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Effects of elevated CO, and different climatic conditions on
photosynthesis of leaves and pods of oilseed rape (Brassica napus)

INTRODUCTION Table 1: Climate conditions for the three experimental sites.
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MATERIALS AND METHODS

In order to investigate the effects of elevated CO, concentration on
photosynthetic parameters of OSR, a mini-free-air carbon dioxide
enrichment (FACE) system was used at the Heidfeldhof (HFH) in the
south of Stuttgart (Germany). Spring OSR was grown under ambient
(AMB, 380 ppm CO,) and elevated (ELE, 550 ppm CO,) conditions.
CO, response curves (A/C; curves) on leaves and pods were
measured twice weekly using a LI-6400 infrared gas analyzer (LI-
COR, Lincoln, USA). By fitting the A/C; curves to the Farquhar
photosynthesis model, the parameters Vc,,  (maximum
carboxylation rate pmol CO, m2 st), J... (RuBP limited rate of
electron transport pmol e- m2 s1) and Rg,, (daytime respiration rate 0 S
pmol CO, m2 s'1) were estimated. -0 -
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In order to investigate the effect of different climate conditions on
photosynthetic parameters of winter OSR, light response curves
were measured biweekly at the experimental sites in the Kraichgau
and Swabian Alb area. The light compensation point (LCP; umol m-2
s1), quantum yield (®; mol CO, mol photons-) and photosynthetic
capacity (A, mol CO, m2 s1) were estimated from each light curve.
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RESULTS AND DISCUSSION Figure 2. Quantum yield ®, light compensation point LCP and photosynthetic
capacity A at different development stages of OSR on the study sites Kraichgau

. N and Swabian Alb. Each point represents one measurement.
Elevated CO, concentration had no significant effects on

photosynthetic parameters such as Vc,,,, (Figure 1), although slightly Overall, decreases in all parameters were observed in the
lower values were observed in the ELE treatment at growth stages 65 reproductive growth stages due to senescence processes.
to 69 (full flowering until end of flowering). Regardless of CO, The slight differences in light response curve parameters on a
treatment, slightly higher carboxylation rates were observed in leaves growth stage basis at both experimental areas were most
at growth stages 65 to 69 while pods showed only a small likely cultivar specific.
photosynthetic  activity. Nevertheless, pods may contribute
substantially to the seed growth of OSR (Sheoran et al., 1991). Since Further data analysis is necessary for a better understanding
high temperature sped OSR development and gas exchange of how elevated CO, and climate impacts may affects
measurements can only be conducted at good weather conditions the photosynthesis of OSR. Moreover, the evaluation of other gas
number of replicates may be not sufficient to find significant exchange parameters such as
differences between CO, treatments. water use efficiency (WUE) and
stomatal conductance (g,) will
With regard to the different climate conditions at the experimental sites help to understand the likely
Kraichgau and Swabian Alb, no differences were found for all impacts of climate change on
parameters derived from the light response curves (Figure 2). crops.
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