Georgia Agriculture Education Curriculum



Course:
01.469
Fruit and Vegetable Production

Unit 3 :
                  Recognizing Plant Propagation Techniques Related  to    




Fruit, Nut, and Vegetable Production
Lesson 1: 
Identifying Plant Structures and Their Function

QCC:
114
Objectives: 

1.
Describe the structure and function of plant roots.

2.
Identify the structure of plant stems and discuss their function.

3. Identify examples of plant stems and discuss their function.

4. Describe the structure and function of leaves.

5. Identify examples of modified leaves.

6. Identify the structure and functions of plant reproductive structures

7. Recognize examples of fruits and seeds.

Teaching Time:
Classroom: 2 hours

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


Production, 8456-A.

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, 4th  Ed.,


John Wiley & Sons, Inc., New York, 1997

Materials and Equipment:

IMS Pamphlet 8456-A

Topic Test 8456-A

Teaching Procedure

Introduction and Mental Set

Plants and animals are built from tissues that form organs.  The organs of a plant include the leaves, roots, stems, and reproductive structure (flowers and fruit).  Each organ performs a specialized task for the plant.  Knowledge of the structure of a plant is necessary to propagate, prune, and harvest horticulture crops.

Discussion

1. Discuss the structure and function of roots.

A. Roots are the first plant structure to emerge during germination.


1.  Roots are generally found below the soil.


2.  Roots represent ½ of the plant’s total weight.

B. Roots have several functions.


1.  Roots absorb water and nutrients from the soil.


2.  Roots support the plant in an upright position.


3.  Roots distribute food energy produced by the leaves downwards to the growing root tip.

 
4.  Some plants utilize their roots for specialized food storage.

C. The first root to emerge from a seed is called the primary root.  Roots have several important areas that are vital of the function of the plant.

1. Root cap –located at the tip, covers and protects root tissues as the root elongates.

2. Zone of division and elongation – the area where all cell division and elongation occurs, cells in this area divide and lengthen rapidly before developing into specialized cells.

3. Zone of maturation – the area where root hairs and secondary roots form.

a. Root hairs – take up the majority of water and nutrients.

b. Secondary roots – function the same as primary roots.

D. Plant root systems are classified based on the relative sizes of their primary and secondary roots.

1. Tap root systems.

a. Primary root thickens and becomes the dominant root.

b. Secondary roots are present but much smaller.

c. Dandelions, carrots, turnips, and most trees have a tap root system.

2. Fibrous root systems.

a. Primary and secondary roots are of similar diameter and remain close to the soil surface.

b. Fibrous root systems help prevent erosion.

3. Adventitious roots.

a. Form on stems and leaves.

b. Help support or prop the plant (example – corn).

c. Draw additional moisture from the air (example – weeping fig and philodendron).

4. Modified roots used for food storage.

a. Modified tap roots – carrots, radishes, and beets.

b. Modified fibrous roots – sweet potato.






Sweet potatoes can form adventitious buds, called slips, 





which are used to grow new plants.

2. Activity

See page 3 of 8456-A


3.        Discuss the function and structure of stems.





A. Functions of stems.

1. Transport water and nutrients from the roots to the leaves.

2. Transport food energy from the eaves to the roots.

3. Provide support structure for the leaves, flowers, and reproductive structures.

4. Young, green stems also help collect sunlight for photosynthesis.

B. Stems are classified as herbaceous or woody.


1.Herbaceous stems.

a. Most are soft, green, and juicy stems and belong to plants that live for only one year or that die back to their roots during winter.

b. Corn, tomatoes, and most flowering annuals are examples.

2. Woody stems.

a. New growth is green, but becomes woody as it ages (examples oaks and maples).

b. Plants may live for many years.

c. Classified as deciduous or evergreen.

d. Deciduous plants lose their leaves during winter and pass through a dormant period.

e. Evergreen plants lose and replace their foliage continuously throughout the year.

C. Structures of stems.

1. Deciduous woody stems have many external structures that are important to growth following winter dormancy.

a. Terminal bud – The bud located at the tip of the stem; it contains cells ready to divide and grow to produce further growth of existing stems.

b. Axillary bud – Sometimes called lateral buds, they also contain actively dividing cells and produce side growths or branches.

c. Nodes – The stem areas from which axillary buds and leaves develop. Characterized by a slight swelling of the stem. 

d. Internode – Stem areas between nodes and have no leaves or axillary buds.

e. Bud scale – Hard structures that protect the terminal and axillary buds during the winter.  Scales fall away when growth begins in the spring and leave a bud scale scar or growth ring.  

f. Abscission layer – The layer of special cells found where the leaf joins the stem.  This layer helps the plant shed the leaf at the appropriate time and then forms a protective seal on the stem.  This layer leaves a visible area known as the leaf scar.

g. Lenticels – Small pit-like structures located on woody stems.  These holes are not covered by outer bark and allow the inner cells to exchange oxygen and carbon dioxide gases with the air.

h. Adventitious buds – Buds that form near an area where the stem has been wounded.  These buds allow new stems to from when the plant is injured.

i. Flower buds – These buds are located in the node region and contain cells that will develop into various structures found within flowers.

D. Herbaceous plants may also contain terminal buds, axillary buds, nodes, internodes, flower buds, and adventitious buds.

E. Some plants have modified stems that are used for protection or food storage.  Bulbs, corms, rhizomes, and white potato tubers are examples of underground modified stems.

1. A bulb is a specialized underground storage organ that consists of a short, fleshy stem with a flower bud and a growing point.

a. Concentric or tunicate bulbs - Examples are onions, garlic, hyacinths, and tulips.  Leaves formed from a basal plate surround a shoot and a flower that are ready to emerge when dormancy has broken.  The outer skin is made of dried leaves.  Adventitious roots are formed annually. Garlic has cloves formed from axillary buds on the basal plate.  These cloves can be separated and planted to asexually propagate the plant.

b. Non-tunicate or scaly bulbs – Examples are lily bulbs.  This bulb has scale-like leaves surrounding the central stem structure.  Scaly bulbs have permanent roots.  Scaly bulbs may be asexually propagated by breaking off a scale and keeping it moist until adventitious shoots produce new bulblets.

2. A corm is the swollen base of a stem enclosed in dry scale-like leaves.

a. Examples are crocus and gladiolus.

b. Corms contain nodes and internodes and are therefore modified stems.

c. Corms contain flowering stems that develop after a period of cold weather. Corms form adventitious roots every year.

d. Each year a new corm develops directly above the previous corm.

e. To avoid cold temperatures contractile roots form and pull the corm deeper in the soil.

f. Cormlets form at the base and may be separated to asexually propagate the plant.

3. A rhizome is an underground stem, usually horizontal, distinguished from a root by the presence of nodes and internodes.

a. Examples are iris and ginger.

b. Pachymorphs are short, thick rhizomes.  Buds along the pachymorph develop into new plants by lateral branching.  The rhizome may die between the lateral branches and isolate the branches as new plants.  The rhizome may be vegetatively propagated by splitting the pachymorph between lateral branches.

c. Grasses form long, thin rhizomes called leptomorphs.  Roots develop at the nodes. If the leptomorph is separated from the plant, axillary buds develop shoots and form new plants.

4. Fruiting spurs are short thick stems that carry the flowers and reproductive structures of the tree.

a. Examples are apples, ginko, and other fruit trees.

b. Spurs grow slowly and are thickened by bud scale scars.

c. They appear after the tree reaches maturity.

d. Since fruit forms on the spurs, damage to the spur can occur during harvesting.

e. Spurs develop fruit for only 5 to 7 years.  Trees should be pruned to encourage the growth of new spurs.

5. Stolons are modified stems that grow horizontally along the ground.

a. Examples are strawberries and spider plants.

b. Stolons (runners) are produced during the long days of the summer from axillary buds on the crown of the plant.

c. Adventitious roots develop where the stolon touches the soil, and new plants form.

d. Removing the daughter plants formed on the stolon asexually propagates strawberries.  

6. Potatoes are the underground stems called tubers.

a. The eyes of a potato are nodes with axillary buds.

b. “Seed potatoes” are small pieces of the potato that contain an “eye”. Seed potatoes are used to propagate new plants.

c. Stolons at the base of the potato plant elongate during the summer. Tubers form at the tip of the stolon.  Soil is pulled to the base of the plant to encourage adventitious stolon and tuber formation, increasing potato yields.

7. Cladophylls are green modified stems that can photosynthesize.

a. Examples are cactus and asparagus.

b. Cladophylls take the place of leaves and reduce water loss.

4.        Activity.
See pages 5 and 7 of 8456-A


5.       Discuss the structure and function of leaves.

          A.
The primary function of leaves is to conduct photosynthesis.

1. Takes place is specialized cells in the leaf.

2. Water and carbon dioxide gas are chemically combined in the presence of sunlight to form plant sugars, oxygen gas, and water.

         B.          Leaves are important in the process of gas exchange.

1. Photosynthesis requires carbon dioxide and produces oxygen.

2. Stomata, tiny pores on the underside of the leaf, open to allow carbon dioxide in and oxygen out.  

3. Water in the leaf passes through the stomata and evaporates.  This process is called transpiration.

a. Transpiration draws water up the stem from the roots.  

b. This water carries nutrients from the soil to help the plant grow.


         C.         Leaves are structure to maximize the capture of sunlight.

1. The leaf blade is the broad flat surface of the leaf.

2. The petiole is the stalk that attaches the leaf to the stem.

3. Stipules are small leaf-like appendages found below the base of the petiole.

a. Stipules are green and photosynthesize.

b. Stipules are often modified into tendrils, spines, or scales.

4. Leaves are classified as either simple or compound.

a. A simple leaf has a single blade and petiole attaching it to the stem.

b. A compound leaf has a blade divided into several distinct leaflets attached to a shared petiole.

5. Veins run through the leaf blade.  This network of veins carries water and dissolved nutrients from the roots to the leaves and food energy from the leaves down to the roots.

a. The midrib is the largest vein and runs from the petiole to the tip of the leaf.

b. Lateral or secondary veins branch off the midrib and carry water to the photosynthesis sights.

c. Leaf vein patterns are also used to classify plants. Dicotyledonous plants have veins that contain several branches and are describes as being pinnate or palmate.  Monocotyledonous plants have veins that are parallel to the midrib.

6. Some plants have modified leaves to help them survive in their native environment

a. In hot dry climates, cacti have modified their leaves into spines and photosynthesis occurs in the stem.  Other succulent plants have thick fleshy leaves with a waxy outer layer.  These modifications help store water and reduce the rate of water loss through transpiration.

b. Many conifers have leaves modified into slender needles to conserve water.  

c. Some plants have bracts that are colored leaf modifications located directly below the flower. Brightly colored bracts compensate for less attractive flower petals and may protect the flowers as they develop. 

d. Tendrils are modified leaves that help plants cling to objects and climb towards the sun.

e. Bud scales are modified leaves that protect terminal and axillary buds.

f. Cotyledons and bulbs are modified leaves that the plant uses for storage.


6.        Activity


           See page 9 of 8456-A

7.
Discuss the reproductive structures of plants.

A.        Flowers are the reproductive structures of flowering plans (angiosperms).

1. They promote the sexual reproduction and produce seeds and fruit that aid in the dispersal of plant species.

a. Brightly colored and perfumed flowers attract insect and other pollinators.

b. Wind pollinated trees and grasses have flowers that are generally unscented and less showy. 

c. Nectar and pollen are a food source and attractant for animals that act as pollinators. Nectar attracts bees and hummingbirds that pollinate flowers.

2. Most flowers have a similar structure.

a. Complete flowers have four basic parts – petals, pistil, sepals, and stamens.

b. Pedicel - connects the flower to the stem.

c. Receptacle – connected to the pedicel and has the four basic flower parts attached to it.

d. Sepals – leaf-like structures that form an outer ring around the base of the flower.  It encloses and protects the flower bud before opening.  The complete ring of sepals is called the calyx.

e. Petals – the bright and colorful part of the flower.  The color of the petal serves to attract specific pollinators.  The complete ring of petals is called the corolla.

f. Stamens – the male reproductive organs of the flower.  Comprised of the anther and filament.  The filament is the stalk-like structure that holds the anther.  The length of the filament is significant in the pollination process.  The anthers are located at the tip of the filament and are sac-like structures that contain the pollen grains. 

g. Pistil – the female reproductive part of the flower.  Comprised of three parts: the stigma, style, and ovary.  The stigma is a sticky flattened surface that receives the pollen.  The style supports the stigma and connects it to the ovary.  The ovary is an enlarged structure containing the female sex cells or ovules.  

h. When pollination occurs, the pollen sticks to the stigma and germinates.  The pollen produces a root-like structure, the pollen tube, which grows down through the stigma, through the style and into the ovary.  The pollen tube enters the ovule and the male and female sex cells merge (fertilization).  The ovary begins to develop and change into a fruit. 

i. Not all flowers have a corolla, calyx, pistil, and stamen.  Flowers that have all four parts are called complete flowers; flowers missing one or more parts are called incomplete. Pistillate flowers have a pistil but no stamens, and staminate flowers have stamens but no pistils; both are referred to as imperfect incomplete flowers because they are missing reproductive organs.  If the plant has pistillate and staminate flowers on the same plant, it is called monoecious (corn is an example).  Dioeious plants have male and female flowers on completely separate plants (kiwi, asparagus, and holy are examples).

B. Gymnosperms (conifers) have male and female cones as reproductive organs.

1. Cones are specialized reproductive structures made up of many scale-like modified leaves.

2. Male cones produce pollen carried to the female cone by wind.

3. Female cones develop seed after pollination.  Seeds are wind dispersed.

C. The structure and function of fruits.

1. After pollination in flowering plants, each ovule develops into a seed, and in many plants the ovary develops into a fruit.

2. Fruits are used to disperse the sees away from the parent plant.

a. Fleshy fruits (apples, peaches, berries, tomatoes, squash, and cucumbers) attract birds and animals to their seeds.

b. Other fruits are dry and carried away by wind, or have a hard shell to protect them from the winter (sunflower seeds, dried corn, and nuts).  In beans and okra, the outer shell splits open and releases the seed. 

3. Fruits can be classified into four types – simple, aggregate, multiple, and accessory.

a. A simple fruit (cherries, tomatoes, apples, and oranges) develop from a single flower with a single ovary.

b. Aggregate fruits (blackberries) are formed from a single flower with many pistils.

c. Multiple fruits (pineapples) develop from flowers clustered along a common axis and their ovaries fuse together to make one large fruit.

d. An accessory fruit (strawberries) develops from a structure other than the ovary.  The strawberry develops from the receptacle and the seed develops on the surface of the fruit.

8.
 Activities

See page 13 of 8456-A

Summary

Review important points:

What is the structure and function of roots?

What is the structure and function of stems?

Discuss modified stems.

What is the structure and function of leaves?

Discuss modified leaves.

What is the structure and function of flowers?

What is the reproductive structure of gymnosperms?

What is the function of fruit?

How is fruit classified?

Evaluation
Topic Test 
8456-A
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