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Understanding heat and light 

Heat-comes from solar radiation and from the 
earth’s ambient temperature. 

Plants need combinations of both to grow and 
produce. 

Trap and store 
the heat 



Daily Light Integral (DLI) 

Measured in moles per square meter per day 

Example: 

DLI can range from 2.5 to 50 moles per day-a factor 
of 20! (Bierbaum, 2004) 

 

A cloudy day in December might experience 5% of 
the light that a sunny day in June might have. 

Plant growth needs to take place earlier in the 
season!  



Cold frame 

• A cold frame is a bottom-less structure put 
over plants with a glass or clear plastic top or 
sides and it can be opened during the day 
time to allow ventilation. 

 



Remember, whatever the size, the slope from 
back to front should be 1 inch per foot 



Cold frame features 

• glass or clear plastic  

• facing south or southwest  

• trap and store heat from the sun 

• the temperatures need to be monitored in 
order to avoid over heating particularly on 
sunny days………venting 

 







Note: Vent in 
Back 





Cold frame Nov 6th 
harvest 

Field grown 
Nov 6th harvest 
 



Cold frame considerations 

• Do not use treated lumber 

• Consider space…height and 
width 

• Plant accordingly…..have a 
plan 

• Be sure to ventilate on 
sunny days 

• Various angles can be used 

• Can be made out of a 
number of 
materials…blocks, posts, 
bricks etc 



Raised beds 

• Are planting beds in which the soil has been 
loosened and piled up to a level above that of 
the surrounding soil surface.  

• Raised beds heat up more quickly in spring, 
allowing earlier planting. 

• If structural…same precautions with materials 
as with cold frames. 



A matter of scale….. 

 



Raised bed considerations 

• If structural…same precautions with materials 
as with cold frames. 

• Height…no standard.  Height is based on the 
purpose of using the raised bed. 

• Commercial raised beds have no structural 
component to retain soil.  Best to install 
plastic and drip at same time. 



Photo: Oklahoma State University 



Row Covers 

• Are light, porous, permeable fabrics placed 
over plants in order to retain heat.   

• They can offer up to several degrees of frost 
protection, as well as protection from wind 
and insect pests. 

• UV stabilizers are added during manufacturing 



Dr. Bill Shoemaker, St Charles 
Research Center Jan 2012 



Row Covers 

• Provide up to 8 degrees of frost protection 

• Must be managed daily 

• Use 0.5 oz and double if needed 



Transplants 

• The use of transplants is another way of 
getting an earlier start to the season. 

 

• Harvests of transplanted crops tend to be as 
much as 3 to 4 weeks ahead of direct-seeded 

    fields. 



Source: Michigan State University 

Direct seed or transplant? 



Transplants 

• Seed in trays in timely manner….do your 
math. 

• Work for shorter plants with shorter 
internodes 

• Harden-off appropriately 

• Use the right varieties 

• Recognize limitations….tomatoes, peppers etc 

 



 
The key is……….. 

Be sure to select: 

early maturing,  

cold hardy plants and 

seed them in a timely manner. 

 

 

Realize that most plants that do well “out of 
season” will be direct seeded. 

 



Consider combinations of the 
techniques 


