
GARDENING AND PLANT

PROPAGATION

(2 Credits)



Welcome to ‘Gardening and Plant Propagation.’  This course aims to introduce students 
to plant structures and propagation techniques for growing healthy plants.  Students will also 
explore cultural requirements for plants, as well as technological and chemical influences.  
Basic gardening will be explored, with consideration for regional climates, water availability and 
exposure to sunlight, and students will be able to design and plant their own garden to enhance 
their school community.

____________________________________________________________________________

Student Name: ____________________________________

Age: _____

Previous Gardening Experience: 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

Do you have any interest in a career in agriculture, botany, forestry, ecology etc.?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________



STEP 1 - Review the excerpt from ‘Making Your Bed’ by Kerry Meyer.

STEP 2 - Begin preparing flower beds for gardening.  Dig out roots/weeds and turn 
soil over. 

STEP 3 - Complete the worksheet ‘Parts of A Plant.’

STEP 4 - Complete preparations of the flower beds by adding nutrient rich soil or 
compost and mixing it in with the preexisting soil.

STEP 5 - Complete the Plant Propagation Worksheet.

STEP 6 - Scan through the ’33 Easy Ideas For Shade Gardens’ article and take a 
look at the ‘Sample Garden Layouts.’

STEP 7 - Plan your shade garden on the template provided.

STEP 8 - Plan your vegetable garden on the template provided.

STEP 9 - Plant your shade and vegetable garden.

STEP 10 - Complete your personal gardening survey.

STEP 11 - Plan your flower bed on the template provided.

STEP 12 - Plant flowers/seeds in the flower bed.

STEP 13 - Complete the ‘Protecting the Health of a Chosen Plant Commodity’ 
Worksheet

STEP 14 - Read Article ‘Agriculture Industry Betting the Farm on Innovation…’ and 
answer attached questions on GMOs.

STEP 15 - Observe and tend to your garden.



MAKING YOUR BED
( https://www.provenwinners.com/learn/make-your-bed )

Good soil prep is the key to successful gardening. This article covers the basics of soil 
preparation.

"Make your bed" is one of those statements that we each must have heard a million 
times as kids.  As gardeners though, this simple phrase has a different meaning.  "Make your 
bed" is all about preparing the soil for planting.  Every gardener gets excited by the thought of 
finally getting her hands in the soil and planting out the newest plant acquisitions.  The joy of 
finally getting to see the garden come together in spring is certainly a rewarding experience.  
However, the key to success starts before the first plant even sees the garden. 

The roots of a plant are the foundation on which that plant thrives.  Good roots will 
generally mean that you have a happy, healthy plant that can survive the rigors of spring and 
summer with aplomb.  A poor root system means your plants cannot grow to their full potential 
and leaves them vulnerable to damage from insects and disease.  The most important factor for 
good roots is good soil preparation.  If you are a beginning gardener, properly preparing your 
soil can be daunting.  However, there are some simple steps that you can take to get your beds 
ready to be planted.

There are three basic types of beds you might be preparing.  The first type is a brand 
new bed that has never been planted before.  The second type is an empty bed that has been 
planted before and the third type is a bed with existing perennials, bulbs, and/or shrubs.
____________________________________________________________________________
 Rules of Thumb for Brand New Beds:
1.  Work the soil when it is moist, but not wet.
2.  Turn the soil over to a depth of at least 12 inches.
3.  Add 2-3 inches of compost and turn it into the bed.
4.  Either cover the bed with a thick (3-4") layer of mulch or use a weed and feed to help keep 
weed seeds from germinating.
5.  Top dress with another layer of compost to keep down weeds and preserve moisture.
____________________________________________________________________________
Rules of Thumb for Existing Beds that are Empty:
1.  Add 2-3 inches of compost and turn it into the bed.
2.  Work the soil when it is moist, but not wet.
3.  Turn the soil over to a depth of at least 12 inches.
4.  Top dress with another layer of compost to keep down weeds and preserve moisture.
____________________________________________________________________________
Rules of Thumb for Existing Planted Beds:
1.  Add 2-3 inches of compost and work it into the top layer of soil, if possible
2.  Work the soil when it is moist, but not wet.
3.  Do not allow compost to come into contact with plant stems
4.  Top dress with another layer of compost to keep down weeds and preserve moisture.

https://www.provenwinners.com/learn/make-your-bed


PARTS OF A PLANT

On the diagram below, label four parts of a plant, using the following vocabulary words: 
stem, flower, leaf, roots.  Draw a line from the word you write on the diagram to the part of the 
plant you are labelling and write a brief description about what function this part of the plant has 
underneath each word.



PLANT PROPAGATION

Fill in the Blank: Parts of a Plant
Photosynthesis          Roots          Leaves          Flower          Stem

1. The ___________________ of a plant produces seeds which form new plants.

2. The ___________________ make the food for the plant.  They take the water and mineral 
salts and use them together with sunlight and carbon-dioxide to make food.  This is called 
________________________.

3. The ___________________ is like a straw.  It moves water around the plant.  It raises the 
leaves and flowers of the plant off the ground.

4. The ___________________ take in water and minerals from the soil.  They anchor the plant 
into the ground.

Cultural Requirements of a Plant
5. List four things that you know all plants need:

i. ____________________________ iii. ____________________________

ii. ____________________________ iv. ____________________________

Definitions
6. Define the following words:

i. Photosynthesis: 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

ii. Respiration: 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

iii. Transpiration: 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

iv. Sowing: 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________



33 Easy Ideas for Shade Gardens
Liven up your shady spaces with these shade garden ideas.

By Ken Wysocky 
( http://www.birdsandblooms.com/gardening/shade-gardening/33-easy-ideas-shade-gardens/ )

Dark shadows don’t mean your gardening days are doomed. Numerous options abound for creating eye-
catching shade gardens. These easy shade solutions will help turn your shady yard into the colourful 
retreat you’ve always wanted. 

 1. Determine the various degrees of shade in your yard. How much sunlight areas receive—and 
when they receive it—dictates what kind of plants will thrive there. 

 2. Dew dries faster in areas that receive morning sunlight, so use plants there that require moderate 
or drier conditions. 

 3. Poor soil often hampers shade gardens more than lack of sunlight, so liberally add organic matter 
in spring, fall or whenever preparing a new garden. Be careful not to disturb tree roots. 

 4. Moss is a pretty, low-maintenance winner for shade gardening. 

 5. Under deciduous trees, plant bulbs that will bloom before shady canopies develop. Smaller bulbs 
that naturalize—or spread on their own—work best, such as crocuses, daffodils, grape hyacinths 
and winter aconite. 

 6. Help conserve moisture and add nutrients and organic matter by mulching with shredded leaves, 
evergreen needles and other organic materials. 

 7. When you lay out new flower beds, take heed of the shadows thrown off by nearby buildings, 
shrubs and trees. 

 8. Be careful when planting; errant digging easily damages tree roots. 

 9. Make foliage a mainstay. Allow different colours and textures to complement each other, like 
broad, paddle-like caladium leaves against frillier fern fronds. 

 10. Use shade-loving shrubs to anchor beds, add height and structure, and provide a dark backdrop 
off which bright blooms visually pop. Good choices include azalea, camellia, dogwood, hydrangea 
and rhododendron. 

 11. Sunlight intensity varies depending on how far north or south you live. Consequently, plants that 
require full sun in northern climates may need partial shade farther south. 

 12. Container gardens add spot colour and dimension to shade gardens and thrive because plants 
don’t compete with tree roots. 

http://www.birdsandblooms.com/gardening/shade-gardening/33-easy-ideas-shade-gardens/


 13. Locate dense conifers on the northern side of your property to avoid creating excessive shade. 

 14. If you’re trying to create shade, plant trees with small leaves and open, layered canopies. 
Mountain ash, birch, Japanese maple, honey locust, Asian dogwood and hawthorn will produce 
dappled, eye-pleasing degrees of shade. 

 15. Do not bury tree roots with soil when adding shade plants beneath their canopy. As little as 1 inch 
of soil can kill some species of trees. 

 16. Cyclamen grows well in shallow soil among tree roots. 

 17. Water infrequently—only as needed, if possible—and thoroughly and deeply when you do. 

 18. Pick plants that match your soil’s pH, rather than trying to change the soil. 

 19. Shade plants that thrive in acidic soil include cinnamon fern, clethra, lily of the valley, 
rhododendron and tiarella. 

 20. Shade plants that will grow and prosper in neutral soil include jack-in-the-pulpit, Kentucky lady’s 
slipper, trillium, Virginia bluebells, white baneberry and wild ginger. 

 21. In areas where plants or grass won’t grow, create a mulch pathway to add visual interest, cover 
bare spots and enrich the soil. 

 22. Early-blooming shade plants include bleeding heart, Japanese primrose, rue anemone, shooting 
stars, trillium and violets. 

 23. Late-blooming shade plants include bear’s breeches, monkshood, toad lilies, willow gentian and 
yellow wax bells. 

 24. Perennial ferns and sedges are fine choices for shade areas. 

 25. It’s possible to replace dense shade with dappled light through judicious tree pruning. Don’t prune 
more than one-third of a tree’s branches in 1 year, and focus on smaller branches. 

 26. Intermix shade plants as artistically as you would in a sunny spot. Position taller growers like 
astilbe in back, shorter ones like foam flower and hosta in front, and low-growing ground covers 
to fill in your display. 

 27. Shade doesn’t mean your color choices are limited. Experiment with different plants and color 
schemes. A few to try are the white wands of astilbe flowers along brunnera’s sprays of little blue 
flowers, or bugleweed’s sapphire-blue spikes next to a light-hued rhododendron. 

 28. Another great way to liven up a shady spot is to pick plants with varying textures. Combine the 
fine leaves of ferns against bold hostas. Or mix leafy bergenia with spiky ornamental grasses 
such as hokone grass. Even in complete shade, you’ll still have visual appeal. 



 29. For a low-maintenance, attractive shady spot, try ground covers. Plant seedlings in staggered 
rows rather than straight lines. They’ll expand, fill the area and form a nice carpet. 

 30. Want flower colour in late summer or early fall? Several plants are adapted to this. Rhododendron 
blooms from midsummer to late summer with an array of colour. Toad lily produces adorable 
violet-dabbed flowers. 

 31. Don’t over pamper your shade garden in fall. If you allow the leaves to break down, they’ll 
contribute valuable humus to the soil. Only if they’re smothering your plants should you rake them 
out. 

 32. Consider how changing seasons affect sun and shade conditions in your yard. Even a yard filled 
with shade trees can support bright, spring-flowering bulbs, as long as they emerge before trees 
leaf out fully. Pick up hints from previous seasons. If sun lovers like marigolds died where astilbe 
thrived, you’ve likely found a hot spot for a shade garden. 

 33. Resist the temptation to give shade plants a nudge by overwatering or over-fertilizing them. 
Shade slows plant growth, so your plants in low light need less water and energy, not more. 
Mulching will also keep your workload light. It retains soil moisture and minimizes weeds. 



EXAMPLES OF GARDEN LAYOUTS 

 



EXAMPLES OF GARDEN LAYOUTS 



EXAMPLES OF GARDEN LAYOUTS 



PLAN YOUR SHADE GARDEN

Plant #1
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #2
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #3
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #4
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #5
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________



PLAN YOUR SHADE GARDEN

Plant #6
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #7
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________



PLAN YOUR VEGETABLE GARDEN

Plant #1
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #2
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #3
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #4
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #5
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________



PERSONAL GARDENING SURVEY

1. Which plant are you most excited to see sprout and grow? ___________________________

2. What was the most physically demanding part of the gardening process so far? 
____________________________________________________________________________
____________________________________________________________________________

3. What do you think is the hardest part about gardening and why?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

4. Was there any knowledge or skills you already had, related to gardening, that you were able 
to make use of?
____________________________________________________________________________
____________________________________________________________________________

5. Explain one thing you learned about gardening so far, that you didn’t already know before.  It 
could be a technique, idea, interesting fact etc.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

10 VEGETABLES/FRUITS IDEAL 
FOR ALBERTA’S CLIMATE

10 HERBS/EDIBLE FLOWERS 
IDEAL FOR ALBERTA’S CLIMATE

10 FLOWERS/SHRUBS IDEAL 
FOR ALBERTA’S CLIMATE



PLAN YOUR FLOWER BED

Plant #1
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #2
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #3
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #4
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________

Plant #5
Name: ____________________
Type: ____________________
Days to Sprout: ____________________
Seed Depth: ____________________
Seed Spacing: ____________________
Row Spacing: ____________________
Date Planted: ____________________



Green Living Bees
Go Green Blog

Protecting the Health of a Chosen Plant Commodity
( www.greenlivingbees.om/5-ways-to-protect-plants/#sthash.EU682JCQ.VtQEjbs1.dpbs )

Protecting your plants is essential if you have a garden or farm.  It needs protection from 
the harmful effects of the weather, pests and other things.  You need patience and diligence to 
do that.  Because plants add beauty to your front yard, they deserve better treatment.  Flowers, 
most especially, can add elegance to your house, no matter how simple the exterior of your 
home.

Another thing is that gardening is about nourishing and protecting plants.  In a big farm 
or garden, it is natural for owners to use pesticides in order to keep their plants safe from pests.  
However, most pesticides have harmful chemical that do not only destroy plants in time, but also 
are a danger to the environment and to your health.

The good news is that there are amazing alternative ways you can protect your garden 
plants without affecting your health and the environment.  Here are five ways you can achieve 
this goal.

1. Use Natural Pesticides:

You can find different kinds of products in your home that you can use as natural 
pesticides.  These include soaps, vinegar, neem-oil, and Spunbound Polyester Rowcover.

2. Try Botanical Pesticides:

Dust and pyrethrum solution, which come from daisy flowers, are a good natural 
pesticide.  With these, your plants are protected from insects, such as flies, fleas, roaches, ants, 
and aphids.  You may surely do this sometime to further protect your plants.

3. Provide Shelter and Warmth:

Cold weather is a big hindrance in growing plants.  Since they are living organisms, they 
need to be protected from this temperature as well.  Likewise, heat can dry plants that may kill 
them in a short period of time.

4. Add Some Mulch:

Other than shade or shelter, mulch is another insulators that you can use to protect your 
plants.  It definitely adds warmth during colder days.  This helps to make your plants 
neutralized, regardless if they are flowers, bushes or small trees.

5. Water Daily:

Of course, do not forget the importance of watering plants.  Watering plants is needed 
more when the temperature is warm.  The heat of the day can dry plants and only water can 
solve it.  You must keep in mind to water your plants every morning, right after your breakfast, 
and another round at noon or before the sun sets.

http://www.greenlivingbees.om/5-ways-to-protect-plants/#sthash.EU682JCQ.VtQEjbs1.dpbs


List anything you added to your gardens/flower beds to improve the health of your soil and 
plants (i.e. new soil, compost, pesticides, fertilizer, plant food etc.) below:

Was there any warning labels or WHIMIS symbols on any of the products you used in your 
garden?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

TYPE BRAND REASON (HOW DOES 
IT IMPROVE YOUR 

GARDEN’S HEALTH)

INGREDIENTS



Agriculture industry betting the farm on 
innovation to boost yields, profits 
'The farmers who succeed are the ones who are going to incorporate 
new technologies' 
By Ian Bickis, The Canadian Press Posted: Feb 10, 2016 

The family farm is going high-tech. 

From robotic milking machines to data-gathering drones, industry watchers say technology is 

making agriculture more precise and efficient as farmers push for increased profits and yields. 

"There's a whole confluence of technologies that are adding a lot of value on the farm quickly," 
said Aki Georgacacos, co-founder of Calgary-based Avrio Capital. 

The venture capital firm focuses on agriculture and food innovations, and Georgacacos says 

changes like fine-detailed mapping and sensors for everything from soil moisture to fuel use are 

just beginning. 

"We're not even scratching the surface," he said, adding an older generation of farmers have 

been slow to adopt new techniques. 

But that's changing. 

"Right now we're at a bit of an inflection point, where we've moved beyond early adopters and 

we're moving now into fast followers, and so we're getting to a point where the rate at which 

some of this technology is accepted is accelerating." 

On Monday, Avrio Capital finished raising $110 million in late-stage venture capital that it plans 

to invest in the next wave of farm-tech companies. 

The big data revolution  

One of them is Fredericton, N.B.-based Resson Aerospace, which has developed drone-based 

crop monitoring to know when fields need to be sprayed or watered. 



Another is Winnipeg-based Farmers Edge, which 10 years ago was based out of Wade 

Barnes's basement in rural Manitoba, where he and co-founder Curtis MacKinnon were pushing 

to make local farms more efficient. 

Barnes started introducing farmers to technology that allowed them to apply varying amounts of 

fertilizer on their fields depending on where it was most needed. 

"That was quite revolutionary back in 2005," Barnes said in an interview. 

Today, the company has evolved into what Barnes says is one of the biggest in the world 

working in farm data management, using cloud computing to crunch numbers from soil sensors, 

satellite imagery, weather stations and other inputs to make farms more efficient. 

in January, Farmers Edge secured a $58-million investment from investors including Japanese 

conglomerate Mitsui & Co. and Silicon Valley venture capital firm Kleiner Perkins Caufield & 

Byers. 

"The next big revolution in agriculture is big data," said Barnes from southern Russia, where he 

was setting up another satellite office for the company now operating on four continents. 

Already, he said, farmers are seeing 30 per cent increases in productivity by using the data 

available, and the technology is only getting more accessible. A system that five years ago 

would have cost $15 to $25 an acre now costs under $5, said Barnes. 

More affordable than ever 

Cheaper technology and advancements in productivity are more important than ever as 
pressure mounts on the world's food systems, says Viacheslav Adamchuk, an associate 

professor in McGill University's bioresource engineering department. 

"We are not going to see more arable land; land is all allocated. The population is growing, the 

climate is changing," he said. 

Adamchuk's research has focused on sensor technology in farming, which he says has come 

down dramatically in price in recent years while at the same time growing in precision. 



He estimates that farmers can shave off at least 10 per cent — and upwards of 40 per cent — of 

their input costs on things like fertilizer, seeds and water thanks to global positioning systems 

and sensors that allow them to use those resources only where needed. 

"You can maintain the same yield with less inputs," said Adamchuk. 

Stan Blade, dean of the University of Alberta's faculty of agricultural, life and environmental 

sciences, says innovation is key for the future of farming. 

"The farmers who succeed are the ones who are going to incorporate new technologies," he 

said. 

"Auto-steered tractors, yield monitors on combines — I mean we're all using those things now 
because it just makes us that much more efficient. They decrease labour, they make things 

more efficient, they make things safer, so it just presents a whole array of new opportunities for 

producers that are involved in generating these yields.” 

____________________________________________________________________________ 

Questions: Answer the following questions after reading through the article. 

1. Describe one or two pieces of technology mentioned in this article that are changing the face 
of farming and agriculture. 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 

2. What does Stan Blade, dean of the University of Alberta's faculty of agricultural, life and 
environmental sciences, say is key for the future of farming? ____________________________ 

3. What did the technology Wade Barnes and Farmer’s Edge do for farmers? 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 

4. What are three benefits of auto-steered tractors for farmers? 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 



Frequently Asked Questions on Genetically Modified Foods 
( http://www.who.int/foodsafety/areas_work/food-technology/faq-genetically-modified-food/en/ ) 

- WORLD HEALTH ORGANIZATION (WHO) 

May 2014 
These questions and answers have been prepared by WHO in response to questions and 
concerns from WHO Member State Governments with regard to the nature and safety of 
genetically modified food. 

1. What are genetically modified (GM) organisms and GM foods? 
Genetically modified organisms (GMOs) can be defined as organisms (i.e. plants, animals or 
microorganisms) in which the genetic material (DNA) has been altered in a way that does not 
occur naturally by mating and/or natural recombination. The technology is often called “modern 
biotechnology” or “gene technology”, sometimes also “recombinant DNA technology” or “genetic 
engineering”. It allows selected individual genes to be transferred from one organism into 
another, also between nonrelated species. Foods produced from or using GM organisms are 
often referred to as GM foods. 

2. Why are GM foods produced? 
GM foods are developed – and marketed – because there is some perceived advantage either 
to the producer or consumer of these foods. This is meant to translate into a product with a 
lower price, greater benefit (in terms of durability or nutritional value) or both. Initially GM seed 
developers wanted their products to be accepted by producers and have concentrated on 
innovations that bring direct benefit to farmers (and the food industry generally). 
One of the objectives for developing plants based on GM organisms is to improve crop 
protection. The GM crops currently on the market are mainly aimed at an increased level of crop 
protection through the introduction of resistance against plant diseases caused by insects or 
viruses or through increased tolerance towards herbicides. 

Resistance against insects is achieved by incorporating into the food plant the gene for toxin 
production from the bacterium Bacillus thuringiensis (Bt). This toxin is currently used as a 
conventional insecticide in agriculture and is safe for human consumption. GM crops that 
inherently produce this toxin have been shown to require lower quantities of insecticides in 
specific situations, e.g. where pest pressure is high. Virus resistance is achieved through the 
introduction of a gene from certain viruses which cause disease in plants. Virus resistance 
makes plants less susceptible to diseases caused by such viruses, resulting in higher crop 
yields. 

Herbicide tolerance is achieved through the introduction of a gene from a bacterium conveying 
resistance to some herbicides. In situations where weed pressure is high, the use of such crops 
has resulted in a reduction in the quantity of the herbicides used. 

3. Is the safety of GM foods assessed differently from conventional foods? 
Generally consumers consider that conventional foods (that have an established record of safe 
consumption over the history) are safe. Whenever novel varieties of organisms for food use are 
developed using the traditional breeding methods that had existed before the introduction of 

http://www.who.int/foodsafety/areas_work/food-technology/faq-genetically-modified-food/en/


gene technology, some of the characteristics of organisms may be altered, either in a positive or 
a negative way. National food authorities may be called upon to examine the safety of such 
conventional foods obtained from novel varieties of organisms, but this is not always the case. 
In contrast, most national authorities consider that specific assessments are necessary for GM 
foods. Specific systems have been set up for the rigorous evaluation of GM organisms and GM 
foods relative to both human health and the environment. Similar evaluations are generally not 
performed for conventional foods. Hence there currently exists a significant difference in the 
evaluation process prior to marketing for these two groups of food. 

The WHO Department of Food Safety and Zoonoses aims at assisting national authorities in the 
identification of foods that should be subject to risk assessment and to recommend appropriate 
approaches to safety assessment. Should national authorities decide to conduct safety 
assessment of GM organisms, WHO recommends the use of Codex Alimentarius guidelines 
(See the answer to Question 11 below). 

4. How is a safety assessment of GM food conducted? 
The safety assessment of GM foods generally focuses on: (a) direct health effects (toxicity), (b) 
potential to provoke allergic reaction (allergenicity); (c) specific components thought to have 
nutritional or toxic properties; (d) the stability of the inserted gene; (e) nutritional effects 
associated with genetic modification; and (f) any unintended effects which could result from the 
gene insertion. 

5. What are the main issues of concern for human health? 
While theoretical discussions have covered a broad range of aspects, the three main issues 
debated are the potentials to provoke allergic reaction (allergenicity), gene transfer and 
outcrossing. 

Allergenicity 
As a matter of principle, the transfer of genes from commonly allergenic organisms to non-
allergic organisms is discouraged unless it can be demonstrated that the protein product of the 
transferred gene is not allergenic. While foods developed using traditional breeding methods are 
not generally tested for allergenicity, protocols for the testing of GM foods have been evaluated 
by the Food and Agriculture Organization of the United Nations (FAO) and WHO. No allergic 
effects have been found relative to GM foods currently on the market. 
Gene transfer 

Gene transfer from GM foods to cells of the body or to bacteria in the gastrointestinal tract 
would cause concern if the transferred genetic material adversely affects human health. This 
would be particularly relevant if antibiotic resistance genes, used as markers when creating 
GMOs, were to be transferred. Although the probability of transfer is low, the use of gene 
transfer technology that does not involve antibiotic resistance genes is encouraged. 

Outcrossing 
The migration of genes from GM plants into conventional crops or related species in the wild 
(referred to as “outcrossing”), as well as the mixing of crops derived from conventional seeds 
with GM crops, may have an indirect effect on food safety and food security. Cases have been 



reported where GM crops approved for animal feed or industrial use were detected at low levels 
in the products intended for human consumption. Several countries have adopted strategies to 
reduce mixing, including a clear separation of the fields within which GM crops and conventional 
crops are grown. 

6. How is a risk assessment for the environment performed? 
Environmental risk assessments cover both the GMO concerned and the potential receiving 
environment. The assessment process includes evaluation of the characteristics of the GMO 
and its effect and stability in the environment, combined with ecological characteristics of the 
environment in which the introduction will take place. The assessment also includes unintended 
effects which could result from the insertion of the new gene. 

7. What are the issues of concern for the environment? 
Issues of concern include: the capability of the GMO to escape and potentially introduce the 
engineered genes into wild populations; the persistence of the gene after the GMO has been 
harvested; the susceptibility of non-target organisms (e.g. insects which are not pests) to the 
gene product; the stability of the gene; the reduction in the spectrum of other plants including 
loss of biodiversity; and increased use of chemicals in agriculture. The environmental safety 
aspects of GM crops vary considerably according to local conditions. 

8. Are GM foods safe? 
Different GM organisms include different genes inserted in different ways. This means that 
individual GM foods and their safety should be assessed on a case-by-case basis and that it is 
not possible to make general statements on the safety of all GM foods. 

GM foods currently available on the international market have passed safety assessments and 
are not likely to present risks for human health. In addition, no effects on human health have 
been shown as a result of the consumption of such foods by the general population in the 
countries where they have been approved. Continuous application of safety assessments based 
on the Codex Alimentarius principles and, where appropriate, adequate post market monitoring, 
should form the basis for ensuring the safety of GM foods. 

9. How are GM foods regulated nationally? 
The way governments have regulated GM foods varies. In some countries GM foods are not yet 
regulated. Countries which have legislation in place focus primarily on assessment of risks for 
consumer health. Countries which have regulatory provisions for GM foods usually also regulate 
GMOs in general, taking into account health and environmental risks, as well as control- and 
trade-related issues (such as potential testing and labelling regimes). In view of the dynamics of 
the debate on GM foods, legislation is likely to continue to evolve. 

10. What kind of GM foods are on the market internationally? 
GM crops available on the international market today have been designed using one of three 
basic traits: resistance to insect damage; resistance to viral infections; and tolerance towards 
certain herbicides. GM crops with higher nutrient content (e.g. soybeans increased oleic acid) 
have been also studied recently. 



11. What happens when GM foods are traded internationally? 
The Codex Alimentarius Commission (Codex) is the joint FAO/WHO intergovernmental body 
responsible for developing the standards, codes of practice, guidelines and recommendations 
that constitute the Codex Alimentarius, meaning the international food code. Codex developed 
principles for the human health risk analysis of GM foods in 2003. 

Principles for the risk analysis of foods derived from modern biotechnology 
The premise of these principles sets out a premarket assessment, performed on a caseby- case 
basis and including an evaluation of both direct effects (from the inserted gene) and unintended 
effects (that may arise as a consequence of insertion of the new gene) Codex also developed 
three Guidelines: 

Guideline for the conduct of food safety assessment of foods derived from recombinant-DNA 
plants 

Guideline for the conduct of food safety assessment of foods produced using recombinant-DNA 
microorganisms 

Guideline for the conduct of food safety assessment of foods derived from recombinant-DNA 
animals 

Codex principles do not have a binding effect on national legislation, but are referred to 
specifically in the Agreement on the Application of Sanitary and Phytosanitary Measures of the 
World Trade Organization (SPS Agreement), and WTO Members are encouraged to harmonize 
national standards with Codex standards. If trading partners have the same or similar 
mechanisms for the safety assessment of GM foods, the possibility that one product is approved 
in one country but rejected in another becomes smaller. 

The Cartagena Protocol on Biosafety, an environmental treaty legally binding for its Parties 
which took effect in 2003, regulates transboundary movements of Living Modified Organisms 
(LMOs). GM foods are within the scope of the Protocol only if they contain LMOs that are 
capable of transferring or replicating genetic material. The cornerstone of the Protocol is a 
requirement that exporters seek consent from importers before the first shipment of LMOs 
intended for release into the environment. 

12. Have GM products on the international market passed a safety assessment? 
The GM products that are currently on the international market have all passed safety 
assessments conducted by national authorities. These different assessments in general follow 
the same basic principles, including an assessment of environmental and human health risk. 
The food safety assessment is usually based on Codex documents. 

13. Why has there been concern about GM foods among some politicians, public interest 
groups and consumers? 
Since the first introduction on the market in the mid-1990s of a major GM food (herbicide-
resistant soybeans), there has been concern about such food among politicians, activists and 
consumers, especially in Europe. Several factors are involved. In the late 1980s – early 1990s, 



the results of decades of molecular research reached the public domain. Until that time, 
consumers were generally not very aware of the potential of this research. In the case of food, 
consumers started to wonder about safety because they perceive that modern biotechnology is 
leading to the creation of new species. 

Consumers frequently ask, “what is in it for me?”. Where medicines are concerned, many 
consumers more readily accept biotechnology as beneficial for their health (e.g. vaccines, 
medicines with improved treatment potential or increased safety). In the case of the first GM 
foods introduced onto the European market, the products were of no apparent direct benefit to 
consumers (not significantly cheaper, no increased shelflife, no better taste). The potential for 
GM seeds to result in bigger yields per cultivated area should lead to lower prices. However, 
public attention has focused on the risk side of the risk-benefit equation, often without 
distinguishing between potential environmental impacts and public health effects of GMOs. 
Consumer confidence in the safety of food supplies in Europe has decreased significantly as a 
result of a number of food scares that took place in the second half of the 1990s that are 
unrelated to GM foods. This has also had an impact on discussions about the acceptability of 
GM foods. Consumers have questioned the validity of risk assessments, both with regard to 
consumer health and environmental risks, focusing in particular on long-term effects. Other 
topics debated by consumer organizations have included allergenicity and antimicrobial 
resistance. Consumer concerns have triggered a discussion on the desirability of labelling GM 
foods, allowing for an informed choice of consumers. 

14. What is the state of public debate on GMOs? 
The release of GMOs into the environment and the marketing of GM foods have resulted in a 
public debate in many parts of the world. This debate is likely to continue, probably in the 
broader context of other uses of biotechnology (e.g. in human medicine) and their 
consequences for human societies. Even though the issues under debate are usually very 
similar (costs and benefits, safety issues), the outcome of the debate differs from country to 
country. On issues such as labelling and traceability of GM foods as a way to address consumer 
preferences, there is no worldwide consensus to date. Despite the lack of consensus on these 
topics, the Codex Alimentarius Commission has made significant progress and developed 
Codex texts relevant to labelling of foods derived from modern biotechnology in 2011 to ensure 
consistency on any approach on labelling implemented by Codex members with already 
adopted Codex provisions. 

15. Are people’s reactions related to the different attitudes to food in various regions of 
the world? 
Depending on the region of the world, people often have different attitudes to food. In addition to 
nutritional value, food often has societal and historical connotations, and in some instances may 
have religious importance. Technological modification of food and food production may evoke a 
negative response among consumers, especially in the absence of sound risk communication 
on risk assessment efforts and cost/benefit evaluations. 

16. Are there implications for the rights of farmers to own their crops? 
Yes, intellectual property rights are likely to be an element in the debate on GM foods, with an 
impact on the rights of farmers. In the FAO/WHO expert consultation in 2003 (http://



www.who.int/entity/foodsafety/biotech/meetings/en/gmanimal_reportnov03_en .pdf), WHO and 
FAO have considered potential problems of the technological divide and the unbalanced 
distribution of benefits and risks between developed and developing countries and the problem 
often becomes even more acute through the existence of intellectual property rights and 
patenting that places an advantage on the strongholds of scientific and technological expertise. 
Such considerations are likely to also affect the debate on GM foods. 

17. Why are certain groups concerned about the growing influence of the chemical 
industry on agriculture? 
Certain groups are concerned about what they consider to be an undesirable level of control of 
seed markets by a few chemical companies. Sustainable agriculture and biodiversity benefit 
most from the use of a rich variety of crops, both in terms of good crop protection practices as 
well as from the perspective of society at large and the values attached to food. These groups 
fear that as a result of the interest of the chemical industry in seed markets, the range of 
varieties used by farmers may be reduced mainly to GM crops. This would impact on the food 
basket of a society as well as in the long run on crop protection (for example, with the 
development of resistance against insect pests and tolerance of certain herbicides). The 
exclusive use of herbicide-tolerant GM crops would also make the farmer dependent on these 
chemicals. These groups fear a dominant position of the chemical industry in agricultural 
development, a trend which they do not consider to be sustainable. 

18. What further developments can be expected in the area of GMOs? 
Future GM organisms are likely to include plants with improved resistance against plant disease 
or drought, crops with increased nutrient levels, fish species with enhanced growth 
characteristics. For non-food use, they may include plants or animals producing 
pharmaceutically important proteins such as new vaccines. 

19. What has WHO been doing to improve the evaluation of GM foods? 
WHO has been taking an active role in relation to GM foods, primarily for two reasons: 

- on the grounds that public health could benefit from the potential of biotechnology, for 
example, from an increase in the nutrient content of foods, decreased allergenicity and more 
efficient and/or sustainable food production; and 

- based on the need to examine the potential negative effects on human health of the 
consumption of food produced through genetic modification in order to protect public health. 
Modern technologies should be thoroughly evaluated if they are to constitute a true 
improvement in the way food is produced. 

WHO, together with FAO, has convened several expert consultations on the evaluation of GM 
foods and provided technical advice for the Codex Alimentarius Commission which was fed into 
the Codex Guidelines on safety assessment of GM foods. WHO will keep paying due attention 
to the safety of GM foods from the view of public health protection, in close collaboration with 
FAO and other international bodies. 



GENETICALLY MODIFIED FOOD AND ORGANISMS 

1. Describe 3 reasons why GM Foods are produced: 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________ 

2. In your own words, describe any environmental concerns that might be related to the 
production of GMOs. 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 

3. What are some concerns certain groups have about the growing influence of the 
chemical industry on agriculture? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 

4. What innovations can we expect to see in the future, with regards to GMOs? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 

5. What are the two primary reasons the World Health Organization is taking an active 
role with regards to GM foods? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 

CONGRATULATIONS ON COMPLETING GARDENING AND PLANT 
PROPAGATION.  YOU HAVE EARNED YOURSELF 2 CREDITS.  NOW 
ENJOY WATCHING YOUR GARDEN COME TO LIFE.  DON’T FORGET 
TO KEEP IT WATERED AND PROPERLY MAINTAINED.


