What do warmer temperatures
mean for trees?
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Heat + Drought.

 Combinations have a greater effect
than each individually.

Muddy Sneakers
Remote Learning Activity

* Transpirational heat loss and water TRRNSPIRMION EYPERIMENT,
content are reduced during drought, |
so leaves are in-turn greater affected
by heat stress. |




What can we do about that?

It is becoming increasingly important to consider heat
and drought tolerance when selecting trees.
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. (Exogené)s application: sugars, ABA, phosphates, fertilisers)
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Global warming -4 o\

Heat + Drought.

* Physiologically they can affect
plants differently but do overlap.
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Heat stress memory

Acquisition of thermotolerance Long-term adaptation
to heat stress

Expression of chaperones, enzymes, etc.

Trends in Plant Science
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Heat + Drought.
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* Drought tolerance is now easier to
measure and select for.
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Reminder:

* Both may cause greater susceptibility
to other pests and diseases. (mites,
canker, wood borers, aphids etc.)
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Selection by
ocation and a
rapid screening
technique for
heat tolerance.




Initial look into tree et Senstve? i

selection by location.  Lectin Lattude
rantown on Spey 57.33
Loch Pityoulish 57.20
Loch Pityoulish (S) 57.20
Aviemore 57.19
* Acorns collected from Inverdruie 57.17 .
. ) Manchester 53.48 X
16 different locations Derby 5200 [ UR
across the UK. Maldon 5172 [0 4
Chepstow 51.63
* 10 plants of each Henley 51.54
block randomised. Twickenham 5144
Savernake 51.40
Bath 51.36
West Hoathly 51.08
West Hoathly (S) 51.08
Lindfield 51.02

Heat Tolerant?



Critical Temperature

* Leaves have a critical temperature T_,, after which point photosystem |l
efficiency begins to decrease.

* This indicates the temperature at which the photosynthetic electric
transport and carbon metabolism systems begin to break down.

* Usually between 40 and 45 degrees C

* Varies largely due to many different factors.
* Species/Cultivar.
e External product applications.
* Heat acclimatization.
* Other stresses.



Chlorophyll Fluorescence as a measurement

for heat stress.

* Method used to measure
photosynthetic efficiency.

* Photosynthetic systems are the first
to be affected by heat stress.

* Meaning chlorophyll fluorescence is
an ideal method to acquire an initial
view of how heat stress is affecting a
plant.

Reflectance

Chiorophyll-

Fluorescence

N v

Heat

Transmittance



UK Heatwave 2022

e Average UK July daily
temperature ~20°c

19t July (Hottest day of the year
and hottest on record UK)

* Reached temperatures of up to
40.3°c

* Damage due to heat stress occurs generally between 40-45°c.

 Damage more likely to occur at lower temperatures if the plant is also under
drought stress.



Subjected to Heat (In-Situ).

 Subjected to torturous heat.

* Measured in the morning then again in the
afternoon.

 Temperature around plants reached 44°c.

Average of Fv/Fm in the Morning and Afternoon.
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Subjected to more
heat (Lab
environment).

* Some provinces had to be dropped from
this due to mortality/ limited number.

* Placed on a 50°c water bath to induce heat
stress but not drought stress.

* Less inclusive than measuring on the
plant.

 Easily replicable conditions for accurate
comparisons and non-destructive to the
plant.



Initial Results — Lab environment

* Two groups significantly
different in heat tolerance

but no significant
relationship to
latitude/longitude.
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Initial Results — In-Situ
e Again, significant differences by @

location but not a significant Heat
. . . Sensitive
relationship to latitude from Glasgow Edinburgh
o]
hotter to colder areas of the UK.
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R a p i d S C re e n i n g VS Percentage Change in Fv/Fm Over Latitude
n-Situ. B
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Conclusion

* Selecting the right trees for the future is important.

* Preliminary results show:
* Some locations produce significantly more heat tolerant trees than others.

* Tolerance does not seem to be linear based on latitude/longitude or warmer
vs colder locations. (At-least not at a difference of the length of the UK)

* Alarger study is needed.

* Laboratory method can be used as a non-destructive rapid screening process
for heat tolerance.



Future Work

* We are looking for people to send us acorns.

Please send us acorns. (Especially if you live
in Scotland.)

Quercus Robur please.

Thanks!

Contact info: cpercival@bartlett.com

s Summer student ??
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