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Conclusion
Non-linear
Mixed-Effects
(NLME)
analysis used to analyze the data.

Table 1: NLME analysis. Estimated photosynthesis related
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parameters obtained from light response curves for each
cultivar. Parameters are presented with standard error of
means (SE). Different letters in the same row designate
statistically significant difference at the 0.001 level.
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Estimated parameters

`Escimo` (SE)

`Mercedes` (SE)

RD µmol (CO2) m-2 s-1

-0.98±0.38a

-1.58±0.38a

PNsat µmol (CO2) m-2 s-1

22±0.5a

16±0.5b

α µmol mol-1

0.0035±2.2 10-4a

0.0040±3.3 10-4a

LCP µmol m-2 s-1

15.28±2.95a

23.63±3.59b
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Carbon assimilation rates at each
measurement date were uniformly higher
for `Escimo` than `Mercedes` under
prevailed environmental conditions .

20

Mercedes

P N (µmol m s )

Despite the light treatments were
controlled and the same for both
cultivars, a higher PNsat was observed on
a clear sunny day (21 - 28 April) (Figs 12) and significantly higher values were
recorded for `Escimo`. Differences in
photosynthesis rates are attributed to
the light conditions at a specific day
when
the
experiments
were
undertaken.
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Figure 2: Light response curves for `Mercedes`. Same
10

as Fig.1.
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Figure1: Light response curves for `Escimo` based on
NLME. The fitted curve is shown (solid line). The
measurement dates are arranged from the highest
PNsat observed to the lowest.

Methods
Leaf gas exchange measurements
conducted on R. hybrida cultivars,
´Escimo´ and ´Mercedes´. Experiments
were completed in a greenhouse at
Research Center Aarslev, Denmark from
mid winter to early spring in 2009.

Quantum
efficiencies
(α),
Light
compensation points (LCP) and dark
respiration (R D) of the cultivars were not
significantly different. CO2 enrichment
prevented a variation in the latter. Light
and CO2 saturated photosynthesis rates
(PNsat) were significantly different (Table
1). The fitted curves based on NLME
analysis illustrated the inter-date
variability (Figs 1 - 2).
The light response curves suggested
varying acclimation responses for
different cultivars.

Identification of the physiological traits
associated with leaf photosynthesis rate
helps gain an understanding of the
aspects of adaptability traits of plants to
short
and
long
term
changing
environmental conditions.
In this study we used repeated measures
of gas exchange of R. hybrida and applied
NLME to investigate the response to the
short term alterations of irradiance under
elevated CO2.

NLME suggested that the
measurement dates (natural
light), significantly influenced the
capacity of CO2 assimilation.
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