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Critical Temperatures

• Vary depending on climatic conditions

• At or below 20 degrees F are often critical



Factors Effecting Freeze Severity

• Cold temperatures and the duration of 
freezing

• Acclimatization

• Variety

• Tree age

• Irrigation

• Time of Pruning

• Previous Crop load



Low temperatures recorded in California olive 
producing regions, 1913-1990



Freezing event  2010

Dec. 6 through 10th

Lows low 20s to mid teens  3 of 4 nights

Moderate winds 3-4 mph

Dec 7- higher temperatures (mid 20s or higher) 
with higher winds (8-10 mph)  



Minimum Temperatures Dec 6-10, 
2010

• Arbuckle, Nickels 23.6
• Willows-west 21.2
• Artois 16.8
• Orland East 17.5
• Orland Buttes 1 23
• Orland Buttes 2 17
• Orland CIMIS Rd 25 and N 18.6
• Durham CIMIS 18
• Chico CSU Farm 19.5
• Gerber CIMIS  18.4



Number and frequency ( %) of years reporting at least 
one occurrence of minimum temperatures below 
given temperatures thresholds in olive producing  

areas in California 1913-1990
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Continuing defoliation of Manzanillo



Leaf symptoms from the 1990 freeze, spotty 
mottled roughened and chlorotic leaves 
Internal empty spaces caused by splitting apart 
of cells in the area of the vascular bundles
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Bark split in Manzanillo

Cross section of healed over 
bark split
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Acclimatization

• Hardiness increases when trees are exposed 
to cold temperatures as autumn proceeds into 
winter

• 1985 Manzanillo block in Artois

– 22 degrees in Nov.

– Defoliation, bark split, olive knot

– Cut back within 2 ft of the ground
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Timing of lowest yearly minimum 
of 20 degrees or less, 1913-1990
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Variety Cold Hardiness

• Hardy
– Arbequina, Aglandau, Acolano, Bouteillan, 

Coratina, Hojiblanca, Leccino, Maurino, Mission, 
Pendolino, Picudo, Picual, 

• Moderate
– Sevillano,Kalamata, Picholine, 

• Sensitive
– Manzanillo, Koroneiki, Empeltre, Frantoio, 

Moraiolo, Taggiasca, Arbosana? 



Response to grower survey estimating 
damage by variety  from 1990 freeze
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Freeze Damage to Koroneiki Arbuckle 
2010

Low temperature 23 degrees



Damage by age of tree 1990

http://ucce.ucdavis.edu/files/repository/calag/tab4701ps5.jpg




Effect of Irrigation

• Madera County Irrigation study 1990
– Different levels of irrigation to establish crop 

coefficient

– Trees receiving more water (especially post 
harvest) were more damaged – greater initial 
defoliation

– Well watered trees recovered more quickly in the 
spring

– Recovery less vigorous on low watered trees  and 
defoliation throughout the season was greater



Time of Pruning

• Pruning prior to freeze in 1990 and in 2010 
resulted in more damage than where pruning 
was delayed until after the freeze occurred. 



•Damage to Fruiting buds 1990

•Fewer inflorescenses that 
developed slower
•Some persisted to harvest but 
were smaller 
•1991 crop light in San Joaquin 
good in Sacramento Valley

•Probably related to previous 
crop and variety compositon

•2011 crop will be reduced 
where damage is significant
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Developing Olive Knot
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Life Cycle

• Bacteria survive in galls

• Spread by wind and rain

• Infect openings in tree

– Leaf scars, pruning wounds, freeze cracks

• Infection-fall, winter,spring

• Symptoms-late spring, summer



Olive Knot Variety Susceptibility

• Very susceptible – Manzanillo, Arbequina

• Susceptible – Empeltre, Sevillano, 
Hojiblanca, Koroneiki, Moraiolo, 
Penedolino, Picual

• Resistant – Ascolano, Blanqueta, 
Frantoio, Leccino, Mission, Arbosana?









Effects of Copper Application Timing and Defoliation 
Date on Natural Incidences of Olive Knot Disease –

Manzanillo cv - Corning 2000



Olive Knot Conclusions

• More olive knot develops from spring 
infections than fall and winter

• Copper fungicides will redistribute to protect 
wounds that occur after the spray is applied

• Multiple spray improve contro. 



Recommendations for freeze damaged 
trees

• Spray to prevent olive knot

• Delay pruning until the extent of the damage 
can be see

• Irrigate adequately but not excessively

• Fertilize as needed


