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Research Station of Yunnan Dianchi, Jinning 650600, Yunnan, China )

Abstract; Climate change is an environmental issue of common concern to the international community. The response of
plants to climate change reflects the growth and survival strategies of plants in response to climate change. Leaf economic
traits are directly related to the resource acquisition, utilization and storage of plant, and are significantly affected by
temperature conditions and CO, concentration. A capped growth chamber with an artificial environment control system
was used to study the response of the leaf economic traits of the widely spread wetland plants Scirpus validus and Typha
orientalis to the simulated warming (current ambient temperature +2 °C) and doubled CO, concentration (increased to
850 wmol + mol™). The results were as follows: (1) The net photosynthetic rate, contents of N and P Scirpus validus
were significantly reduced, but the intercellular CO, concentration and leaf mass per area increased significantly under
increased temperature treatment. Both the intercellular CO, concentration and net photosynthetic rate of S. validus were
significantly reduced, but the leaf mass per area was significantly increased under the treatment of doubled CO,
concentration. (2) Similar to S. validus, the leaf mass per area of Typha orientalis also increased significantly , while the
contents of N and P were significantly reduced under warming treatment; in addition, the photosynthetic parameters,
contents of N and P of T. orientalis were significantly reduced, while the leaf mass per area increased significantly under
the treatment of doubled CO, concentration. (3) The leaf mass per area, contents of N and P, net photosynthetic rate,
stomatal conductance, and intercellular CO, concentration of Scirpus validus were significantly correlated with the first
two axes of the principal component analysis; while all the studied leaf economic traits of Typha orientalis were related to
two environment variables, indicating that these traits played an important role in the response of plants to changes in
temperature and CO, concentration. (4) In addition to C content, other economic trait parameters of Scirpus validus and
Typha orientalis including net photosynthetic rate, stomatal conductance, transpiration rate, intercellular CO,
concentration, contents of N and P and leaf mass per area were all played important roles in response to increasing
temperature and doubled CO, concentration. Overall, these results reflect the response strategies of Scirpus validus and
Typha orientalis on functional traits to increasing temperature and doubled CO, concentration. The photosynthetic
capacity and nutrient contents of the two species are significantly inhibited under the two treatments, but their resistance
to stress increased, indicating that the increase in temperature and CO, concentration are not conducive to the growth of
the two species.

Key words: climatic change, water-holding plants, plant economic traits, elemental content, environment

response policy
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Fig. 1

environment simulation control experiment system
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Fig. 2 Comparison of air temperature of ET group(A) and CO, concentration of EC group(B)

to the control group(CK) during growing season in 2019
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Different letters above the columns of the trait parameters corresponding to each species in the figure indicate significant differences (P<0.05),
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Fig. 3 Differences in photosynthetic traits of Scirpus validus and Typha orientalis

between three different treatments (x:s.)
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Fig. 4 Differences in LMA and element contents of Scirpus validus

and Typha orientalis between three different treatments (xs.)
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Correlations of leaf economic traits of the two

Table 1

species to the first two axes of principal component analysis

. IKH il
U e CN Scirpus validus Typha orientalis
Leaf economic
trait

PC 1 PC 2 PC 1 PC 2
Hont 0.049 —0.940%#%  —(),926 % 0.018
LMA
BN & 0.912%k%  0.367 0.836%%  -0.290
Total N content
HP &R 0.895*#% —0.021 0.728% -0.504
Total P content
BCaHE -0.484 0.574 -0.323 0.6827%
Total C content
D gy 0.744 % 0.506 0.908 %  —(0.136
p,
KILT -0.464 0.672% 0.938##x  (.261
G,
MEE CO,EIE  —0.947#%%  0.054 0.786* 0.461
C,
FE I A 0.648% -0.010 0.8827%%* 0.411
T,

T #FoR P<0.05; 3K/ P<0.01; *++F/R P<0.001,
Note; * indicates P<0.05; ** indicates P<0.01; *** indicates P<
0.001.
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