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Course:  Ag-GH/PS - 01.461
General Horticulture and Plant Science

Unit  2:
Reproduction in Plants
Lesson 2:
Functions of Vegetative Structures of Plants

Georgia Performance Standards: AG-GH/PS-2 (c, f); PS-11
Academic Standards: SB1, ELA9RC3, SCSH3, SCSH4, SCSH6
Objectives: 
1.
Describe the functions of vegetative plant parts.
2.
Discuss the differences between simple and compound leaves.

3.
Explain the process of photosynthesis.

4.
Describe the parts found on a plant stem.

5.
Explain the structural differences between dicot and monocot stems.

6.
Describe the differences between tap root and fibrous root systems.
7.  Describe the processes of respiration and factors that affect respiration in plants.
Teaching Time:
3 Hours
Grades: 9-12
Essential Questions:
What are the functions of the vegetative parts of plants?

What are the differences between simple and compound leaves?

How does photosynthesis affect plants?

What parts are found on plant stems?

How are tap roots different from fibrous roots?

Unit Understandings, Themes, and Concepts:  
Students will learn plant structure and taxonomy. Students will learn the difference between simple and compound leafs. They will know the role that photosynthesis plays in plant life. Additionally, students will learn dicot and monocot plants. They will get a better understanding of what causes plants to grow and develop.
Primary Learning Goals:  

Students will be able to explain plant taxonomy. The students will also be able to describe photosynthesis and respiration. They will be able to name monocot and dicot plants as well as plant parts and functions.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment
References: 
Primary Student Text:
Herren, Ray V. Introduction to Biotechnology: An Agricultural Approach. Delmar Publishers, Inc.  Albany, NY.  ISBN:0-7668-4272-X
Herren, Ray V. The Science of Agriculture: A Biological Approach. Delmar 
Publishers, Inc. Albany, NY.  ISBN: 0-8273-5811-3.

Lee, Jasper S.; Turner, Diana L. Agriscience, Fourth Edition. Pearson Prentice Hall Interstate New Jersey ISBN:0-13-117216-6

Secondary text for teacher planning and occasional student use:
Ambroff, Peter and Robert G. Thomson.  Laboratory Outlines in Biology - V.M.H. Freeman and Company, NY. ISBN 0-7167-2142-2.

Barden, John A., R. Gordon Halfcare, and David J. Parrish. Plant Science.  McGraw-Hill Book Company, NY.

700 Science Experiments for Everyone. Compiled by by Unesco. ISBN 0-385-05275-8 Trade, 0-385-06354-7 Prebound.

Biondo, Ronald J. Activity Manual Introduction to Plant and Soil Science and 
Technology. Interstate Publishers, Inc. Danville, IL.

Campbell, Neil A. Biology. Benjamin/Cummings Publishing Company, Inc. Menlo Park, CA.
POWERPOINTS:

AG-GH-PS-01.461-02.2p Germination_and_Seeds - Darrin Holle
AG-GH-PS-01.461-02.2p Intro to Horticulture 2
AG-GH-PS-01.461-02.2p Plant Growth and Repro-2

AG-GH-PS-01.461-02.2p Plant Parts

Web Resources:

AZ Master Gardener Manual: Plant Parts and Functions

     phylogeny.arizonia.edu/pubs/gardening/mg/botany/plantparts.html

Master Garden Series-External Plant Parts

    www.orst.edu/extension/mg/botany/roots.html
Horticulture handbook

    ext.msstate.edu/pubs/pub1567.htm
http://www.nclark.net/PhotoRespiration
http://www.bbc.co.uk/schools/ks3bitesize/teachers/worksheets/science/plantprocesses.shtml
http://www.mhhe.com/biosci/pae/botany/levetin/lab_man_ex.pdf
http://www.ekcsk12.org/faculty/jbuckley/regbio/cellrespirationworksheet.pdf
Additional Web Resources: http://www.ehow_18415_propagate-leaf-cuttings.html
Georgia Performance Standards: AG-GH/PS-2 (c, f); PS-11
AG-GH/PS-2.  Students will identify plant parts, growth, and reproduction processes.

c.
Identify vegetative structures and functions of plant parts (i.e.…leaves, stems, roots).
f.
Explain the growth processes of plants (i.e.…germination, photosynthesis, transpiration, respiration, osmosis, etc.).
PS-11.  Students will identify plant growth processes and factors that affect plant development and growth.

Academic Standards: SB1, ELA9RC3, SCSH3, SCSH4, SCSH6
SB1  Students will analyze the nature of the relationships between structures and functions in living cells.

ELA9RC3  The student acquires new vocabulary in each content area and uses it correctly. 

SCSh3  Students will identify and investigate problems scientifically.
SCSh4  Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SCSh6 Students will communicate scientific investigations and information clearly.
Lesson Introduction Activity

Lesson:
Vegetative Structures of Plants
Assignment:
What type of plant structures are found in our community?

On a piece of paper, list the following:

1. Three monocots found in our community.

2. Three dicots found in our community.

3. Three plants with fibrous root systems found in our community.
Why are these people, products, and services important to you?

Be prepared to share your answers with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


Teaching Procedure
Introduction and Mental Set

Several weeks before this lesson secure two potted foliage plants of similar size.  Maintain one plant in an environment conducive to growing.  The second plant should be grown in total darkness, 24 hours/day for several weeks.  At the time of the lesson, bring both plants before the class and have them analyze the health of both plants.  Allow time for ample discussion.  Inform the class that both plants were grown under the same environmental conditions except for one variable.  Let them narrow in on the cause.  Answer: one plant was denied any light.  As you can see, light is critical to plant growth.

Discussion

1.
What are the functions of leaves?  

Display and discuss transparency 4.2.1.
· capture light.

· Exchange gases.

· Provide a site for photosynthesis.

· Some leaves store food and water.

· Some form new plants and provide support.

2.
What is photosynthesis?  
Display and discuss transparency 4.2.2.
It is a process by which plants combine water and carbon dioxide in the presence of chlorophyll and sunlight and produce carbohydrates and release oxygen.  The chemical equation looks like this.

Light + 6CO2 + 12 H20 -sunlight--> C6H12O6 +6O 2 + 6H2O

3.
Why is photosynthesis important?

Light is the most important source of energy for living things.  Photosynthesis converts light into nutrients that can be used by plants and animals.

4.
There are two parts of photosynthesis--the light and dark reactions.

The light reactions produce chemical energy from light.

The dark reactions convert carbon dioxide into carbohydrates.

5.
Leaves also function in gas exchange process.  O2, CO2, and H20 are exchanged through small pores in the leaves called stomata.

Each stoma is surrounded by two guard cells.  During the day the guard cells open, allowing water to transpire through the leaves, and other gases to diffuse into the leaf.  The guard cells close at night on most species.  The guard cells also close during dry conditions to prevent water loss.

6. There is another process, in addition to photosynthesis, that is    essential to the growth and development of plants. This process is known as respiration. 
Plants, like animals, respire 24 hours a day. In this process they consume oxygen and give off carbon dioxide, just like animals.

Roots, stems, and leaves all use (breathe in) oxygen as they grow and breathe out carbon dioxide.

Poor soil drainage causes roots to suffer most from short oxygen supply and possible plant death.

True or False:  Plants produce more oxygen through photosynthesis than they consume through respiration and growth processes.  (True)

C6H12O6 + 6O2 = 6CO2 + 6H2O + ATP
RESPIRATION
Respiration is a process in which energy is generated in cells. In respiration, glucose (a type of sugar) and oxygen are converted into carbon dioxide, water and ATP (adenosine triphosphate). Respiration takes place in the mitochondrion of both plant and animal cells.
7.
What are the external parts of the leaf, and what are their functions?  Display and discuss transparency 4.2.3.  Distribute various leaves for students to examine.



· Petiole: The stalk of the leaf that attaches it to the stem.

· Midrib: The main vein of vascular tissue.

· Blade: The photosynthetic site of the leaf.

8.
What are the internal parts of the leaf, and what are their functions?  Refer to the Science of Agriculture: A Biological Approach reference book.  Have students draw the cross section of a leaf. 

A.
Cuticle: A layer of fatty substances on the outside of the leaf that prevents water from escaping.

B.
Epidermis (lower and upper): A layer of transparent cells that permit the passage of light to the photosynthetic cells.

C.
Parenchyma cells: The photosynthetic cells of the leaf.

D.
Mesophyll: The middle of the leaf, composed of parenchyma cells.  It is divided into palisade Mesophyll and spongy Mesophyll.

E.
Palisade Mesophyll: Column shaped cells near the surface where most of the photosynthesis takes place.

F.
Spongy Mesophyll: Irregular shaped cells that underlie the palisade cells.

G.
Veins: Vascular tissue which brings water from the roots and carries away the products of photosynthesis.

H.
Stoma: Function in transpiration and gas exchange.

I.
Guard Cells: Regulate the opening and closing of the stomata.

9.
What are the stomata and what are their functions?

A.
Stomata are openings with the epidermis of the leaf.

B.
Functions

· To allow air into the leaf

· To allow water and oxygen out of the leaf

C.
The openings of the stomata are controlled by guard cells which close at night.  The guard cells also stay closed during drought times.

D.
Laboratory: Do the transpiration exercises in the Activity Manual Introduction to Horticulture and Activity Manual Introduction to Plant and Soil Science and Technology.  Do only the leaf sections.

10.
Display a monocot and a dicot plant in class.  

A.
Have the students list the recognizable differences in the root structures.  

B.
One has a fibrous root system and the other has a taproot.

C.
Have the students name all the plant roots that are used for food and list them on the board.
11.
What are the functions of roots?

A.
To anchor the plant in the soil.

B.
Absorb water and nutrients.

C.
Some roots store reserves for future use( e.g. sweet potato)

D.
Propagation


12.
What are the advantages and disadvantages of both taproots and fibrous roots?  

Display and discuss transparency 4.2.4.
A.
Taproots

1.
Advantages

· Penetrate deeper into the soil

· Obtain water from lower levels

· Anchor the plant

2.
Disadvantages

· Difficult to remove/harvest plants

· Do not stabilize the soil well

B.
Fibrous Roots

1.
Advantages

· Shallower, thus respond more quickly to fertilization/irrigation 

· Stabilize the soil better

2.
Disadvantages

· Less drought resistant

· Tend to get exposed during cultivation

13.
What are the different types of roots?

 
A.
Primary roots grow down into the soil and may branch repeatedly into lateral roots.  The taproot is a primary root.
B.
Lateral or secondary roots grow horizontally away from the primary root. Some lateral roots grow downward.

C.
Adventitious roots come from stems or leaves instead of another root.  The prop roots of corn and grapes are adventitious roots which help to support the plant.

D.
Fibrous roots are root structures in which the primary and lateral roots develop equally so that there is not a definite taproots. 


E.
Storage roots are structures such as those of carrots and sweet potatoes which are used for food storage.

14.
What are roots composed of?

A.
Root cap:  covers the apical meristem and protects it from damage.

B.
Apical meristem:  region of active cell division; the growing point of the plant.

C.
Region of elongation:  cells here grow longitudinally which causes the root to grow longer.

D.
Region of differentiation:  the region of mature primary tissues which is an area of active water and mineral absorption.

E.
Xylem:  transports water and nutrients upward.

F.
Phloem:  transports carbohydrates and sugars downward.

G.
Root hairs:  increase surface area and aid in absorption.
15.
Laboratory Activity


Experiments and materials for plant study.  Roots.  Pages 41 - 42 of 700 Science Experiments for Everyone.
16.
Laboratory Activity

1.
Bring in or have the students bring in plant roots used for food.  Prepare a veggie tray of roots and share with the class.

2.
Use a Peace Lily to show the fibrous root system of the plant.  

A.
Wash all of the media off of the root system and place the plant in a glass vase or jar.

B.
Show the students the parts of the roots and other systems and that the plant will grow in the water(hydroponics).

C.
Place a Beta fish in the vase with the plants= roots and show that the fish can live with the roots and vise versa.(An interest approach mostly!)
17.
Do the attached exercise on monocot and dicot stems.  

A.
Discuss the differences of each.  Also, discuss the differences in woody and herbaceous plants.

B.
Woody plants have heavily lignified cells, therefore, they have characteristics of wood, whereas the cells in herbaceous plants have thinner walls giving them herb like characteristics.

18.
What is the function of the stem?

· Water and mineral transport by capillary action and cohesion to the leaves.

· Transport food to the roots.

· Gas exchange.

· Produce and support new leaves, branches, and flowers


19.
What are the internal parts of the stem?

· Phloem

· Xylem

· Cambium

· Pith

· Ray

· Cortex

20.
What are their functions?

· Phloem: transports sugars and carbohydrates to roots.

· Xylem: transports water and nutrients from roots to rest of tree.

· Cambium: lateral meristem.  It is the growing part of the stem.

· Pith: Occupies the central area of the stem.

· Cortex: Composed of several layers of thick-walled cells, and an area of thin-walled parenchyma cells interior to the thick-walled.
21.
How do monocots and dicots internal structure differ?  Display and discuss transparency 4.2.5.
22.
What are the external parts of the stem?

· Buds: axillary and terminal 

· Nodes

· Internodes

23.
Some plants have developed modified stems.  Have the students name as many as they can.  Briefly discuss their functions.  Display and discuss transparency 4.2.6.
· Rhizomes: horizontal underground stems(e.g. Bermuda grass)

· Stolons: horizontal above ground stems( e.g. strawberries)

· Tubers: greatly enlarged tip of an underground stem(e.g. potato)

· Bulbs: bud-like structure consisting of a small stem with closely crowded fleshy leaves or leaf bases(e.g. onion)

· Corms: fleshy underground stems with few nodes( e.g. gladiolus)

24.
Laboratory

Provide each student with a stem(leaves removed).  Have the students draw a stem from a sample stem.  Then the students should label the various parts of the stem and state their functions.

Summary

Review the important points of:

· functions of leaves

· definition of photosynthesis
· definition and process of respiration
· external parts of a leaf and their functions

· internal parts of a leaf and their functions
· functions of roots.

· types of roots.

· composition of roots.

· distinction between taproots, lateral roots, adventitious roots, and fibrous roots.

Review the important parts of stem function and their use



Evaluation

Written test 

1.  Plants with roots that branch into a number of small primary and secondary roots

     have a:


A.  taproot system


B. adventitious root system


C. fibrous root system


D.  tuberous root system

2. The loss of water from a plant through its leaves is referred to as:


A. mitosis



B. photosynthesis


C. transpiration


D. capillary action

3.  Plant growth towards a light source is called _____________.

    
A. phototropism



B. geotropism


C. photosynthesis



D. transpiration

4.   The _____________ is the specialized seed tissue in which food is stored.


A. endosperm




B. epicotyl


C. radicle




D. plumule

5. Micro-nutrients are:


A. Water, air, and light.


B. Trace elements required in smaller amounts for plant growth.


C. Nitrogen, phosphorus, potassium.


D. Calcium, magnesium, and sulfur.

6  The ___________ of a dicotyledonous plant is responsible for creating new xylem and phloem cells.


A. cambium




B.  lenticel


C. stoma




D. guard cell           
7. Scientists who identify and classify plants are known as ____________.

A. taxonomists

B. pathologists

C. entomologists

D. paleontologists

8. Thermoperiodic describes a plant’s responses to…

A. changes in day and night temperatures

B. changes in day and night length

C. length of germination period

D.  all of the above
9.The ________ transports water and nutrients from the roots to other parts of the plant.

A. phloem

B. xylem



 C. pith



 D. cambium

10. Leaves have the capability to “breathe” through tiny pores in the epidermis called ____________________.

      a.  cuticles                b.  stomata                  c.  petioles                 d.  veins
Written Test Answer Key

1. D – tuberous root system
2. C - transpiration
3. A - phototropism
4. A - endosperm
5. B – Trace elements required in smaller amounts for 

  plant growth
6. A - cambium
7. A – taxonomists 
8. A – changes in day and night temperatures
9. B - xylem
10. B - stomata
Laboratory activity

How to Propagate from Leaf Cuttings
By eHow Home & Garden Editor :There are lots of ways to grow plants. Here is a propagation method that uses only one leaf. It's perfect if the plant you wish to grow has prominent veins, such as philodendrons, begonias and African violets.
Difficulty: Moderately Easy 
Things You’ll Need:

Misting Spray Bottles ;Garden Shears ;Miniature Clay Pots ;Potting Soil; Kitchen Utility Knives; Plastic Bags ;Toothpicks ;Toothpicks ;Plastic bags 
Instructions:

Step1
Select a healthy, mature leaf from the parent plant. The leaf should not be tender, new growth, but one that has been on the plant for a while. 

Step2
Remove the petiole (leafstalk) with sharp shears or a knife. The stem should be removed close to the base of the leaf. 

Step3
Slice across several of the larger veins on the underside of the leaf with a sharp knife. Try not to cut all the way through the leaf. 

Step4
Dust the cut veins with a rooting hormone. Rooting hormones encourage the production of new roots. 

Step5
Place the prepared leaf into a pot filled with damp, sterile potting soil. The soil should be premoistened prior to introducing the leaf cutting so that the soil underneath the leaf is damp. 

Step6
Pin the leaf flat, bottom-side-down, to the surface of the soil using toothpicks or bent wire. (You will actually pierce the leaf.) You want the leaf to stay in contact with the soil at all times. 

Step7
Place the prepared pot with the cutting into a plastic bag. The bag will provide humidity while the cutting is taking root. 

Step8
Use a spray bottle to water the cutting while it is inside the bag. 

Step9
Remove the cutting from the bag when you see new leaves beginning to form. 

Step10
Wait until each of the small plants growing from the original leaf has two sets of leaves. Then divide and transplant the new plants into separate small pots filled with sterile potting soil. Either cut the leaf apart with your clippers to separate the little plants or use a knife to divide the leaf into separate sections, each containing a new plant. 

Individual Learning Activity

Lesson:
Vegetative Structures of Plants
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.




1.   Describe the functions of vegetative plant parts.
2.
Discuss the differences between simple and compound leaves.

3.
Explain the process of photosynthesis.

4.
Explain the structural differences between dicot and monocot stems.

5.
Describe the differences between tap root and fibrous root systems.
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:
Individual Learning Activity Rubric
	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Vegetative Structures of Plants
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.   Describe the functions of vegetative plant parts.
2.
Discuss the differences between simple and compound leaves.

3.
Explain the process of photosynthesis.

4.
Explain the structural differences between dicot and monocot stems.

5.
Describe the differences between tap root and fibrous root systems.
Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Vegetative Structures of Plants
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.




1.   Describe the functions of vegetative plant parts.
2.
Discuss the differences between simple and compound leaves.

3.
Explain the process of photosynthesis.

4.
Explain the structural differences between dicot and monocot stems.

5.
Describe the differences between tap root and fibrous root systems.
Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Activities

FFA Nursery/Landscape CDE

FFA Floriculture CDE

FFA Forestry Field CDE

FFA Environmental/Natural Resources CDE

FFA Envirothon 

Georgia Green Industry Events
4.2.1

Functions of Leaves
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Capture light
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Exchange gases
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Provide a site for photosynthesis



Some leaves store food and water



Some form new plants and provide support
4.2.2
Photosynthesis
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6CO2 +6H20{in the presence of sunlight} => C6H1206 (sugars) +602
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4.2.4

Root Types

	
	Advantages
	Disadvantages

	Taproots
	· Penetrate deeper into the soil

· Obtain water from lower levels

· Anchor the plant
	· Difficult to remove/harvest plants

· Do not stabilize the soil well

	Fibrous Roots
	· Shallower, thus respond more quickly to fertilization/irrigation
· Stabilize the soil better
	· Less drought resistant

· tend to get exposed during cultivation


[image: image31.png]Modified Stems

Rhizome

Stolon

Tuber

Bulbs

Corms

Bermuda
Grass

Strawberry
Potato
Onion

Gladiolus





[image: image32.png]3.2.3 .

External Leaf Parts





	Respiration 
By Cindy Grigg 
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1     Did you know there are two kinds of respiration? One kind of respiration is when we breathe air in and out of our lungs. The other kind happens in both plant and animal cells, including people's cells.
 
2     Animals and plants need oxygen. When an animal breathes, it takes in oxygen gas and releases carbon dioxide gas into the atmosphere. This carbon dioxide is a waste product produced by the animal's cells during cellular respiration.
 
3     Cellular respiration occurs in the individual cells. Digested foods have chemical energy stored in them. Energy to live comes from releasing this energy. Cells use oxygen to "burn" food for energy. Water and carbon dioxide are produced as wastes. The cells in both plants and animals perform respiration. Carbon dioxide is also released into the atmosphere when fuels are burned, such as in automobiles or factories. Plants take in carbon dioxide and release oxygen through their leaves.
 
4     Plants use a process called photosynthesis to make their own food. During photosynthesis, a plant uses light, water, and carbon dioxide to make its own food. Oxygen is given off during photosynthesis as a waste product.
 
5     The chemical equation for photosynthesis is:
LIGHT (energy) + CO2 + H2O --> C6H12O6 + O2
 
6     This is the reaction that only plants and some algae and bacteria can do. They take sunlight and combine carbon dioxide (CO2) and water (H2O). They create glucose (C6H12O6) and oxygen gas (O2). By this process, plants change energy from the sun into glucose.
 
7     The reverse of this process is cellular respiration. The sugars made from photosynthesis are broken down with oxygen to release energy. The waste products are carbon dioxide and water.
 
8     The equation for this is: C6H12O6 + O2--> Usable Energy (ATP) + CO2 + H2O.
 
9     Cells then use that energy to power the functions of the cell. The energy has been stored in a compound called adenosine triphosphate (ATP). ATP is the molecule used by cells to power the secondary reactions that keep them alive.
 
10     Some other organisms such as algae, which are not classified as plants or animals, also make their own food by photosynthesis. Most algae live in water. The amazing thing is that eighty percent of the oxygen on Earth is made by algae living in oceans. Plants living on land replace the remaining twenty percent of the oxygen used by animals. This is a vital reason we must protect our oceans from pollutants. The algae living in our oceans are crucial to life on Earth.
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Directions:  Fill in each blank with the word that best completes the reading comprehension.

     Did you know there are two kinds of respiration? One kind of respiration is when we breathe air in and out of our lungs. The other kind happens in both plant and animal cells, including people's cells.
     Animals and plants need oxygen. When an animal breathes, it takes in oxygen gas and releases carbon dioxide gas into the atmosphere. This carbon dioxide is a waste product produced by the animal's cells during cellular respiration.
     Cellular respiration occurs in the (1)  _______________________   cells. Digested foods have chemical energy stored in them. Energy to live comes from releasing this energy. Cells use oxygen to "burn" food for energy. Water and carbon dioxide are produced as wastes. The cells in both plants and animals (2)  _______________________   respiration. Carbon dioxide is also released into the (3)  _______________________   when fuels are burned, such as in automobiles or factories. Plants take in carbon dioxide and release oxygen through their leaves.
     Plants use a process called photosynthesis to make their own food. During photosynthesis, a plant uses light, water, and carbon dioxide to make its own food. Oxygen is given off during photosynthesis as a waste (4)  _______________________  .
     The chemical equation for photosynthesis is:
LIGHT (energy) + CO2 + H2O --> C6H12O6 + O2
     This is the reaction that only plants and some algae and bacteria can do. They take (5)  _______________________   and combine carbon dioxide (CO2) and water (H2O). They (6)  _______________________   glucose (C6H12O6) and oxygen gas (O2). By this (7)  _______________________  , plants (8)  _______________________   energy from the sun into glucose.
     The (9)  _______________________   of this process is cellular respiration. The sugars made from photosynthesis are broken down with oxygen to release energy. The waste (10)  _______________________   are carbon dioxide and water.
     The equation for this is: C6H12O6 + O2--> Usable Energy (ATP) + CO2 + H2O.
     Cells then use that energy to power the functions of the cell. The energy has been stored in a compound called adenosine triphosphate (ATP). ATP is the molecule used by cells to (11)  _______________________   the (12)  _______________________   reactions that keep them alive.
     Some other organisms such as algae, which are not classified as plants or animals, also make their own food by photosynthesis. Most algae live in water. The amazing thing is that eighty percent of the oxygen on Earth is made by algae living in oceans. Plants living on land replace the remaining twenty (13)  _______________________   of the oxygen used by animals. This is a vital (14)  _______________________   we must (15)  _______________________   our oceans from pollutants. The algae living in our oceans are crucial to (16)  _______________________   on Earth. 



	Name _____________________________ 
	
	
	Date ___________________ 


Respiration
	1.  

	Photosynthesis is the process by which:
[image: image3.jpg]


  Animals break down food.
[image: image4.jpg]


  Animals make their own food.
[image: image5.jpg]


  Plants make their own food.
[image: image6.jpg]


  Plants break down food.


	
	2.  

Respiration is the process in which:
[image: image7.jpg]


  Cells produce carbon dioxide and water
[image: image8.jpg]


  Cells use oxygen to burn food for energy
[image: image9.jpg]


  Both a and b
[image: image10.jpg]


  Neither a nor b


	3.  

Where do most algae live?
[image: image11.png]
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	4.  

What do you think would happen to the amount of oxygen in the atmosphere if all of Earth's algae suddenly died off?
[image: image13.png]
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	5.  

Plants and animals perform respiration.
[image: image15.jpg]


  False
[image: image16.jpg]


  True

	6.  

Once animals use oxygen, it can never be replaced.
[image: image17.jpg]


  False
[image: image18.jpg]


  True


	7.  

Algae cannot make their own food.
[image: image19.jpg]


  False
[image: image20.jpg]


  True

	8.  

Plants produce oxygen as a waste product of photosynthesis.
[image: image21.jpg]


  False
[image: image22.jpg]


  True



	Respiration - Answer Key


1  [image: image23.jpg]


  Plants make their own food.
2  [image: image24.jpg]


  Both a and b
3  Most algae live in water.
4  The amount of oxygen in the air would decrease.
5  [image: image25.jpg]


  True
6  [image: image26.jpg]


  False
7  [image: image27.jpg]


  False
8  [image: image28.jpg]


  True


Cell Energy Study Guide 
(Write definitions or functions) 


1. Autotrophs 
_ 


2. What is photosynthesis 
_ 


3. Heterotrophs 
_ 


4. What is cellular respiration 
_ 


5. ATP 
_ 

6. Energy releasing equation ATP- 



____ + 
+ _...-<E"",n"",e"""rgy=-<-_ 


7. What is an analogy for ATP? 
_ 

8. What is different between ATP and ADP 

---------------- 


9. Photosynthesis Equation 
+ 
+ Light - 
+ 
_ 

10. Cellular Respiration Equation __ + __ + 
- 

11. Difference between anaerobic and aerobic respiration 
_ 

12. Compare and contrast photosynthesis and cellular respiration using a Venn diagram. 

Answer Key
How do cells obtain energy?

Lesson Review

1. fermentation 2. photosynthesis 3. cellular respiration 4. glucose 5. energy 6. chloroplasts 7. alcohol molecules 8. carbon dioxide Skill Challenge

1. cellular respiration 2. mitochondria 3. glucose and oxygen 4. water and carbon dioxide

Essential Questions:

What are the functions of the vegetative parts of plants?

What are the differences between simple and compound leaves?

How does photosynthesis affect plants?

What parts are found on plant stems?

How are tap roots different from fibrous roots

Vocabulary

Simple leaf         Bark

Blades                 Phloem

Veins                   Cambium

Vocabulary

Epidermis              Xylem

Stomata                Roots

Internal cell          Tap Roots

Vocabulary
Petiole              Fibrous root

Stipule              Primary root

Compound leaf         Osmosis
Vocabulary

Stem              Phototropism

Subterranean stem     Geotropism



Tuber









Bulb

Vocabulary

Corm

Rhizome

Woody Stem

Herbaceous Stem

Respiration

Consume
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