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Plant Power/Seed Secrets – Classroom Teacher’s Guide

Concepts:

A plant needs soil, water, air, sunlight, space and protection in order to grow and reproduce itself.  The root, stem, leaf, flower, fruit and seed are each adapted to meet those needs.  The main function of a plant is to grow and reproduce.  Plants are structurally adapted to meet their basic needs.

The roots of a plant – 

· anchor it in the soil

· absorb water and nutrients from the soil and send them to other parts of the plant

· need air for healthy growth

· prevent soil erosion by wind and water by helping to hold the soil in place

· are covered with tiny root hairs that are slippery so they can slide through the soil

· loosen the soil to aerate it so that rain water can be more easily absorbed

· are geotrophic and negative phototrophic (concept for older students)

The stem of a plant –

· supports the plant

· transfers water and dissolved nutrients from the soil to the leaves and other plant parts

· transports food from the leaves to the roots and other plant parts

· stores food

· contains tubes (xylem and phloem) for  transporting water, food and nutrients

The leaf of a plant –

· contains chlorophyll, the green pigment produced by the plant, that absorbs energy from the sun an converts carbon dioxide and water into glucose which is food for the plant (photosynthesis)

· takes in carbon dioxide and gives off oxygen

· puts water into the air through transpiration

· has stomata or pore on the underside of the leaf where transpiration occurs

· may have a waxy or fuzzy surface to slow down transpiration

· comes in all shapes and sizes to most efficiently use the energy of the sunshine and covert it to food energy

· is adapted to a particular microclimate

The flower of a plant –

· is the seed making machine for the green plant

· advertises with color, scent, pattern and nectar for insects to pollinate it

· contains pollen on the stamens

· collects pollen from the pollinator on the pistil

The fruit of the plant –

· provides the protective package for the seed

· helps distribute the seed in a natural community

· can contain one or multiple seeds

· is the ovary at the base of the flower (older student concept)

The seed of a plant

· is contained in or on a fruit package (ovary at the base of a flower)

· contains a new plant embryo and stored food

· is covered with a protective seed coat

· the seed coat determines when the proper temperature, moisture, oxygen and light are present for germination

· needs soil, water, air and sunshine to grow

· is either monocot or dicot (older student concept)

· possesses a unique structure or shape to help disperse it

Outline: The students will…

· List human and plant requirements for growth.

· Demonstrate through an experiment that all living organisms adapt to their environment and meet their basic needs for survival through the development of specific parts and structures.

· Examine and dissect the six parts of the plant (root, stem, leaf, flower, fruit and seed).

· Discuss the function of each part of the plant and how it contributes to the plant meeting its basic needs.

· Discuss methods of seed dispersal.
Wisconsin Model Academic Standards for Science Covered in this Program:

Life and Environmental Science

· F.4.1.  Describe how each organism meets its basic needs for water, nutrients, protection and energy in order to survive.

· F.4.3.  Illustrate the different ways that organisms grow through life stages and survive to produce new members of their type.

· F.8.2.  Show how organisms have adapted structures to match their functions, providing means of encouraging individual and group survival within specific environments.

· F.8.5.  Show how different structures both reproduce and pass on characteristics of their group.

· F.8.7.  Understand that an organism’s behavior evolves through adaptation to its environment.

Vocabulary:

· Adaptation – change in structure or form to fit conditions in a particular environment

· Root – the par t of a plant that grows in the soil, holds the plant in place, absorbs water and minerals from the soil, and often stores food materials.

· Root Hairs – a hair like outgrowth from the root of a plant, which absorbs water and minerals from the soil.

· Minerals – the inorganic materials the plant absorbs from the soil that enhance plant growth.

· Stem – the part of a tree, shrub, or plant that supports the plant and carries food and water throughout the plant.

· Xylem – the tubes in the stem that convey the water and dissolved minerals absorbed by the roots.

· Phloem – the tubes in the stem that convey food materials downward to the stems and roots.

· Leaf – the part of the plant that manufactures food for the plant through the process of photosynthesis.

· Photosynthesis – the process by which plant cells make glucose from carbon dioxide, water and the energy of the sun which is absorbed by chlorophyll and releases oxygen as a by-product.

· Stomata – the openings or pores in a plant, which let water and gases in and out.

· Transpiration – the process of giving off moisture in the form of vapor through the surface of the leaves of plants.

· Chlorophyll – the green substance in plants that capture the energy of the sun in the leaves.

· Flower – the part of the plant that attracts pollinators in order to produce seeds.

· Pollination – the act of carrying pollen from the stamen to the pistil of flowers for fertilization, as by insects or by the wind.

· Petals – one of the parts of a flower that are usually patterned or colored to attract pollinators.

· Sepal – the outside cover of the flower, often protecting the unopened flower bud.

· Pistil – the part of the flower that receives the pollen.

· Stamen – the part of the flower that contains the pollen.

· Fruit – the part of the plant in which the seeds are protected and grow; the ovary.

· Ovary – the part of a flowering plant enclosing the young seeds, the fruit.

· Seed – the part of a plant from which a new plant grows.

· Seed Coat – the outer covering of a seed.

· Embryo – an undeveloped plant within a seed.

· Seed Leaf – the first leaf in the seed of a plant.

· Monocot – a plant with only one seed leaf in the embryo.

· Dicot – a plant that has two seed leaves in the embryo.

· Germination – when a plant starts to grow or develop.

· Seed Dispersal – the act of scattering or dispersing the seeds from a parent plant by a variety of methods.

Pre and Post Classroom Activities for Plant Power/Seed Secrets:

· Collect seeds from foods eaten at home – bring them to school or plant at home and watch them grow.

Choose from the following containers to sprout the seeds:

Meat dish from the grocery store

Salad containers from fast food restaurants

Egg cartons

Styrofoam cups

Pre-soaked seeds will germinate faster.  To pre-soak, cover the seeds with warm water and soak overnight.  Seeds may be planted directly in a good soil mix, but class will miss the opportunity to see a sprouting seed.

· Light and air test:

Germinate a bean in a jar.

To prove that plants need air, germinate another bean, this time adding iron to the jar and putting on an airtight lid.  The bean will germinate, but the shoot will wilt because it lacks oxygen and carbon dioxide.  No air gets into the jar and the iron filings rust and remove oxygen from air already in the jar.

To show that plants need light, germinate another bean in the dark.  It will germinate normally, but the shoot lacks green chlorophyll and soon stops growing.

· Collect seeds during a hike near school or home.  Dry the seeds and bring them to school.

Make a collage using a paper plate for the background.

· Using an old sock, drag it on the ground while on a hike.  When you get back in the classroom, plant the sock and see what grows.

· Grow your own sprouts.

Use mung beans or seeds overnight.  Rinse and drain.  Put in a jar and cover the jar with nylon netting or cheesecloth and secure with a rubber band.  Cover beans with water and put in a dark place.  Rinse the sprouts two times a day.  Be sure and drain them well.  If you don’t rinse them they will become sour and stagnant.  Your crop may be ready by the second or third day.

· On an outdoor walk try to count seeds on different sources.  Why are so many seeds produced?  Do they all grow?

· Gather as many different seeds as possible.  Put an example of each seed on a card.  Write information about the seed.  Put all other seeds in one container.  Have children sort seeds and match with seeds on cards.

· Take the top off a plastic food carton and put several wet paper towels on it.  Lay four seedlings on this surface, each with its roots pointing in the same direction.  Cover them with plastic wrap and seal it so the water doesn’t leak out.  Now stand it on edge.  Turn it every two days – see what will happen to the roots of the seedlings.

· Make a word search from parts of the plants.

· Shopping bag botany – Have the students bring foods from the grocery store and see if they can identify which part of the plant is food.

· Make a dictionary to introduce the terms dealing with plants.  Have the children illustrate it.

· List all the ways we use plants.  Divide the class into small groups to do this and compare lists.

· Cut vegetable pictures from old seed catalogs and make a booklet with one page for each plant part represented by a vegetable.

· Do some “garbage gardening”.  Start a plant from something that would ordinarily be thrown away, such as the top of a carrot, an avocado seed, the tops of radishes, beets, parsnips, turnips or sweet potatoes.
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