


Questions That Must be Answered

• What do you want to accomplish with your 
greenhouse or other structure?

– Start plants early

– Extend the season

– Overwinter plants

– Grow year-round

• What can you afford?



Start Plants Early
• Light Garden for Germination and early 

growth



Light Garden

• May want to use 
bottom heat 



Light Garden
• Use fluorescents 2 inches above top of plants 

(18 hours light, 6 hours darkness) 



What if Plants Leggy?

• Increase light

• Decrease 
temperature



Fluorescent Lamps
• T-12 lamp

– 1500–1700 lumens last 10,000 to 20,000 hours

– Use 40 watts for 48 inch lamp

• T-8 lamp

– 3400 lumens and lasts 40,000 hours

– Use 32 watts for 48 inch lamp

• T-5 lamp

– 5000 lumens and lasts 30,000 hours

– Uses 54 watts for 48 inch lamp









Start Plants Early
• Light Garden for Germination and early 

growth

• Cold Frame and Hotbed to grow to transplant 
size.



Coldframe & Hotbed





Conserving Energy







Cold Frames
 Semi-controlled environment

 Used for hardening seedlings and rooted cuttings

 Can also be used for vernalizing herbaceous perennials





Coldframes & Hotbeds

• Coldframes

– No supplemental heat

• Hotbeds

– Supplemental heat.  



Supplemental Heat
• 12 to 18 inches of manure under hotbed with 

4 to 6 inches of soil on top

• Plant when soil temp drops to 85 degrees



Supplemental Heat
• Manure

• Electric cable



Conserving Energy







Overwintering Plants

• Coldframes



Extend the Growing Season
• Hoophouses (High Tunnels) are relatively 

inexpensive (compared to greenhouses)



High Tunnels
• Single layer of plastic

• No heat or cooling (other than venting)

• Irrigation a must



High Tunnels
• Tomatoes ripen 3 to 4 weeks earlier in spring

• Tomatoes can be harvested an additional 3 
weeks in the fall.



Growing Year-Round

• Considerations

– Winter growing difficult due to limited quantity 
and intensity of light

– Winter growing expensive due to fuel costs

– Summer growing difficult due to temperature 
control and watering demands.  Need to have 
some type of shading.

– Hobby greenhouses often lack adequate heating 
and cooling to grow plants year-round



Locating a Greenhouse

• Sun all day (or most of the day) is best for 
most (not all) plants



Locating a Greenhouse

• Sun all day (or most of the day) is best for 
most (not all) plants

• If must choose between morning sun and 
afternoon sun, choose morning sun

• Normally want full sun but may help to shade 
late afternoon sun during the summer

























Benches











Types of Greenhouses: Lean-to

Line Drawing Courtesy of West Virginia University



1. Lean-to Greenhouses

Build against a side of an existing building 

Advantages: Less heating costs

Easy access to harvesting crops

Disadvantages: Humid air into the house

Chemical spray health hazard (use biological control)



Lean-To Greenhouse

• Advantages

– Least expensive

– Easy access

– Insulation for and from adjoining structure

• Disadvantages

– Size limited by structure

– Dirt and insects tracked into adjoining structure

– Moisture











Types of Greenhouses: 
Free-Standing

Line Drawing Courtesy of West Virginia University













Ridge and Furrow Greenhouse









Greenhouse Environment

• Heating

• Cooling

• Air circulation

• Ventilation



Ventilation

• Roof vents can be operated by solar powered 

• Need vent for cool air (doors or dedicated 
vents.



Air Circulation

• Fans

• Helps cut down on 
disease





Lighting for Photosynthesis







Heating

• Gas (7,000 BTU @ $649)

• Electric (7,600 BTU @ $324) 240 volt

• Wood





Cooling

• Shade cloth

• Often reduces sunlight by about 50%.



Cooling

• Can also place evaporative pads along one side of 
greenhouse for greenhouses over 200 square feet.



Pad and Fan Evaporative Cooling System






