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Introduction

Prediction of the effects of climate
change on grassland requires an
understanding of ecosystem res-
ponses to rising atmospheric CO,. Our
retrospective study of stable carbon
isotopes (0'3C) in grassland plants
iInvestigates the responses of plant
carbon and water relations to the
recent history of CO, increase.

C; plants generally increase photo-
synthesis (A) and decrease stomatal
conductance (g;) under elevated CO,
[1]. Nitrogen limitation has been shown
to constrain the response of A to rising
CO, [2] and could thus Ilimit the
increase of intrinsic water use
efficiency (W, carbon gain per unit

Results

water lost under standard evaporative
demand). 6'3C studies on tree rings
have shown that W, has increased
during the last century in forest
ecosystems. Recently we showed that
W. has also increased Iin nutrient
limited grassland ecosystems [3, 4].
We now tested the hypothesis that the
response to the recent increase in CO,
was stronger in more fertile conditions,
as A should increase with nutrient
supply. Thus, we expected WV, to have
iIncreased more strongly on the well-
fertilized plots of the studied Park
Grass Experiment (or respectively that
carbon isotope discrimination ('3A) has
increased less strongly).

Material & Methods

use efficiency of a grassland under rising CO,

We analysed 613C of archived hay and
herbage samples taken in late spring
and autumn from 5 plots with different
fertilizer treatments on the Park Grass
Continuous Hay Experiment, where
0'3C = [(Rsample/Rstandard) - 11, With R the
13C/12C ratio in the sample or standard.
Carbon isotope discrimination '3A is
calculated from &'3C and is a proxy of
the leaf-level coupling of CO, and
transpiration fluxes, and a measure of
W, with W, = A/lg;=c,-(1-c, /c,)/
16andc /c,=(3A-a)/ (b - a),
(@=4.4%o0, b=27 %o).

Fig. 1: Aerial view of the Park Grass Experi-
ment and sampled plots, low N = 48 kg ha™
al, highN =96 kg ha'al,P=35kgha'al,
K=225kgha' a

Fig. 2: Similar trends in carbon isotope discrimination ('3A) were observed on all treatments from 1960 to 2009, (equivalent to an atmospheric CO, increase of 22% from 317 ppm to 387 ppm).
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of the control was significantly lower
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showed very similar trends regardless
of N fertilization.

efficiency W. for the 1960 to 2009 period (equivalent to

an atmospheric CO, increase from 317 ppm to 387

ppm) showed similar increases of W, for all treatments,

regardless of nutrient application.

stomatal conductance. This could lead
to decreased transpiration of water
and increased surface run-off or
drainage from this grassland.
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