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Orchard microclimate influence on food safety risk 
•Midday canopy light interception versus orchard floor 
temperature 
•Nut drying on orchard floor- left in place versus 
conditioned and windrowed 
•Row orientation 

Stockpiling 
•Tarp types 

•Clear, white, white on black 
•Stockpile orientation 

•North south versus east west facing 
•Moisture content- water activity versus moisture 
content 
 

 



2nd Generation mule light bar 

3d tilt sensor 

GoPro camera 
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Too wet 

Too dry 

Adequate for 
stockpiling 





Orchard orientation 

N/S hedgerow 

E/W hedgerow 



east/west                                                                                   north/south 6:00AM 



east/west                                                                                   north/south 7:00AM 



east/west                                                                                   north/south 8:00AM 



east/west                                                                                   north/south 9:00AM 



east/west                                                                                   north/south 10:00AM 



east/west                                                                                   north/south 11:00AM 



east/west                                                                                   north/south 12:00PM 



east/west                                                                                   north/south 1:00PM 



east/west                                                                                   north/south 2:00PM 



east/west                                                                                   north/south 3:00PM 



east/west                                                                                   north/south 4:00PM 



east/west                                                                                   north/south 5:00PM 



east/west                                                                                   north/south 5:45PM 



North south oriented rows have better light distribution over the 
course of the day 
 
It can be difficult to dry nuts in east west oriented rows, 
particularly for late varieties 



















White on black tarp ran up to 68F cooler than the commonly used clear tarp and  
had much smaller day to night temperature fluctuations       











Conditions in pile much more uniform with white on black tarp 
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Food safety risk should be assessed in relation to 
orchard planting design and canopy structure 

•More uniform orchard canopy development leads to more 
uniform nut drying on orchard floor 
 
•Hedgerow planting leads to more dense shade under tree 
row which may increase food safety risk 
 
•More conventional tree spacing leads to more varied 
light/temperature patterns across orchard floor 
 
•North/south oriented rows better than east/west  
 
•Any orchard producing above 3500 kernel pounds per acre 
likely has increased potential for food safety related 
problems 
 

•Stockpiling 
•Make sure nuts are adequately dry before stockpiling 
 
•Sample nut moisture content in a systematic way across 
orchard before beginning harvest operation 

 
•Choose appropriate tarp materials to minimize 
condensation potential 
 
•Orient stockpiles with long axis north/south 
 
 



Questions? 
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• Darkening of interior of the kernel, which 
develops after heating (roasting or blanching).  
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What is Concealed Damage? 



• Darkening of interior of the kernel, which 
develops after heating (roasting or blanching).  

• Extremely unpleasant flavor is present in 
extreme cases of Concealed Damage.  

• The result of wet and warm post-shake 
conditions/storage.  The wetness and high 
temps don’t necessarily need to occur together. 

• The exact biochemical mechanism(s) are not 
known, but are being studied.   

• Concealed damage can’t be detected by 
external screening. 
 

 

What is Concealed Damage? 



What can be done to limit Concealed Damage? 
• Supported by the Almond Board of CA, field 

work was begun in 2011 to determine field 
practices that can limit the development of 
Concealed Damage. 

• This work complements Concealed Damage 
research under controlled conditions in Dr. 
Alyson Mitchell’s lab at UC Davis.   



2011 
• Wet, windrowed nuts are wet again,  then 

conditioned or not conditioned, and delivered 
to UCD for lab analysis. 

2012 
• Controlled studies using small “windrows” 

with different conditioning practices, then 
storage and CD assessment in Jan/Feb. 

2013 
• Nuts wetted 3+ times, windrowed, stockpiled. 



Treatments % Moisture 
on Oct 28 

% Discoloration  
1 WAPU* 

% 
Discoloration 4 

WAPU* 

Dry, conditioned 11.9 1.7 ± 2.9 2.3 ± 4.2 

Wet nuts, 
conditioned 12.9 5.0 ± 5.8 1.9 ± 4.2 

Dry, 
unconditioned  17.1 10.8 ± 7.9 4.2 ± 3.4 

Wet nuts, 
unconditioned 19.8 23.8 ± 10.6 --- 

2011 

*WAPU = weeks after pickup 
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• Started with very dry nuts 
• Wetted and let sit for 12 days under 

good drying conditions 
• Hulling soon after pickup 
• Stored until mid-January 
• Commercially roasted 
• NO Differences in Concealed Damage 

 

2012 REVIEW 
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Take Home, so far 

• Don’t pile wet nuts.  
• Condition windrowed nuts after rain for 

fastest drying potential.  
• Every orchard, every year is a case study.  

Current weather & orchard conditions 
determine how fast/well nuts dry. 

• Nut moisture can vary across the block. 



Stan Cutter, Nickels Soil Lab 
Ubaldo Salud, Nickels Soil Lab 
Roberto Mesa, Nickels Soil Lab 
Bobby Johnson, UC/ABC intern, 2012 
Gabriela Ritakova, UC/ABC intern, 2011 
Dave Baker, Blue Diamond Growers 
Mel Machado, Blue Diamond Growers 
Rob Kriss, Blue Diamond Growers 
Almond Board of California 

Thanks to: 



Tomorrow Begins at  
7:30 with a Continental 

Breakfast in the 
Tradeshow Hall Followed 
by a Presentation Titled 

Pest in the Orchard 
 

Presented by 
Syngenta 



Thank you! 
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