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The Problem
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ESTABLISHING A 
THRESHOLD
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Artificial Berries • Used a 3-D Printer

• Place a temperature probe inside

• Do not degrade as fast as berries



Monitoring Overheating: Building an Artificial 
Berry



Heat Monitoring
Simple, low cost system
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How hot do they get???

50

60

70

80

90

100

110

120

00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

COMPARISON OF SHADED VERSUS NONSHADED BERRY TEMPERATURES (AUG 30 -SEPT 27, 2018)

Temperature (S-TMB 20459434:1302954-1), *F, Marucii RX3000 Temperature (S-TMB 20459434:20434761-1), *F, Marucii RX3000 Shaded 1 Temp Threshold
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Conditions leading to overheating



Non conducive days
Low ambient temperature
High cloud cover

Conducive days
High ambient temperature
Minimal cloud cover

Non conducive days
Low ambient temperature
High cloud cover



https://njaes.rutgers.edu/fs1363/

FACT SHEET

https://njaes.rutgers.edu/fs1363/


Treatments for Reducing Over-heating

• Shade cloth (Red) can reduce solar radiation and berry temperature.

• Raynox Plus (Green) is a wax designed to prevent sunburn in apples

• Vapor Guard (Yellow) is a material designed to reduce 
evapotranspiration

• Parka (Pink) is a phospholipid designed to enhance the cuticle

• Surround (Orange) Kaolinite clay designed to  increase albedo

• Reflections (White) Calcium carbonate to

• UTC (Blue)



Surround (Kaolin Clay)

• Labelled for cranberry

• Protection from sunburn

• 25-50lb/acre

0lb                   25lb                  50lb



Surround (Kaolinite Clay)

Trial Trt # Trt Code 8/12/2015 8/19/2015 8/26/2015 9/2/2015
1 1 50lb/A X - X -
1 2 25lb/A X - X -
1 3 UTC X - X -
2 1 50lb/A - X - X
2 2 25lb/A - X - X
2 3 UTC - X - X



b b

a

a b c

Use of kaolin clay (Surround on cranberry fruit.  A) Field trial with clay applications. 

(inset fruit showing white residue).  B) Impact on fruit and canopy temperatures during 

peak sunlight. C) Impact on yield of sound fruit.

Control 25 lb/acre 50 lb/acreA

B C

a ab b



Research Plots: Overheating Management



Overheating Management



Effect of shading on internal berry temperature 



Preliminary results on the interaction of overheating 
with fruit rot



Effect of 
shading on 
internal berry 
temperature 

Blue shade cloth 
reduced both solar 
radiation by 50%



Larger Scale Studies



Evaporative 
Cooling



Impact of Irrigation



Irrigation

• Convective cooling

• Evaporative cooling
• Conditions

• Wet bulb depression

• Negative effects
• Increased rot

• Need for guidance
• Threshold

• Duration



Over-irrigation
Increased fruit rot
Leaf drop

Over-heating
Soft fruit
Increased fruit rot



Climate, Loss and Disease Management

Pollination
Overheating



Freeze Events and Pollination



Harvest Season 2025
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Days leading to loss



Complicating Factors in Fruit Quality





Pacific Northwest Heat Dome

Watering 
Shade
Harvest Adjustment
Fungicides



Funding and 
Collaboration!!!   
Thank you!



Questions





In Bog 
Climate 
Monitoring







What you can 
see when 
your 
UMWELDT 
changes….

Dave Jones – Intern 
extraordinaire!
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