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PATHWAY: 

Plant Science and Horticulture
COURSE: 

General Horticulture and Plant Science 
UNIT: 

Irrigation Systems in Greenhouses 
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Introduction
Annotation: 

In this lesson, students will learn about irrigation methods used in greenhouses.
Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  3 hours 

Author:   Anne Smith
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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.

Focus Standards

GPS Focus Standards: Please list the standard and elements covered. 
AG-GH/PS-10.  Students will describe the use of various plant irrigation methods.

a.
Describe the different types of watering methods. 

b.
List the advantages and disadvantages of each type of watering system.

GPS Academic Standards:
SCSh4: Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SCSh3: Students will identify and investigate problems scientifically.
National / Local Standards / Industry / ISTE:



Understandings & Goals

Enduring Understandings: 
Students will learn the importance of greenhouse irrigation systems.

They will be able to identify and explain the different types of systems and the advantages and disadvantages of each. They will be able to analyze a greenhouse and select an irrigation system.

Essential Questions: 
How do you determine the type of watering system best suited for a greenhouse?


Knowledge from this Unit:  
1.
Describe the different types of irrigation systems used in greenhouse production. 
2.
List the advantages and disadvantages of each type of watering system.
Skills from this Unit:  
Students will be able to describe the different types of irrigation systems used in greenhouse production and list the advantages and disadvantages of each type of watering system. 

Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	X
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:

Lesson Introduction Activity

Individual Learning Activity

Group Learning Activity

Presentation Learning Activity
Quiz

Assessment(s) Description/Directions:
Attachments for Assessment(s): 
Lesson Introduction Activity

Individual Learning Activity

Group Learning Activity

Presentation Learning Activity

Quiz



Learning Experiences
Sequence of Instruction


1.  Identify the Standards. 
2.  Review Essential Questions.

3. Identify and review the unit vocabulary. 
4.  Introduction Activity

5. Teaching Procedure
Introduction and Mental Set
Display the various types of irrigation systems and parts to the class.  Ideally, take a field trip to local greenhouses to see the various irrigation systems in operation.  Discuss the purposes of each type of irrigation system.

1.  Identify types of systems and how they are used:  

A. Hand watering-most accurate way to deliver water, labor intensive

B.  
Tube irrigation-spaghetti tubes leading to individual pots from water supply (chapin and stuppy, water loops, spray tubes)

C.  
Capillary Mat-for potted flowering plants, roots take up water from moist mat underneath

D.  
Overhead-used in morning or early afternoon, tubes spray mist from overhead

E.  
Perimeter-for cut flower crops, nozzles places around perimeter of bench and spray soil

F.  
Ebb and Flow-potted plants, water pumped onto bench until pots are 1-2 inches deep and then drained, roots take up water 

2.  List the advantages and disadvantages of each system.

	Type
	Advantages
	Disadvantages

	Hand Water
	Specialty plants must be hard watered
	Expensive labor boring to employees

	Tube
	Most widely used for potted crops, foliage remains dry
	

	Capillary
	Can be used for different size containers
	Algae build up

	Overhead
	Simple to install and easy to regulate
	Wets foliage and increases chances of diseases

	Perimeter
	Used on cut crops
	Wets foliage

	Ebb and Flow
	Computer controlled for pH levels
	Danger of soluble salts



Summary
Several types of irrigation systems are available for greenhouse use.  The type of irrigation system that is chosen should based on each individual growers need.

Evaluation

Have an uncompleted irrigation system chart for students to fill out for grade

Written quiz
Attachments for Learning Experiences: 


Individual Learning Activity


Group Learning Activity


Presentation Learning Activity

Quiz
Notes & Reflections: 
Culminating Performance Task (Optional)
Culminating Unit Performance Task Title: 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 

Unit Resources 
Web Resources:

http://www.netafim-usa-greenhouse.com/
http://www.agf.gov.bc.ca/resmgmt/EnviroFarmPlanning/EFP_Irrigation_Guide/Chapter_00_How_to_Use.pdf
ftp://ftp-fc.sc.egov.usda.gov/WI/resources/WisconsinConservationPlanReviewWorksheet6-12_UserNotes.doc
Attachment(s): 
Materials & Equipment: 
Examples of irrigation systems.

See Power points:  Irrigation systems, Irrigation Workshop by Dr. Teri Hamlin

What 21st Century Technology was used in this unit?
Top of Form

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


Bottom of Form
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