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Global mean temperature is increasing and is predicted to increase in the future. Temperature elevation has had and
is likely to have profound impacts on ecosystems. To predict these impacts, we need to understand how current
ecosystems respond to environmental changes. Ecological monitoring using indicator species has been considered to be
one of the most important approaches to achieve this purpose.

In this study, | focused my attention on two indicator species, Primula nutans and Gentiana straminea, growing on
the Qinghai-Tibetan Plateau, where has been attracted considerable attention in studies of global warming because of the
highest elevation in the world. The aims in this study were to quantify the relationship between environmental factors and
the plant growth, phenology and ecophysiological characteristics of the indicator species, and then to develop the model
for predicting global warming using indicator species.

P. nutans, an “early-spring plant”, has been considered as a candidate indicator species for global warming
monitoring. From 2008, | monitored the phenology and growth of this species and their growth environment in the three
different sites on the Qinghai-Tibetan Plateau. The mean soil temperature was different about 3.5°C, which caused the
about one week different in the germination and flowering time, plants in the warmer habitats germinated and flowered
earlier.

Moreover, | used the Open Top Chambers (OTCs), to examine the impacts of experimental warming on plant
growth, phenology and eco-physiological characteristics. The OTCs consistently elevated the daily mean air
temperature by about 1.6°C and soil temperature by about 0.5°C during the growing season. Despite of the small
difference in the temperature environment, the species is well acclimated to the growth environment. As result, the
averaged daily net carbon gain decreased slightly than those of leaves not acclimated.

I am continuously monitoring the indicator species, as well as develop a prediction model to combine the
current result to predict the impacts of global warming on phenology and carbon budget of the alpine ecosystem.
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