
How to protect fruit from frost damage?

This question was addressed by the EIP-AGRI Focus Group on “Protecting fruit production from frost damage”, 
consisting of 20 experts from different countries, including farmers, researchers and advisers. In the European 
Union, the fruit and vegetable sector is particularly affected by frost and, despite global warming, risk of this 
phenomenon in the growing season may increase. Although there is a wide range of protection methods 
available, farmers in Europe keep facing important challenges when fighting frost. The classical methods 
have limitations, especially concerning their effective management, operation of active systems and/or 
affordability. New methods and tools, especially predictive models and specific software to support decision 
making are arising, but they are not yet providing solutions that are good enough to be widely implemented.

The Focus Group experts have identified some key aspects which might help growers to better overcome 
challenges related to frost damage, for example:

     Overhead sprinkling is currently the most affordable and versatile protection method for many crops, but 
it can still be improved, e.g. to save water.

     Knowledge of the local microclimate and topography at plot level, e.g. flows of cold air, are critical for an 
effective use of any protection method. 

     Critical temperature at which frost causes damage to the plants not only depends on the environmental 
conditions but also on the development stage of the plant. Thus, knowledge on phenology could help to 
highly improve accuracy of many predictive models.

     Timing and monitoring of environmental variables are essential in active protection (e.g. to decide when 
the system should start and stop operating). These can only be achieved when real-time temperature, 
humidity and, in some cases, wind speed and direction are measured in the orchard on various spots.

    Good choice of species, cultivars and/or rootstocks that are more resistant to frost can contribute to saving 
energy, work and money in the mid-long term.

  The application of chemicals can help plants to avoid or resist frost, e.g. by delaying budbreak.

“No one system fits everyone. Working with growers and advisers is the first step 
in developing individual systems that are fit for the purpose.”

- Susan McCallum (United Kindom), expert from the EIP-AGRI Focus Group on 
Protecting fruit production from frost damage -
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Ideas for Operational Groups

 Developing a local-scale decision support system for selecting methods of protection or for assessing 
frost risks in fruit production

 Field experiments to test and compare different chemical protective agents against frost
 Establishing and optimising a Temperature/Relative Humidity (wind) sensor network in a fruit growing 

region
 Setting up a Frost Research Effective Database (FRED) for growers, with protocols and information for 

local frost risk estimation and assessment
 Developing a hand device for growers to estimate the risk of frost by measuring the temperature of 

flowers, based on phenological models

Research needs

  Studying and comparing the effectiveness of active methods (applied right before or during the frost 
event) under different environmental conditions

  Developing reliable monitoring and alarm systems based on measurement of temperature, humidity and 
wind speed at different heights, from soil surface to crop crown

  Improving the current predictive models by integrating more information/data on plant biology (e.g. by 
identifying easily detectable physiological markers as indicators of phenological stages) 

  Establishing a database on potential yields for different species/varieties and critical temperatures 
  Studying the phenology and resistance to frost of different cultivars under varying climate conditions

More ideas for Operational Groups and research needs 
available in the Focus Group report

More information

Focus Group webpage Operational Groups in the EIP-AGRI database

Focus Group report Horizon 2020 Thematic Networks
• EUFRUIT (MAA) - EU Fruit Network: website - CORDIS (2015)
• INNOSETA (MAA) - Accelerating Innovative practices for 
Spraying Equipment, Training and Advising in European 
agriculture through the mobilization of Agricultural 
Knowledge and Innovation Systems: website - CORDIS (2017)

EIP-AGRI Inspirational idea: Sprinkler 
systems as protection against frost 
damage (Poland)

EIP-AGRI Service Point-  Koning Albert II laan 15 - Conscience Building  - 1210 Brussels - Belgium
Tel +32 2 543 73 48 – servicepoint@eip-agri.eu – www.eip-agri.eu

Join the EIP-AGRI Network!

Register to www.eip-agri.eu where you can find peers, projects, ideas and 
resources to catalyse innovation in agriculture, forestry and horticulture together.
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