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Unit: 5.6 Forcing Plants
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 5: Biotechnology
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will define forcing and list examples of forcing. Students will identify why forcing is important to the greenhouse industry and identify how plants are forced. Students will identify commonly forced plants in the greenhouse industry. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1
6 weeks of lab
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-5-m: Forces plants through the use of cultural practices. 

AG-PSB-5-n: Explains why forcing of plants is important to the horticulture and related plant industries. 
GPS Academic Standards:
SCSh2, Students will use standard safety practices for all classroom laboratory and field investigations. 
SCSh4, Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 
SCSh6, Students will communicate scientific investigations and information clearly.
SB1, Students will analyze the nature of the relationships between structures and functions in living cells.
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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 how forcing affects 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.
What is the importance of forcing in horticulture?
Why do producers force plants?
How are plants forced?
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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.
Schroeder, Charles B. & Elisabeth Darmo.  Activity Manual.  Introduction to Horticulture Science and Technology.  Interstate Publishers, Inc.  Danville, IL.  1997.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.


[image: image5.jpg]


  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.
Introduction and Mental Set

Obtain a plant such as an azalea or lily that is not normally blooming at the present time.  Ask the students: How is it possible for the plant to bloom at this time of year.  Answer: Forcing.  Why is it important to make certain plants bloom at certain times of the year?

Discussion

1. Define forcing.


Forcing: the production of a plant that is grown and marketed out of season by manipulating the environmental conditions, such as light or temperature.

2. What are some examples of forcing?


A. Easter lilies are only marketable during the Easter holiday.  Since Easter falls on a 
different Sunday every year it is impossible to grow lilies naturally and maintain a valuable 
product. 


B. Poinsettias bloom during the fall of the year, but they are only marketable during the 
Christmas season.  Therefore, poinsettias are controlled on the greenhouse so that the will 
bloom during Christmas.


C. Azaleas bloom in the spring of the year, but as a potted plant their flowers are needed 
year round.  Hence they are forced in the greenhouse, and they bloom year round.  


D. Asparagus require a dormant period of 1-3 months.  This is accomplished during the cold 
winter months when plants don’t grow, but in Southern California it never gets cold enough to 
inhibit plant growth.  Therefore growers stop all irrigation and essentially thirst the plant into 
dormancy.


E. Forcing can even be used in the animal industry too.  In poultry production the layer hens 
are tricked into thinking that it is daylight so that they will continue to lay eggs.  This is 
accomplished by using bright lights inside the house.
3. Why do producers force plants?


Producers force plants in order to achieve the greatest profit available for a given plant and to meet customer demand.




4. What are some of the common grown plants that are usually forced into production?

A. Mums


B. Poinsettias


C. Easter Lilies


D. Azaleas


E. Cucumbers


F. Tomatoes

5. What are some common ways that plants are forced?


A. Plants are forced by manipulating their environmental factors.  These factors include:



-Temperature



-Light



-Water



-Nutrients



B. This is accomplished through the use of a controlled atmosphere such as a greenhouse.


6. Laboratory

Use one or more of the following labs to demonstrate forcing.


A. Get some Azaleas from a commercial nursery and place an equal amount outside the greenhouse and inside the greenhouse.  The azaleas inside should set flowers provided that weather outside is cool.  


B. Place mums in the greenhouse and give them 12 hours or more of darkness.  Adjust the thermostat at 65F.  This will hasten the set of  flowers.


C. Complete the forcing bulb exercise listed in the reference, Activity Manual.  Introduction to Horticulture Science and Technology.

Summary

Review the important points of:

Definition and examples of forcing.

Importance of forcing to the greenhouse industry.

Plants that are commonly forced in the greenhouse industry.


Evaluation

Written test

Laboratory activity[image: image7.jpg]
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