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Abstract

Aims The increase in atmospheric N deposition has accelerated N cycling of ecosystems, thus altering the
structure and function of ecosystems, especially in those limited by N availability. Studies on the response of plant
growth to artificial N addition could provide basic data for a better understanding of how the structure of grass-
lands in northern China responds to increasing N deposition.

Methods  We investigated the seasonal dynamics of plant growth of four species after 2-year multi-level N ad-
dition in a field experiment conducted in a desert steppe of Ningxia in 2011. Plant biomass and the relative growth
rate (RGR) of the studied species were measured and their relationships with C:N:P ratios of plants (community
and leaf levels) and soils were analyzed.

Important findings Results in 2012 showed that 2-year N addition promoted the growth of the four species and
the effects were different among growth forms and were species-specific. In general, the plant biomass of the
studied species was significantly correlated with leaf N concentration, leaf N:P ratio, community N pool, soil total
N content and soil N:P ratio, while only weak relationships were observed between plant biomass and C:N and
C:P ratios of plants and soils. In contrast, there was a significant linear relationship between RGR and N:P ratios
both of plants and soils. Our results suggest that short-term N addition promoted the accumulation of plant
biomass, and the species-specific responses to stimulated N addition can directly affect the structure of the desert
steppe ecosystem. Plant N:P ratio and soil N:P ratio could indicate nutrient limitation of plant growth to a certain
extent: N addition increased soil N content and N:P ratio, and thus relieved N limitation gradually. Once more N is
available to plants, the growth of plants and the accumulation of community N was stimulated in turn.
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Fig. 1 Effects of N addition on plant biomass of the four species (mean + SE, n = 5). F0, F2.5, F5, F10, F20, and F40 represent N
addition level at 0.00, 2.50, 5.00, 10.00, 20.00, and 40.00 g-m>.a™', respectively. Different lowercase letters indicate significant dif-
ferences (p < 0.05) between population biomass within N levels. The same lowercase letters indicate insignificant differences (p >
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komarovii in June, July, and August, respectively. G, H and | are data of Stipa capillata in June, July, and August, respectively. J, K
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Table 1 Correlation coefficients between the C:N:P ratio of plant leaves and the plant biomass or the relative growth rate from June to August of the four species
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Fig. 4 Relationships between the population biomass of the
four species and community N pool, C:N, and N:P in August
(mean + SE, n =5).
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Fig. 5 Relationships between the relative growth rate of the
four specie (from June to August) and community N pool, C:N
ratio, and N:P ratio (mean + SE, n =5).
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Fig. 6 Relationships between the population biomass of the
four species and soil total N content, C:N ratio and N:P ratio in
August (mean + SE, n=5).
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