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Unit: 3.2 Leaf Tissues, 








Structures, and Function
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 3: Plant Vegetative Structures
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will explain the function of plant leaves and describe and explain the function of external leaf structures. Students will describe and explain the function of internal leaf structures. Students will define and explain the process of photosynthesis and explain hoe stomata operate.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
3
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also 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.
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  Standards
GPS Focus Standards:
AG-PSB-3-d: Describes and explains the function of internal and external plant structures. 

AG-PSB-3-e: Defines and explains the process of photosynthesis. 
GPS Academic Standards:
SCSh9, Students will enhance reading in all curriculum areas. 
SB1, Students will analyze the nature of the relationships between structures and functions in 
living cells.
SB2 (e), Compare the advantages of sexual reproduction and asexual reproduction in different situations.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the role that leaves and photosynthesis play in the environment.  Students will understand the role that these structures play in agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
What are the functions of leaves?
What is photosynthesis and why is it important?

Why is it important to understand the internal and external parts of a leaf?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers.  Albany, NY.  ISBN: 0-8273-5811-3.  1997.

Secondary Text for teacher planning and occasional student use:
Abramoff, Peter and Robert G. Thomson. Laboratory Outlines in Biology-V. W.H. Freeman and Company, N.Y. 1991. ISBN 0-7167-2142-2.

Barden, John A., R. Gordon Halfacre, and David J. Parrish. Plant Science.  McGraw-Hill Book Company, N.Y. 1987.

700 Science Experiments for Everyone. Compiled by Unesco.1962. ISBN 0-385-05275-8 Trade, 0-385-06354-7 Prebound.

Schroeder, Charles B. & Elizabeth Darmo.  Activity Manual.  Introduction to Horticulture Science and Technology.  Interstate Publishers, Inc.  Danville, IL.  1998.

Biondo, Ronald J.  Activity Manual.  Introduction to Plant and Soil Science and Technology.  Interstate Publishers, Inc.  Danville, IL.  1998.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Overhead projector

Transparencies 3.2.1 - 3.2.3

Various Leaves
Potted plants
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 3.2.1.


-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 3.2.2.


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. What are the external parts of the leaf, and what are their functions?  Display and discuss transparency 3.2.3.  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.

7. 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.

8. 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.

9. 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.

Summary

Review the important points of:

functions of leaves

Definition of photosynthesis

external parts of a leaf and their functions

internal parts of a leaf and their functions

Evaluation


Written test

Laboratory activities
3.2.1

Functions of Leaves
Capture light

Exchange gases

Provide a site for photosynthesis

Some leaves store food and water


Some form new plants and provide support

3.2.2
Photosynthesis

6CO2 +6H20{in the presence of sunlight} => C6H1206 (sugars) +602
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3.2.3

External Leaf Parts
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