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The Native Plant Society of Saskatchewan is a strong advocate of nature
education.

In addition to this lessoplan, 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 interdth &

professional biologist arelated occupation though in person events or Skype. In some
cases, we can arrange for Frerggeaking experts.

We also support the establishment of native plant learning gardens on school grounds
by offering free native seeds, printed resources, personal yjgitsentations and
expert advice to help with all stages of the proce$he 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 watft8o, please calls at (306) 668
3940 or email us atnfo@npss.sk.ca

Free Electronic Resources on the Native Plant Society of Saskatchewan Website
(www.npss.sk.ca)
1 A Guide to Small Prairie Restoratiddow to Grow Your Own Patch of Native Prairie

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

1 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 Engledfota langage guide,
and virtual reality panoramas of prairie places

1 The Watershed Game

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

1 Native Plants, Water and Us! (Poster)
1 Native Plant @Gmmunities of Saskatchewan (Poster)

1 Native Plant Communities of Saskatchewan (Activity Sheet)

Native Plant Society
of Saskatchewan



FOCUSED STUDY: CONNECTING INTERDEPEPENENCE AND NATIVE PLANTS
IN SASKATCHEWAN

GRADE: 4

OVERVIEW AND PURPOSE

The scope of this study guide includes connecting interdependence between species,
communities and habitats, and other related topics, with a focus on native plants in
Saskatchewan. Students should be encouraged to understand the interdependent links
between native plants, the environment on which we depend, and some of the effects human
activities have had on the environment and native plant communities. The study ends with a
brief look at the importance of stewardship and taking care of our environment.

This guided study is intended to target applicable and selected outcomes and indicators in
several areas of the curriculum.

OUTCOMES AND INDICATORS
HC4.1 Investigate the interdependence of plants and animals, including humans, within habitats
and communities. [CP, Sl]

Conduct a simulation or role play to demonstrate the interdependence of plants and animals in
a habitat or conmunity.

GOALS AND ACTIVITIES

Terms such as interdependence and habitats should be defined and students should come to
understand in basic terms how interdependence between species of plants and animals sustains
life.

Students should be encouraged investigate and understand how plants, animals and humans
are interdependent as well as appreciate the critical role of species, communities and habitats in
maintaining species diversity and environmental health.

Students could break up into groups acfibose a Saskatchewan habitat to study, such as
wetlands, grasslands, or forest, and research examples of interdependence within these
habitats. Students could produce posters demonstrating their work. Students could also
conduct a simulation or role pjao demonstrate plant and animal interdependence in a habitat
or community.

BACKGROUND

Ahabitatis an environmental area that is inhabited (lived in) by a mosaic of species of plants,

animals and other typgof organisms including insects and bacteria. Generally speaking, habitat

represents the natural environment in which an organism lives, or the physical environment that
AYyFTEdzSyO0Sa FyR Aa dziaAfAT SR o6& | &ALISOASEAQ LI LIz |

Within habitats, populations ahdividual plants and animals interact and foammmunities, or
groups of specieghat function and live together. The communities of living things interact with
the non-livingworld around it to form the ecosystenilhe habitat must supply the needs of
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organisms, including food, water, temperature, oxygen, and minetathe population's needs
are not met, it willattempt to adapt and/or move to a better habitat.

Communities in a specific area or region have many types of interactions amongspecie
Interactions between species often involve a mutual dependence on the other, such as how
some kinds of insects need nectar from flowers, and the flowers need the insects that gather the
nectar for assisting with pollination.

Plants and animals depemah each other for many things, including the following:

1. Nutritional interdependence (e.g., animals eat plants; animals help fertilize soil by producing
manure, and eventually die, returning nutrients to the soil such as phosphorus from bones).

2. Cabon dioxideoxygen interdependence (e.g., plants produce oxygen, which animals need,

and animals produce carbon dioxide, which plants need).

3. Interdependence in pollination (e.g., insects and flowexrisdut 90% of insect species can

only usethe plants that are native in their own regions.

4. Interdependence in dispersal of seeds and fruits (e.g., animals help spread seeds, which helps
spread plants and availability of food for animals and people).

An example of interdependence between a plant and an insect species is present between the
monarch butterfly and milkweed. Milkweed, whose native species in Saskatchewan include
showymilkweed silkymilkweed greenmilkweed whorledmilkweed narrowleavedmilkweed

and dwarf milkweedproduces very fragrant flowers. The fruit is a small woolly g@dce ripe,

the pods split open and the fluffy seeds take flight in the breeze, edththeir own silky
parachute (he seeds have a tuft of hairs at the)tigrhis plant is the only food source for
monarch caterpillars. Monarch butterflies lay their eggs only on this plant, and the caterpillars
eat the plant, eventually reaching the point where they form a chrysalis and change into a
butterfly, and the proces repeats itself. Monarchs have evolved in a close relationship with
milkweeds for protection from predators. This is because milkweeds contain toxic alkaloids
called cardiac glycosides which make the plant taste bachamtransferred into the monarch
caterpillars when they eat the milkweed. Thiake animals sick if they attempt to eat the
monarch caterpillar. This bad taste carries onhi® adult butterfly so both stages tend to be
avoided by predators such as birds.

Milkweeds may also benefit fro the presence of monarchsy having their flowers pollinated

and seeds produced. Pollination may be aided from monarch butterflies or other insects, but
may be also made possible from the monarch caterpillars, eating and moving from plant to
plant. However, it is the monarch that benefits more out of this relationship than the milkweed.
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Above:Browsing monarch caterpillar on milkweed in Saskatoon

Above:Milkweed seed pod in Saskatoon (note the ldamage caused by browsing monarch
caterpillars)

The young seed pods have been eaten like a vegeBililenust be cooked before eaten as it is
poisonous raw (It islOT recommended that students try this!). Native people boiled the flower
buds to make swet syrup and they were also added to dishes while cooking to sweeten them
or were cooked with meat as a tenderizérhe plant also had a number of medicinal uses; the

sap of the plant has been used for wart removal.
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As another example of interdependendgson relied on the prairies for food and in turn helped

to keep the prairies healthy by grazing it to keep the thatch from building up, pressing the seeds
into the soil with their hooves, eating the seeds (some seeds need this to help them germinate)
and also by fertilizing the prairies with their manure. First Nations also relied on the bison for
food, and followed the herds as they migrated. Many animals relied on bison as well; birds used
their shed fur as nesting material, and the movement of biserds often kicked up insects that
would feed the birds that followed the herd. One bird called the cow bird relied on the bison so
heavily that it evolved to lay its eggs in the nests of more stationary birttsasthe adult cow
birdscould follow thebison and not have to stay in one place to raise their young.

Another good place to look for examples of interdependence is in a pond or wetland, where
insects, animals, plants and birds depend upon the surrounding communities and habitat for
their survival. Ponds and wetlands attract and support intricate living communities. Students
might investigate some of the cycles of interdependence that characterize life in and around
these areas. Students could select a wetland animal or bird and draw gdiésfar each,

labelling the stages and showing how they depend upon the pond or wetland and also how they
help it at each stage.

Wetlands are among the most productive and valuable ecosystems of the biological world, and
include marshes, wet meadows, wibed swamps and bogs, as well as natural floodplains along
rivers, streams, lakes and pondé/hile wetlands may be described as areas where land and
water meet or where soils are saturated for extended periods, standing water may or may not
always be obvios, and waterlogged soils may exist only part of the year.

Communities in these wet areas are diverse. Ponds host tiny floating plactisagiuckweed.
Depths are shallow enough for rooted plants such as water lilies to reach the surface also.
Sedgescattails andushesstand tall along the edgedViderleaved plants such as bog arum
and marsh marigolds flower along with western water plantainthénuplands nearby, plains
cottonwood, red osier dogwoodnd willow give cover to wildlife coming to drink at the pond.

Serving as lush and protected nurseries for countless species of plants and animals, wetlands
provide critical resting, nesting, spawning and feeding grounds for tiny invertebrates, fish,
amphibians, reptiles, aquatic mammals and perhaps 75 percent of all North American birds.
Aquatic plants and algae convert the energy of sunlight and nutrients into food for animals, and
animals in turn help scatter the pollen and seeds of plak¥&tlands ae home to turtles, frogs,
muskrat, mink, beaver, waterfowl and songbirds. Damselflies and dragonflies, salamanders,
wetland wildflowers and weathered old treesill are woven together in an amazing web of
interdependency, complexity and connection. Heaver is an important part of this ecosystem
since it is an animal that considerably alters the environment by damming water flows and
creating expansive wetlands.

Wetlands provide benefits for people as well, including the regulation and recharggrgwofd
water supplies, filtering out and detoxifying pollutants, and absorbing heavy metals, organic
wastes and sedimentsCattails thrive in minimal water and will nourish themselves with their
own waste and decay, as they are asetfycling plant.Catail roots take up nitrogen and

heavy metals which are absorbed into their stems and lea¥ée. roots also promote the

growth of beneficial mi@organisms that consume nutrients that can be toxic to people, such as
ammonium and certain phosphate¥hemicro organisms then release nitrates and oxygen into
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the water. Plants consume the nitrates, and fish and other aquatic animals use the oxygen to
breathe. A few human communities in Saskatehn (such as Aberdeen) usetedtponds to

filter their sewag@. These areas would not be a good place to harvest cattail parts for
consumption, such as for their roots, young fruit or pollen, as the plant accumulates toxins.
However, it is a great example of people relying on nature to provide an important service

Cattails and other shoreline plants perform important functions that also help keep lakes

healthy. One such benefit is that they filter surface water runoff as it flows into a lakés

helps reduce the introduction of nutrients and soil sedimentckhénter lakes from the

surrounding land. Shoreline plants also help reduce shoreline erosion from waves created by
wind. In this way, a healthy plant community along the shoreline helps keep the land intact. In
addition, cattails provide important hafait for many species of wildlife and birdRedwing

blackbirds, ducks and geese nest in cattail communities, and some animals such as muskrats, eat
the cattail plant. Upland songbirds will use fluff from the cattail flowers to line their nests.

One of he most interesting things about cattails is how humans have used this plant through
the centuries.¢ KA & L Fyi NBLINBaSyidia | WaY2NHFIA02NHQ 2F ¢
which can be harvested, the outer leaves remao\eatt eaten raw in salads eteamed like
asparagus. The plant also has edible starchy tubers and yourgygabe stems (similar to
asparagus), a flower spike that is edible in yamgjages (caail cobs which can be steamed) as
well as pollen, which can be harvested as a fland shaken off inside a bag in early summer

and used for biscuits and cakes. In spring the rootstocks and rhizomes were an important food
source for native peoples when other food was scaftleese roots are quite nutritious,

containing more starch thapotatoes and more protein than rice. Plants found growing in wet
areas fed from a spring away from disturbance are among the best for eating. In addition to
food, cattails have also provided people with building materidlse dried leaves were often

woven into furniture and mats, and their pulp and fibres can be made into paper and string. Old
world uses of the leaves include ratfatching. Even the fluff from the seed heads has been

used for padding, bedding and insulatio@attails also have mezinal value.

Wetlands also provide unique opportunities for recreation, education, scientific research and
personal encounters with the natural world, and for many, their beauty and intrinsic value are
beyond measureln spite of all we know, wetlanddses continue, and much more remains to
be done to preserve and protect these special places.

http://www.greenwing.org/dueducator/ducanadapdf/teachersquide.pdf

Websites:

http://climate.nasa.qgov/kids/news/index.cfim?FuseAction=ShowNews&NewsID=14

http://www.centerforecopsychology.org/grassland _biomes.php

http://www.gov.mb.ca/conservation/wildlife/habcons/cwhp/mgp.html

http://jocelynhineselementaryscienceresourcefile.wikispaces.com/Grade+4
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OUTCOMES AND INDICATORS
HC4.2 Analyze the structures and behaviours of plants and animals that enable them to exist in
various habitats. [SI]

GOALS AND ACTIVITIES

Students are encouraged to study different structures hatlaviairs of plants and animals that
enable them to survive and adapt to various habitats. Students could break up into groups and
choose anative plant or animaand study how it has adapted to surviveSaskatchewan

Students could display their relésion a poster.

BACKGROUND

To survive, plants and animals must adapt to the extreme conditions of their habitats. On the
prairies, climatic conditions are important features that can modify habitats over the seasons.
In Saskatchewan, climate conditiom® characterized by cold temperatures in the winter,
moderate to hot temperatures in the summer along with generally drier conditions in the
summer and fall. Over the course of the year, habitats, such as wetlands and creeks, change
dramatically, beingpen and teeming with life in the summer months and frozen in the winter.
In order to survive in our climate and within different habitats that change with the seasons,
animal and plant species require a number of different adaptations.

Grasslands aregood example of adaptive plant behauio The grasslands are partly made up

of short and tall grass species, with taller grasses generally being found in areas having more
moisture, and shorter grasses mase in drier areas. This simple adaptatioreiated to the

ability of different grasses to survive the conditions around them, with shorter grasses being

able to survive drier conditions than taller grasses in part because their small size helps conserve
moisture. Further adaptations im&katchewa nativeprairie grasses include how some species
can grow better in the cooler months of spring and early summer, while others grow better

during the heat of summer. These grass types are known as cool season and warm season
grasses. The cool seasongg®s, such asorthern wheagrassrough fescueand 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
little bluestem, produce energy best at temperatures aboufCGvarmer than cool season

grasses, and can be found thriving in mid to late summer.

With the often dry growing conditions on the prairies, many plants in the grassland have
developed extensive and thredike root systems that absorb water at and below #aal

surface. Other plants have long tap roots that reach into the soil to findewaources deep

below the surface.These extensive root systems also ensure that grazing animals are unable to
pull the plants out from their roots, meaning the plants can rejuvenate after animals feed on the
aboveground portions (stems, seeds, leavdghe plant.

Other adaptations of native grassland plants include how they can survive periodic fires and are
regenerated by them. The above ground parts of plants, such as stems and leaves, are
destroyed by fire, but their root systems are protectedhe soil, and are able to regenerate

after fire. Some plants produce seeds that require a fire to begin the germination process.
Without fires, the prairies would have many more trees ahdubs Eventually, canopies of the
trees would absorb much of éhsunlight and keep it from reaching the grasses and flowers
below. Without fire, much of the prairie could be replacedshyubs and trees Trees don't do
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well around fires, however. Tregsow more slowly anthvest large resources above ground to
trunks and branches, which acan bedamaged easiesind recover more slowlghan root-
heavy prairie grasses and forbs, whose most critical parts are protected beneath the soil.

Fires also impact animals, who also adapt. The animals can often escape the immediate danger
of fire, but the burned landscape leaves plant eaters with losigen problems of finding

something to eat and a place to hide from predatoFar some, the sation lies in being

constantly mobile. Bison, for instance, constantly moved throughout the year in search of

better grazing, water, or shelter from the weathdfire also played a significant role in

motivating bison to move to find greener pastures gfieom fire. Within a few months or

seasons, the oneblackened fields became green as the tender, nutrgatked new shoots

provided fresh food for grazersFirst Nations sometimes burned grasslands to drive bison

during hunting, as well as to burnfa@urface plant detritus to allow fresh new growth for future
grazing.

Animals that live in grassland ecosystems exhibit a number of different adaptations. For
example, several animals that are found in grasslands have adapted to be grass grazass such
pronghorn antelope and of course, the bisdPocket gophers, on the other hand, have adapted

to be below ground tap root eaters, and seldom if ever come above ground. This strategy helps
protect the rodents from predators such as the coyote

Many phlnts and animals on the prairies will enter periods of dormancy or hibernation if dry and
cold conditions persist. Animals such as ground squirrels hibernate over the coldest winter
months so they can avoid the harsh challenges of continuing to finddoddkeep warm All

plants go dormant during the winter when sunlight and temperature decreases. Without
adequate sunlight and temperature, they cannot make food or ene8pme animals of dry and
cold regions have the advantage over plants in that ttey leave an area during the winter.

Most species of waterfowl migrate before the winter to find food and other resources in less
harsh environments.

OUTCOMES AND INDICATORS

HC4.3 Assess the effects of natural and human activities on habitats and communities, and
propose actions to maintain or restorabitats. [CP, DM]

GOALS AND ACTIVITIES

Students should come to an understanding that habitats are affected by both natural and
human activities, and that actions can be taken to preserve, maintain or even restore habitats.
Students should be encouragjgo choose a habitat, such as nativéxed grass prairie dyoreal

forest, and describe the effects of natural and human activities. Students could propose actions
to maintain or restore impacted habitats. Students could get into groups to share teas id

and knowledge and present their findings in the form of a poster.

Students couldccess the websites developed by the Native Plant Society of Saskatchewan

(www.npss.sk.CceF 2 NJ AYF2NX I GA 2y I & dzOHowslgiat ideasiidr prétrie | t NJ A NA
restoration, from what plant and animal species to choose and to how to control weeds.
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areas, including cities, neighbourhoods, on therfar in a protected park areal his activity
shows the importance of protecting one of our most precious resources.

http://www.npss.sk.cafjlameg
http://www.npss.sk.calvatershed/

BACKGROUND

The three main types of prairie grasslands, including tall grass, mixed grass, and short grass
prairies, once covered much of central North America. mhgrity of these grasslands have
been lost in only the last century or twdlost of this loss came from habitat alteration as
people converted prairies into other uses. Vast areas of the Great Plains and its native
vegetation were changed intoultivated fields by ploghs as farmers turned over the prairie sod
to get at the rich, black soil created by the deep roots of prairie plants, the impacts of large
herds of grazers, and centuries of cyclical burning. Large portions of the prairies oaifeech

for cattle pastures andomewere seeded with nomative grasses. Of course, roads, towns and
cities also have taken up space and have altered the prairie landscape further.

In the space of only a few human lifetimes, most of the native prairigeiskatchewan has
disappeared and now is considered among the most disturbed landscapes on the plaset.
estimated that about 80% of the prairie in Saskatchewan has been lost, with areas of the best
cropland having only about 2% of prairie remainfRigmmermeister, Gauthier and McGovern,
2001). With the disappearance of most of our native prairie, many species of wildlife that
evolved and depended on native prairie have dwindled in numbers or have been lost. Only a
few native grasslands areas havexh set aside, such as Grassland National Park in southern
Saskatchewan.

Habitat restoration helps toeclaimhabitat diversity. Restoration includes restoring degraded
wildlife habitats, restoring habitats to benefit-aisk species, and reducing tirapacts of

invasive species. Restoration approaches, including types of plants to use, dependotargely
the type and size of habitat and the degree of degradation or disturbance.

For the prairie grasslands, as well as for forest areas, periodic nfitesahelped burn off
excessive dead plant material on the surface. For the prairies, this helps renew grass growth,
and minimizes the amount of trees on the landscaper forests, natural fires similarly reduce
surface detritus and allow new growth &ppear as the canopy is reduced which allows more
sunlight to reach the forest floor. Many species, including jack pine and fireweed, will thrive
after fires due to the increased nutrients and light availal#fer jack pine, their waxy cones are
brokendown in fires and many new seeds are releasédr both prairies and forest, efforts at
fire suppression can lead to a builg of detritus which may eventually result in a more
devastating fire, from natural events or human causeg.(lightning, caredss campers or
smokers).Left unmanaged, prairie can eventually turn into woodland. Prescribed and careful
burning of native prairie, especially if it is being invadedvbgds such as smooth brome or
crested wheatgrass, is an indispensable tool to maintain and restore native grasslands.

Grazing is equally important for maintaining prairie health as are periodic fires. Grazing by
larger herbivores helps reduce abovegroundrbass and encourages many different grasses
and forbs to produce dense root systems and tender new growth, the latter which is browsed
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upon by smaller herbivores. Many species of birds rely on habitats that have been grazed, and
will tend to avoid nestingn areas that have too much dead surface material. Grazing also
increases prairie plant diversity. If native prairie is not grazed, the bpitaf surface detritus
may choke out many species of grasses and forbs, and allow fewer species to grow, which
reduces plant and ecosystem diversity. If left ungrazed, the bpildf surface detritus will lead
to a corresponding increase in the risk of a significant and devastating prairi&fisging
animals will also deposit nutrient richanureand urine, vhich act as natural fertilizer for
plants. Grazing animals also leave hoof prints in the soil, which helps improve seed to soil
contact and improve germination success for many kinds of se®dsie seed also need to be
passed through the digestive trast a grazing animal to break down hard seed coats and
improve germination.

Many habitats require periodic natural disturbances to maintain their unique characteristics.
We can often mimic these natural disturbances in places where the disturbance has bee
eliminated or diminished as a result of human activititBsanagement techniques that can be
used to mimic natural disturbances include prescribed burning, grazing, mowing, timber
harvesting, removing nenative species and planting native species. &tgment plans for

public or conservation land should include restrictions adequate to protect the natural features,
processes, habitat and species within the landscape.

Above- Bison grazig in southern Saskatchewan (Photo courtesy Golder Associates).
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Beaver Creek Conserv
Authority.
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Above- Cow grazing in the diea. Pto ourtesy Meewasin Valley

Above- Prescribed burning in the Beaver Creek Conservatien. Photo courtesy Meewasin

Valley Authority.
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Website:
http://greatpollinatorproject.org/management/habitarestoration

OUTCOMES AND INDICATORS

HC4.1 Identify the plants and animals which can be found in the communities (e.g., house,
village, farm, reserveayr city) in whit students live.

GOALS AND ACTIVITIES

Students should be encouraged to put together a simple species list of the main plants that are
found in areas where they liv@)cluding at least one native plantdaving each student choose
only one or two plants and animals each, the class may end up with an impressive list to be
shared. Of the species found, which ones are probadlive and which ones are likely
introduced? Students could extend the adti\by researching where the introduced species
came from and why. Students will likely discover that many of the plants around them, in cities
and towns, will be introduced. Examples of introduced plants inaliost agricultural crops

most lawn grasse®rnamental flowers anthanycommon vegetables.

OUTCOMES AND INDICATORS

HC4.1 Differentiate between populations, communiieand habitats using local and regional
examples.

Predict and research the populations of plants and animals that exist in various habitats (e.g.,
sand dunesfarmland, meadow, tree, forest, rain puddle, lake, river, tundrajver delta).

GOALS AND ACTIVITIES

Students should define and understand the differences between populations, communities and
habitats. Students could be encouraged to choose familiar local and regional examples, to
expose them to several habitat types, such as wetland, gragsiaforest. Once habitats are
chosen, students could research, predict and describe what species populations and
communities comprise that habitat. Once these local and regional types are understood, other
perhaps less familiar habitats could be invgated, such as desert, tropical forest or arctic
tundra. Students should come to appreciate the tremendous diversity of natural populations
and communities that exist in different habitatsspecially those in Saskatchewan

Habitat is generally undersbal as a place where arganism has adapted and lives.
Populations of different species comprise communities that occupy niches or places within a
habitat Agood example wold be a riverbank habitat. ¢ontains a riparian plant community,
which is corprised of a number of aquatic, semi aquatic and moisture tolerant plant species
that occupy ararea at the edge of the rivetSeveral animals, including waterfowl, would be
expected to occupy this type of community within the habitat.

Should a studenttwose sandlune habitat in Saskatchewan, they could be encouraged to
research a few rare plants that b adapted to these areas.aly prairieclover is a rare
perennial species which reproduces by seddsSaskatchewan, the plants flower from lateyJul
to late August, setting seed in Septembdihe plant is only found in sand hill communities
where there is quick soil drainage and good sun expostiney may be found on partially
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stabilized sand, but some amounts of drifting sand must usually be present in order for the plant
to grow. These particular ecosystems are very fragile.

Biological communities generally undergo a series of developmental changes over time which
are knownas succession. The first species to colonize a newly expmsg¢durfaceare known

as pioneers. Organisms such as lichens, grasses and weedy flowering plants with a high
tolerance for harsh conditions tend to fall in this category. Over time, the piamg@tants trap
sediments, organic materials, build soil, and retain moisture. Pioneer species provide shelter and
create conditions that allow other species like shrubs and small trees to take root and flourish.
Larger and later successional plants acclateusoil faster than do pioneer species. They also
provide shade, shelter, higher humidity, protection from sun and wind, and living spaces for
organisms that could not survive on open ground. Eventually, successional processes result in a
community venydifferent from the one first established by the original pioneers, most of whom
survive on newly disturbed land. It was once thought that every area would have a climax
community, such as a prairie grassland determined by climate, topography, and mineral
composition. Given enough time and freedom from disturbance, every community would
inevitably progress to its climax state. However, many ecosystems experience continuous
disturbance. Certain biological assemblages such as conifer forests that we onghttiv@re

stable climax communities, we now recognize as chance associations in an ever changing mosaic
of regularly disturbed and constantly changing landscapes.

TRADITIONAL WORLDVIEWS OF INTERDEPENDENCE ¢ OUTCOMES AND INDICATORS

HC4.1 Discuss stories that demonstrate the interdependence of land, water, animals, plants,
and the sky in traditional worldviews.

Draw upon facets ahdigenous worldviews, such as the Medicine Wheel or circle of life, to
examine understanding about the interdependence of plants and animals in various habitats
and communities.

GOALS AND ACTIVITIES

Students should research adéscuss stories and information related to traditional and
Indigenous worldviews to help gain an understanding of interdependence of the components of
the natural world around us from a traditional perspective. To help with the research, the
classroom milgt seek out a First Nations elder to share their knowledge and experience.
Students may discover that traditional world views have a great deal in common with
contemporary scientific world views and environmentalism.

BACKGROUND
Traditionally,aboriginalpeople have exemplified the qualities of good stewardship in their
interactions with the environmentPlants are viewed as the hair of Mother Nature.

Inindigenous worldviews, everything in the world, both living and-fieing, are connected.
Unseen piritual power exists and affects all things. Everything in the environment constantly
changes in recurring cycles and humans need to be in harmony with each other and nature.

As food gatherers, aboriginal people moved to areas where the land was hodamtd
productive. These locations and activities changed over the seasons. Each of the four seasons
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had a special time to hunt and trap animals for food and clothing, a time to catch fish, to harvest

fruit and berries, and a time to pick and preparedi@nes and roots from native plants.

Aboriginal people considered carefully the growth, reproduction, and regeneration cycles of

plants, animals, and birds when harvesting. To interrupt these natural cycles and patterns was
considered to be an act againthe laws of nature This knowledge and understanding of the

natural environment reflected the importance of sustaining Mother Earth, and decisions

regarding harvesting were made with consideration of what the outcome would be for

generations to comeEmbedded within theboriginal world view is the concept of collective

responsibility for tending the land and using only that which is needed for sustenance and

survival. Aboriginal world views understand that fostering sustainable relationships wiltis pla

provides the foundation of all human and animal lifmportant, as well, is the

interconnectedness and interdependence of all life forms, which is clearly understood by native

cultures. This point is well illustrated by Gregory Cajete, in his btaikie Science: Natural

Laws of Interdependence (2000):

LG Aa y2 FOOARSY(lG GKIG KdzYly KSY23ft20Ay | yR LI |
structures or that humans breathe oxygen produced by plant respiration and that plants depend
onthecarbond 2 EA RS LINP RdzOSR o6& Kdz¥lya FyR 2G6§KSNJ FyAYl

Several native cultural myths acknowledge that plants were the first life and refer to them as

grandparents of the humans and animals and are the source of life and wistlomxample of

tKAad A& yIFdAGBS Yeé KA Dumustdsk peimisgich ofihk antoNieS 2 F t A TS
medicine willnotworkt f  yda NS | fABST @2dz Ydzad 3IA GBS GKSY |
Cajete, 2000: 111). To show respect, offerings would be matheetplant before pulling the

plants (hair of Mother Earth) so she understands that you comprehend your relationship with

her. Ritual plants such as prairie sage, sweet grass, and tobacco were used as offerings to the

Spirit which provided the material batance for both food and medicine. Native world views

clearly have a holistic understanding and respect of the interrelationships of life forms and that

the health of people is dependent on the health of plants.

Books:
Cultivating Our Rootlsy Nora Stewart. 2009. Published by Nora Stewart. Arcola.
Relatives With Rootsy Leah Marie Dorion. 2011. Gabriel Dumont Institute. Saskatoon.

They Dance in the Sky Jean Gard Monroe and Ray A Williamsdr87. Houghton Mifflin
Company.Bostan.

FOOD CHAINS AND WEBS ¢ OUTCOMES AND INDICATORS

HC4.1 Classify plants and animals, including humans, according to their role(s) (e.g., producer,
consumer, herbivore, omnivore, carnivore, predator, prey, scavenger, and decomposer) in food
chains and food webs.

GOALS AND ACTIVITIES

Students will be encouragdd make connections between groups of living things and the roles
they play in an ecosystem (producers, consumers, and decomposers). Students could break up
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into groups and investigate a few examples of each type and their function and share their
results with the class.

DEFINITIONS

Primary producers are green plants that depend grhotosynthesigor their nourishment.

Primary consumers are the herbivores that eat plantsSecondary consumers are the carnivores
who feed on herbivores.

Top carnivores are large, fierce animals who occupy the highest level on the food chain or food
web. Nobody eats the top carnivores except the scavengersv(likeresand crows) and
decomposers (likbungiandbacterig that consume dead organisms and releytheir bodies

back into the abitic component of the ecosystem.

Complexity is a description of the variety of ecological processes or the number of ecological
niches (ways of making a living) within a biological community.

Examples:

The Producers ¢ grasses (needle and thread, june grass, sand grass), shrubs (saskatoon,
chokecherry, western snowberry), forbmilkweed, golden begrwinterfat), and trees (jack
pine, white spruce, trembling aspen).

The Primary Consumers ¢ prairie dogs, grasshoppers, pronghorn antelope, deer, bison.
The Secondary Consumers ¢ owls, hawks, rattlesnakes, coyotes, badgers, top carnivores.
The Top Carnivores ¢ bear, wolf, cougar.

The Scavengers ¢ coyotes, magpies, crows, and insects.

The Decomposers or Detrivores ¢ mushrooms, insects and micarganisms.

Website:
http://outdoornebraska.ne.gov/wildlife/programs/projectwild/pdf/PPT pdfs/Prairies%20&%20
Prairie%20F00d%20Webs%20PowerPoint.pdf

THE CONNECTION BETWEEN FOOD CHAINS AND FOOD WEBS ¢ OUTCOMES AND INDICATORS

HC4.1 Construct a visual representation of a specific food chain that exists within a habitat or
community.
Analyze food webs as representations of multiple food chains.

GOALS AND ACTIVITIES

Students should be encouraged to investigate food chains. Students could break up into groups
and choose a specific food chain, suclvasfrom the prairies or forest. Students could

develop simple posters to show their results. Redutts the different groups could also be
analyzed and discussed as parts of more complex food webs.

BACKGROUND

A basic food chain can be defined as the progression of species of plants and animals that leads
from the most basic food stuff (such as graseshe needs of higher levels of animals.

The first member of the food chain is usually a green plant and is called a producer. The next link
is the primary consumer (the creature that eats the primary producer), followed by the

secondary and tertiary conser, which consume from the lower levels. The decomposers are

at the end of the chain and help renew primary producti¢imod chains are complex when
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multiple chains are put together on a landscape and can be seen as an interwoven web. The
complexity ofthis web is evident in many ways, such as how animals need plants for food and
plants need animal® help spread their seed dor nutrients, such as through decomposing
manure or animafemains.

A good example of a food chain on the prairies involeaggetation, ground squirrels, raptors,

and other predators. Native grasses and vegetation are a favored food of ground squirrels
during the summer months. In a sandy native grassland, food may include juniper berries or
fruits from the prickly pear cags. During the winter, they eat cached or stashed food from
within their burrows. Ground squirrels are tfeevoured prey of a number of predators

including hawks, eagles, falcons, coyotes, badgers, bobcats and snakes. With this variety of
predators, the ground squirrels can be pursued underground in their burrows by snakes, from
the air by hawks and eagles and on tireund by bobcats, badgers and coyotes. Complexities
are added to the food chain when it is seen that the ground squirrel is consumed by a snake
which is prey for eagles and hawks. These interconnected links indicate thgbitimed squirrel
has an impa&nt part in the prairie food chain. It serves as the species that converts plant
matter into flesh which is consumed by a number of carnivorous species

The main factors controlling thground squirrepopulation is predator population and human
activity. In areas where predators have been eliminated by hunting or other factors the
population ofground squirrel€an explode

Website:
http://www.whitebirch.ca/sites/default/files/1%20high%20school%20%20
interdependence.pdf

http://steckvaughn.hmhco.com/HA/correlations/pdf/f/FOS4f prairie.pdf

TRADITION, TECHNOLGY AND HABITAT OBSERVATION ¢ OUTCOMES AND INDICATORS

HC4.1 Describe how both traditional methods and modern technologéeg., timelapse
photographyor radio collar tracking) enable humans to increase their knowledge of plants and
animals within habitats and communities.

GOALS AND ACTIVITIES

Students could bencouraged to discuss traditional methods (i.e., observatioemory and

oral traditions) and compare themith modern technologiessgtellite mapping and computers,
time-lapse photographydigital measuring devicgthat enable humans to increase their
knowledge of plants and animals within habitats adnmunities. Both methods have their
merits. While traditional methods are invaluable for describing and understanding longer term
changes, especially backwards in time when modern technologies did not existapisee
photography can show shorter amohger term changes with great accuracy.

As a possible activity, a digital camera, if available, could be used to take photos of a plant, such
as a tree, from the same point, on a daily or weekly babie same could be done with a native
plant gardenor existing native plant community?hotos could be reviewed with the class.

What specific changes, such as through the seasons, are observed?
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SPECIES REMOVAL ¢ OUTCOMES AND INDICATORS

HC4.1 Predict how the removal of a specific plant or animal population may affect a community
in the short and longterm.

GOALS AND ACTIVITIES

If students have worked on interdependencespicies, communities and habitat, they should
be ready to investigate and predict how the removal of a specific plant or animal population
may affect a community in the short and leteym. Students could break up into groups and
choose how the removal @ne plant or animal could affect the community, including the
possible effects on people.

EXAMPLE

The almost complete removal of the bison during settlement of the prairies had many effects on
the prairie vegetation communitgind aboriginal people Withthe disappearance of large herd
numbers the native people suffered starvation, animals that depended on the bison declined,
andthe grasslands changedthichaffectedspecies such as Indian breadroot (wild turnip).
Breadroot was an important food source for the First Nations of the grasslands. They used the
root system as a starch (like a potato), and often dried the roots in the sun so they could be
ground into flour Entire camps would move to harvest the Indian bread root. In the absence of
large scala@isturbances, processes and cycles sudhaaspling, grazing and periodic wild fires,

in addition to the introduction of large scale cultivation and exotic foreigd often invasive

plants, bread rooand many other prairie plants aret as common athey once vere.

STEWARDSHIP ¢ OUTCOMES AND INDICATORS

HC4.1 Show concern and respect for the safety of self, others, plants and animals when
maintaining a habitat.

GOALS AND ACTIVITIES

Students should be encouraged to define, discuss and understand stewardship, and how it
relates to safey of self, others, plants and animals when maintaining a habitat. Why is
stewardship so important? Discuss examples of stewardship, both good and not so good, and
their impacts on habitat. How are forests, parklands and grasslands being used? Hawnwe be
good stewards of these areas and could we improve? What are the impacts of human activity in
these areas? How can people become better stewards? Students might benefit from a review
of traditional world views. Students should come away with an wstdeding that as people,

we have come to alter landscapes in big ways that can affect natural environments and that we
need to take the role of being stewards seriously.

BACKGROUND

Stewardship can be defined as taking good care of something important for oneself and other
living things for now and the future. Stewardship includes forward looking and responsible
planning and follow through (actions) with respect to resources sueirawater, soil, plants,
animals, food and the ecosystems on which all life depends, so that the needs of people and
other living things are met in a sustainable way. Being sustainable means that needs should not

just be met just for today, but for futergenerations as well.
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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 primary producer in a food chain.

Name at least one plant and one animal that are interdependent.

What is a native plant community?

Why is it important to maintain a habitat?

INQUIRY
Explore, observe, listen, record, investigate, acknowledge sources, interpret, plan, and create.

Questions:

What can we learn about sustainability from First Nations?
Are native plants important today?

How can we help preserve native plants?

RESOURCES

Books:

Aikenhead, G. and H. Michell. 208ridging Cultures: Indigenous and Scienifays of
Knowing Nature Pearson Canada. Toronto.

Bang M. and P Chisholm Living Sunlight: How Plants Bring the Earth to. 12f809. Blue Sky
New York

Belcourt C. Medicines To Help Us2008. First People PublishingGabriel Dumont Institute.
Saskatoon

Crow, T.M. Native Plants, Native Healin@001. Native Voice Tennessee
Dorion, L.M.. Relatives With Root2011. Gabriel Dumont Institute Saskatoon
Fleming D. Where Once There Was a Waotl996 Henry Holt New York
Geisel, T.S.The Lorax1971. Random HouseNew York.

Grant, T. and G. Littlejohn. 201Greening School Grounds: Creating Habitats for Learning.
New Society Publishergzabriola Island.

Grant, T. and G. Littlejohn. 2010eaching Green: The Elementary Years. Handsarning in
Grades K5. New Society Publishergsabriola Island.

Jeffers S. Brother Eagle, Sister Sky: A Message from Chief SeH®2. Scholastic.Toronto.
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McKennaSiddals M. and A. Wolff.Compost Stew: An A to Z Recipe for the E&®10. Tricycle
Press.New York
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Websites:

Center for Ecoliteracy
http://www.ecoliteracy.org/essays/systemthinking

Native Plant Society of Saskatchewa@n the Prairie (Online games, curriculum goodies and
more!)
http://www.npss.sk.ca/games/

Native Plant Society of Saskatchewalatershed Games
http://www.npss.sk.ca/watershed/
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