Course:
01.464 Nursery/Turf Production and Management

Unit 4:
Nursery Growing Structures and Facilities
Lesson 1:
Growing Structures and Facilities

QCC:
468, 477, 478
Objectives: 

1.
Identify growing structures and facilities used in the Nursery industry.

2.
Discuss the importance of growing structures and facilities in the Nursery industry.
Teaching Time:
Classroom: 270 Minutes

Laboratory: 90 Minutes
References:

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

Nurserymen Standards for Nursery Stock.
Greenhouse Engineering.  Northeast Regional Agricultural Engineering Service.  Ithaca, N.Y.

Materials and Equipment:

USDA plant hardiness zone map

Extension Bulletin: AHobby Greenhouses@
Slides: GA Extension Service- 

AHobby Greenhouses@



Greenhouse





Supplies to construct model structures:

Seed beds





Wood, Plastic, Glue, Straws, Pipe 

Cold frames





Cleaners, Glass, Fiberglass, Strip Metal,

Lathouse or shade structure

Polycarbonate

Open beds

Storage buildings

Office area

Chemical storage and hot beds

Powerpoint: Under Horticulture on Disc 4


Location & Styles of Greenhouses

Teaching Procedure

Introduction and Mental Set

Take students to a local greenhouse or nursery to see the different types of growing structures.  Have them note which ones are used for warm and cold season growth.


Discussion

1.
What are the different types of growing structures?

A.
Greenhouses- glass or plastic covering, or no covering at all.  Contain benches and room for carts to move through.

B.
Hotbeds- heat below medium, initiates earlier propagation.

C.
Cold frames- holds in heat, high humidity, hardens root cuttings.

D.
Lathouses- protection from sun with nursery containers, also called shade houses.

2.
What are the materials used to cover nursery or greenhouse structures?
A.
Polycarbonate

B.
Fiberglass

C.
Glass

D.
Polyethylene

3.
What kinds of facilities are used for overwintering and why?

A.
Overwintering facilities have polyethylene covered houses, and micro foam for extra protection.  For mild protection, plastic cover is sufficient.

B.
Plants that have more cold-tolerant roots can be closely spaced together and mulched.

C.
Keep plants in overwintering houses until temperatures rise enough not to damage roots of the plants.

4.
What type of facilities does specialized or micro-propagation need?  Micro propagation, which is the culture of small pieces of plant tissue, need sterile, closed rooms for propagation.  The rooms should be free of dust, all openings should be closed, and the chamber should be disinfected or steamed. 

5.
Fill in chart for the advantages of growing field or container plants.
	Field Grown
	Pot Culture

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	1. can live longer without water in field

2. grow larger

3. can remain in ground for years if not sold

4. care during production is less intense
	1. lots of labor digging

2. limited harvest season

3. B&B plants are very heavy

4. bare root plants dry out and die easily

5. storage may be a problem after harvesting

6. cannot be balled & burlapped on coarse soil that will not hold the ball
	1. harvested anytime

2. little labor needed for harvesting

3. can easily control nutrition

4. more plants per square foot
	1. lots of care needed during production

2. pots may topple over in wind

3. pots dry easily

4. cost of containers




6.
Activity
Students are to construct a model nursery growing structure.

Summary
What are the different growing structures and facilities used in the nursery industry?
Evaluation

Written test
Lab evaluation

4.1.1
Proposed physical layout - based on efficient movement of crops through the production system from propagation to shipping.  Space for:  roadways, ponds, storage, propagation, liner and seedling production, growing shipping and office space (immediate and future needs).
Service and storage buildings

A.
office - close to highway for customers and employees.  Meeting rooms, restroom, etc.

B.
Display garden - near office.  Contains high quality plant representatives of inventory.  Sales tool and image builder.

C.
Cold storage - for holding and processing deciduous and small size evergreen bare root stock.  Material covered with moisture holding material

· Temperature = 34-40
· Humidity  = 100
Equipment Storage building - Trucks, tractors, tillers, fork lifts, etc. are stored here.  Also contains repair tools and welders.  A mechanic is usually hired to do repairs.

Dry storage building - Space for supplies such as fertilizer, soil amendments, pots, burlap etc...

Medium preparation facilities

Area for preparing soil, storage and potting container plants.  Contains soil mixer, small tractor with front-end loader and has a concrete floor.

Chemical pesticide storage
Handled and stored according to federal regulations.  Stored in a locked, separate building that is fireproof.  Dry concrete floor, well-lit, ventilated and heated.  Needs a clean water supply, shower and emergency clean up supplies.

4.1.1

Propagation Facilities

Greenhouse, cold frames are used for seeing, cutting and grafting propagation.  Sterile laboratories are used for tissue culture.  Mist beds are used for cutting propagation in the summer.

Root zone heating and mist are applied to aid in rooting and prevent cuttings from drying out.

Lath and shade structures

Certain woody plants such as rhododendron and azalea are best grown under shade structures.  Shade is also provided for newly transplanted seedlings and potted liners to reduce transplant shock.

Lath House - 10'-12' tall covered with snow fence or lath.

Shade Structure - Cold frame covered with shade cloth

Overwintering facilities

1.
Cover pots with straw, thermal blanket or poly film.

2.
Cold frame with poly film.

3.
Heated greenhouse.

Facilities prevent root damage and leaf burn from cold temperatures.

Laboratory

Give the students a problem to figure out.

Example:

Cold frame

size 20 x 70, 1400 sq ft.

# of plants that can be grown at different spacing:

1 sq ft.
= 1400 plants

1.5 sq. ft.
= 933 plants

2 sq. ft.

= 700 plants

4.1.2

Fan and duct (sometimes known as poly-tube) ventilation can also be used for automatic greenhouse heating and ventilation.  Polyethylene ducts are suspended by wires or straps from the roof of the greenhouse.  The fan-heater-louver unit gives positive air flow, and polyethylene duct distributes the incoming air evenly throughout the house.

The greenhouse is a collector of solar energy, and even in the winter a greenhouse may get too warm.
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