Interactive effects of warming and N fertilizer on the growth of Leymus chinensis and Phragmites communis in Songnen Plain
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Abstract

Songnen plain known as the transition region of dry and wet area in China is an ideal place for studying the effect of climate warming and N deposition on terrestrial ecosystems; it is also one of the most sensitive zones to global climate changes. How the important species respond to experimental warming can provide insights into their competition and community composition under a future warmer climate. MSR-2420 infrared radiators were used to determine the short-term effects of two levels of air temperature (ambient and warmed) and N deposition (ambient and +10 g N m-2 yr-1) on the early growth season of Leymus chinensis and Phragmites communis. The infrared radiators manipulation increased mean soil surface temperature by 1.7℃(P<0.01). Warming generally increased the photosynthesis and biomass accumulation of P. communis species, while it decreased biomass accumulation of L.chinensis. P. communis allocated relatively more biomass to foliage and had significantly decreased root/shoot ratios (R/S) under warmer environments, which provide it with a competition advantage when other environmental factors were not limiting. However, the responses of two species to N addition were different when facing warming environments. For L.chinensis, the effects of warming were only pronounced under ambient N conditions, while the growth response of P. communis to warming was found in two N levels. This result suggests that competitive relationships between the two species may be altered as a result of response differences to warming manipulation, and that global warming may lead to changes in regeneration dynamics and species composition in Songnen plain.
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