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Grade 7 Science 
PLANTS FOR FOOD AND FIBRE

Study Guide

Plants for Food and Fibre Curriculum Overview
A. Investigate plant uses and identify links among needs, technologies, products and impacts

1. illustrate and explain the essential role of plants within the environment

2. describe human uses of plants as sources of food and raw materials, and give examples of

            other uses
3. investigate the extent of natural and managed living resources in agricultural, horticultural,

            forest and grassland environments; and identify examples of local and global change

B. Investigate life processes and structures of plants, and interpret related characteristics and

    needs of plants in a local environment

1. describe the general structure and functions of seed plants 
2. investigate and interpret variations in plant structure, and relate these to different ways that plants are adapted to their environment
3. investigate and interpret variations in needs of different plants and their tolerance for different growing conditions
4. describe the processes of diffusion, osmosis, conduction of fluids, transpiration, photosynthesis and gas exchange in plants 
5. describe life cycles of seed plants, and identify example methods used to ensure their
      germination, growth and reproduction 
C. Analyze plant environments, and identify impacts of specific factors and controls

1. describe methods used to increase yields, through modifying the environment and by

            creating artificial environment
2. investigate and describe characteristics of different soils and their major component

3. identify practices that may enhance or degrade soils in particular applications
4. describe and interpret the consequences of using herbicides, pesticides and biological

            controls in agriculture and forestry
D. identify and interpret relationships among human needs, technologies, environments, and the

      culture and use of living things as sources of food and fibre

1. investigate and describe the development of plant varieties through selective breeding, and

      identify related needs and problems
2. investigate and identify intended and unintended consequences of environmental
      management practices
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1.  Illustrate and explain the essential role of plants within the environment.
    (Textbook page 127-129)
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    2.  Describe human uses of plants as sources of food and raw materials, and give

        examples of other uses.  (Textbook page 130-132)
Plants for food
· Beverages, like tea, coffee, cocoa (chocolate) and many soft drinks 
· Fruits are the reproductive structures of plants and evolved because they facilitate the dispersal of seeds. Apples, oranges, pears and tomatoes all fall into this category. 
· Farm animals graze, browse or are fed on plants. The plant material is then digested and assimilated by the animals and converted into proteins, carbohydrates and fats, which we eat as meat, milk, cheese and eggs. 
· Mushrooms are the fruiting bodies of fungi.  Very nutritious and good source of protein.
· Cane sugar, maple syrup and beet sugar as well as many of the sugar substitutes used by dieters are extracted from plants. Potatoes are one of our major sources of starch. 
· The other major source of starch is cereals like rice, maize and wheat, from which we make maize meal, bread, cakes and biscuits.
· Perhaps it is when eating vegetables, that it is easiest to see our dependence on plants. Vegetables, such as peas, beans, cauliflower, lettuce, cabbage, pumpkin, cucumber, butternut are essential to a balanced diet, not only because of their food content, but because they also provide roughage in our diet.
Plants for fibre
· Baskets: A common feature of most baskets, both ancient and modern, is that they are made from plant material that requires very little processing before being used. Grasses, reeds and palms need only to be dried before being woven into baskets or matting.
· Cotton: Cotton fibres have been used for textiles for thousands of years. Cotton is an extremely versatile fibre used in a range of materials, from sheer muslin to coarse canvas. It is extremely strong and its strength increases when it is wet. Cotton is particularly suitable for clothing in warm climates - the fibres are extremely absorbent, taking up a large volume of water in proportion to their weight, keeping the body dry. 
· Rubber:  Used for wheels of cars, buses and airplanes, chewing gum and the pectins that stiffen jams and marmalades are just a few examples of uses we make of latex, a special rubbery liquid produced by some plants. Gums and resins provide glues (like gum arabic) polishes, inks, turpentine and varnishes.

· Rope: Over the centuries ropes have served many varied uses with different plant fibres being used for different rope functions. Rope is made from hemp, palm or cotton.
· Wood:  is a very important material. It is used in the construction industry to make roof trusses and in older houses to make floors, door and window frames and doors. Most furniture is constructed from wood - think about your tables, chairs, bookshelves, cabinets and cupboards. Many tools have wooden components ... ladders, handles of hammers, picks and shovels. Wood is also an extremely important source of fuel (even when it is disguised as charcoal) - many people depend on it to warm their houses and cook their food. Wood is also used to make works of art, such as carving and other ornaments.  Paper is one of the most important products derived from wood pulp.
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Plants for other needs

· Oils: Olive oil, sunflower oil and margarine are plant derived oils and fats that improve the palatability of many of the foods we eat. In addition, palm oil and coconut oil are used in the manufacture of soap.
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Perfumes and flavours: Much of the perfume industry depends on products derived from plants.  Rose oil, jasmine, orange blossom, geranium, lemon grass, frankincense and myrrh are but a few. Many familiar flavours are products from plants - examples include cloves, mint, vanilla, cinnamon, nutmeg, ginger, pepper, mustard, sage and dill.
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Medicine: Many so-called "western" medicines are derived from plants and, many of those that are not, are chemicals synthesized to mimic active principles originally purified from plants and used medicinally. Some everyday-medicines that come from plants include camphor oils, cortisone, bitter aloe, herbal tea, antibiotics (like penicillin which comes from a fungus), quinine, aspirin (from willow bark), opium and codeine (poppies) and castor oil. Three-quarters of the plant derived prescription drugs in common use today were discovered by following folkloric 'leads'. Traditional First Nations medicine relying on plants is becoming more popular.
 3.  Investigate the extent of natural and managed living resources in agricultural,

     horticultural, forest and grassland environments, and identify examples of change.
     (Textbook page 133-136)
Forests
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Public forest lands in Alberta are managed on a sustainable basis. This means, for example, that the amount of timber harvested annually cannot exceed the rate of annual growth less losses due to natural causes like forest fires, insects and to human activities such as oil- and gas-related operations.  Forest management in Alberta is conducted within the context of integrated resource planning. In addition, Alberta has a secure tenure system and has implemented strong harvesting, environmental and reforestation legislation. The protection of fisheries, wildlife and the quality of the environment is a priority in all forest management decisions.  Sustained yield management means forests will be maintained in about the same proportion as they now exist in perpetuity.  In this Alberta map, the dark area (50%) is reserved for managed forest production while the white areas are reserved for National Parks (7%), agriculture (31%) and population centers (2%).
Scientists, farmers and foresters are working together, developing practices that will reduce the negative effects that sometimes occur when we harvest plants for food and fibre. Sustainability (an ecological balance) is essential if we are to keep our natural resources healthy in the long term.

Grasslands
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Grasslands comprise 14% of Alberta.  Located in southeastern Alberta, grasslands are the most threatened of Alberta's six natural regions.  The same long, hot summers that make this region too arid to produce forest give it a growing season ideally suited for field crops.  Most years, there is enough spring melt water and summer rain to meet the needs of wheat, barley and other grain crops. Alfalfa, corn and a host of other more specialized crops also grow where the rivers have been tapped for irrigation farming.  As a result, more than 80% of Alberta's native grasslands have been plowed under and turned into cropland during the past century.  Largely because of this habitat loss, more than half the species on Canada's endangered species list are prairie species. These include the burrowing owl, swift fox, ferruginous hawk, and the peregrine falcon.  While remnants of native grasslands are mostly found in areas not suitable for farming, habitat restoration and the reintroduction of species like the swift fox lend to the idea that future generations will be able to visit these areas and see them as did Alberta's first inhabitants.
Agriculture
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As population increased in the early 1900’s demand for agricultural land increased sharply, driving out animals such as the bison and draining many natural wetlands.  This effectively decreased the biodiversity of our province.  Agriculture currently accounts for about 31% of Alberta’s land use, the majority of it in southern Alberta and this is the major threat to grasslands.  However, as the population expands, there is greater demand for land for recreational purposes and for housing in urban centers. This gives rise to the issue of whether the present pattern of land use is appropriate. 
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1.  Describe the general structure and functions of seed plants.

      (Textbook page 99-101)
A plant has two organ systems: 1) the shoot system, and 2) the root system. The shoot system is above ground and includes the organs such as leaves, buds, stems, flowers (if the plant has any), and fruits (if the plant has any). The root system includes those parts of the plant below ground, such as the roots, tubers, and rhizomes.
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2.  Investigate and interpret variations in plant structure, and relate these to

    different ways that plants are adapted to their environment.
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    (Textbook page 116-120)
Root Adaptations
There are two basic types of root systems in plants, tap root systems and fibrous root systems.

· Tap root systems have one primary root that is dominant with smaller branch roots arising from it. The primary root arises from the embryonic root or radical. Tap roots can penetrate the soil for only a few centimeters to many meters. Some desert trees, such as mesquite, obtain their water from the groundwater table and have tap roots that have been shown to be over 50 meters deep.
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In some plants, the tap root system enlarges and stores large amounts of sugars and carbohydrates. This fleshy tap root, which is very near the surface,  aids in plant survival under adverse environmental conditions such as drought,  or when biennial (plants that complete their life cycle over two growing seasons) or perennial herbaceous plant enter dormancy. Examples of this pattern include the carrots and radishes that we enjoying eating in salads. The illustration below show how fleshy tap roots function in the life cycle of a biennial such as radish.
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· Fibrous root systems have many roots with extensive branching resulting in a dense mass of interwoven roots. A fibrous root system occurs when the primary root is short-lived or losses dominance.   Fibrous roots systems are usually concentrated near the surface of the soil and are efficient in taking up water. One reason grasslands are common in semi-arid environments is that the fibrous root systems of grasses offer a competitive advantage.
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· Root hairs absorb water and nutrients from the surrounding soil and move them into the plant.

Leaf Adaptations
In order to survive in a harsh environment, leaves can adapt in the following ways:

· Hairs develop on the leaf surface to trap humidity in dry climates, creating a large  boundary layer to lessen water loss 
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Leaves have “gutters” that carry water away or holes (cathedral window) that allow excess water to “leak” through in very wet, tropical climates
· Plant prickles are modified clusters of epidermal hairs to protect it
· Waxy leaf surfaces form to prevent water loss  (conifers)
· Small, shiny leaves to deflect the sun's rays 

· Thicker leaves to store water (e.g. succulents) 

· Change to spines instead of laminar (blade) leaves (e.g. cactus) to

      prevent water loss and for protection from predators                          Waxy needle leaf
· Change shape to deflect wind or reduce wind resistance 
· Large leaves on forest floor to absorb more light and small leaves higher up
· Leaves to trap insects (e.g. pitcher plant) 

· Change to bulb parts to store food (e.g. onion) 

· Produce aromatic oils to deter herbivores (e.g. eucalypts) 
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Change Color to attract insects, birds.(e.g. [image: image46.jpg]


Poinsettia) 
[image: image47.png]


[image: image48.jpg]



     Thick succulent                  cathedral window            Spiny cactus                         Prickly

              Leaf                                    leaf                              leaf                                 leaf  
Flower Adaptations:
Almost all flower adaptation is related to attracting pollinators.

Visual:  Butterflies and birds are attracted to red and yellow colors, and these contrasting colors in the same flower are readily seen by a number of pollinators. Bees cannot see red but they can see ultraviolet (which humans and most other animals can’t) so that is what they look for. For animals such as moths and bats that fly at night a white or very pale color is certainly more observable.
Smell: Some pollinators have limited vision but the critical ability to find a flower by its fragrance. Plants can produce volatile chemicals that diffuse through the environment. A pollinator that can recognize an odor and fly up the concentration gradient of this fragrance, can easily find the next flower of a particular species. Some plants have specialized by producing odors which suggest they are something that in fact they are not... flies are attracted to the aroma of rotting meat or fecal matter - thus some flowers have evolved these odor mimics. Other produce compounds that are similar to the pheromones that insects use to attract each other. Many incredible examples exist without us having a clue of this floral forgery.

Shape: The flower has to be designed to accommodate the pollinator and prevent pollen and nectar robbers from stealing the rewards. The shape can also make a flower more attractive.  Flowers pollinated by hovering pollinators generally hang down and have long styles and filaments.  Flowers pollinated by hungry beetles need to provide lots of structural food (and yet protect the ovules!). A beetle-pollinated flower needs to have easy entrance as beetles are clumsy in flight.  Non-hovering insects and birds need perches or landing platforms as part of the flower. The sizes and shapes of the flower parts and their alignments are critical to assure pollination when the pollinator does visit. A long nectar spur protects the reward from robbers and yet allows reward for the actual pollinator. Moreover, the body alignment while the proboscis is in the nectar spur is critical to the pollination event.

Rewards: Getting the pollinator to land isn't enough to insure pollination. The vector is usually' "intelligent enough" to avoid the energy waste of behaviors that do not result in some kind of reward. Thus plants have devised suitable gifts that help recruit pollinators and help them keep faithful to the specific species. Nectar (plant sugars) and pollen (carbohydrates) are for species dependent on a high energy diet, such as bees, butterflies and hummingbirds, the amounts produced must be copious to sustain their life styles.  A number of orchids and other advanced angiosperms produce chemicals or heat sources which attract insects. Some of the compounds are narcotics, and insects are lured and drugged till pollination is complete. Skunk cabbage, which blooms early in the season offers heat as an attractant. 
3.  Investigate and interpret variations in needs of different plants and their
    tolerance for different growing conditions. (Textbook page 121-124)
All plants need these six things to grow: room to grow, the right temperature, light, water, air, and nutrients.
Space: All plants like to have room to grow. The above ground portions of the plant need space so leaves can expand and carry out the job of making food. Roots also need room to grow. Plants growing in small spaces will have their roots crowded, and that results in smaller amounts of growth. 

Temperature: Most plants like temperatures that most humans like. Some may like warmer temperatures while others may prefer cooler temperatures for best growth.  It is always good to know where plants come from so you can make them feel at home. 

Light: Plants grown indoors like bright light. Windows facing the south or west have the best light. A plant will tell you when it isn't getting enough light. Its stems will be thin and it will lean toward the light. Plants like 8-24 hours of light/day. 

Water: is important in the plant's ability to make and move nutrients. Without water or with too much water, a plant dies. Not enough water does not allow it to move nutrients and it also makes it difficult for the plant to support itself since water in the cells makes them more firm.  Too much water will drown the plant because the roots will not be able to get any oxygen.
Nutrients for energy: Most of the nutrients that a plant needs are dissolved in water with availability determined by pH and then taken up by the plant through its roots. Fertilizers will help to keep the soil supplied with nutrients a plant needs (although too much can actually harm a plant). Plants also create their own food through photosynthesis. Cellular respiration is required to turn the nutrients and food into the energy that plants need to grow.
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Time:  Alberta plants have a short growing season so they need to be able to complete their life cycle in a much shorter time than tropical plants.

4.  Describe the processes of diffusion, osmosis, conduction of fluids,

     transpiration, photosynthesis and gas exchange in plants.

       (Textbook page 102-107)
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Diffusion: the net movement of dissolved molecules or other particles from a region where they are more concentrated to a region where they are less concentrated.  Plant roots take up nutrients and gases such as oxygen and carbon dioxide from the soil, where concentrations are higher,  using diffusion.
[image: image51.jpg]



Osmosis:  the diffusion of water across a selectively (differentially) permeable membrane (a membrane that permits the free passage of water but prevents or retards the passage of other materials.  Roots take in water through osmosis.
Movement of Materials: Vascular tissues conduct materials throughout the plant. Consist of two kinds of conducting tissue that differ in structure and function – xylem and phloem.  These tubes are very thin to aid in capillary action which moves fluids through the plant much like sucking on a straw.
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The xylem conducts water and nutrients from the roots to the rest of the plant. Transpiration provides the “sucking” so capillary action can occur and move materials upward.
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The phloem conducts food (sugars) from the leaves where they are produced to the rest of the plant.
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Transpiration:  is the process by which water vapor escapes from living plants and enters the atmosphere. This is an important part of the water cycle.  It includes water which has transpired through leaf stomata, as well as intercepted water which has re-evaporated. When the soil is covered by a growing crop, transpiration greatly exceeds evaporation.  A single tree can transpire thousands of litres of water every.  Transpiration will continue even when the soil dries out and plants will wilt when transpiration exceeds osmosis in the roots.  
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Photosynthesis: is the process in which carbon dioxide (CO2) and water (H2O) are used to produce food. This all happens in the leaf.  Water enters the leaf, CO2 comes in through the stoma and light is trapped by chlorophyll which is contained in chloroplasts in plant cells.  The net result is light energy is converted into chemical energy in the form of carbohydrates (sugar and starch).  
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Cellular respiration is the process where plants take in nutrients (food) and water, and produce carbon dioxide (waste) and energy for the plant especially at night.  
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Gases are constantly being exchanged in plants.  This allows them to survive and to produce food for consumers. This diagram summarizes photosynthesis, transpiration, food storage, and root osmosis and diffusion.  In other words, plants don’t just sit there looking nice.  They provide the essentials for all living things on the planet.
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5.  Describe life cycles of seed plants, and identify example methods used to

     ensure their germination, growth and reproduction.
     (Textbook page 109-115)
Asexual Reproduction or Vegetative reproduction 

Most plants are capable of vegetative reproduction.  This includes  cuttings (cutting a piece of the plant off and a new plant grows from it – trees, African Violets), runners (kind of like a root that extents on top of the ground and a new plant grows from it – strawberries, spider plants), tubers and bulbs (underground part of the plant that can reproduce the following year – potatoes and daffodils), suckers (grow from roots of trees and if they become physically separated, they will produce a new tree – aspen). Asexual reproduction produces an exact duplicate of the parent plant since there is no new genetic material.
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Sexual Reproduction:  Life Cycle of a Flowering Plant

	A dormant seed is asleep. It is waiting for a few items to start growing.  It needs: Oxygen, Water, Warmth
                                             
	[image: image66.jpg]




	When all the seed's needs are met it will germinate. 
First, it will grow roots downward. Then it will push the stem up out of the dirt. This is called a seedling.
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	The plant will grow and grow. It will continue to get bigger. Then it will grow flowers.
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	The flowers will need to be pollinated. Wind, bees, butterflies, moths, bats, and birds can get the job done.
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	After pollination, sperm from the pollen will fertilize the eggs.
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	Seeds will form in the ovary. Fruit is another name for a ripened ovary.
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	When the seeds are full grown, they will be dispersed by wind, water, animals, humans, etc.
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Seed Germination
Necessary Factors for Germination: 

There are several factors affecting seed germination.   First and foremost, the seed must be viable meaning it must be capable of germination.  Proper storage of seed also factors in on seed germination.  Seed must be placed in proper environmental conditions - optimal moisture, proper temperature, and ample oxygen must all be considered.  Light also may or may not be needed for seed germination.  
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As a seed germinates, the growing embryo will use the food stored within the seed.  This is necessary because it does not yet have roots with which to take up nutrients.
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Eventually, the embryo will begin to develop a primary root and will then emerge from the soil.  You now have a seedling.  As soon as primary leaves develop, the plant is ready to make its own food through photosynthesis and will not longer need to depend on the original seed.  Roots continue to enlarge which supplies water and nutrients to the growing plant.
Flowers: 

All flowers are responsible for one important function: reproduction.
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The Flower:
The flower is the reproductive unit of some plants (angiosperms). Parts of the flower include petals, sepals, one or more carpels (the female reproductive organs), and stamens (the male reproductive organs). 
The Female Reproductive Organs:
The pistil is the collective term for the carpel(s). Each carpel includes an ovary (where the ovules are produced; ovules are the female reproductive cells, the eggs), a style (a tube on top of the ovary), and a stigma (which receives the pollen during fertilization). 
The Male Reproductive Organs:
Stamens are the male reproductive parts of flowers. A stamen consists of an anther (which produces pollen) and a filament. The pollen consists of the male reproductive cells; they fertilize ovules. 

	Flower part
	Part function

	Petal
	Petals are used to attract insects into the flower, they may have guidelines on them and be scented. 

	Stigma 
	Is covered in a sticky substance that the pollen grains will adhere to. 

	Style 
	The style raises the stigma away from the Ovary to decrease the likelihood of pollen contamination. It varies in length.

	Ovary 
	This protects the ovule and once fertilization has taken place it will become the fruit. 

	Ovule 
	The Ovule is like the egg in animals and once fertilization has taken place will become the seed. 

	Receptacle 
	This is the flower's attachment to the stalk and in some cases becomes part of the fruit after fertilization e.g. strawberry. 

	Flower stalk 
	Gives support to the flower and elevates the flower for the insects.

	Nectary 
	This is where a sugary solution called nectar is held to attract insects. 

	Sepal 
	Sepals protect the flower whilst the flower is developing from a bud. 

	Filament 
	This is the stalk of the Anther.

	Anther 
	The Anthers contain pollen sacs. The sacs release pollen on to the outside of the anthers that brush against insects on entering the flowers. The pollen once deposited on the insect is transferred to the stigma of another flower or the same flower. The ovule is then able to be fertilized. 


	Pollination

	Pollen must fertilize an ovule to produce a viable seed. This process is called pollination, and is often aided by animals like bees, which fly from flower to flower collecting sweet nectar. As they visit flowers, they spread pollen around, depositing it on some stigmas. After a male's pollen grains have landed on the stigma during fertilization, pollen tubes develop within the style, burrowing down to the ovary, where the sperm fertilizes an ovum (an egg cell), in the ovule. After fertilization, the ovule develops into a seed in the ovary. 
Most flowering plants (ninety percent) depend on animals to make the vital pollen-grain delivery. The remaining flowering plants rely on wind and some-times splashing raindrops to ferry pollen, but this is a less precise method. Pollinating animals do the job for a reward: food, usually in the form of nectar.


Fruit and Cones


Fruit:  is that part of a plant which is in charge of protecting the seeds and guarantee their dispersal. The fruit results when the ovary walls thicken to protect the seeds inside. Fruits are usually sweet to encourage animals to eat them and then spread the seeds. However, some fruits are wrongly considered to be vegetables, such as tomatoes, cucumbers, peapods and peppers 
Cone: is the part of the tree that has a series of woody scales, and come in various shapes and sizes. Both male and female cones are produced by cone-bearing trees (conifers). Female cones contain ovules (like animal eggs). Pollen grains (plant counterpart to sperm) develop on a smaller male cone. Wind carries the pollen grains to the female cones. Although most of the pollen grains never reach the female cones, those that do get caught in the sticky fluid near the ovule. A pollen tube grows to the ovule and it is able to fertilize the egg. The process of pollination is complete. Female cones of pine trees mature, open, and release their seeds during the fall or winter months. This whole process takes at least two years. The seeds can then be dispersed by various methods and when they get covered they can eventually sprout and become new conifer trees. 


1.  Describe methods used to increase yields, through modifying the

    Environment and by creating artificial environment. (Textbook page 151-155)
Greenhouse:  a building with glass walls and roof for the cultivation and exhibition of plants under controlled conditions.  Those conditions are environment, climate and soil type.  These are especially important in our Alberta environment since we have a very short growing season and could not have the variety of plants that we do without having a place to give them a warm start.

Bedding Plants:  These are annuals or perennials that are grown in small containers and then sold to customers who do not need to start plants from seed. The production of bedding plants is a significant portion of greenhouse production in Alberta.  Greenhouse operations produce vegetable, ornamental and herb bedding plants to be marketed directly to consumers, retailers, wholesalers and garden centres.  Consumer demand for bedding plants is largely due to the growth of gardening as a popular outdoor leisure activity. 


Hydroponics: This is the growing of plants, especially vegetables, in water containing essential mineral nutrients rather than in soil. Again, this solves the problem of our short growing season and cold temperatures. Artificial lights, heaters, pumps to move water and nutrients, and fans to help plants pollinate all must be part of a hydroponics operation. This makes it an expensive way to grow food.
Irrigation: This starts in May and continues until October. Irrigation water is diverted from the river into a system of canals and reservoirs. These provide important wetland habitat for waterfowl and fish. Improved irrigation techniques have greatly reduced the water required to grow crops, allowing more crop production while using the same amount of water. Too much watering through irrigation will cause salts to come up from deep underground and contaminate soils. Even worse, it will drown plants since there won’t be any room for oxygen in the soil, which plants take up through their roots.

Fertilizer Use : loss of organic matter is a very serious problem and can lead to soil erosion. If the soil has lost this organic matter (which has been built up over many years) the plants may not grow very well, because of the lack of sufficient nutrients in the soil. Typical nutrients in fertilizers are: 

• The first number in a fertilizer formula is the amount of nitrogen in the fertilizer which is used by plants for producing leaf growth and photosynthesis. 

• The second number is the phosphorus amount of phosphorous which is used by plants to increase fruit development and to produce a strong root system. 

• The third number is the amount of potassium (potash) which is used by plants for flower color and size. It is also helps to strengthen the plant.
To remember the order of nutrients on fertilizer bags, notice that they are in alphabetical order. 

2.  Investigate and describe characteristics of different soils and their major

     component.  (Textbook page 139-142)
Soil Contains Minerals and Organic Matter 
Organic matter or humus(decaying or decayed living things) and sediments (broken down rock like clay or sand) are what makes up soil particles. If you shake soil up in a jar of water, you see all of the different components settle out and separate. Humus is the brown or black organic substance consisting of partially or wholly decayed vegetable or animal matter that provides nutrients for plants growing in soil. The spaces in the soil must also contain air and water. Soil gives plants a place to sink their roots and anchor themselves. Soil is also a community with billions of living organisms. Healthy soil is critical in natural ecosystems and sustains our need to grow plants for food and fibre.
Characteristics of Different Types of Soil 
	Sandy 
	Clay 
	Loam 

	Runs between your fingers 
	Feels slippery when wet 
	Feels crumbly 

	Clumpy when dry 
	Dry clay is very hard 
	Soft and lightweight when dry

	When moistened and squeezed, it will not stay together 
	When moistened and squeezed, it will stay together forming a tight ball 
	When moistened and squeezed, it will stay together forming a loose ball 

	Light brown 
	Color is determined by the minerals it contains 
	Dark brown or black 

	Mostly minerals 
	Mostly minerals, little humus 
	Balance between mineral particles and organic matter 

	Little food for plants 
	Little food for plants 
	Lots of nutrients for plants 

	Does not hold water but lets it run through 
	Holds so much water that oxygen is displaced
	Absorbs and holds water 
very well 

	Gritty, course grained
	Very fine grained, smooth
	Medium grained


Loam is considered to be the best soil for planting because the high humus content provides lots of nutrients.   However, some plants are adapted to different soils. Desert plants like cactus prefer well drained sandy soil. 
Healthy soil contains soil-dwellers and decomposers. The decomposers break down plant and animal tissue, forming humus, which helps roots grow by trapping water and air. 

The main types of decomposers are: 

• Bacteria 

• Fungi (including moulds and mushrooms) - make nutrients available to plants 

• Earthworms (eat soil, grind, digest and mix it - their tunnels provide air and the mucus helps stick soil particles together)                                                                       
3.  Identify practices that may enhance or degrade soils in particular applications
    (Textbook page 145-148)
Sustainable land management practices are fundamental to the continued quality of life. Farmers are being encouraged to adopt practices that maintain soil cover, increase soil organic matter, reduce surface runoff, and eliminate chemical contamination of soil and water. 
Crop Rotation: Crops are changed year by year in a planned sequence. Crop rotation is a common practice on sloping soils because of its potential for soil saving. Rotation also reduces fertilizer needs, because alfalfa and other legumes replace some of the nitrogen that corn and other grain crops remove. How it helps: pesticide costs may be reduced by naturally breaking the cycles of weeds, insects and diseases; grass and legumes in a rotation protect water quality by preventing excess nutrients or chemicals from entering water supplies; meadow or small grains cut soil erosion dramatically; crop rotations add diversity to an operation
Nutrient management: A farmer takes a soil test and decides exactly what nutrients the soil needs, and how much to apply. Nutrients are then applied at the proper time by the proper application method. Nutrient sources include animal manure, biosolids (Calgro), and commercial fertilizers. These steps reduce the potential for nutrients to go unused and wash or infiltrate into water supplies. How it helps: sound nutrient management reduces input costs and protects water quality, by preventing over-application of commercial fertilizers and animal manure; correct manure and biosolids application on all fields can improve soil organic matter 









Adding fertilizer to a field

Crop residue:  Leaving last year's crop residue on the surface before and during planting operations provides cover for the soil at a critical time of the year. The residue is left on the surface by reducing tillage operations and turning the soil less. Pieces of crop residue shield soil particles from rain and wind, reducing erosion, until plants can produce a protective canopy.  Crop residues are the prime source of organic matter replenishment (humus). These residues improve several soil properties, such as water infiltration, water storage and particle aggregation. Crop residues also contain nutrients, including nitrogen, phosphorus, potassium, sulphur and micronutrients. Stubble left standing over winter will trap snow and slow evaporation of soil moisture in spring, as well as prevent erosion. 
Contour plowing:  Contour plowing or contour farming is the farming practice of plowing across a slope following its contours. The rows thus formed have the effect of slowing water run-off during rainstorms so that the soil is not washed away and allows the water to percolate into the earth.  How it helps: contouring can reduce soil erosion by as much as 50% from up and down hill farming; by reducing sediment and runoff, and increasing water infiltration, contouring promotes better soil quality.
Clearcutting: this means the felling and removal of all trees from a given tract of forest. One forestry expert refers to the practice as "an ecological trauma that has no precedent in nature except for a major volcanic eruption." Clearcutting can destroy an area's ecological integrity in a number of ways, including: the destruction of buffer zones which reduce the severity of flooding by absorbing and holding water; the elimination of fish and wildlife species due to soil erosion and habitat loss; the removal of underground worms, fungi and bacteria that condition soil and protect plants growing in it from disease.  
4.  Describe and interpret the consequences of using herbicides, pesticides and

     biological controls in agriculture and forestry. (Textbook page 160-162)
Pesticides are poisons used to kill pests (plants or animals that are considered to be a nuisance or harmful). There are two main types: insecticides, used to kill insects; and herbicides, used to kill weeds, mold, and fungus. 
Herbicides: These are chemical plant killers. They are used to kill weeds that compete with crops for root space, nutrients, and water. Sometimes the unintentional effect of using herbicides is to kill the plants they were intended to save. Long-term use of herbicides (as well as pesticides and fertilizers) leads to pollution of soil and ground water.
Insecticides: An insecticide is a pesticide whose purpose is to kill or to prevent the multiplication of insects. Insecticides are very widely used in agriculture, as well as in people's dwellings and workplaces. The use of insecticides is one of the major  factors behind the increase in agricultural productivity in the 20th century. However, pestides have a definite “down” side.  This includes neurological damage to farmers using insecticides, and damage to aquatic ecosystems where insects that are critical to the food chain are  killed off.

Biological Control:  Biological control is, generally, man's use of a specially chosen living organism to control a particular pest. This chosen organism might be a predator, parasite, or disease which will attack the harmful insect. Unlike most insecticides, biological controls are often very specific for a particular pest. Other helpful insects, animals, or people can go completely unaffected or disturbed by their use. There is less harm to the environment and water quality.               Ladybugs eating aphids

Organic Farming: Organic farming is a production system which avoids or largely excludes the use of synthetically compounded fertilizers, pesticides, growth regulators, and livestock feed additives. To the maximum extent feasible, organic farming systems rely on crop rotation, crop residues, animal manures and mechanical cultivation to maintain soil productivity, to supply plant nutrients, and to control weeds, insects and other pests.

1.  Investigate and describe the development of plant varieties through selective

    breeding, and identify related needs and problems. (Textbook page 156-159)
The first-known genetic engineering technique, still used today, was the selective breeding of plants and animals, usually for increased food production. In selective breeding (or artificial selection), only those plants or animals with desirable characteristics are chosen for further breeding. Corn has been selectively bred for increased kernel size and number and for nutritional content for about 7,000 years. More recently, selective breeding of wheat and rice to produce higher yields has helped supply the world's ever-increasing need for food. Genetic engineering is also allowing growers to combine desirable qualities of different species into one plant. These “superplants” may have built in herbicide or insecticides, they may be extremely resistant to cold or drought, or they may be high yield in order to feed starving nations.   However, there are problems.  Crops such as corn, soy and canola have been genetically engineered to withstand otherwise lethal doses of chemical pesticides. Farmers, therefore, can douse their fields with herbicides or insecticides without having to worry about killing their crops. Instead of moving farmers away from their dependence on chemical pesticides, the crops actually encourage pesticide use – a threat to our drinking water, our food and to wildlife.  It has been shown that herbicide-resistance genes can spread to related plants in pollen carried by bees or the wind. In Canada, superweeds related to canola were resistant to three different herbicides and pretty much impossible to get rid of. 
Genetically modified corn peas
(just kidding ( ) 

2.  Investigate and identify intended and unintended consequences of 

     environmental management practices. (Textbook page 163-166)
Monoculture:  In agriculture, "monoculture" describes the practice of relying on a very small number of genetic differences in a food crop for commercial agricultural. Modern agriculture relies on standardization on a single crop so that the technology for tilling, planting, pest control, and harvesting, can be used over large geographical areas which makes it cheaper.  Examples of monocultures include lawns and most field crops, such as wheat or corn. However, there are problems.  Monoculture can lead to large scale crop failure as this single crop becomes susceptible to a disease. The Irish potato famine and the European wine collapse were both due to diseases that target potatoes and grapes, respectively.  The crops needed to be replaced by a new crop imported from another country that had used a different genetic variant that was not susceptible to the disease.  Monoculture also reduces biodiversity because there are not as many different habitats and food sources.  Susceptibility to insect infestation is another problem with monocultures. If there is only one kind of plant and it is not resistant to a particular insect, the entire population can be wiped out.  This is happening in British Columbia where their forests are being devoured by the mountain pine beetle. Entire mountain sides are turning brown as the trees die because of this one insect.  So far Alberta does not have a big problem because it is too cold, but if our warm winters continue we will probably be loosing a large percentage of our forest.  Luckily, they only really seem to like pine so the diversity in our forests will help them to survive.
Typical monoculture farm                                    Damage to a tree from the

                                                                                  mountain pine beetle.
Dandelion
(Taraxacum officinale)
a.k.a. Common Dandelion
The Dandelion is a common perennial herb of the sunflower family. It is solitary and can grow from 5-60 cm. in height. 
Many people consider Dandelions a weed although others find a variety of uses for them. 
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Topic A. Investigate plant uses and identify links among needs, technologies,


           products and impacts





Plants help clean the air by taking in CO2





Oxygen provided through photosynthesis





Plants provide food for consumers (fruit, vegetables, grains, sugar…)





Plants help build the soil.





Plants provide many different types of habitat and shelter.





Plants help recycle water through transpiration.





Plant roots help prevent erosion.





Topic B. Investigate life processes and structures of plants, and interpret


           related characteristics and needs of plants in a local environment.





Be familiar with the vacuole, cell wall, nucleus and chloroplasts in the plant cell.





Primary root





Primary leaves








Topic C. Analyze plant environments, and identify impacts of specific factors


          and controls.








Nitrogen








Potassium








Phosphorus





Topic D.  Identify and interpret relationships among human needs,


           technologies, environments, and the culture and use of living things


           as sources of food and fibre.








14

