Georgia Agriculture Education Curriculum



Course:
01.461 General Horticulture

Unit 11:
Growing Ornamental Crops in the Greenhouse
Lesson 5:
Plant Growth Processes and Factors That Affect Them

GPS: ……………………………………………….AG-GH/PS-11- a,b
Objectives: 

1.
Describe the process and formula for photosynthesis.

2.
Describe the process and formula for respiration.

3.
Identify cultural and environmental factors that affect plant growth.

4.
Identify plant nutrients and describe their effect on plant growth.
Teaching Time:

3 hours
References:

Primary Student Texts:

Herren, Ray V. The Science of Agriculture: A Biological Approach. Delmar Publishers, Inc. Albany, NY.  ISBN: 0-8273-5811-3. 

Van Cleave, Janice.  A+ Projects in Biology.  John Wiley & Sons, New York, NY.  

Secondary Text for teacher planning and occasional use:

Barden, John A., R. Gordon Halfacre, David J. Parrish.  Plant Science. McGraw-Hill Book Company, NY.  ISBN 0-07-003669-1.
Web sites:

Master Gardener Series-Botany Module

   www.orst.edu/extension/mg/botany/figures.html
Phototropism

  http://www.cals.ncsu.edu/nscort/outreach_exp_phototrop.html 

Photoperiodism

   http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/P/Photoperiodism.html
Materials and Equipment:

Plants


Transparencies 11.5.1 - 11.5.2

Overhead projector






Power Points at www.gaaged.org
:

Plant Growth Processes

Plant Processes

Plant Structure

Plant Parts and Functions

Plant Growth Quiz Game

Plant Systems Quiz Game
Teaching Procedure

Introduction and Mental Set
1.
Plants are the basis for all of agriculture.  All life is dependent on plants.  A vital function of plants is replenishing the Earth=s oxygen supply by the giving of oxygen and using carbon dioxide. What would the earth be like if plants did not carry on these functions?

2.
Ask students to share their perceptions.

Discussion

1.
Why are plants such a vital part of Carbon Dioxide/Oxygen (CO2/O2) exchange?
A.
Animals breathe in air, use oxygen, and exhale carbon dioxide

B.
All animals need oxygen to survive.

C.
Plants do the opposite they take carbon dioxide from the air, and give off Oxygen.

D.
Through this cycle, the correct balance of oxygen and carbon dioxide is maintained in the atmosphere

E.
The large-scale destruction of plants could lead to problems with the air we breathe. (Oxygen Cycle picture)

2.
Why is photosynthesis essential to CO2/O2 exchange?  Display and discuss transparency 2.2.1.

A.
The broad surface area of the leaf absorbs sunlight to be used as energy.


B.
Carbon dioxide is taken from the air and the other nutrients (including water) are taken from the soil and transported to the leaves in the water through the xylem.

C.
A chloroplast creates a chemical process that converts their raw materials into usable food for the plant.

D.
The chemical reaction takes carbon dioxide and water and converts these materials into sugar and oxygen.

E.
6CO2 + 6H2O --> C6H12O6 + 6O2

F.
Photosynthesis occurs only during daylight.

3.
How is respiration important to CO2/O2 exchange?  Display and discuss transparency 2.2.2

A.
Respiration is the reverse of photosynthesis.

B.
Sugar and oxygen are broken down, releasing carbon dioxide, water and energy. C6H12O6 + 6O2   6CO2 + 6H2O + energy

C.
Respiration occurs 24 hours a day. 

4.
Laboratory
Complete the respiration lab listed in A+ Projects in Biology.
5.
What do plants need for growth?

A.
Nutrients

B.
Air

C.
Water

D.
Light

E.
Correct temperature.
6.
Where do plants get the nutrients they need for growth?
From the soil and air.
7.
What are some nutrients plants need for growth? 

Nitrogen


Iron


Molybdenum


Phosphorus

Boron


Chlorine

Potassium

Zinc


Copper

Calcium


Manganese

Sulfur

Magnesium

Sodium


8.
What are the functions of the primary nutrients in plant growth and development?

A.
Nitrogen: fast growth, synthesis of organic compounds, including amino acids, proteins, coenzymes, nucleic acids and chlorophyll

B.
Phosphorus: Important in energy storage and transfer.

C.
Potassium: essential for photosynthesis, sugar translocation, and enzyme activation.

9.
What are the functions of the secondary nutrients and micronutrients?
A.
Secondary nutrients:

· Calcium: components of cell walls, needed for cell growth and division.

· Magnesium: central part of chlorophyll, photosynthesis.

· sulfur: present in some amino acids and vitamins

B.
Micronutrients:

· Iron: essential for synthesis of chlorophyll

· Boron: regulates metabolism

· Zinc: protein synthesis

· Manganese: respiration, photosynthesis

· Copper: enzyme activation

· Molybdenum: nitrate reduction and nitrogen fixation

· Chlorine: photosynthetic process

· Sodium: plant-water relations 

Summary

Review photosynthesis and respiration.  They are two main plant processes carried on by green plants.  Photosynthesis is a building process, whereas, respiration is a tearing down process.  Photosynthesis occurs only in the presence of light, and respiration occurs 24 hours a day.  Photosynthesis uses CO2, and releases O2, whereas, respiration uses O2, and releases CO2.  Both processes release H2O as a by-product. 

Plants need five things for growth: Nutrients, water, air, light and correct temperature.  There are 17 essential elements (three are from air and H2O, carbon, hydrogen, oxygen).  Three are primary or primary, three are secondary, and 8 are minor or trace.



Evaluation
Written test

Laboratory activity
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sunlight
                           6CO2 + 6H2O             C6H12O6 + 6O2
2.2.2
Respiration Chemical Process
C6H12O6 + 6O2  6CO2 + 6H2O
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