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The Native Plant Society of Saskatchewan is a strong advocate of nature
education.
In addition to this lesson plan, we also support schools by:
- providing free printed resources.
- leading field tours.
- delivering outdoor and classroom presentations.
- hosting opportunities to "ask an expert", where students can interact with a
professional biologist or related occupation though in person events or Skype. In some
cases, we can arrange for French speaking experts.
We also support the establishment of native plant learning gardens on school grounds
by offering free native seeds, printed resources, personal visits, presentations and
expert advice to help with all stages of the process. The gardens can be as small as a
square meter.
All of what we do is always free for participating schools.
Does any of this sound like something you'd want? If so, please call us at (306) 6683940 or e-mail us at info@npss.sk.ca
Free Electronic Resources on the Native Plant Society of Saskatchewan Website
(www.npss.sk.ca)
 A Guide to Small Prairie Restoration - How to Grow Your Own Patch of Native Prairie


Saskatchewan's Native Prairie: Taking Stock of a Vanishing Ecosystem and Dwindling
Resource (Also available in print)



On the Prairie - A webpage on our site with a "Build a Prairie" game, field guide to
prairie plants and animals, curriculum goodies like a English-Dakota language guide,
and virtual reality panoramas of prairie places



The Watershed Game

Free Printed Materials Available Through the Native Plant Society of Saskatchewan:
 Native Plants, Water and Us! (Booklet)


Native Plants, Water and Us! (Poster)



Native Plant Communities of Saskatchewan (Poster)



Native Plant Communities of Saskatchewan (Activity Sheet)

FOCUSED STUDY: CONNECTING SOCIETIES, SCIENCE, TECHNOLOGY AND
THE NATURAL PRAIRIE ENVIRONMENT IN SASKATCHEWAN
GRADE: 3
OVERVIEW AND PURPOSE
The scope of this study guide connects interactions between societies, technology and the
natural environment, focusing on changes to the prairie ecosystem and native plant
communities. Conditions necessary for plant growth are also investigated, using selected native
plants. Basic plant structure, function and mechanisms of adaptation are reviewed, as well as
the fundamental importance of soils for sustaining life.
This guided study is intended to target applicable and selected outcomes and indicators in
several areas of the curriculum.
OUTCOMES AND INDICATORS
PL3.1 Understand the Nature of Science and STSE Interrelationships - Students will develop an
understanding of the nature of science and technology, their interrelationships, and their social
and environmental contexts, including interrelationships between the natural and constructed
world.
GOALS
Students should be encouraged to understand that human societies, technology, science and
the environment are interconnected in an active process of mutual influence and change.
Through discussions and activities, students should gain an awareness of how natural
environments are changed by expanding human populations and the application of science and
technology. Environmental impacts from human activities are very evident in Saskatchewan.






It is suggested that students explore the following questions:
How has the natural prairie environment changed over the past few centuries?
How has science and technology been used to help make these changes?
Are there any plants or animals that have become rare or disappeared because of these
changes?
What are consequences of these changes in terms of biological diversity and sustainability of our
native prairie landscape?
Are there examples of societies and technologies that have little impact on the environment and
native prairie?
BACKGROUND
In Saskatchewan, science and technology have been applied very successfully for agriculture and
food production on the prairies. We are able to grow massive amounts of food that feed
millions around the world through technologies such as seed selection and use of machines,
such as the tractor, cultivator, combine and sprayer. But in the space of only a few human
lifetimes, most of the native prairie in Saskatchewan has disappeared, in many ways because of
these advances in modern agriculture. Saskatchewan's prairie ecosystem is now considered to
be among the most disturbed landscapes on the planet. It is estimated that about 80% of the
prairie in Saskatchewan has been lost, with areas of the best cropland having only about 2% of

prairie remaining (Hammermeister, Gauthier and McGovern, 2001). With the disappearance of
most of our native prairie and vegetation, many species of plants and wildlife that evolved and
depended on native prairie have dwindled in numbers or have been lost. Only a few native
grasslands areas have been set aside, such as Grassland National Park in southern
Saskatchewan.
Many of us today live in big cities and get our food from distant places, which makes it seem like
we don’t have very much to do with our natural surroundings. We get most of our food from
stores and have become more distant and removed from what it takes to produce food,
especially on a large scale, and how this can impact the environment. As hinted at above, a
good example of how food production can damage the environment exists right here in
Saskatchewan, where mechanized farming has been taking place for about a century.
How does farming damage the environment? Perhaps the most obvious impact is how breaking
the fields to plant crops removes natural vegetation and wildlife habitat. Many plants and
animals have become rare or even have disappeared because of these activities.
Perhaps not so obvious is how agriculture also has impacts on soil quality. In western Canada,
soil impacts became evident in the Great Depression and drought of the 1930’s, and farmers
quickly learned that tilling the land can lead to soils blowing away when they are dry. Soil that is
blown in the wind becomes sterile, and not much good at growing plants. Also, it takes many
years for productive soils to form. As a result, farmers have changed their practices somewhat,
and don’t till the soils as often. Unfortunately, longer term soil impacts from cultivation are
becoming evident. Since mechanized cultivation of fields began in Saskatchewan, we have lost
about half of the organic matter in our prairie soils. Organic material and nutrients in soil are
critical for soil development, fertility, and available moisture. Organic material, often built up
over hundreds or thousands of years, is among the most important components of healthy soil.
Many farmers now need to replace lost nutrients in the soil, by adding fertilizers and organic
materials, to be able to continue to grow crops and slow the loss of vital nutrients. Whether
such an approach to managing prairie landscapes is sustainable in the long term could be
explored, especially in terms of maintaining a diversity of natural plants, wildlife and healthy
soils. Often we do things to take care of the environment only after we have already damaged
it!
Another good example of human impact on the prairies includes urban sprawl, where growing
cities and towns have transformed large areas of natural environment into highly modified areas
with built structures, roadways, traffic, parking lots and various industries. Urban development
tends to leave only pockets of natural habitat, such as in conservation areas similar to the
Saskatoon River Valley. Other examples of human impact on the prairies include oil and gas
development and mining. These types of activities, which have increased in recent years in
Saskatchewan, tend to fragment (break apart) natural habitats with scattered industrial
structures including pump jacks (for oil extraction), compressor and booster stations (for natural
gas collection and distribution), and large mining facilities with huge tailings (waste) areas. The
network of roadways and associated traffic that connect these structures and facilities further
fragments the natural environment.
It is worth noting that not all human activities on the prairies have had a negative impact on the
natural environment. Ranching, for instance, tends to conserve native prairie. As native

grassland communities provide highly nutritious grazing, many ranchers have adapted grazing
programs that rotate livestock between areas so that the prairie has time to recover before
being grazed again. Large tracts of native prairie, especially hilly areas too rough to cultivate,
are still present and thrive in many parts of Saskatchewan due to ranching.
Before European settlement, the First Nations had a very limited impact on the prairies, partly
due to their relatively low numbers and also due to their technologies used. Their production of
goods and resource development was on a very limited scale, and usually was for local use and
for trade with local tribes.
For the First Nations, it took a lot of patience and skill, and a clear understanding of nature’s
cycles, to be able to get enough food to survive year round in Canada. To survive, they had to
understand how each part of the environment was connected to the other and to their own
lives. Treating nature with respect was their way of life. Different strategies they used included
hunting, gathering wild plants, farming (mostly by hand, as opposed to using animals or tractors
to pull farm machines) and trading food between tribes. Nothing was ever wasted, especially
the animals that were hunted. Some tribes were nomadic, which means they moved from place
to place while hunting and gathering food. In addition to the buffalo, Indian bread root (wild
turnips) was an important food source for the First Nations. They used the root system which
has a tuber, as a starch, like a potato. These would be harvested, dried in the sun and ground
into flour. It is believed that tribes would move their entire camp to go and harvest the bread
root. Indian bread root likes to grow in disturbed soil where the bison disturbed the ground
with their hooves. Others First nations were farmers who settled down in a particular area and
used sustainable means to get the most out of an area without much damage. Squashes, corn
and beans were planted together by the Iroquois in eastern Canada to maintain moisture in the
soil and promote transfer of nitrogen from the bean roots to the corn. Many of these species
were domesticated by native people about 7,000 years ago. Interestingly, potatoes, squashes,
sweet potatoes, corn, green beans, tomatoes, bell peppers, cranberries, pumpkin and even the
fall turkey feast all originate in the Americas from native people.
http://foodmiles.saskorganic.com/sites/foodmiles.saskorganic.com/resources/ELEMENTARY_YE
ARS.pdf
PLANTS, GROWTH AND CHANGES - OUTCOMES AND INDICATORS
Life Science: Plant Growth and Changes (PL)
PL3.1 a. Predict and investigate conditions such as the temperature, available sunlight, available
nutrients in soil, and available water, which are necessary for plant germination and growth.
GOALS
Students should engage in learning activities that investigate conditions necessary for plant
germination and growth. Most plants need sunlight, soil and water and above freezing
temperatures to actively grow. Students will also be exposed to how some native prairie plants
grow better in warmer temperatures.

BACKGROUND AND ACTIVITY
Most of us know that soil and moisture are important for seed germination. Seeds must have
moisture to sprout. Moisture hydrates the tiny plants inside the seeds, causing them to swell
and break the protective seed coating. This frees the plant to begin the growth process.
Temperature is also important for seed germination. Seeds cannot sprout if the temperature of
the soil is not suitable. Many seeds will simply rot in cool, damp soil, while others need the soil
to cool and activate chemicals that signal it is time to sprout. Soon after the sprout gets above
the ground, it needs light to create growth energy through a process known as photosynthesis.
Through this process, cells in plant leaves help convert the sun’s energy into food, similar to how
a solar panel produces electricity.
Some plants are capable of producing growth energy through photosynthesis with low levels of
light, while others need full sunlight. Plants that do not receive adequate light levels become
spindly, weak, and pale and will eventually die. When plants requiring low-light levels are
subject to intense sunlight, they quickly wilt and die.
Most plants grow in a temperature range between 1˚ C and 48˚ C. Some prefer it cooler, while
some only grow when temperatures are very warm. For example, if a plant adapted to growing
in cool, moist soil, such as an early blue violet, is subjected to high temperatures, it will collapse
and die.
In Saskatchewan's native prairie, grasses can be divided into cool season and warm season
grasses. The cool season grasses, such as bluegrass, fescues and junegrass, are adapted to and
produce energy better in cooler temperatures and can be found thriving in spring to early
summer. The warm season grasses, such as blue grama grass, buffalo grass and bluestem,
produce energy best at temperatures about 10˚ C warmer than cool season grasses, and can be
found thriving in mid to late summer.
Moisture is important for all living things and plants need it to move nutrients within their
bodies. Water also keeps the stems and leaves stiff or turgid so plants can avoid or limit insect
damage. The amount of moisture required for plants is different for each type of plant. Some
plants, such as succulents (i.e., cactus) can go months without water. Many plants that have
adapted to prairie grasslands can go for a considerable time period (weeks or even months)
without water, or go into dormancy (sleep) until there are better conditions. Incorrect moisture
levels can quickly kill many common horticultural plants. Many domestic vegetable plants
cannot live without water for more than a few days during the hottest part of the growing
season.
Aside from adequate temperature, moisture, sunlight and soil to anchor them, plants also need
nutrients. While seedlings use the small amount of nutrition available in the seed for a few days
after sprouting, plants need certain nutrients to continue growth. Examples of some of the
nutrients plants need are nitrogen, potassium, phosphorus, oxygen, carbon, iron and zinc.
Different types of plants need different levels of these nutrients, most of which are available in
the soil or in the air. Some plants, such as native sagebrush, survive with low levels of nutrients,
while others, such as tomato plants, need much higher levels to grow and produce fruit.

ACTIVITY
An experiment testing different kinds of plants under different soil, moisture and light
conditions could easily be done in a classroom environment with supervision. With help from
the Native Plant Society of Saskatchewan, seeds from two different kinds of grasses, such as a
cool season grass (such as junegrass) and a warm season grass (such as little bluestem), could be
incorporated. At the end of the experiment, surviving plants could be transplanted into a small
native plant plot, if the experiment is finished prior to frozen ground conditions.














Suggested materials for the experiment are as follows:
Seed (several tablespoons of grass seed from two species; if possible, a warm season and a cool
season grass)
Plant trays and pots
 Trays with leak proof bottoms, with inserts for small pots are suggested.
 Small plant containers to fit into the inserts. Greenhouse suppliers could provide help
here. Two trays of 4x8 =32 pots would be adequate.
Two different soil types are suggested; a light soil with good aeration but low water holding
potential, such as peat moss, and a heavier soil, such as loamy potting soil, which has better
water holding potential and more nutrients.
Two different light conditions (such as in a window sill and away from the window)
Popsicle sticks for labeling treatment (T), which could be labeled as follows:
 T1 warm season in peat, high light
 T2 cool season in peat, high light
 T3 warm season in soil, high light
 T4 cool season in soil, high light
 T5 warm season in peat, low light
 T6 cool season in peat, low light
 T7 warm season in soil, low light
 T8 cool season in soil, low light
Water
Two trays could be prepared identically, with one of the trays put in higher light conditions, and
the other placed in lower light conditions. Each tray could be prepared as follows:
Half of each tray (16 pots) filled with lighter soil (peat moss) and the other half filled with
heavier soil.
Half of the pots in each tray filled with lighter soil (8 pots) would be seeded with cool season
species, and the other half of the pots filled with lighter soil in each tray would be seeded with
warm season species. The same would be done for the heavier soil, with half the pots seeded to
cool and the other half seeded to warm species. Care should be taken to put about the same
amount of seeds in each pot (about 10 seeds per pot should be adequate, with a light sprinkle of
peat/soil over the top of the seeds). Each tray should be set up as follows:
 8 pots per tray would be seeded with warm season grass in peat
 8 pots per tray would be seeded with cool season grass in peat
 8 pots per tray would be seeded with warm season grass in soil
 8 pots per tray would be seeded with cool season grass in soil
Students should be encouraged to feel the differences between soil types used (light, fluffy and
fibrous versus heavier and sticky).







One of the trays could be placed near a window (high light) and the other away from the
window (low light). Each tray should be watered about the same, with care taken to put about
the same amount of water in peat and soil. Do not water the peat more than the soil, even if
the peat should be observed to be drying out.
Results could be observed and recorded visually and/or as average plant height recorded in
centimetres per week per treatment, and graphed, as per treatment. Experiment is essentially
testing cool vs. warm season species, vs. soil type (varying water holding capacity and nutrients
together) vs. light condition. Digital photographs taken periodically are also a good way to
record and review the results.
Experiment should be run for a minimum of a month.
Students would likely observe better growth in the tray placed closer to light, and also likely
better growth in the heavier soil. Students would be encouraged to explain the results. It would
be expected that the heavier soil would retain water and have more nutrients than the lighter
soil, and should have better/taller growth. Cool season grasses may do better than warm
season as temperatures in the classroom are cooler than hot summer temperatures
experienced on the prairies.
PLANT GERMINATION AND GROWTH - OUTCOMES AND INDICATORS
PL3.1 Investigate the growth and development of plants, including the
conditions necessary for germination. [CP, SI]

a. Pose questions related to plant growth (e.g., How do very young plants look different from
grown plants? How much water do plants need to grow? Do all plants grow in the same way?).
GOALS
Students should be encouraged to investigate the different stages of growth and development,
including but not limited to germination, sprouting, buds forming, flowering, pollination,
fruit/seed growth. Students could break up into groups and each group choose a single species.
Students should be encouraged to choose among a variety of plants, including native grassland
species and domesticated plants, to reveal possible similarities or differences. One group could
draw or cut out pictures of the stages of the life cycle of a flowering tree and put them in order.
Other groups could investigate growth and development of grasses and forbs. Grasses can be
challenging, as the flowering structures are very small, but the similarities between grasses and
other plants are revealed on close examination. Examples of possible native plants to use are
shown in the following table.
Examples of Native Plants in Saskatchewan
Grasses
Forbs
Needle and Thread
Gumweed
June Grass
Wild Licorice
Buffalo Grass
Western Red Lily
Western Wheat Grass
Canada Goldenrod
Blue Grama Grass
Scarlet Mallow

Shrubs
Prairie Rose
Saskatoon
Western Snowberry
Silverberry
Chokecherry

Trees
Trembling Aspen
Manitoba Maple
White Spruce
Jack Pine
Tamarack

Website resources for native plants include the following:
http://www.herbarium.usask.ca/sitemap/links.html
http://plants.usda.gov/java/
http://www.saskforage.ca/publications/Southern.pdf
http://www1.foragebeef.ca/$Foragebeef/frgebeef.nsf/all/frg96/$FILE/riparianplantIDSk.pdf
BACKGROUND
Plants can reproduce in different ways, including from seeds, cuttings (pieces of stem), scales
from bulbs or tubers/roots.
Seeds are protected by a hard shell or seed coat. This shell can be very tough. Some seeds
require that they be eaten by animals to soften the seed coat during digestion to permit
germination after the seed passes through an animal. This also helps to spread and fertilize the
seed. Buffalo grass is one example here of a seed coat that is quite tough, and may need to pass
through the gut of a grazing animal in order to germinate. For others, simply soaking the seed in
warm water will soften the seed coat enough to allow the embryo to swell and seed to begin to
germinate. In nature, suitable conditions are provided by climate and weather. In horticulture
the correct conditions can be simulated in greenhouses and "hot beds,” or benches on which
the plant roots are kept warm.
Seeds are living organisms and need favourable conditions to grow. A seed is able to remain
alive by being dormant through conditions which may be unfavourable for immediate growth.
When suitable conditions occur, a seed will begin to germinate. In order for seeds to germinate,
they need the proper combination of oxygen, moisture, temperature, and sometimes light.
Usually, as the seed takes up water, it activates enzymes that direct the germination process.
The seed absorbs the water, expands, and then the seed coat opens to allow the root and shoot
or sprout to emerge. Oxygen, which increases respiration, and favorable temperatures (usually
about 5˚ C or greater) are needed to activate natural growth chemicals or enzymes.
Providing the right amount of moisture to the growing medium is important - if there is too
much water and oxygen is limited, it will prevent the normal germination process. Too little
moisture, and the seed embryo will not swell and “pop” open the seed coat.
In Saskatchewan, seeds from native plants are probably the best at waiting for local conditions
to be favourable for sprouting, as they have had to adapt here over thousands of years in order
to survive. Even if conditions are favourable, some native seed may stay dormant for years,
which helps the plant survive over longer time periods, in the event that the sprouted seeds do
not produce adult plants.
SOIL AND THE ENVIRONMENT – OUTCOMES AND INDICATORS
Earth and Space Science: Exploring Soils (ES)
ES3.1 Investigate the characteristics, including soil composition and ability to absorb water, of
different types of soils in their environment. [SI]
ES3.2 Analyze the interdependence between soil and living things, including the importance of
soil for individuals, society, and all components of the environment. [CP, DM]

http://curriculum.nesd.ca/Subjects/Science_3/ES%203.2%20Interdependence%20Between%20
Soil%20and%20Living%20Things/Stage%201:%20Outcome/ES%203.2%20Unpacked%20Outcom
e.docx
GOALS
Students should be encouraged to research different types of soils and their properties,
especially those found in Saskatchewan. Sources for information could include books, such as
the Canadian System of Soil Classification, appropriate sources within the internet, or more
hands-on approaches with investigating topsoil in the schoolyard. Students could break up into
groups to study chosen types (i.e., sandy, loamy, clay, or even garden and schoolyard) and
discuss their findings, including photos or drawings, with the rest of the class. Good internet
resources for describing soils can be found on internet websites, including the following:
http://www.soilsofsask.ca/
http://sis.agr.gc.ca/cansis/references/1998sc_a.html
BACKGROUND
Soils can be divided into basic groups, usually classified according to the amount of sand, silt and
clay present. Loamy soils have more or less balanced amounts of sand, silt and clay. There is
considerable variation within these basic groups, but these basic categories are useful at
elementary levels. Soil properties are strongly influenced by underlying depositions, climate,
water, by the kinds of plants that grow in the soil, and the amount of disturbance.
Common Soil Types:
Sandy Soils, referred to as "light" soils, contain large sized soil particles that are loose and easy
to work. They allow water to drain readily and tend to be low in nutrients. Sand hill
environments usually have sandy soils and are usually not well suited for farming. Because of
this, native plant communities are often found in these areas. Some native plants are so
adapted to grow in these areas that they can't grow anywhere else.
Clay Soils, are commonly known as "heavy" soils. Consisting of very small, tightly packed soil
particles, clays tend to be dense and hard to work. However, they are generally rich in
nutrients, have a high water-holding capacity, and can be very productive. Soils around Regina
are known to have a lot of clay and are suitable for farming. Because of this, not many native
plant communities are found in this area.
Loamy Soils are composed of many different sized soil particles; they combine fertility and
moisture-holding capacity with good drainage. This soil is easier to work than clays and better
consolidated than sands. Garden soils are often loamy and often contain a significant portion of
organic matter. Many native plant communities on these soils have been lost to farming as well.
Soil type is determined by several factors, including soil texture, which has an important impact
on water absorption. Soil texture is determined by the size of the particles that make up the soil.
Sandy soils have large particles, and are usually low in nutrients. Silt soils have medium-sized
particles, which feel smooth when moistened. Clay soils are the heaviest, and have densely
packed, tiny particles that stick together when wet.
Soil texture is important in water absorbency. Sandy soils are easily penetrated by water, but

the water passes through very quickly and is not well absorbed. These soils dry out quickly.
Clay soils, due to their heaviness and closely packed particles, take much longer to be
permeated by water, but they have high water retention capabilities. These soils take longer to
dry out.
Both sandy and clay soils benefit from the incorporation of organic matter, such as compost,
which increases water absorbency of sandy soils and improves water drainage in clay soils.
Organic matter also increases soil aeration, or the soil's ability to retain and distribute air to
plant roots.
The northern reaches of Saskatchewan contain the northern boreal forest, which grows on the
Precambrian or Canadian Shield, which is a layer of hard rock which has very thin soils and many
rocky outcrops. These poor soil conditions limit the growth and size of trees and the diversity of
plants.
The southern boreal forest has richer soils and longer growing seasons and as a result has more
kinds of plants and is more productive. This is shown by the large areas of very tall trees which
can reach heights of 25 to 30 m.
Prairie soils are variable and are comprised of a mixture of sandy, clayey and loamy soils. Much
of the soils in Saskatchewan, especially the central to southern portions, are suitable for
farming. When Europeans arrived, sod was used to build houses and huge tracts of prairie land,
with its rich soil, were broken for agriculture and the production of annual crops. The success of
agriculture is why not much native prairie remains today.
ACTIVITY
Students could build a simple composter. Internet sources are a great resource for how to go
about this. Compost generated, such as from grass clippings, coffee grounds and vegetable
matter, could be used to enrich a small native plant plot.
http://eartheasy.com/grow_compost_bin_build.htm
http://www.youtube.com/watch?v=gWEvqfERPMo
SOILS AND LIFE
Students should be encouraged to learn that soil forms the basis for almost all land based life
and is a critical resource. Most plants need soil to grow. Most animals depend on plants, either
as a direct source of food, or as an indirect source of food by animals that are prey for other
animals. Plants also provide important habitat for many animals. People in society, as do
animals, depend on soil for food in the same ways as animals. We also depend on soil to grow
plants that provide us with other things such as medicines and building materials. Plants that
grow in soil also provide other important environmental benefits, such as producing oxygen,
cleaning the air, as well as cleaning and controlling the flow of water on which life on earth
depends.
Students should be encouraged to answer the following questions:
How are soils formed?
Why are native plants important in developing soils? (Hint: Native plants have adapted to and
have helped form the soils around us, long before modern agriculture. Native plants capture

nutrients like carbon and nitrogen, and build organic matter as the plants decay. Lichens also
help break down the rock surfaces to produce small amounts of soil).
How are soils important for native plants and wildlife (Hint: Undisturbed soils support native
plants which support a diversity of wildlife that have adapted to the plants and landscape).
How do different cultures value and use soils and how does modern agriculture use soils?
How does modern society affect the soil both positively and negatively?
Why is soil important to you and those around you?
How does moving water affect soil and water quality and how can this be controlled?
How are soils, plants and animals interdependent?
How do differences in soils influence the plants that grow in the environment?
PLANT STRUCTURE AND FUNCTION – OUTCOMES AND INDICATORS
ES3.2 b. What do plants need to grow? Do all plants grow in the same way?
ES3.2 c. Observe and explain the function of the major structures (i.e., root, stem, flower, leaf,
and fruit or seed) of a variety of plants.
ES3.2 d. Relate characteristics such as the number and shape of leaves, flower colour, height,
and presence and type of fruit in different types of plants to the plant’s environment.
QUESTIONS
What are the parts of a plant and what are their functions? Investigate roots, stem, leaf, flower
and fruit or seed. How do these vary or change across species and how do these variances help
the plant survive and reproduce in different environments? Why are plants so important to
other life forms? What is photosynthesis and why is it so important for all life? Do all plants use
photosynthesis? Are non-photosynthetic plants common? Why are these kinds of plants
becoming harder to find? What is the difference between gymnosperms and angiosperms?
Which have been more successful?
Background and Description
Roots: are the “feet” of the plant holding it in place. It is also like the mouth of the plant; the
roots absorb the nutrients to feed the plant.
Plants have different kinds of root systems. Some plants have fibrous roots. Fibrous roots have
several branches and spread out like the branches of a tree and are highly efficient at taking up
moisture and nutrients over short time frames. Plants that have fibrous root systems include
grasses such as cultivated wheat and native needle and thread grass. Other plants have a tap
root. This is a single, main root that grows downwards. The tap root often has smaller roots
growing off of it. Examples of plants that have a tap root include carrots, radishes, turnips and
Indian bread root. The root of the western red lily consists of a bulb with small root hairs
protruding from the bottom. In some plants, including the saskatoon, spreading roots help
reproduce the plants through ‘suckering’, where new plants emerge from root shoots, forming
bunches or thickets of plants. This growth habit helps plants reproduce in more ways than just
seed, which is likely of benefit in times where seed and/or fruit production is limited.
Stem: Grows up from the root and is the main structure above the ground which supports the
plant and holds the plant up. The stem also transports the nutrients (food) and water

throughout the plant. The saskatoon shrub has a woody stem, whereas forbs and grasses,
including the western red lily and needle and thread grass, do not have a woody stem. Students
could be encouraged to explain why some plants need a woody stem while others do not.
Shrubs and trees need a stronger support system than do plants such as flowers and grasses,
which are considerably smaller.
Leaves and photosynthesis: Students should be encouraged to investigate and explain in basic
terms how leaves produce energy and why photosynthesis is important to all life.
Photosynthesis not only provides the basis for sustaining life for most plants, but directly or
indirectly, for animals and humans as well. Students will discover that plants are the main food
supply for most life and release life giving oxygen into the air.
Leaves are the organism of the plant that absorbs sunlight and produces food for the plant
through photosynthesis, much like a solar panel that produces electricity. Photosynthesis takes
place primarily in plant leaves, and little to none occurs in stems. The process occurs in the
chloroplast cells in the leaves. These cells contain chlorophyll, which has a green pigment. In
photosynthesis, water and carbon dioxide enter the cells of the leaf, are transformed or
changed within the chloroplasts, and the products of sugar and oxygen exit the leaf. In this way,
leaves convert light energy to chemical energy and store and use the energy in the form of
sugars and carbohydrates, while introducing oxygen to the atmosphere. Interestingly,
chlorophyll looks green because it absorbs red and blue light, making these colors unavailable to
be seen by our eyes. It is the green light which is not absorbed that finally reaches our eyes,
making chlorophyll appear green.
While most plants use photosynthesis, several do not. A good example of a plant that does not
use photosynthesis is a native plant called spotted coralroot, which obtains its nutrients from
decaying wood. This plant occurs in the Cypress Hills and is so named because its roots look like
coral.
Websites are available that demonstrate photosynthesis, including the following (note that as
with all web searches, caution needs to be taken as adjacent sites may have adult content).
http://www.youtube.com/watch?v=C1_uez5WX1o
http://www.youtube.com/watch?v=LgYPeeABoUs
http://www.youtube.com/watch?v=1gLa5EWn9OI
Leaf Type: Leaves have many shapes and sizes, such as linear (thin and narrow), heart shaped,
or even needle shaped, like on a spruce tree. Edges of leaves can also be different, and they
may be smooth, toothed, wavy, or even have spiny tips, like a thistle. Leaves can also have waxy
coatings. Leaves can grow in different ways on the stem, including leaves with alternating
origins on the stem, and opposite on the stem (leaves growing out from the stem at the same
point). Some plants keep their leaves for many years, such as the needles on spruce trees, while
some plants lose their leaves every year in the fall (such as on elm or maple trees or the
saskatoon).
Students could investigate why different kinds of leaves are found on different types of plants
and in different environments. Investigation could include the advantages of certain leaf types,
such as how armour/spines on leaf edges might reduce herbivore browsing, how a waxy coating

might help conserve water, or why thin, hairy, inrolled leaves on grasses, such as on the rough
fescue, help the plant conserve moisture in dry prairie conditions.
Flower: Is the reproductive part the plant, often producing a fruit around the seeds (such as an
apple) to protect the seeds and help feed the seeds when they sprout. Many flowers have
evolved or changed over time to be colorful and attractive to animals or insects, which help
transfer pollen from one plant to another, thus helping plants make more seed and reproduce.
Seed and Fruit: Students should be encouraged to investigate two main types of seed; those
that come from gymnosperms, which have no flowers and produce a "naked seed" which is
usually hidden in a woody cone (like white spruce), and angiosperms, which have flowers and
produce seeds (like western red lilies). Most gymnosperms are conifers and most other plants
(around 80% of all existing plants) are angiosperms.
Fruits are means by which many plants scatter seeds. Many plants have edible fruits, and the
seeds within the fruits are moved about by humans and animals. Humans and many animals
have become dependent on fruits and seeds as a source of food, which helps spread seeds.
Sometimes the seeds themselves can have structures that help them to drift with the wind, float
on water or attach to passing animals to help them spread.
Seed: Is the embryo (baby) of a plant. Seeds are often covered with a hard seed coat to protect
the embryo. Seeds often have a food storage package inside the seed coat that helps the young
plant to grow. Fruit surrounding seed can also help the seed with nourishment and with
spreading seeds around through human and animal movements.
The seeds of flowering plants vary in size. Some are as small as grains of salt, while others may
be quite large. The difference in size reflects differences in the amount of food reserves stored
in the seed for the benefit of the embryo plant inside. Usually, the larger the seed, the more
food reserves it contains. This allows the germinating seed and young seedling more time to
grow. It can then become well established before it must begin manufacturing its own food.
Read more:
http://wiki.answers.com/Q/What_is_the_difference_between_angiosperms_and_gymnosperm
s#ixzz23INsLWz9
SELECTED PLANTS
Students should observe the leaf shape for selected plants, which include a native shrub
(saskatoon), a native forb (western red lily) and a native grass (needle and thread grass) and
learn to describe them. Leaf shape on the western red lily is long and narrow (lance to linear
shaped). Leaf shape on the grass is also linear, but thinner than the western red lily. The
saskatoon has round leaves with small teeth at the edges, mostly above the middle of the leaf.
Internet sources can be found for simple exercises comparing common leaf shapes.
http://en.wikipedia.org/wiki/File:Leaf_morphology.svg
Students should observe the different flowers on the selected plants. The flower of the western
red lily is a large red or orange bloom with 6 petal like structures. Students should be informed
that in Saskatchewan, the western red lily is the provincial flower and is protected, meaning it
cannot be picked, uprooted or destroyed in any way.

The saskatoon has clusters of small white flowers that are produced when the leaves are still
expanding in the spring. Students could be told that the city of Saskatoon was named for the
plant, which grows throughout the Saskatoon area.
The needle and thread grass flowers are tiny and are not very apparent. They grow in a cluster
at the tip of the plant. Students can be told that the needle and thread grass is Saskatchewan's
provincial grass.
The seeds of the western red lily are flat and are found in the three capsules/chambers of the
dried flower head.
The small seeds of the saskatoon are contained within the berry of the saskatoon. The berry
resembles a pome, or apple. This similarity is obvious when the berry is cut open and compared
to an apple.

Saskatoon Berry

Apple
Dried up
flower

Seed

Note seeds inside edible fruit pulp with similar ‘star’ shape arrangement
and dried up flower part at top of fruit

The seed of the needle and thread grass is small and sharp-pointed (the ‘needle’) and is
attached to a long awn (the ‘thread’) which curls and uncurls with changes in humidity and
moisture. This allows the seed to drill its way into the soil which helps germination. The
pointed tip and long curly awn also allows the seed to become attached to animals, helping
spread the seed.

Needle and Thread Grass
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The seeds of the lily are flat and are found in the three capsules/chambers of the dried flower
head. Note the colourful flower of the western red lily in comparison to the white flower of the
saskatoon.
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SEED DISPERSAL – OUTCOMES AND INDICATORS
Sort and classify plants and/or seeds according to one or more student-selected attributes.
ES3.2 b. Research ways in which plants rely on animals and abiotic factors (e.g., gravity, wind,
and water) to support plant reproduction by dispersing seeds.
GOALS
Students should be encouraged to research says in which plants spread seeds, through means
including gravity, wind, water and animals. Native plant examples are the most locally relevant
and will help students connects to their surroundings.
Background: Seeds can be dispersed in a number of different ways and often spread out to
grow in new places. This is important because if the seeds are not dispersed, many germinating
seedlings will grow very close to the parent plant. This results in competition between the
seedlings as well as the parent plant for light, space, water and nutrients.
Seeds may be carried by wind, water, gravity or animals. Some plants even disperse seeds
explosively.
The shape and size of seed is often a special adaptation to assist in its distribution. Wind
dispersed seeds require features such as parachutes or wings to help keep them airborne. This
helps the seeds to float in the wind and delays their fall to the ground allowing the seeds to be
carried further. The "parachutes" of aster and fireweed seeds are adapted for wind
transportation. The largest and heaviest wind-dispersed seeds, such as maple, cannot rely on
hair-like parachutes to keep them airborne. Instead they have developed a wing, or samara,
which causes them to spin through the air, like mini helicopters, which delays their fall and helps
their dispersal.

Above: Fireweed seeds. The actual seeds are the tiny, black flecks. The cottony material
attached to the seed helps it float on wind and water.

Other seeds use burrs and hooks to attach themselves to animals. These hitchhikers or “piggy
backers” ride on clothing or on the fur of an animal. Common examples of these hitching seeds
include wild licorice, beggar’s ticks and needle and thread grass. Eventually, the seeds will fall
off of the animal's coat, sometimes kilometers from the mother plant.

Above: Western porcupine grass seed, a close relative of needle and thread grass. The pointed
end has barbed hairs at the tip, which allow it to easily catch in fur. The long tails curls when it is
exposed to moisture, and helps drill the seed into the ground.
Some seeds, such as those of the raspberry, buffalograss and milkvetch, have hard, tough coats
which enable them to survive digestion in animals' stomachs and are thus carried about and
deposited in manure. These seeds deposited in manure would have the benefit of a nutritional
source in the deposit. Others seeds are buoyant, waterproof and can withstand water
transportation.

Above: Buffalograss seeds (male seeds on the left and female seeds on the right). The female
seeds have a hard, bur-like coating, which helps them to spread and also to survive being eaten.

Some plants use burst dispersion to distribute their seeds, often in pod fruits, such as golden
bean, wild iris or touch-me-not. When the ripe pod opens up and bursts, the seeds are shot out.
This method of dispersion does not carry seeds very far; instead, it keeps the species and
subsequent plants close to one another.

Above: Wild iris seeds. These are heavy, hard seeds that fall close to the plant when the large
capsule containing the seeds breaks open.
Still other seeds have different ways of dispersing. The Indian breadroot has heavy seeds but is
able to travel long distances because in the fall, the whole plant breaks off at the base and rolls
across the prairies with the wind, like a tumbleweed. Along the way, the pods containing the
seeds crack open and deposit the seed.

Above: Indian breadroot seed.

http://www.youtube.com/watch?v=NQvD-vtjd-c
http://www.linktolearning.com/grade3science.htm
http://www.proprofs.com/quiz-school/quizshow.php?title=science-grade-3-plants&quesnum=1
http://www.superteacherworksheets.com/plant-worksheets.html

1.
2.
3.
4.
5.

ASSESSMENT
Have the students share their findings with each other in small groups or to the class.
Answer the following questions before the lesson and after the student presentations:
Name one soil type.
Has the native prairie changed over the past few centuries?
Name one way in which the native prairie has changed?
Name a native prairie grass.
Describe one way that seeds spread.
INQUIRY
Explore, observe, listen, record, investigate, acknowledge sources, interpret, plan, and create.
Questions:
What impact has agriculture had to native prairie?
Is maintaining soil quality important? Why?
How do plants produce energy?
Why is it important that seeds spread? Do all plants reproduce by seed?
RESOURCES
Books:
Aikenhead, G. and H. Michell. 2011. Bridging Cultures: Indigenous and Scientific Ways of
Knowing Nature. Pearson Canada. Toronto.
Bang, M. and P. Chisholm. Living Sunlight: How Plants Bring the Earth to Life. 2009. Blue Sky.
New York.
Belcourt, C. Medicines To Help Us. 2008. First People Publishing. Gabriel Dumont Institute.
Saskatoon.
Crow, T.M. Native Plants, Native Healing. 2001. Native Voice. Tennessee.
Dorion, L.M.. Relatives With Roots. 2011. Gabriel Dumont Institute. Saskatoon
Geisel, T.S.. The Lorax. 1971. Random House. New York.
Grant, T. and G. Littlejohn. 2010. Greening School Grounds: Creating Habitats for Learning.
New Society Publishers. Gabriola Island.

Grant, T. and G. Littlejohn. 2010. Teaching Green: The Elementary Years. Hands-on Learning in
Grades K-5. New Society Publishers. Gabriola Island.
Jeffers, S. Brother Eagle, Sister Sky: A Message from Chief Seattle. 1992. Scholastic. Toronto.
McKenna Siddals, M. and A. Wolff. Compost Stew: An A to Z Recipe for the Earth. 2010. Tricycle
Press. New York.
O’Sullivan, J. 101 Ways You Can Help Save the Planet Before You’re 12. 2009. Lark Books.
Websites:
Center for Ecoliteracy
http://www.ecoliteracy.org/essays/systems-thinking
The Canadian Experience - First Nations: European Contact to the Present
http://www.cdnexperience.ca/read-the-series/24-first-nations-european-contact-to-thepresent
Native Plant Society of Saskatchewan - On the Prairie (Online games, curriculum goodies and
more!)
http://www.npss.sk.ca/games/
Native Plant Society of Saskatchewan - Watershed Games
http://www.npss.sk.ca/watershed/
Saskatchewan Ministry of Agriculture - Organic Crop Production
http://www.agriculture.gov.sk.ca/Default.aspx?DN=abf3e6a3-7dc4-48bb-8230-51bae0934fc4
Encyclopedia of Saskatchewan
http://esask.uregina.ca/entry/grasses_and_grasslands_native.html
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