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Impact of leaf phosphorus on Ph rates

Ellsworth et al. in prep.
> 19,000 data points for controlled photosynthetic responses to [CO,] for a set of pan-
tropical sites involving published and unpublished raw data
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Impact : reduction of GPP in the tropics
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Phenology and photosynthesis of
evergreen tropical forests

Changes in ORCHIDEE :

Leaf development and demography
explain photosynthetic seasonality in
Amazon evergreen forests

Jin Wu,™* Loren P. Albert," Aline P. Lopes,> Natalia Restrepo-Coupe,"

Matthew Hayek,* Kenia T. Wiedemann,* Kaiyu Guan,>¢ Scott C. Stark,’

Bradley Christoffersen,”® Neill Prohaska,! Julia V. Tavares,> Suelen Marostica,”

Hideki Kobayashi,” Mauricio L. Ferreira,’®" Kleber Silva Campos,'> Rodrigo da Silva,'
Paulo M. Brando,">'* Dennis G. Dye," Travis E. Huxman,'® Alfredo R. Huete,®

Bruce W. Nelson,” Scott R. Saleska'*

In evergreen tropical forests, the extent, magnitude, and controls on photosynthetic seasonality
are poorly resolved and inadequately represented in Earth system models. Combining camera
observations with ecosystem carbon dioxide fluxes at forests across rainfall gradients in
Amazoénia, we show that aggregate canopy phenology, not seasonality of climate drivers, is the
primary cause of photosynthetic seasonality in these forests. Specifically, synchronization

of new leaf growth with dry season litterfall shifts canopy composition toward younger,

more light-use efficient leaves, explaining large seasonal increases (~27%) in ecosystem
photosynthesis. Coordinated leaf development and demography thus reconcile seemingly
disparate observations at different scales and indicate that accounting for leaf-level phenology
is critical for accurately simulating ecosystem-scale responses to climate change.
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Improved litterfall seasonality
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Stomatal conductance per PFT

gs=8+ mfvpd (15)

where gp is the residual stomatal conductance if the irradiance
approaches zero, G is the Gi-based CO, compensation point in the
absence of Ry (by definition C;, = I', — R4/gm), and f, 4 is the func-
tion for the effect of leaf-to-air vapour pressure difference (VPD),
which is not yet understood sufficiently and may be described
empirically as:

B 1
hpa = [1/(ay — b{VPD) - 1]

(15a)



Lin et al. 2015 ORCHIDEE
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Figure 2 | Mean g; values for plant functional types defined by different classification schemes. Each bar represents the mean values + 1SE of g; from the
stomatal model fitted using a nonlinear mixed-effects model assuming species as a random effect. The sample sizes (n) are the number of measurements. =051
In the case of diurnal measurements, measurements might be done on the same leaf but under different environmental conditions. Species number (spp)
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indicates the number of the species in each group. Panels b-d include C3 species data only.
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