Course:
01.431

Agriculture Crop Production and Management

Unit 5:


Water Practices
Lesson 2:

Hydroponics

QCC:
343, 347, 348, 353, 352
Objectives: 

1.
Explain the meaning and importance of hydroponics.
2.
Discuss plant growth requirements.

3.
Evaluate the crops suited to hydroponics.

4.
Analyze the management of hydroponics plant production.
Teaching Time:


4 hours
References:

Cooper, Elmer L.  Agriscience: Fundamentals and Applications. 2nd Edition. Delmar 
Publishers, Inc.  Albany, NY.  1996.  ISBN: 0-8273-3394-3.
Materials and Equipment:

Hydroponic facility

Vegetable seeds

Nutrient solution

Overhead projector

Transparency 5.2.1

Teaching Procedure

Introduction and Mental Set

Ask the class the question, ACan you grow plants without soil?@  Get examples from students.  List on the board.  Ask the students the technical name for the production of growing plants without soil.  Answer is hydroponics.

Discussion
1.
Class discussion of types of hydroponics systems.

A.
Aggregate culture - growing in sand, gravel, marbles

B.
Water, aquaculture, nutriculture - plants grown in water containing dissolved nutrients. 

Display and discuss transparency 5.2.1

C.
Aeroponics - roots hang in air and are sprayed with nutrient solution.

D.
Continuous Flow System - nutrient solution flows constantly over plant roots. Most commonly used for commercial production.

2.
Have the students list some advantages of hydroponics.

A.
Less pests

B.
No weeds

C.
Optimum nutrients

D.
Higher Yields

3.
Have the students list some disadvantages of hydroponics.

A.
High start up cost

B.
High production cost

C.
Rapid spread of disease

D.
Difficult pollination in greenhouses

4.
Class discussion of plant growth requirements.

Ask students to list requirements for plants to grow.  List responses on the board.  Lead students to identify the following.

A.
Water - very easy to supply.  Quality may be a problem.  Example: alkalinity or salt content can cause nutrient imbalance.  Softened water can contain harmful amounts of sodium.  Water that has 320 parts per million of salts is likely to cause nutrient imbalance. 
B.
Oxygen - required for respiration.  When plant roots are grown in water, the dissolved oxygen is soon depleted.  It often becomes necessary to bubble air through the water.  It is usually not necessary to provide supplemental oxygen in aeroponics or continuous flow systems.
C.
Mineral nutrients - plants absorb minerals through their roots to survive.  Minerals need in large quantity are nitrogen, phosphorus, potassium, calcium, magnesium, and sulfur.  Some nutrients are needed in very small amounts such as iron, manganese, boron, zinc, copper, molybdenum, and chlorine.  Over supplying nutrients is toxic (create transparency from figure 9-21 page 125 of Agriscience Fundamentals and Applications text.)
D.
Light - all vegetable plants require large amounts of light.  Hydroponic vegetables require at least 8-10 hours of direct sunlight each day.  Artificial light is a poor substitute for sunlight and is too expensive for commercial operation.

E.
Spacing - adequate spacing permits plants to receive adequate sunlight.  Tomato plants trimmed to a single stem should be allowed four square feet per plant.  Seeded cucumbers need 7-9 square feet per plant.

F.
Temperature - plants grow well only in a limited temperature range.  Warm season vegetables should be grown at 50-70 F.

G.
Support - plants grown in the garden or field are supported by the oil.  Hydroponic plants must be supported by strings, staked, or by other means.

5.
Evaluate some common vegetable crops based on the above factors for suitability to be grown hydroponically.  
Assign groups of students for specific crops and evaluate them in oral and written reports from groups.

6.
Using the computer and internet, obtain plants to build a simple hydroponics growing area.  Have groups of students build projects and select a plant that the class has decided is suitable for hydroponics production.

Summary   
Review:

Types of hydroponics.

Growth requirements of plants.

Types of facilities to grow plants hydroponically. 

Evaluation
Written test
5.2.1
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A cross-section of an aggregate culture system.
Tall plants can be supported with string.
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A water culture source.
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