Central Question: What is the plant life cycle?

Why is it important for students to learn the plant life cycle?

The basic, real-life science this unit hopes to accomplish is the students’ basic understanding of the plant life cycle to better serve society and its environmental needs.  Plants affect us in many ways and without their existence all organisms, as we know them, would perish.  To fully comprehend the complexities of plants, students must understand the basic concepts of reproduction and growth.  Once students comprehend how the plant life cycle operates, students will be able to see the correlation of this procedure to their own aging and growth process.   The uses for plants are endless.  Plants enable species to survive by providing food and oxygen to metabolic systems.   Geneticists and other health researchers break down plants to find their medical value.  Plant fibers are used in many businesses such as clothing manufacturing and the paper industry.  Plants are popular for aesthetic reasons such as gardens and landscaping.  These topics will be mentioned to emphasize the importance of plants and their many uses.  By learning the life cycle, students can understand how their actions can save or impede plant growth.  

In order to proceed with the unit, students will be instructed on the difference between seedless and seed plant growth.  The focus of the unit will be on seed plant reproduction and growth.  The seed plants develop reproductive structures called seeds.  The seed protects and nourishes the contained embryo.  While it does take more energy to produce seeds, they have many advantages over spores.  One important advantage of seeds is their ability to remain dormant for extended periods of time.  Due to the differences in encasing structures, seeds may be carried, transplanted or deposited in ideal places after digestion and waste extracts by passing animals.  In addition to sexual reproduction, plants reproduce asexually, but do to time constraints it will not be focused on in this unit.

In gymnosperms, seeds are developed on scales of the female cone.  The pine tree, a typical gymnosperm, houses both sexes of cones on its branches.  These cones contain male and female gametes, or specialized cells of sexual reproduction holding the haploid number of chromosomes.  In the pine tree life cycle, the female cone’s spirally arranged scales secrete a sticky resin and at the base of each scale are two ovules each containing an egg.  The male cone produces pollen grains with wing-like structures enabling them to be carried great distances.  The transferring pollen from the male to female part of a plant is called pollination.  After a pollen grain reaches a female cone, the grain sticks to the resin that has been secreted.  After the resin has dried, the grain grows a pollen tube, which extends to one of the two ovules at the base of the scale.  The pollen tube exerts a sperm cell, which fertilizes an egg in the ovule.  After fertilization, a zygote forms and grows into an embryo.  While the embryo is maturing, the pinecone will enlarge and the scales separate.  The seed is then released from the female cone and may land in an area proper for growth of a new pine tree.

In angiosperms, the flower is the most distinctive and easily identifiable part of a species.  Flowers are modified stems and leaves that enable reproduction.  The flower has male and female parts that produce male and female gametes respectively.  In addition to these parts, the flower attracts pollinators and protects the reproducing parts by its sterile sections.  Not all angiosperms have both male and female parts in its flowers.  Some angiosperms have male and female parts in separate flowers called imperfect flowers housed on the same plant.  Other angiosperms have separate plants for the sexes.  The basic structure of a flower is similar among species.  The female structure, the pistil is the egg-producing part of the flower.  The pistil is located in the center and contains three parts, the stigma, style and ovary.  The stamen is the male, or pollinating part of the flower.  Stamens usually contain two parts, the anther and filament.  The flowers’ sterile parts are the petals, the colorful appendages and the sepals at the base of the flower.  All the petals of the flowers are called the corolla.  All of the sepals are called the calyx.  

In the life cycle of an angiosperm, the spores are produced from the meiosis of the sporophyte.  The spores divide mitotically to form gametophytes.  The gametophytes form the eggs and sperm.  Sexual reproduction begins when microspores form by meiosis in anthers.  Each of the anther’s microspores become a pollen grain, either a two or three celled male gametophyte.  In the meantime, the megaspores are formed by meiosis in the ovules.  Each ovule contains four megaspores, one of these will become the egg.  The ovule of the flower also contains the female gametophyte.  After this life cycle stage has been completed, pollination needs to occur.  Pollen is transferred from an anther to a stigma usually by some outside force such as a bee or bird.  Once the pollen grain lands on a stigma, it sends out a pollen tube that grows through the style to the ovary.  Once the pollen tube reaches the ovary, it will enter the ovule housing the egg.  Fertilization occurs when the sperm nucleus fuses with the egg and forms a zygote.  A second sperm nucleus is also released at this time to form the endosperm or food-storing tissue.  This process involving two fertilizations is called double fertilization.  The zygote soon develops into an embryo, and the complete ovule becomes a seed.  A fruit, made up of the other parts of the ovary and outlining tissues, forms simultaneously.  After the mature seed is planted, another generation of the species develops.

Germination, or seed growth, occurs when conditions enable this to occur such as proper water availability and temperature.  During this process, the embryo obtains its energy from the endosperm or cotyledons.  The embryo will grow and split the seed coat to form a root and shoot.  Tropism or specific direction of plant growth towards a stimulus occurs.  The roots grow downward due to gravitropism, while the shoot extends upward towards the light.  After the cotyledons emerge, true leaves will form and the plant begins to grow.  Plants grow and produce food by the process of photosynthesis.  Photosynthesis occurs when the leaves containing chlorophyll trap sunlight and combine carbon dioxide and water and release oxygen and carbohydrates.  When a plant is ready to reproduce, flowering begins and the cycle is repeated.  A plant, similar to other species has its reproductive life and then ages, dies and decays to continue the web of life.

Possible problems that may occur in this unit are several misconceptions about plants and their use.  Many students may believe that flowers bloom continuously, they may not realize flowers are part of the long process in which plants reproduce.  When it comes to photosynthesis, students may think it is the amount daylight that controls flowering, but in truth it is the amount of darkness.  Students may believe a self-pollinating plant is asexual when in actuality the offspring is a result of the coming together of two separate gamates.  Students may picture pollination and fertilization as the same process, but pollination is the process where pollen is transferred from the male part to the female part and fertilization is the actual union of the male and female gametes.  A simpler problem is not realizing that other organisms play a crucial role in reproduction by pollination and seed dispersal.  It is important for students to grasp the concept of the web or circle of life, each organism affects another, even if it is on a minute scale.   Students will see how plants grow through this unit, they will be doing the planting and experimenting to show how actions affect growth.

Science facts are items about science that are known to exist.

Example:  Fertilization occurs when a sperm nucleus from a pollen tube fuses with the egg and forms a zygote.

Science generalizations are non-specific statements, ideas or principles about science.

Example:  Gymnosperms flourished and diversified about 250 million years ago, during the cold, dry Permian period.

A concept is a general idea formed mentally by combining characteristics.

Example:  In many ways, the life cycle of an angiosperm is similar to the life cycle of a gymnosperm.

A law is a rule that invariably takes place under the same conditions each time.


Example:  The rule of photosynthesis.


Water + Carbon dioxide + light energy = Carbohydrates + oxygen

A theory is a proposed explanation for certain events or phenomena.


Example:  The function of the petals is to attract pollinators.

An empirical entity is something is in real existence and can be verifiable by experiment.

Example:  Placing living things in very cold temperatures slows their metabolic 

processes and often results in a dormant state.

A theoretical entity is something that exists hypothetically.


Example: Pollen is usually carried from plant to plant by wind or animals.

How can we measure photosynthesis?  Photosynthesis measurement is a difficult, but important question that students may ask.  A laboratory activity of this nature may demonstrate the concept to provide a better understanding of this difficult process.

I believe the text, Biology, is a very good text with helpful insights and useful explanations.  While I do believe the text is beneficial, I found some sections difficult to read and those areas would have to be explained at greater length in order for the class to understand.  Part of the textbook’s appeal is its use of color and graphs.  I believe processes are better understood when pictures or graphs accompany them.  My favorite picture is the “Life Cycle of the Angiosperm” on page 424.  This diagram clearly shows the stages of fertilization and growth with well-marked labels and arrows.  Another picture, “The Structure of the Flower” on page 422 was distinctly decisive and easy to comprehend.  In a classroom situation, I believe I would use a picture such as this one as a quiz or test question.   For a quiz to be a good judge of knowledge, I don’t believe it needs to be filled with items for rote memorization, but with this topic area, it is hard to explain the process if the students do not have some idea of how the structures are composed.  The text also ends the subsections of the chapter with thought provoking questions.  I like these questions and their motivation to help the students think.  For example, at the end of the pollination section, this question was asked:

“Hypothesize:  Would you expect pollen grains of wind-pollinated flowers to be sticky?  Why or why not?  How would you test the accuracy of your answer?” 

There is no right or wrong answer to be found in the text, the question is based on their knowledge learned from the above readings.  Maybe if students really didn’t know if pollen grains of wind-pollinated flowers would be sticky it would be a good lead-in to an Internet assignment.  As a teacher’s manual, this text is well laid out with a concept map at the beginning of the chapter and course levels outlined by basic, standard and enriched.  A text like this would be very beneficial to a first year teacher aiding them in breaking down material based on the different levels of his or her students.  While I did say that this was a good text, it was a little difficult to understand a few of the sections.  For example, on pages 424 and 425, the text tries to explain fertilization and alteration of generations and without previous knowledge, it was hard to see what they were trying to illustrate.  I understand that it is the teacher’s job to make sure that the students comprehend the subject area, but to just send a student off to read this section would be asking for disaster.  At SPASH, where I am doing my practicum, the teacher does not use a text and he has the students learn concepts using hands-on projects.  When I did ask him how he started his teaching, he did explain that his first few years were full of textbook teaching.  He gave two explanations for this, he didn’t know better and he didn’t have enough material of his own.  As it stands right now, my goal for teaching would be to use the textbook as a reference, not as the sole curriculum.  I might use it more to get ideas for labs and activities than anything else.


To help my students use the text I would first give them an overview of the entire book.  I would take a day and have them look over the pictures, graphs, and questions in the back and maybe come up with a fun idea or game to have them go through the whole text.  It is important for them to see the text as a useful tool, not as a chain around their neck.  After the students understand the layout, I would assign supplementary readings to go along with the activities done in class.  For example, if I was doing a photosynthesis lab and the student was still confused on the idea, I would show them the sections in the text that may help clear up the difficulty.  I would use the graphs and pictures to show students items that can’t be brought to class.  The pictures aid in comprehension and sometimes just looking at something can bring concepts into focus.   The questions at the end of the chapters and sections are very complex and would be good review or test questions.  I would remind students that if they were having difficulty with the concepts that reviewing the material studied with these questions would determine their level of understanding.  The teacher’s guide has many useful and creative ideas to get the students involved and I would be excited to use some of them to hit all of the different type of learning styles.  For example, I could have the students draw, color or journal different concepts and grade accordingly to the activity of their choice.  Sometimes people just need to see the items in a different light to increase their understanding.  I believe labs or hands-on work re-enforces readable concepts so whenever possible I would like my students to be active in that regard.  All of these methods would develop a clearer understanding of the content and the nature of science.
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Rationale:  Unit 2 is designed to help the student understand the basic plant life cycle to better serve society and its environmental needs.  Plants affect them in many ways and students need to realize that without their existence life as we know it would perish.  Once students comprehend how the plant life cycle operates, students will be able to see the correlation of this procedure to their own aging and growth process.  Plants enable a species to survive by providing food and oxygen to metabolic systems.  Plant are used in clothing, paper and studied for their medical value.  By learning the plant life cycle and how everything in the ecosystem is connected, students can understand how their actions can save or impede plant growth.

Let's Grow Some Seeds

Objectives:  After completing the lab, students will be able to:


Define and explain seed dormancy (KNOWLEDGE & COMPREHENSION)

Explain the affects of chemicals on seeds (COMPREHENSION)

Manipulate germination rates (APPLICATION)


Explore the use of chemicals in aiding human activities (EVALUTATION)

Materials:

· petri dishes

· moist paper towel

· sandpaper

· Sulfuric acid – teacher only

· honey locust seeds

Lecture:  What does it mean to be dormant?  Ans.  Dormant is a period of decreased activity that occurs in a plant because of a structural or biochemical change.  Can you name any species that become dormant?  Ans.  Any type of plant, but use this question only if they answered the first question, otherwise move to the following question. Would you know if I said hibernate?   Ans.  A variety of answers could be used such as yes, that's when things sleep in the winter, etc.  What are some conditions that take place in an animal species during hibernation?  Ans.  Animals sleep or their metabolism slows down, their heart slows, body temperature lowers.  Plants become dormant as well.  Why might a plant become dormant?  Ans.  It's cold outside; they are only summer season plants, etc.  Today we will try to manipulate the seeds, try different methods to overcome the honey locust seeds dormancy.  Hand out lab.  Explain the lab to students.  Emphasize the need for safety when handling the seeds soaked in Sulfuric acid.  Safety goggles are a must along with using prongs to handle the seeds.  If the Sulfuric acid is on any student, they must immediately wash their hands. (10 minutes)

Procedure:  The honey locust seeds are used since they exhibit seed coat dormancy.  The students will take their seeds and divide them equally in two groups.  The first group will be the control, being planted with no other application done to them.   The second group of seeds will be rubbed by the sandpaper until the embryo can be seen.  The seeds will be planted in potting soil and set aside.  At the front of the lab room, the teacher will have 5 petri dishes displaying seeds that have been soaked in sulfuric acid.  The petri dishes will be labeled as follows 0, 1, 2, 3 and 4 hours.   Each lab group will take two of each of the hours and plant them to determine which treatment was more efficient.  The monitoring of these experiments will be done on a weekly basis throughout the lab unit and recorded on a chart. The idea is for students to be aware of different techniques used to get the best results of germination. (35 minutes)

Wrap-up:  Based on your background or assumptions, which seeds to you think will overcome dormancy faster?  Why?  Ans. The seeds soaked the longest because acid will eat away the seed coat or the sandpaper, because we rubbed the seed coat off, etc.  Why might industry use chemicals or sandpaper to overcome seed dormancy?  Ans.  If they wanted to plant a crop of a certain plant in a controlled condition and not wait for nature's cycle or they wanted to plant the species in a different location, etc.  (5 minutes)

Note:  Students will monitor the plants throughout the quarter and somewhere between 6-8 weeks the students will make their final observation.

Which seeds grow faster?

Objectives:  After completing the germination rate lab, students will be able to:


Define in their own words, germination  (KNOWLEDGE)


Predict the time of the emerging cotyledons and first growth  (APPLICATION)
Categorize germination rates according to most efficient and how this might affect industry (SYNTHESIS)
Materials:

· 5 petri dishes per student

· variety of different seeds- apple, radish, carrot, bean, mustard plant

· damp paper towel

· low trays with water

Lecture:  Review dormancy concepts from previous lesson.  Discuss and show several seed encasements such as pear, apple etc.  In the seed, the embryo uses energy from the endosperm.  Ask students to define embryo and endosperm, terms discussed yesterday.  What is meant by germination?  Ans.  When seeds grow.  Students will observe chart on p.435, 25.1 on the overhead.  Explain overhead.  Hand out lab.  Why might we want to test different germination rates?  Ans.  Acceptable answer would be anything to do with the length of a growing season, climate changes, soil type etc. (10 minutes)
Procedure:  Students will cut the paper towel to fit the bottom of the petri dish.  The seeds will be placed in the petri dish and completely covered with the paper towel.  The petri dishes will be placed in the tray of water with one corner of the paper towel soaking.  Each seed variety will be done the same way and place in individual petri dishes.  Record the results of an experiment in a chart. (30-35 minutes)
Wrap-up:  After setting up the lab, can you infer which two environmental factors are essential for growth?  Ans.  Water and proper temperature are essential.  Hypothesis which seeds do you think will grow faster by germination.  Ans.  Any answer would be suitable if they have a supporting statement.  For example, the mustard plant seeds because we there all over in the fields, apple seeds because we grow apple trees in Wisconsin and we have a short growing season.   Would knowing the seed germination rate affect industry?  Why or why not?  Ans.  The industry would have to know when and where to plant, any logical answer would suffice.  When do you think we will see the cotyledons and first growth?  Ans.  Anywhere from 3-6 weeks would be acceptable. (5-10 minutes)
Note: The students will continually observe the seeds and document any growth or changes in the seeds throughout the unit and beyond.

What's in a clone?

Objectives:  After completing the lab, students will:

Define cloning in student’s own words (KNOWLEDGE)
Compute solution formulas (APPLICATION)
Discuss medical ethics and their opinions on plant, animal and human cloning (EVALUATION)
Materials:  

· African violet leaves

· antioxidant solution

· forceps

· petri dish

· knife

· rooting medium

· 10% bleach 

· detergent

· 70% ethanol

Pre-student Procedure: The teacher, to prevent browning of the young African violet leaves, places them in an antioxidant solution for 30 minutes.  Then they were shaken for 10 minutes in 10% bleach with a drop of detergent used as a wetting agent.  The bleach solution was removed and the leaves were transferred to a 70% ethanol solution to soak for 30 seconds.  The leaves were next placed in sterile water in sterile petri dishes for the students to use under the hood.

Lecture:  What is cloning? Ans.  Acceptable answers would be making things double, the same thing, etc.  Today we will be doing some cloning of our own.  Teacher will explain the pre-student procedure that was done.  Hand out lab.  Students will be asked if they have questions on the lab procedure. (5 minutes)

Procedure:  Under the hood, students will take the sterile African violet leaves from the petri dish with sterile forceps.  They will proceed to cut out a rectangular section from the center of the leaf approximately one-two centimeters wide.  The mid-vein MUST run through the center of the rectangular tissue section.  Each tissue section should be placed in a rooting medium so the mid-vein is perpendicular to the rooting medium surface, half of the tissue section should be out of the rooting medium, the other half embedded down inside.  After six weeks, plantlets should form and those will be carefully removed and planted in potting soil mix to be covered with plastic to be removed at a later date.  The students will be asked to compute the formulas made in the pre-student procedure.  (30-35 minutes)

Wrap-up:  Cloning has been used in agriculture for years.  What are the benefits to cloning in agriculture?  Ans.  An increase in the number of plants, better plants etc., all would be acceptable answers.  What are some other areas that cloning has been used?  Ans.  Farm animals such as sheep, cows, etc.  Why do we clone in agriculture if many feel animal and human cloning is wrong?  Ans.  Anyway the students discuss the benefits for humans in some form.  Can we distinguish?  Ans.  Yes or no opinion question.  What’s makes us able to place greater weight on one area or another?  Ans.  If humans benefit in some form such as lower starvation rates, higher production yield.  What are some possible ramifications to cloning?   Ans.  Any logical answer would be acceptable such as cloning something with a negative affect such as a disease.  Has anyone heard to the Human Genome Project?  Ans.  Yes or no, if no, explain briefly what it is.  What are the benefits to human gene studies?   Ans.  We might find a cure for an illness or hereditary flaw.  What are the consequences?  Ans.  We might have an altered human population, if we live longer the population may increase and our resource supply would go down, any of these type of answers would be acceptable.  (10-15 minutes)

What's in a Flower?

Objectives:  After completing the activity, students will be able to:


Identify flower structures (KNOWLEDGE)


Label flower structures (KNOWLEDGE)

Define the functions of flower structures (KNOWLEDGE)


Evaluate the research materials and one Internet site (EVALUATION)

Materials:

· handout of basic flower design

· several biology/ horticulture books

· colored pencils

· Internet access

DAY ONE Lecture: Flowers are very important in the plant life cycle.  Flowers house the reproductive organs and aid in attracting pollinators to the plant.  Can anyone name his or her favorite flowers?  Ans.  Any flower will be acceptable.  Why do you like those flowers, what makes them attractive?  Is it their beauty, smell, color or design?  Ans.  Some examples are; I like the rose because it smells nice or the daisy makes me feel happy, etc.  Why are flowers given to express love or kindness?  Ans.  They are beautiful, people like the smell etc.  (5 minutes)

Procedure:  Students will be given a flower design worksheet and be asked to label the parts as well as list the functions that the part does.  Students will not be given the answers to the worksheet, but instead be asked to research the information in the library including one Internet site. (45 minutes)

DAY TWO Procedure: After everyone has finished researching the parts of the flower, the parts will be reviewed and discussed in class to make sure everyone has the correct answers.  The list of functions will be brainstormed on the chalkboard and any of the answers will be open for debate.  Students will be asked to color their flower and place it on the wall to be displayed for the final days of the plant life cycle unit. (40 minutes)

Wrap-up:  Which parts did you find are not necessary for sexual reproduction?  Ans. Petals and sepals.  Which flower parts are female?  Ans. Pistil, style, stigma and ovary.  Which flower parts are male?  Ans. Stamen, anther and filament.  Is the Internet a useful tool in finding information on flowers?  Why or why not?  Ans.  Maybe the Internet describes flowers and not parts, it's time-consuming or perhaps useful because gave definitions, etc.  If you were going to improve a flower, what might you do to change its structure?  Ans. Any acceptable answer will do.  Hypothesize why some plants have separate male and female parts and how this may work to the plants benefit?  Ans.  The conditions for growth will have to be idle for both parts to function properly, they will have genetic diversity if cross-pollinated, and their flowers are specialized.  (10 minutes)

Be a Bee Day
Objectives:  After completing the lab, students will be able to:


Describe pollination and its place in the plant life cycle (KNOWLEDGE)


Identify common pollinators (KNOWLEDGE)

Manipulate and modify pollination in a controlled setting (APPLICATION)
Pre-Lab Procedure: Students will be given several Brassica rapa seeds the second week of school to measure and plant with planting time taking approximately 10 minutes.  As the plants start to grow, have students define and observe cotyledons and true leaves.

Materials:

· first flower blooming Brassica rapa plants

· toothpicks

Lecture:  Review the functions and definitions of the following terms, egg, embryo, seed and double fertilization.  Ans.  Egg-female chromosomes, Embryo-fertilized egg, Seed-encases the embryo and endosperm, Double fertilization-process in plants that involves two fertilizations.  Can anyone describe or define what pollen is?  Ans.  Pollen is that itchy stuff that gets in your eyes, comes from the anther, microspores become this, any of these answers would be acceptable.  What is self-pollination?   Ans.  Self-pollination is when the plant produces offspring from only one parent, but the result is the union of two separate gametes.  What are the pros and cons of self-pollination?   Ans.  Pros-efficient, self-serving, only needs to be one plant in the area; cons-no change in genetic make-up etc.   Pollen is carried in several ways usually by wind and animals from plant to plant.  Is there anyone who can name several pollinator species?  Ans.  Bees, ladybugs, butterflies, and bats.  How does a pollinator utilize the flower for its own needs?  Ans. Nectar for food.  Can anyone explain cross-pollination?  Ans.  Cross-pollination is changing genetic make-up among the same species of plants.  Now lets test one method of pollination.  (10 minutes)

Procedure: After the Brassica rapa plants start to bloom, the students will gather the pollen from one plant’s anther and cross-pollinate it with another plant’s anther and so on until all the plants have been pollinated once.  When seeds start to form students will harvest them and compare them with the seeds they had measured previously. (30-35 minutes)

Wrap-up:  What have you found out about pollination?  Ans.  Acceptable answers such as difficult, easy, etc.  How would you determine if the pollination improved reproduction?  Ans.  Maintain a control, measure the seeds.  Is this an efficient way of reproduction?  Ans.  Yes, since we made sure all of the plants were pollinated.  If you were a plant which pollination method would you prefer?  Ans.  Any acceptable answer would do.  Would you think pollen of wind-pollinated flowers to be sticky?   Ans.  Yes, since they need to latch on to something or no, I've seen those fuzzy seeds float around and they aren't sticky, any of those type of answers would be acceptable.  (5-10 minutes)

Note:  The class will observe the plants throughout the unit and beyond to determine the efficiency of “our” cross-pollination.  The students will have charts to record the changes in the plants.  Harvesting will take place after seeds have developed.  Teacher will include as plants grow the concept of tropism and how plants lean towards light.

Photosynthesis and Respiration Lab

Objectives:  After completing the Photosynthesis (PNS) and Respiration lab, the students will be able to:

Compare the effects of light and dark on plants (KNOWLEDGE)

Explain in their own words the process of PNS (COMPREHENSION)

Diagram the inputs and outputs of PNS reactions (ANALYSIS)

Materials:

· 3 and 4 day old seedlings

· baking soda

· 35 mm film can

· syringe

· liquid soap/detergent

· small cutting utensil such as a peering knife

Lecture:  Write the following formula on the board.

CO2 + H2O              C6H12O6 + O2

Students will be asked to balance the formula.

6CO2 + 6H2O              C6H12O6 + 6O2
Has anyone seen this equation before and if so what is it?  Ans.  Photosynthesis, energy fixation and respiration.   What is photosynthesis?  Ans.  Photosynthesis is the process in which plants capture sunlight and convert it into chemical energy necessary for them to live and grow.  If I received an answer dealing with oxygen or food production I would accept those as well.  Why is photosynthesis important?  Ans.  Photosynthesis is important because it is the link between the sun’s energy and food and fuel humans consume everyday.  Can anyone explain what respiration is?  Ans.  Respiration is oxygen consumption.  Tell me in your own words how respiration and photosynthesis is related.  Ans.  Photosynthesis and respiration have the same equation; the energy is just transferred in photosynthesis to glucose, oxygen and water, while respiration produces carbon dioxide and water.  Can you identify what energy source is needed for photosynthesis?  Ans. The sun.  To the best of your knowledge do young plants photosynthesis?  Ans. Yes.  Why?  The young plants contain chlorophyll.  Explain the terms Gross Primary Production, all energy fixed by plants and Net Primary Production, energy after respiration.  Do those terms sound similar to any other concept you have heard of?  Ans.  Relate to business and gross income and net income. 

Gross Primary Production-Respiration = Net Primary Production

Hand out the lab and explain procedures. (10 minutes)

Procedure:  Using the film can, the students will add a small amount of baking soda to the cover the bottom and fill the rest up with water.  The students will take small cuttings of leaves and add those to the syringe.  The students will add 40 mL of the baking soda solution to the inverted syringe (narrow end up).  Extract the air in the syringe by gently pushing the plunger.  Have the students create a vacuum by placing their hand over the tip and pull the plunger.  This action will pull the air and oxygen from the leaves.  Turn the syringe to have the leaf cutting enter the baking soda solution and release the plunger.  Invert the syringe again until the leaves sink.  Put the syringe by a light bank and tap the edge every 20-30 seconds to dislodge the disks.  As the leaves PNS and produce oxygen they will float to the top.  Record the time.  After all the leaves are at the top, cover the syringe with the empty film can.  The leaves will sink to the bottom as they consume oxygen.  Record the time of each leaf cutting as it reaches the bottom.  Students will record in a chart their results and answer the following questions on their worksheets.

-Compare how light and dark affect photosynthesis? Ans. In light plants PNS, dark they don’t

-How fast do the plants move in light, dark, is there a difference?  Ans.  Plants move faster in light

-In your own words explain photosynthesis? Ans.  PNS uses the sun’s energy and converts it into food for its own use (or words similar to this)

-Draw the photosynthesis reaction.   (25-30 minutes)

Wrap-up:  After completing the lab, the teacher will briefly address the students on what they learned.  Helping them with the lab sheet questions and adding a human component to the lab.  How does photosynthesis affect humans and other animals?  Ans.  Provides food and oxygen to breathe.  How does human activity affect photosynthesis?  Ans.  By adding pesticides/chemicals etc., to crops and lawns impeded the normal growth of plants.  Human activity decrease plant life by destroying natural areas for building structures, etc.  All I am looking for is some explanation or idea.  Do animals and humans respire?  Ans.  Respiration is common to all plants, animals and other organisms.  Thought to end by: If humans were given chlorophyll could they photosynthesis? (10-15 minutes)

Plant Diversity

Objectives:  After completing the activity, students will be able to:


Identify and define woody, monocot and dicot (KNOWLEDGE)
Demonstrate knowledge of terms by properly labeling collected species (KNOWLEDGE & APPLICATION)


Compile a simple herbarium for classroom display (SYNTHESIS)

Understand how a loss of species affects their life and how they feel about it (SYNTHESIS)

Materials:  

· variety of plants

· cardboard

· newspaper

· rubberband

· construction paper

· Field trip permission slips

Lecture:  Diversity is important for the maintenance of the earth.  Students will review reasons for diversity.  If they have trouble the teacher will remind them of the food chain and web activity that demonstrated this concept.  Can anyone define woody, monocot and dicot?  Ans.  Examples of student responses: Woody has bark or secondary growth, monocot can be distinguished by its flower arranged in multiples of three, dicot are usually arranged in multiples of four or five.  Prepare students to observe and protect the area they are collecting their species in.  Relate to their life by emphasizing that the preserve is the home of animals and we need to respect it as if it was our own home. (15 minutes)

Procedure:  The students will go on a short 30 minute nature hike to a nearby school preserve or park and collect a minimum of five different species of plants.  The students will be asked to obtain 1 woody species, 2 monocots and 2 dicots.  The students will take the species back to the classroom and learn how botanists collect and maintain species using a plant press.  If for some reason a student didn’t collect five species they will need to do some collecting outside of class.  Students will then take their collection, spray them with water and place their specimens in a plastic bag.  The teacher will hold the species in a refrigerator for overnight storage. (35 minutes)

DAY TWO Procedure:  Can anyone explain the function of a plant press, why it is used, who uses one?  Ans.  The function is to dry and press smooth the plants, it is used for collecting and observing samples and botanists are the people who most likely use these presses.  Hand out procedure sheet.  In small groups, students will try to identify their plants.  If it is fall, the class will have a more difficult time without the flowers to aid in their identification process.  Based on their knowledge and helpful field guides, they should be able to identify most of the plants.  Students will construct their plant press following the guidelines on the procedure sheet. The students will be asked to use two pieces of cardboard for outside covers and newspaper for the inside layers of their plant press.  The layers will be secured with a rubberband and books may be stacked on top of the press to give it a more even look.  (40 minutes)

Wrap-up:  What use to a botanist is having the plants mounted?  Ans.  Class should reiterate what they learned the day before, some possible answers are identification and location of different species.  Are there any specific qualities of your plants that are unique, such as a fruit, cone etc.?  Ans.  These will vary among students.  What things can you identify on your species about the biological make-up?   Ans.  Some possible answers are it has a flower or it self-pollinates.  Does your plant bloom?  What time of year does this take place?  Ans.  Answers again will vary among students.  (10 minutes)

DAY THREE: specimens need to be dried.

The day for mounting will be after the plants have dried; probably this activity can be used for a unit wrap-up possibly right before the review day and before the exam.

Procedure: After the plant specimens are dried, students will remove them from the newspaper and attach them to the construction paper.  Students will be asked to identify the plant using varies keys and label their specimen accordingly.  (40 minutes)

Wrap-up:  How would you feel if your species were gone forever?  Ans.  Answers will vary.  Can you state why you feel your plant is important or not important for the overall circle of life?  Ans.  I am looking for some specific reasons or functions why the plant is important, students may also infer or predict important aspects of a particular species such as for medicine, etc. (10 minutes)

Note: If time permits, it would be great to have the students do a spring collection of their plants and note the changes in physiological features.

We Are All Connected

Objectives:  After completing the activity, students will be able to:


Define food chain and food web in their own words (KNOWLEDGE)

Define biodiversity and its importance (KNOWLEDGE)

Predict result if the food web was disrupted (APPLICATION)
Create a food web (SYNTHESIS)

Evaluate current measures to preserve biodiversity (EVALUATION)

Materials:

· research done in library and on the Internet

· poster board

· markers

DAY ONE Lecture:  Teacher will write “Food Chain” on the board.  Ask students to work at their table in small groups and come up with a definition and an example of a food chain.  Discuss food chain ideas in class and add to the students by providing a textbook definition of the term.  A food chain is the transfer of food energy from the source in plants through a series of animals.  Give examples of a food chain if students have difficulty coming up with ideas such as corn-grasshopper-shrew-hawk.  Explain trophic levels of producer, consumer, herbivore, carnivore, decomposer and omnivore.  Ans. Producer-food maker, Consumer- utilizes the producer for its food, Herbivore-a plant eater, Carnivore-a meat eater, Decomposer-organisms that convert dead organic materials into inorganic materials, Omnivore-an animal that eats both plant and animal materials.  Can anyone give me some examples of each of the trophic levels?  Ans.  All logical answers will be accepted.  What is biodiversity?  Ans.  Answers such as a mixture of animals, lots of species in a given area will be accepted.  Textbook definition is biodiversity is a variety of life forms in a given area.  Why is biodiversity important?  Ans.  Accept logical answers.  That is the important question we will be asking ourselves with this assignment.  Hand out assignment to the students, read the procedure and expectations out loud to the students.  Ask if there are any questions on the assignment and if not head to the library for research.  If students do not complete their research on their species in the allotted time, they will need to check out books if necessary.  Students will be reminded they have 40 minutes at the library today and 20 minutes the following day to complete the assignment. (10 minutes)

Procedure:  Students will be asked to formulate into groups of four and come up with their own food web to be presented to the class.  The students must include species from the following trophic levels-herbivore, 1st carnivore, 2nd carnivore and decomposer.  The students will need to come up with at least 2 different species for each trophic level.  The students will need to design a habitat suitable for the organisms and students must include five different plant species in that habitat, they do not necessarily have to be eaten by the herbivore.  After completing their research at the library, they will design a food web on poster board, carefully labeled and drawn in addition to an oral report delivered to the class. (40 minutes)

DAY TWO Procedure: Briefly the teacher will ask the students if they have any questions about the assignment and tell them that they have 20 minutes to wrap-up their research in the library. (20 minutes)

Once they come back to the room, they will begin their food web posters. (30 minutes)

DAY THREE Procedure: The students will have group time beginning as the bell rings to prepare their presentations if they haven’t done so already.  The students will already have the grading procedures on their explanation sheet.   (10-15 minutes)

There will be 5-6 presentations depending on the class each lasting approximately 3-5 minutes. (15-20 minutes)

Wrap-up:  If you were an animal would you like living in your habitat?  Ans.  An example yes, because I would be a bald eagle and there is a lot of food for me to eat.  How does the food web stay balanced if one species is consuming another?  Ans.  There has to be a larger number of the bottom level such as a high population of herbivores compared to the 1st carnivores.  Does size have anything to do with trophic levels?   Ans.  A lot of herbivores and 1st carnivores are smaller than their predators.  How might size, speed and physical coloration aid a species against a predator?  Ans.  A small size can enable a species to hide, if one is fast it might out run the predator, a color change could hide a species in winter or summer.  Can you list some plant defenses that you know?  Ans.  Some plant defenses are spikes or poison, etc.  Which is more valuable the producers or consumers?  Ans.  The producers are more important because without them the consumers would have a hard time surviving(they make the food).  How do humans fit into your food chain?   Ans.  Humans might eat certain animals or use pesticides, etc.  If a disease killed all of your producers how would your consumers survive?  Ans.  I am looking for something creative from the student.  Could they adapt?  Ans. This would depend on the previous answer.  What are two things you can do to maintain the food chain or food web you created?  Ans.  We could lower our use of fertilizers or pesticides, reduce hunting or increase it depending on population size.  Why are we studying food chains in our plant unit?  Ans.  To see the interconnectedness of life.

Deadly Links

Objectives:  After completing the activity, students will be able to:

Provide examples of ways pesticides enter a food chain or food web (KNOWLEDGE)


Explore alternative methods of pest control (SYNTHESIS)

Evaluate the use of pesticides and their impact on the environment (EVALUATION)
Materials:

· poker chips: 2/3 white color; 1/3 colored

· brown paper lunch bags

· name-tags

· gymnasium access

Lecture:  Review food chain concepts with students.  Students should not have difficulty with this subject after spending three days on food chains and food webs.  Explain to the students that they will be representing the food chain.  They will need to search for food (poker chips or other species) in order to survive.  Safety is a high priority in this lab, there will be NO shoving, grabbing of poker chips, etc. or the guilty student will be sent to the office.  Assemble the students to head for the gym. (10 minutes)

Procedure:  Before class begins, the teacher will spread poker chips around the gym.  The students will be divided up into three groups, each representing a species.  For example, if the class has 24 students in it, 16 will be grasshoppers, 6 will be shrews and 2 will be eagles.  The students will select a name-tag from a large shopping bag and separate into different corners of the gym.   The grasshoppers will be the first to be released to pick up the poker chips and place them in their bag.  They will have 30-60 seconds to “eat” as much food as they can before the shrews are released.  The shrews will “eat” the grasshoppers by taking their bags.  The shrews are also allowed to pick up the poker chips.  After 15-30 seconds, the eagles will be released.  They will try to capture and eat the shrews by taking their food bags.  After the time is called the class will go back to the room with their food.  If any grasshoppers and shrews are still living, write their numbers on the board (the eagles will be living).  The students will need to separate their poker chips into piles and count them accordingly.  Inform the students that the crops were sprayed with a pesticide called DDT.  The grasshoppers will now be dead, any shrew with over ½  of the colored chips is also dead, the eagle with the highest number of colored pieces will be affected after he reproduces with a mate.  (10-15 minutes)

Wrap-up:  Has anyone heard of DDT before?  Ans.  If yes, have the student explain how they know about it.  DDT was banned in the United States after it was discovered that it had a harmful affect on wildlife, especially fish and birds of prey.  Show overhead of life cycle.  Ask students to comment on what they are observing.  Can anyone tell me how the fish were contaminated if the crops were sprayed with the pesticide?  Ans.  The fish were contaminated by the run-off of the pesticide into the lakes and streams.  Why were the bald eagles affected?  Ans.  The eagles ate the fish.  What happened to the eagles’ eggs?  Ans.  The eggs cracked during incubation.  How does the overhead relate to our activity?  Ans.  The eagles were affected after they ate the shrews, who ate the grasshoppers, who ate the pesticide sprayed crops.  Does anyone know of some alternatives to pesticide use?  Ans.  Natural pest controllers such as ladybugs, genetic approaches, such as sterile male insects of the pest insects, crop rotation.   So if you aren’t a farmer how does this lab affect you?  If no answers, ask the following.  What about fertilizers on your lawn, how does this affect the food chain?  Ans.  Any acceptable answer will do, this should review the concepts from the food chain project.   Your assignment for tomorrow is to list three pros and three cons of not using pesticides and determine if the pros outweigh the cons.  (25 minutes)

It’s Herman, the Worm

Objectives:  After listening to lecture, completing the activity and watching the film, students will be able to:


Identify the make-up of a compost bin (KNOWLEDGE)

Observe composting in action (KNOWLEDGE)


Design a compost bin for their use (SYNTHESIS)

Evaluate the act of composting by listing good and bad points (EVALUATION)
Materials: 

· newspaper

· loam

· red worms

· unused food products

· leaves

· grass

· compost bins

· Rubbermaid containers

Lecture:  Does anyone know what composting is?  Ans.  Students should answer something to the lines of breaking down foliage material into soil.  Can anyone give me some examples of different composting they have heard about or their family uses?  Ans.  Many people use compost on their lawn, in their garden, etc.  Teacher will give examples, if they differ from the students.  Today you are going to construct your own composting models. (5 minutes)

Procedure:   Students will fill the Rubbermaid containers with loam and rip tiny pieces of newspapers and add it to the loam.  The students will mix up the materials and douse them with water.  After the material is sufficiently wet, they will add the red worms and unused food products to the soil.  After they finish their worm compost, they will began their backyard compost piles.  In small compost bins, the students will add leaves, grass and water to the bins.   After this section is completed the students will be entertained as they watch George Scroda’s Herman the Worm video. (35 minutes)

Wrap-up:  After completing this activity and watching the video can you tell me some of the benefits of composting?    Ans.  Some of the answers could include inexpensive, environmentally safe, rich, organic soil is produced, etc.  What are the negative factors of composting?  Ans.  I would be curious to see what the students would say since I am biased and think it’s a great idea.  Would you use composting for your home?  Ans.  Answers will vary among students.  If you were going to convince someone to compost what would be your arguments?  Ans.  Similar to above, inexpensive, environmentally safe, rich soil, etc.  Which plants do you feel would grow well in composted soil?  Ans.  Any specific plant will do or the answer all.  How do the local municipalities deal with lawn waste?  Ans.  Many communities are encouraging citizens to compost, some refuse to collect lawn wastes, etc.  Why was this added to the plant unit?  Ans.  The decomposing mechanism of the plant life cycle.  (10 minutes)

Note: The bins will be turned periodically and observed for results.

NAME:

HOUR:

            SCORE:

Plant Life Cycle Unit Test

100 points total

Multiple Choice: Circle the best answer and write the letter in the adjacent blank for the following statements.  3 points each.

1) The transfer of pollen from the male to the female part of the plant is

______   a) meiosis     b)  pollen grains    c)  pollination     d)  mitosis

2) Growing an entire plant from individual cells or small pieces of the plant is called

______ a) pollination   b) tissue culturing    c) horticulture     d) germination

3) A period of lower activity that occurs because of changes both in structure and the biochemical make-up in a plant is called

______  a) germination  b) asexual reproduction  c) dormancy  d) photosynthesis

4) If conditions are right, cotyledons of a Brassica rapa will emerge in 

______  a) 0-2 weeks    b) 3-4 weeks   c) 4-6 weeks  d) 6-8 weeks

5) The process by which autotrophs convert sunlight into usable forms of energy is called

______  a) photosynthesis  b) biodiversity  c) tropism  d) photosystem

6) The organelles that contain chlorophyll and other pigments are

______ a) sepals  b) stamen  c) stomates  d) chloroplasts

7) An angiosperm with one cotyledon in each embryo is 

______  a) monocot   b)  dicot   c)  woody  d) gymnosperm

8) Plants leaning toward the direction of sun or light is called

______  a)  photosynthesis   b)  tropism   c)  germination  d)  autotrophs

9) Seeds are encased in a 

______ a)  embryo    b)  fruit
  c)  cotyledon
  d)  endosperm

10)  The proper sequence of the plant life cycle is

______ a)   germination-dormancy-flower-death-decay    

 b)  dormancy-germination-flower-decay-death     

c) flower-dormancy-germination-decay-death

d) dormancy-germination-flower-death-decay

Short Answer:   Write a brief statement or series of statements to answer the following questions.  10 points each.

1) Explain three ways pesticides can enter the food chain and list three alternative methods of pest control to avoid using pesticides.

2) Describe one type of compost bin:  Please include the following: the compost bins’ contents, what happens to the material placed in the compost bin and where it is used.

3) Design a four trophic level food chain.  Be sure to label the trophic levels and describe the impact on the environment if one of the species was eliminated.

4) Explain two measures we used in class to overcome seed dormancy.  Why or why not do you feel the measures are useful to overcome seed dormancy?

5) Discuss your opinions on plant, animal and human cloning.  Support your answer with at least two reasons why you are for or against cloning in all or some cases.

Label and define five of the following flower parts on the flower model given on the next page.  Your definitions may be short and concise right behind or below your labeled part.  20 points total.  (2 points for the labeled part and 2 for the definition)

Choose five of the following eight words to define and label:

Anther


Ovary


Sepal

Stamen


Style


Petal

Filament

Stigma

