Course:
01.464 Nursery/Turf Production and Management

Unit 4:
Nursery Growing Structures and Facilities
Lesson 2:
Light and Temperature Control for Nursery Crops

QCC:
468, 477, 478
Objectives: 

1.
Compare and contrast light quantity, light quality and light duration.

2.
Explain the relationship between light requirements and photosynthesis.

3.
Identify cultural and light requirements of different plants.

4.
Operate a light meter.

5.
Interpret the USDA climatic zones and individual plant hardiness map.

6.
List factors that determine types of plant protection used.

7.
Choose the most cost efficient method of plant protection.

8.
Develop a protection plan.

Teaching Time:
Classroom:  4 Hours

Laboratory:  2 Hours

References:

Nursery Production. Pennsylvania State University. State College, PA.

Greenhouse Engineering, Northeast Regional Agricultural Engineering Service, Ithaca, NY.

USDA Plant Hardiness
Reiley, H. Edward & Carroll L. Shry, Jr. Introductory Horticulture. Delmar Publishers, Inc. Albany, NY.
Materials and Equipment:

Light Meter

Cold Frame

Plant Hardiness


Shade House
Zone Map

Handouts 4.2.1

Greenhouse

Extension Bulletin: AHobby Greenhouses@
Teaching Procedure
Introduction and Mental Set 

Show students how to correctly use the light meter.  Have groups of students measure the amount of light (in footcandles) in different types of light: sunlight, flourescent light, and colored light etc.
Discussion

1.
Explain the differences in light quantity, light quality and light duration.
A.
Light quantity is the intensity or brightness of light.

B.
Light quality is the different colors of the light.

C.
Light duration is the day length of light.

2.
What is the relationship between light requirements and photosynthesis?
If the light requirements for the plant are too low, then photosynthesis will not take place, or be very low, and the plant will not grow sufficiently.  

3.
Identify cultural and light requirements of different plants.

Refer to handout 4.2.1

4.
Identify the three classes of plants according to day length.
A.
Short-day plants - flower when the day length is shorter than the number of critical hours.  Examples are: poinsettias and chrysanthemums.

B.
Long-day plants - flower only if day length is longer than number of critical hours.  Examples are: begonias, spinach and feverfew.

C.
Day-neutral plants - day length does not influence flowering directly.  Day length must be long enough for photosynthesis to occur.   Examples: roses and violets.

5.
What are some ways and conditions that plant protection is used on growing structures?
A.
To decrease day length, and to make some plants flower sooner, a producer will put a light proof cover, or shade cloth over the plants.

B.
Black cloth is also used to conserve heat in winter months.

Summary
Have students: 

· Construct a small cold frame to overwinter plants 

· Calculate the cost of materials to build cold frame 

· Determine if the landscape materials around the school and their homes have been chosen according to light requirements 

· Determine the cost of protecting plants using all the materials available:

-
mulch

-
Straw

-
Poly film

-
Cold frames

-
Thermal blankets

Evaluation
Written test 

Lab evaluation

4.2.1

Favorable temperature and light conditions for common vegetable crops and flowering plants.


Temperature





Sunlight

	Cool Temperature Plants

600 - 800 F
	Warm Temperature Plants

750 - 900 F
	Full Sunlight
	Partial Shade

	Vegetable Crops
	Vegetable Crops
	Vegetable Crops
	Vegetable Crops

	 Beets
	 Onions
	 Beans
	 Pepper
	Beans
	Melons
	 Beets

	 Broccoli
	 Parsley
	 Corn
	 Squash
	Beets
	Onions
	 Broccoli

	Cabbage
	Peas
	Cucumber
	Sweet         potatoes
	Broccoli
	Peas
	Cabbage

	Carrot
	Potatoes
	Eggplant
	Tomatoes
	Cabbage
	Peppers
	Carrots

	Chard
	Radishes
	Melons
	
	Carrots
	Potatoes
	Kale

	Endive
	Spinach
	
	
	Corn
	Spinach
	Lettuce

	Kale
	Turnips
	
	
	Cucumber
	Squash
	Onions

	Lettuce
	
	
	
	Eggplant
	Tomatoes
	Parsley

	
	
	
	
	Kale
	Turnips
	Radishes

	
	
	
	
	Lettuce
	
	Spinach

	
	
	
	
	
	
	Turnips

	Flowering Plants
	Flowering Plants
	Flowering Plants
	Flowering Plants

	Arbutus
	Aster
	Rose
	Azalea

	Azalea
	Marigold
	Marigold
	Dogwood

	Deciduous’ azalea
	Petunia
	(most annual bedding plants)
	Lady’s slipper

	Primrose
	(nearly all summer annual bedding plants)
	
	Mountain laurel

	Rhododendron
	
	
	Rhododendron
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