
Tree temperature ≈ Air temperature Tree temperature > Air temperature

Low winter chill + reduction of fog

Chill calculations

Management



Improve climate change mitigation strategies

Physiological 

approach

Meteorological 

approach

Objectives and hypotheses

Non-structural 
carbohydrates as 

biomarkers of dormancy 
status

Tree temperature 

as predictor of 

chill accumulation
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Improve the accuracy of chill estimation calculations



Methods

Historical chill portion (CP) 

accumulation: 70 (S) – 80 (N)

Tree bark temperature Orchard micro-climate

Phenology NSC sampling

Macro-climate

Modelling

3 orchards, 3 years

Guzmán-Delgado et al. 2025, Ag. For. Met.



Results
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• ‘Tree temperature’ is affected 

by various weather variables, 

including solar radiation

• ‘Tree temperature’ is, on 

average, 3-7 ℃ higher than ‘Air 

temperature’

Ttree =  Tbranch



The TreeChill model

Predicts ‘Tree temperature’ from public weather data

Orchard

Weather station

Weather station

Weather station

Cherry Chill Shiny App
https://ucanr-igis.shinyapps.io/cherrychill/

https://ucanr-igis.shinyapps.io/cherrychill/
https://ucanr-igis.shinyapps.io/cherrychill/
https://ucanr-igis.shinyapps.io/cherrychill/


Objective 4: Developing an on line 

calculator for the TreeChill accumulation



The ‘Chill_tree’ is ~10 CP lower than the ‘Chill_Air’

Application - Chill accumulation calculations

Dynamic model

https://ucanr-igis.shinyapps.io/cherrychill/

A
c
c
u
m

u
la

te
d
 

C
h
ill

 P
o
rt

io
n
s AIR

Tree measured

Tree Predicted

Time

‘Tree chill’ calculator: 

https://ucanr-igis.shinyapps.io/cherrychill/
https://ucanr-igis.shinyapps.io/cherrychill/
https://ucanr-igis.shinyapps.io/cherrychill/


Phenology

Buds located in the south of the 

north branches bloom first:

1st Colder branch orientations – 

chill accumulation

2nd Warmer bud orientations – 

heat accumulation

North

South



Non-structural carbohydrate dynamics
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Non-structural carbohydrate dynamics

Chill

Heat Bloom
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Non-structural carbohydrate dynamics

CP_Air = 45-50 

Recommended 

spray application 

(empirical)

Chill

Heat Bloom
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Applications and outcomes
• Better understanding of the mechanisms of chill

• Improve management: Dormancy breaking agent 
(DBA) timing, pest modeling, cultivar selection, 
orchard design, etc.

Next steps

• Timing DBA application based on ‘TreeChill’ and 

NSC

• Apply an energy balance approach to the 

‘TreeChill’ model to adapt it to different locations

• Integrate whole-tree temperature dynamics
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