
Frost: The Nature of the Beast 

Rob Crassweller 

©R Crassweller 



©R Crassweller 



Critical Temperatures 
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http://treefruit.yakima.wsu.edu/weatherbuds/budhardiness/BudCharts/Peach Bud Chart EB0914.pdf


Frost Damage to Flower Buds 

• Depends upon 

– Stage of flowering – king bloom vs. pink 

– Wind 

– Humidity 

– Cultivar 

– Tree Vigor 

– Weather Prior to Frost 

– Rate of Thawing 
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Methods of Heat Transfer 
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Figure 06 



Types of Freezes 

Figure 01, Valli, V. J. 1971. Basic princidples of freeze occurrence and the prevention of freeze damage to crops. 



Large low pressure pocket of cold air sitting over the polar 

regions. Large pocket of high pressure can push the ‘polar 

vortex’ down into Canada and northern U.S. 



Types of Freezes 
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Figure 12 



Get image from Budapest/Prague of inversion from Castle 

Inversion 



Figure 15 Top Down Process 





Figure 16-19 pg. 409, Westwood. 1993. 
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Dewpoint: temperature at which moisture 

begins to condense from an air mass. 

 

The more water vapor in the air the 

higher the dewpoint 

 

If the dewpoint is above freezing the 

temperature drop will be slower. 

 

Low dewpoints indicate dry air and more 

difficulty in heating the orchard. 



Frost Damage Symptoms 



Monitoring Frost 



Passive Methods of Frost 

Protection 

• Site Selection 

• Soils 

–Soil color – dark  

–Soil water content 

–Soil type – gravelly  

• Ground cover management 



Effects of Ground Cover on Temperatures 

• Bare, firm, moist ground    warmest  

• Shredded cover crop,  

     moist ground    ½°F colder 

• Low-growing cover crop   1°-3°F colder 

• Dry, firm ground.    2°F colder 

• Freshly disked, fluffy ground  2°F colder  

• High cover crop    2°-4°Fcolder 

• Where cover crop restricts  6°-8°F colder 

         air drainage 

 



Active Methods of Frost Control 

• Heaters 

• Wind Machines 

• Helicopters 

• Over-tree Irrigation 

• Under-tree Irrigation 

• Ice-nucleating bacteria 

• Application of “anti-freeze” materials 

• Frost Avoidance 





“Frost Dragon”® 

Mobile Propane Heater 



Wind Machines 



Figure 16 
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Image from Phil Brown Welding Corp. 





Sprinkling During Frost 

• Amt. of water depends upon 

temperature & environmental conditions 

(0.1 to 0.15 in/hr) 

• Intermittent sprinkling 1 on 3 off 

• Can protect down to 24F 

• Turn off when ice is melting and 

temperatures are rising 

• Normally a permanent set up 

 



Frost Avoidance 

• Frost Avoidance through Bloom Delay 

 effective but… 

  reduced fruit set 

  copious amounts of water 



Other Methods Mentioned 

• Helicopters 

• Under – tree irrigation 

• Ice-nucleating bacteria destruction* 

• Application of “anti-freeze” materials* 
– ethephon, soybean oil, ABA, nutrients 

 

*To date, no scientifically validated materials have proven successful in field 

trials 
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