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Abstract  

Avocado (Persea americana) is an important 

evergreen fruit crop, grown in several countries with 

tropical and subtropical climates
1
. Damage from 

frost, an environmental condition in which the 

temperature drops below the freezing point of water, 

is an important factor in reducing avocado crop 

yields
2
; for example, during 2016 financial loss from 

frost damaged avocado in Israel was estimated at 15 

million USD
3
. In many cases, frost damage can be 

significantly reduced by active measures such as 

stirring air layers with wind machines
4
 and 

sprinkling water over trees during the frost
5
. 

However, little is known about the efficacy of these 

methods in avocado orchards. The present study 

aimed to evaluate and compare the efficiency of 

several frost mitigation techniques in commercial 

avocado orchards in Israel. For this purpose, over-

canopy water irrigation sprinklers (WIS), a horizontal 

wind machine (HWM), and a vertical wind machine 

(VWM) were deployed and operated during several 

consecutive frost events. Frost mitigation efficiency 

was assessed by measuring air temperature and bud 

damage, and by assessing flowering intensity in the 

following spring.  

Of the tested methods: WIS successfully raised air 

temperature, reduced bud damage and maintained high 

flowering intensity; similar effects were observed with 

the HWM at ranges up to 150 or 50 m`, respectively, 

when the air could or could not pass freely between the 

trees; in contrast, the positive effect of VWM in frost 

damage prevention was very minor, extending only for 

20 m`. In conclusion, among the different methods 

examined in this study, WIS appeared to show the best 

overall efficiency in frost damage prevention. Further 

research should be conducted, to confirm and extend 

these results.   
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