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The principle underlying the use of sun-induced chlorophyll
fluorescence (SIF) as a proxy of gross primary productivity
(GPP) is based on the fact that the light energy absorbed by
chlorophyll molecules can proceed into three different
pathways: photochemistry, heat dissipation, and chlorophyll
fluorescence.
Since these processes directly compete for the same
excitation energy, measurements of SIF and non-
photochemical quenching (NPQ) are expected to provide
information on photosynthetic performance.
However, SIF signal measured at the leaf level or beyond is
affected by several processes, including wavelength
dependent scattering and reabsorption, which may need to
be considered when linking SIF data and photosynthetic CO2
assimilation.
To address this question, we conducted a multi-scale and
multi-technique study that considered two soybean varieties
and used the collected data to calibrate the “Soil-Canopy
Observation Photosynthesis and Energy fluxes” (SCOPE)
model as a tool to investigate the reabsorption and
scattering of SIF.
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Conclusions

MODELLING RESULTS

Source: © Cendrero-Mateo et al. All rights reserved.Source: © Cendrero-Mateo et al. All rights reserved.

NON-PHOTOCHEMICAL QUENCHING
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• Despite the large difference in Chl content (the ratio of Chl between MinnGold and Eiko was
nearly 1:5), similar leaf and canopy photosynthesis rates were maintained in the Chl‐deficient
mutant.

• This phenomenon wasn’t captured by traditional spectral vegetation indices related to
canopy greenness, nor by SIF measured in-situ.

• However, the modelling simulations revealed that when correcting for leaf and canopy
scattering and reabsorption processes both varieties presented similar SIF yield (SIF/APPFD).

• Furthermore, both in-situ and modelled data showed that APPFD and NPQ in MinnGold were
lower than in Eiko.

• This together explains the similar measured GPP and simulated SIF yield between the two
varieties, and indicates that interpretation and application of SIF as a GPP tracer requires
understanding and quantification of all these processes.

The SCOPE model was used to investigate 
the reabsoption and scattering of SIF

Data source:
1) Sakowska et al. (2018) https://doi.org/10.1111/pce.13180

2) Cendrero-Mateo et al. (in preparation, all rights reserved)
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Legend:
N – mesophyll scattering parameter

Cx – photochemical reflectance parameter, proxy of NPQ 
fqe - fluorescence quantum emission efficiency

LIDFa, LIDFb - leaf inclination parameters
APPFD – the amount of absorbed photosynthetically active photons

fAPPFD – fraction of absorbed photosynthetically active photons
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Top of canopy SIF SIF emitted by photosystems

LEAF LIGHT ABSORBANCE 
AT DIFFERENT WAVELENGTHS

Sakowska et al. (2018) https://doi.org/10.1111/pce.13180GROSS PRIMARY PRODUCTION
vs. PPFD ABSORBED BY THE CANOPY

Sakowska et al. (2018) https://doi.org/10.1111/pce.13180
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