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What is the effect of climatic drivers of photosyntehsis
on Andean tree species?

H1: VPD limits photosynthesis via stomatal closure

H2: Temperature limits photosynthesis via biochemical
restrictions

H3: Radiation limits photosynthesis via leaf temperature
Increase

All hypotheses predict negative relationship between
variable and photosynthesis {@

Doughty and Goulden (2008); Smith et al., (2021)



Experimental setup

Andesanthus
lepidotus

Clethra fagifolia
Clusia multiflora
Miconia theizans
Quercus humboldtii

Weinmannia
pubescens

6

OO OO0 OO0 OO O

Site 1 (14°C) Site 2 (22°C)

2

N O OO0 W O

For this study, we
measured multiple of
individuals six cold-
affiliated species in
two sites




Modeling Photosynthesis
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Using plantecophys R package; Duursma (2015)



Field measurements
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Intraspecific variability of photosynthetic
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Model evaluation at two sites for six cold-

affiliated species
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Simulated photosynthesis over two years

Site 1 (14°C)

Site 2 (22°C)
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Photosynthesis is similar
in the coldest month in
both sites

Photosynthesis is higher
in 14°C site than 22°Cin
the warmest month in
both sites. The effect of
temperature in afternoon
reduce drastically
photosynthesis.
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Correlation value

Correlation values were obtained employing a cross-correlation wavelet
analysis, useful to interpret time series
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Temperature has a
negative effect on
photosynthesis, that
could be related to
high temperatures in
the afternoon

Correlation values were obtained employing a cross-correlation wavelet
analysis, useful to interpret time series
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Photosynthesis data
density from two years
allows us detect the
most represented and
maximum values
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Thermal optima is higher
than leaf temperature
average, suggesting a
broad tolerance capacity
of the cold-affiliated tree
species



Take-home messages

« Diurnal data of photosynthesis are useful to calibrate FvCB model, however
Intraspecific variation is a challenge to parameterize it correctly.

« Simulated leaf temperature is below thermal optima in highlands (14°C) and close
to thermal optima at 22°C.

« Simulated leaf temperature optima is always higher than estimated leaf
temperature optima.
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Humboldt and Bonpland 1807; Henderson et al., 1991 Myers et al. 2000; Duque et al., 2021;Feleey et al., 2011; Duque et al. 2015;
Fadrique et al. 2018
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This is a transplant
experiment focused in
understanding thermal
performance of tropical
Andean tree species
under warmer conditions

In this project, we planted
more than 1000 plants in
which were measured
survival, growth, leaf traits
and some physiological
parameters related to
photosynthesis and
respiration.
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