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Course:
01.469
Fruit and Vegetable Production

Unit 3 :
                  Recognizing Plant Propagation Techniques Related  to    




Fruit, Nut, and Vegetable Production
Lesson 2: 
Recognizing the Physiological Processes within Plants.

QCC:
114, 115
Objectives: 

1.
Describe the process of transpiration and its importance to plant growth.

2.
Recognize the importance of photosynthesis and how it affects plant growth..

3. Explain the process of translocation and its occurrence within plants.

4. Describe the importance of respiration and its effect on plant growth.

5. Explain the importance of pollination and fertilization and their roles in the process of plant reproduction.

Teaching Time:
Classroom: 2 hours

Laboratory: 1 hour
References:
Instructional Materials Service (1998), Agriscience 364: Fruit, nut, and vegetable


Production, 8456-B.

Georgia Fruit and Vegetable Growers Association available on-line at www.gfvga.org.

USDA available on-line at http://usda.mannlib.cornell.edu/usda/reports/general/sb/b9460199.pdf
Additional References:

Swaider, J.M., & Ware, G.W. Producing vegetable crops, 5th, Interstate


Publishing, Inc. Danville, IL, 2002

Maynard, D.N. & Hochmuth, G.J. Knott’s handbook for vegetable growers, 5th  Ed.,


John Wiley & Sons, Inc., New York, 2007

Materials and Equipment:

IMS Pamphlet 8456-B

Topic Test 8456-B

Teaching Procedure

Introduction and Mental Set

Would you expect a tomato plant to grow in the dark?  Would the same plant grow in the light without water?  Would an animal survive without water?  Plants and animals have similarities; both need water, nutrients, and air for physiological processes.  

Discussion

1. Discuss transpiration.

A. Less than 1% of the water absorbed through the roots of a plant remains in the plant.  Most of the water passes through the plant and evaporates.  This evaporation is known as transpiration.

B. Transpiration allows large amounts of water to be taken up by the roots.  This water contains nutrients from the soil that are essential for a plants survival.  Transpiration assists with maintaining optimum turgidity and leaf temperature. Water taken up by the roots moves through the plant within xylem tissue.


1.  The xylem of gymnosperms consists of tracheids.


2.  The xylem of angiosperms consists of tracheids and vessel elements.

a. Tracheids and vessel elements mature and die before water is carried through them.

b. Tracheids have many tiny openings that allow water to move through neighboring tracheid cells.

c. Vessel elements are wider than tracheids and form a continuous channel of water for water to move.

C. Transpiration and photosynthesis occurs during the daytime.


1.  Photosynthesis requires light to power the process. Carbon dioxide from the air is necessary for photosynthesis to produce sugars.


2.  Carbon dioxide molecules are large and must pass through pores to enter the leaf.  Water vapor from the leaf escapes through these open pores.


3.  These pores, the neighboring guard cells, and accessory cells are called the stomate. 

a. Stomates are found on both sides of the leaf, but most are on the underside of the leaf.

b. Grasses have stomates evenly distributed on both sides of the leaf.

c. Submerged plants have no stomates.

d. Stomates of dicots have guard cells shaped like two kidneys.

e. Stomates of monocots have guard cells shaped like dumb-bells.



4.  The cuticle controls the movement of gases and water through the 

  

leaf.

a. The cuticle is found on the surface of the leaf and is made up of a waxy substance called cutin.

b. The amount of cutin increases as light intensity increases.  Increasing the cutin protects the plant from water loss.

5.  The size and shape of a leaf affect the amount of water lost during   


transpiration.

a. Some cacti have small thick leaves to reduce water loss through 

transpiration.

b. Some conifers have needle-like and scale-like leaves that reduce 

transpiration.

6. The power of transpirational pull is the driving force behind transporation.

a. As water evaporates through the stomates, it is replaced by water pulled up the xylem.  The water molecules adhere together.

b. The cause of the transpitational pull is the water potential gradient that exists from the soil through the plant and into the atmosphere.

c. Water potential is a measure of energy available in a solution to cause water molecules to move.   It is represented by the symbol ( and expressed in terms of pressure (units of bars).

d. Solute concentration and pressure affect water potential.  

e. Water potential is greatest in the soil and lowest in the atmosphere.  Water moves in the direction of the lowest potential.  The drier the air, the lower its water potential.

f. Wilting occurs when more water is transpired than can be absorbed by the roots.  A wilted plant will usually return to a healthy state with the addition of water.  The permanent wilting point occurs when damage is too great for the plant to recover. High temperature, low humidity, and wind increase the loss of water.

2.       Activities
                     See page 4 of 8456-B.


3.       Discuss photosynthesis.
A. Photosynthesis is the process by which plants convert solar energy into chemical energy in the form of sugars.

1. Photosynthesis formula:


Carbon Dioxide  +  Water        Chloroplasts       Sugar  + Oxygen
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Light

2. Photosynthesis takes place in the chloroplasts.

a. Chlorophyll, a pigment, absorbs light (mostly blue and red wavelengths) and converts the light into chemical energy.

B. Photosynthesis is divided into two reactions.


1.  Light reaction  

a. Chlorophyll converts light energy into chemical energy.

b. Water molecules are split and oxygen is released. 

2. Dark reactions.

a. Stored chemical energy is produced in the form of sugar.

b. Carbon dioxide is used to produce the sugar.

c. Lipids and amino acids are also produced.


4.       Discuss translocation.

          A.
Translocation is the movement of sugars from the photosynthesis site to      


other tissues of the plant.


1.  The site where the sugars were produced is called the “source.”


2.  The destination site of the sugars is called the “sink.”

         B.          Sugars move through the phloem tissue.


         C.         At the sink site sugars may be used for energy or stored for future use.

1. Sugar is converted to starch for storage.

2. Roots are often used to store starch.

5.
Discuss respiration.

A. During respiration the sugar produced by photosynthesis is converted 

into energy.

B. Respiration takes place in or near the mitochondria.

C. There are three phases of respiration.

1. The first phase is called glycolysis.

a. Takes place in the cytoplasm that is near the mitochondria.

b. Sugar is broken down into smaller molecules.

2. The second phase is called the Krebs cycle.

a. Takes place inside the mitochondria.

b. Creates high-energy molecules.

c. Creates amino acids.

d. Carbon atoms in the sugar form carbon dioxide.

3. Energy and water are produced in the third phase of respiration.


6.
 Reproduction.

A. Sexual reproduction involves the exchange of genetic materials.

1.  Sexual reproduction in angiosperms (flowering plants).


a.  The male reproductive part of the flower is called the 


     stigma and consists of the filament and anther.

b. The female part of the flower is called the pistil and consists of 

the stigma, style, and ovary.

c. Pollination is the transfer of pollen from the anther to the 

stigma.

d. Sperm from the pollen fertilizes the egg cell in the ovule.

e. Self-pollination occurs when pollination takes place between the anther and stigma of flowers on the same plant.

f. Cross-pollination occurs when pollen is transferred from the anther of a flower on one plant to the stigma of a flower on another plant.

2. Sexual reproduction in gymnosperms (conifers).

a. Gymnosperms have male and female cones.

b. Pollen from the male cone is carried by the wind to the female cone. 

3. Seeds are produced following pollination.

a. A seed contains a plant embryo and other structures necessary for development of the embryo.

b. Angiosperm seed contain endosperm, cotyledon, a radicle, and a seed coat. 



B.  Asexual reproduction occurs when a root, stem, or leaf is used to reproduce 

     the plant.

         1.  This process is also called vegetative reproduction.

         2.  New plants produced in this manner are genetically identical to the 

              parent plant.

Summary

Review important points:

What is transpiration?

What are stomata and how are they involved in transpiration?

What is the photosynthesis?

What are chloroplasts?

What is translocation?

What is the respiration?

Where does respiration occur?

Explain the difference between asexual and sexual reproduction?
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