Course:
01.464 Nursery/Turf Production and Management

Unit 5:
Propagating Nursery Crops
Lesson 1:
Propagate Plants Sexually 

QCC:
468, 480
Objectives: 

1.
Define sexual propagation.

2.
State four reasons why plants are propagated from seeds.

3.
Discuss pollination and fertilization.

4.
Identify parts and functions of the seed.

5.
List requirements for seed germination.

6.
Identify parts and function of the flower.

7.
Define seed stratification and scarification.

8.
List characteristics of quality seed.

9.
Determine methods of obtaining seed.

10.
Identify characteristics of a good growing media.

11.
Differentiate between indirect and direct seeding methods.

12.
List information on a plant label.

13.
Develop a seed-sowing schedule.

14.
Propagate plants sexually.

Teaching Time: 
4 hours

References:
Dirr, Michael A. & Heuser, Charles W. The Reference Manual of Woody Plant Propagation: From Seed to Tissue Culture.  Varsity Press,  Athens GA. 

Cooper, Elmer L.  Agriscience: Fundamentals & Applications.  Delmar Publishers,  Albany, NY.

Herren, Ray V. The Science of Agriculture: A Biological Approach. Delmar Publishers, Inc. Albany, NY.  ISBN: 0-8273-5811-3.
Midcap, James.  Certified Retail Specialist Study Manual.  Georgia Green Industry 
Association.


Materials and Equipment:
Bean seed

Corn seed several hard coated seed

Several acorns

Cooler/refrigerator or cold frame or nursery area

Greenhouse or hotbed

Label/tags

Vermiculite

Pearlite

Potting soil

Peat moss

Flats (capable of folding soil)

Knife 

Permanent markers

Sand paper

Sand

Small plastic bags

Pots (6")

Safety glasses

Gloves (appropriate for safely handling acid)

Local source for collecting seed

Seed catalog (see reference)

List references

Glass breakers

Acid (usually sulfuric)

Calendar

Overhead projector

Transparencies 5.1.1 - 5.1.3

Powerpoint: Under Horticulture on Disc 4


Sexual Propagation


Reproducing Plants Part 1

Teaching Procedure

Introduction and Mental Set

Distribute various types of seeds to the students.  Ask questions that promote a discussion about a seed.

How do plants normally reproduce in nature?  Lead discussion toward pollination and seed production.  Point out that there is another term for plant reproduction.  This lesson will deal with the various aspects of sexual propagation.  Point out that since sexual propagation involves the use of seed we should be familiar with the many factors that influence the use of seed for propagation.  Pass out the corn seed samples.  Point out that a good definition for a seed can be given by listing what its parts are.



What are the parts of a seed?  What is a seed?

The seed and its parts
$
Seed parts - the seed is made up of an embryo, stored food and a seed coat
$
Parts of the seed

1. Seed coat - protective covering around the seed.

2.
Embryo - immature plant
3.
Stored food - provide energy for embryo and young plant


A seed is a fertilized, mature ovule of a plant.

Ask students to examine the seed given out earlier.  Ask students to locate its parts.  Aid the students and show transparency 5.1.1.
Discussion

1.
What is another name for plant reproduction?

Plant Propagation

A.
Propagation - increasing the numbers of a species.
B. Plant propagation - increasing the numbers of a plant species

Point out that not all commercially produced plants come from seed

2.
What are two types of propagation?

A.
Sexual propagation - plants reproduced from seed

B.
Asexual propagation - plants reproduced by means other than seed.

3.
What are the two types of seed?

A.
Monocotyledons (monocot) - one food storage area called the endosperm.

B.
Dicotyledons (dicot) - two food storage areas called the cotyledons.

$
Allow students to make drawings/sketches of the seed.  

1.
Point out that if we are to fully understand sexual propagation we should understand how the seed is formed.  

· This starts with an understanding of the parts of the flower and their functions.  Display and discuss transparency 5.1.2.


4.
Parts of the flower and their functions

A.
Pistil - female part of the flower
· Stigma - top of the pistil where pollination occurs
-
Pollination - transfer of pollen from the anther to the stigma
- 
Anther - male part of the flower (explained later)

- 
Pollen - tiny particles or grains that contain the male sex cells called sperm.
- 
Transfer can occur between the same individual plant or another plant according to the species.

· Ovary - lower part of the pistil in which the ovules are produced, fertilization occurs and seed is formed.

- 
Ovule - the female sex cell (the egg)

- 
Fertilization - union/joining of the ovule and the sperm.

· Style - tube connecting the stigma to the ovary.

B.
Stamen - male part of the flower

· Anther - male part of the flower that produces pollen.

· Filament - supports the anther.
Ask students how plants are pollinated.  Lead a discussion toward crossbreeding and hybridization.

C.
Pollination - transfer of pollen from anther to stigma

· How are plants pollinated?  Display and discuss transparency 5.1.3.

- 
Wind - occurs naturally

- 
Insects - occurs naturally

- 
Man-pollen taken from the anther of one parent and place    on the stigma of another.

- 
Two methods commonly used

a.
Purebred plants - produced by pollinating plants with pollen taken from the same variety of plant.

b.
Hybrid plants - produced by taking pollen form one variety and pollinating the flower of another variety of the same or similar species.  It is called crossbreeding or hybridization.

5.
What reasons are plants produced from seed?
A.
May be the only way to reproduce certain plants

B.
Only way to produce new varieties

C.
Sometimes less expensive than other methods
D.
Sometimes quicker than other methods

E.
Only way to attain plants with hybrid vigor

· Hybrid vigor-tendency for hybrid plants to be stronger and survive better.

· Point out that seed can be obtained from several sources but the quality of the seed effects the quantity and quality of the plants produced.
6.
What are the characteristics of quality seed?

A.
Viable
B.
Taken from strong healthy parent plants

C.
Collected and handled correctly

· Collected at the proper time

· Cleaned appropriately

· Stored under proper conditions

- temperature

- moisture

- packaging

D.
Relatively new - Not kept in storage too long

· Avoid using old seed.



7.
What are the sources for seed?
A.
Collect seed from local plants

Remember the characteristics listed above when collecting your own seed.
B.
Order seed from suppliers

· Order from reputable supplier

· Supplier should collect seed from plant located within the region they will be grown.

8.
Seed preparation and planting

A.
Seed treatment

· What are the reasons for seed treatments?

-
Speed up germination

a.
Germination - sprouting of the seed

- 
Hard seed coat




- 
Overcome dormancy

a.
Dormancy - inactive/resting stage that prevents seed from germinating until conditions are right

Demonstrate the following and define/explain each.  Use the reference . . . @The Reference Manual of Woody Plant Propagation@ 

· Methods of seed treatment

-
Water soak

-
Hot water treatment

-
Acid treatment (use extreme caution)


-
Scarification

a.
Scarification - scratching or scraping an opening in a hard seed coat to allow moisture to be absorbed for quicker germination.

b.
Commonly used tools

1.
File

2.
Piece of sandpaper

3.
Knife

-
Stratification

a.
Stratification - storing seed at a cool, moist temperature for specific time for the purpose of breaking dormancy.
b.
Storage materials and media
1.
Moistened sand
2.
Moistened peat moss
3.
Moistened sphagnum moss

4.
Moistened vermiculite

5.
Moistened potting soil

6.
Plastic bag (no media)

What information would be needed on the label?

-
Labeling

a.
date collected & date storage began

b.
source/location collected

c.
species and variety
· Factors affecting stratification
-
Plant species 

-
Time required - varies with species, usually 3-4 months
-
Temperature required - varies with species, usually 35-40 F.

-
Facilities

a.
Indoors a cooler is used, set at correct temp.

b.
Outdoors containers are set outside or in a cold frame in winter, natural temperature is used.

B.
Planting/sowing seed

· Steps/procedure

-
Fill container with a quality growing media

Direct seeding vs. Indirect seeding

1.
Direct seeding - seed is sown directly into the container (or ground) in which it will be grown.

2.
Indirect seeding - seed is sown into one container and later transplanted into a larger container or planted in the ground.
-
Make holes or depressions into which the seed can be sown

a.
Individual holes - Dibble (explain)

b.
Furrows/Rows - Dibble

c.
Depth - generally three times the diameter of the seed

-
Place/sow seed into holes/depressions

-
Cover seed (note depth mentioned earlier)

-
Label flat (Ask what information is needed)

a.
Information needed on label

1.
Date planted

2.
Species and variety

-
Water

-
Place in germination conditions (Ask what environmental conditions)

-
Environmental conditions needed for germination

1 Proper temperature - usually between 70-80 degrees F. Maintained by the following:

1.
propagation mat
2.
heating cables in a structure such as a  hotbed

3.
conventional heating system in a structure such as a greenhouse.

2. Proper moisture - water as needed to maintain soil water level that is not soaking wet or too dry.

C.
Care of seed during germination

$
Maintain proper temperature

· Maintain proper moisture

· Once seeds have germinated the young plants are called seedling.

Point out that since seeds are planted in soil/media we must know what makes a good media

D.
What are characteristics of a good growing/germination media?
· Affordable/economical

· Available/dependable source

· Holds proper amount of moisture

· Well drained to provide air/oxygen 

· Commonly used materials

-
Soil mixes usually made up of various combinations of the following (show examples of each)

a.
Peat moss

b.
Perlite

c.
Vermiculite

d.
Sand

e.
Potting soil/germination mix

9.
What factors need to be considered when scheduling the time to plant seed?
A.
Seed source


$
order from supplier

· collect own

B.
Order or collect at the proper time

C.
Is stratification needed?

D.
Time required for germination

E.
When are the seedlings needed?  Point out that by using the first five factors we can determine.

F.
Total production time form seed to seedling

example:  Dogwood



Seed Source
collected locally

Collected
October

Stratification
3-4 months

Seedlings needed
Spring

Germination time
1-3 months

Production time
approx. 6 months

Point out that if seedlings are needed in mid-April then.

G.
Planting date

1.
Using a calendar start at mid-April and count back 6 months

2.
Planting date mid-January

Transition to lab activities.  Point out that all activities have been demonstrated in class.

10. Laboratory

A.
Given appropriate materials students will collect seed from local sources.

· Materials needed: 


paper or plastic bags

pencil or marker (for labeling bags)

· Possible collection sites: 

school campus

parks/recreation areas

state/national forests

private land

(always get permission)

· Possible species to collect:

flowering dogwood

many oaks (white oak will germinate with little or no treatment)

southern magnolia

redbud

mimosa

holly

many others

Note: This activity would best be achieved during the fall.

2. Given appropriate materials students will carry out various seed treatments on various seed.

· Treat a small quantity of seed with acid.

· Scarify a small quantity of seed using a file and/ or sand paper.

· Treat a small quantity of seed with hot water.

Materials needed:


hard coated seed (redbud, mimosa, possible dogwood)

file and/or piece of sand paper

Sulfuric acid (wear appropriate clothing and eye protection/use with extreme caution)

glass containers (for acid treatment and hot water)

hot water
(approx. 190 F.)

Possible species to use: redbud, dogwood, mimosa

1 Given appropriate materials students will clean, prepare and place seed in stratification.

· Clean the pulp/fruit from the dogwood and magnolia seed.

· Prepare and place seed into stratification.

· Materials needed:



flats or pots (possibly plastic bags)


storage media (sand/vermiculite/peat/etc.)


labels


markers


cooler or cold frame or nursery area (indoor/outdoor)

· Possible species to use: Any listed in lab activity # 1.

D.
Given appropriate materials students will correctly plant and care for seed in flats.

· Materials needed:

flats or pots soil

seed (The seed collected within the context of this lesson will not be ready to germinate.  Ordered seeded or seed collected during a previous year)

labels

markers

water source

propagation mat or greenhouse or hotbed or nursery area

Summary

What is a seed?

What are the parts of a seed?

What are the two types of propagation?

What are the parts of a flower and their function?

Why are plants produced from seed?

What are the characteristics of quality seed?

How are seeds planted?

Evaluation
Written test

Laboratory activities

5.1.1

Parts of the Seed
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Two Basic Types
5.1.2
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Parts of the Flower
5.1.3
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