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The greenhouse environment 

ÅSemi-controlled environment for extensive 
production 

 

ÅMore affordable than completely controlled 
environments 

 

ÅTake profit from natural solar radiation 

 



Rationale 

Å Energy is second only to labor as the most expensive indirect costs of 
greenhouse production (Frantz et al., 2010). 

 

Å The industry wants: 

ÅCost effectiveness 

ÅEnergy efficiency 
 

Å High-intensity discharge (HID) lamps: 

ÅHigh investment and installation costs 

ÅShort life-span 

ÅProblem for disposal (mercury and sodium vapors) 

ÅInefficient at converting electrical energy into photosynthetically 
active radiation (PAR) 



aǳǘǳŀƭ ǎƘŀŘƛƴƎΧ 

Bushel Boy Farms, Owatonna, MN 



Traditional overhead HPS lighting 

Bushel Boy Farms, Owatonna, MN 



Light-emitting Diodes (LEDs) 

ÅLow wattage consumption 

ÅRobust  

ÅLong-lasting  

ÅNarrow-band wavelengths 

ÅCan be dimmed  

ÅLEDs are being tested as supplemental lighting in 

greenhouses in the US  



LEDs 

Cool surface 

Close to plant tissue 

Adequate PPF 

Low energy 
consumption 

Lighting system built by ORBITEC, Madison, WI 


