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Unit: 17.1 Hydroponics
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 17: Plant Growth Systems
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit, students will describe how hydroponic systems are used in horticulture and plant science.  The students will also define key terms related to hydroponics, describe the essential elements of a hydroponic system, and discuss the advantages of using hydroponics.

Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
2
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
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  Standards
GPS Focus Standards:
AG-PSB-17-d. Describes how hydroponic systems are used in horticulture and plant science.
AG-PSB-17-e. Describes the essential elements of a hydroponic system.

GPS Academic Standards:
S6E6, Students will describe various sources of energy, their uses, and the conservation of sources of energy. 
SB4, Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystem.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the importance of hydroponics in agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
Why is it important to conserve energy?
How are hydroponic systems used in horticulture?

How do nutrient solution, substrate, and aeration relate to hydroponics?

Why is pH important in hydroponics?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Burton, L. DeVere.  Agriscience and Technology.  Delmar Publishers, Inc.  Albany, NY.  ISBN: 0-8273-5811-3.  1997.


Secondary Text for teacher planning and occasional student use:

Van Cleave, Janice.  A+ Projects in Biology.  John Wiley & Sons, Inc. New York, NY. 1993.

Biondo, Ronald J.  Activity Manual Introduction to Plant and Soil Science and Technology.  Interstate Publishers, Inc.  Danville, IL.  1998.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment

Need a sample of a plant being grown in a soil type media 

Need a sample of a plant being grown hydroponically

Introduction and Mental Set

Bring in a potted plant that is being grown in soil.  Ask students to ponder what will happen if the soil is removed.  Will the plant still be able to grow?  Then show an example of a plant being grown hydroponically.

Using a peace lily, a glass container or vase, and a fish, show that plants need nutrients from water and light to live and that other organisms can benefit from what the plant gives off.

A. Obtain a peace lily with a developed root system.

B. Wash all the soil off of the plant=s roots and place it in the glass container or vase.

C. Place the fish (a Beta) in the glass container or vase.  The plant will eventually begin to give off oxygen into the water which the fish needs to survive.

D. Optional: put students into groups to make a few of these.

Discussion 

1. What is hydroponics?

The growing of plants in nutrient solution rather than in soil.

2. What is necessary for plant growth?

nutrients

water

Oxygen/Carbon Dioxide

support for the plant

Hydroponics supplies all of these necessities, but soil is not used for plant support.

3. What are the advantages of hydroponic systems?  

The amount of available land is decreasing.  Hydroponics saves space.

Hydroponically grown plants can be produced inexpensively.

Hydroponic systems are environmentally sound.

Hydroponic systems require less space.

By growing plants indoors we can control light and temperature

Yield per unit is greater.

Pesticide use is reduced.

Fruits are firmer.

Plants grow faster and yield better.

4. Define the following key terms:

Nutrient solution: water containing dissolved nutrients.

Substrate: medium used to support the root system.

Aeration: supplying oxygen to the roots by artificial methods.

5. What are some types of hydroponic systems?  

Hydroponic systems are usually divided into two types--open and closed systems.  Each of these can have either a substrate system or a bare root system.


Open systems do not recover the nutrient solution.  Solution is usually provided by drip or trickle irrigation.

Closed systems recover and re-circulate the nutrient solution.

To  provide some sort of media to give the roots support.  Substrate systems are divided into sand, gravel, and bag culture.

Bare root systems use no medium or substrate.  The following are all bare root systems:


Continuous flow systems:  These are made up of shallow pools with panels containing plants floating on the surface.

Aeroponic systems:  Plant roots are suspended in air, and a fine mist of oxygen-rich nutrient solution is sprayed on them at regular intervals.



Nutrient film technique(NFT):  This system uses a recirculating, shallow stream of nutrient solution which moves through channels in which plants grow.


6. Is pH important in hydroponics?

Yes!  pH is just as important in hydroponics as it is in geoponics(soil grown).

7. What are some important factors in hydroponic systems?

Checking the water to maintain the proper pH level.



Maintaining oxygen quality.


Maintaining proper nutrient levels.

8. Laboratory

A. Complete one of the labs on hydrophonics in Agriscience and Technology Lab Manual.

B. Complete hydroponics lab in Plant and Soil Science and Technology Activity Manual, page 

Summary

Review the important points of:

Advantages of hydroponics.

Types of hydroponic systems.

Essential elements of a hydroponic system.

Evaluation



Develop a written test.

Quiz students orally.

Laboratory exercise[image: image7.jpg]
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