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Mean leaf temp.= 38.6°C
Woody tissue temp.= 43.6 °C  

Photosynthesis rate = ?

Introduction

Ambient temperature = 39°C

Relative humidity = 10%

Radiation (PAR) = 1800 µmol photons m-2 s-1

May 16 – 2019, 12:30

Trees that grow in hyper-arid conditions provide vital information on successful physiological 
strategies 



Research Question and methods
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What are the seasonal dynamics of carbon assimilation in A. tortilis
and A. raddiana growing in extremely hot and dry conditions? 

What are the mechanisms driving them?

10 Trees were measured in 
their natural habitat during 
Morning Noon and 
Afternoon each month for 
two years  (2018-2019)



Photosynthesis was higher at noon even during the long dry and hot summer, when other trees 
close stomatal and minimize gas exchange (McDowell 2011; Klein et al, 2016) 

Seasonal dynamics of Carbon assimilation in A. tortilis and A. raddiana 
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Photosynthesis rate increase with light but not with temperature

r2= 0.0945
r2= 0.5457

Light is the driving force of photosynthesis

C assimilation vs. radiationC assimilation vs. temperature



Light Response in a controlled experiment

R² = 0.7336
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Light intensities PPFD (µmol photons m-2 S-1)

Pinus brutia Ziziphus spina-christi

TreeLab experiment (Dar Dror 2018)

Zait and Schwartz (2018);

Acacia raddiana, Acacia tortilis

Maximum PAR on Earth

Photosynthesis saturation 
occurred at  record-breaking 
radiation levels, beyond Earth’s 
max.

n=7



• Higher photosynthesis in Acacia during noon and summer times 
imply that light is the limiting factor for the tree activity

• In line with our findings of Acacia stem growth during summer 
in the Arava (Winters et al., 2018)

• Desert Acacias show the most extreme light-saturation value on 
Earth and no photoinhibition

Conclusions 

• NEXT: mechanisms of light harvesting and light resistance…


