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Background

Results

The responses of plants to multiple changes in environmental factors are difficult to
predict through modelling. Reliable crop
models are of key importance in the innovation and breeding process towards creation of resilient varieties of crops for the future climate.

Each imposed change in environmental
factor changed both Jmax and Vc,max (Fig. 1).
However, combined environmental factors
did not reduce Jmax and Vc,max equally. The
largest effect was found for Vcmax under
drought, combined with CO2 and T. The
combination reduced Vc,max substantially,
but not Jmax. This indicates that single factors are not indicative of combined effects
on photosynthesis.

Global climatic changes will result in changes in CO2 level, water availability (clustering of rain event resulting in periods of
drought) and mean temperature, but also
larger fluctuations in the temperature regime. In this experiment we have compared
the effects of the three climatic factors by
applying them as single factor treatments
and in combination.

Similarly, A/T response curves showed that
the effect of all three factors in combination on optimum temperature could not
have been predicted from the response to
single factors. (Fig. 2).

Material and Methods
A three factor experiment was done with
two cultivars of wheat (Triticum aestivum
L.): Paragon and Gladius (data not shown).
Temperature (18°C vs. 28°C) x CO2 (400
ppm vs. 800 ppm) x Water availability (Full
watering vs. 50% reduction “Drought”).
Photosynthetic CO2 and temperature response curves were performed at 6th leaf
stage using a CIRAS-2 (PP Systems).

Water availability (drought treatment) was controlled
by use of a drought spotter (Phenospex) with separate balance and tap for each plant.
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Fig. 1. A/Ci curves : 400, 250, 150, 100, 50, 400, 400,
600, 800, 1100, 1500 ppm at 25°C. Vc,max and Jmax
were estimated based on the FvCB model using least
sum of squares.

‘Combined effects
cannot be assumed
additive’
Conclusions
The differential effect of multiple changes
in environmental factors on photosynthesis
illustrate that combined effects cannot be
assumed additive. Therefore, multifactorial
experiments to elucidate responses to environmental changes are essential to define
plant responses towards future climates.
These datasets will be used, within the framework of MODCARBOSTRESS, to improve
parameterization of current crop models,
for estimation of the impacts of climate
change on wheat yield in the future.

Fig. 2. A/T curves : 15, 18, 25, 35 and 40°C. [CO2]
was the same as during the treatment (400 or 800
ppm). Arrows indicate Topt estimated as the vertex of
a hyperbola.
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