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Abstract

Aims Leaf N and P stoichiometry has been widely studied at the species level in both aquatic and terrestrial
ecosystems, however, it lacks research at the community level. Since the ecological stoichiometric characteristics
could play important roles in connecting different levels of ecological studies and former studies mainly focused
on the individual level, in this study, we try to figure out the pattern of foliar N and P at the community level of
grassland ecosystems in Qinghai-Tibetan Plateau. Additionally, we also try to find out the relationships between
community level leaf N, P and site climate factors.

Methods Leaf samples were collected from 47 research sites in Qinghai-Tibetan Plateau at the end of the grow-
ing season yearly from 2006 to 2008. We measured the leaf N concentrations by using an elemental analyzer and
the leaf P concentration based on a molybdate/stannous chloride method. Climate data of annual mean tempera-
ture and annual mean precipitation (65 national standard stations) between 2006 and 2008 were used to interpolate
into gridded data with a resolution of 1 km x 1 km through the tchebycheffian spline function.

Important findings Leaf N, P concentrations and N:P ratios at the community level over the southern part of
Qinghai-Tibetan Plateau were 23.2 mg-g ', 1.7 mg-g ' and 13.5, respectively. Significant inter-annual differences
were presented in leaf N, P concentrations and N:P ratios. Mean annual temperature was strongly correlated with
leaf N, P and N:P ratios. Besides, the correlations between climate factors and leaf N, P, N:P ratios were generally
consistent with the previous results found at the global scale. Our results suggest that the high variation in leaf P
concentration and its strong correlation with environmental factors reveal that, to some extent, stoichiometric
traits at the community level are adaptive to local environmental conditions.
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Fig. 1 Vegetation types of the study area and distribution of field sites.
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Table 1 Statistical characteristics of leaf N, P concentrations and N:P ratios at the community level in the grassland of Qing-

hai-Tibetan Plateau (2006-2008)

i N (mg'g") P (mgg") N:P
Year n

AM/GM SD cv AM/GM SD v AM/GM SD cv
2006 47 215212 3.08 0.14 1.5/1.5 0.50 033 15.2/14.6 4.11 0.27
2007 43 2620257 4.85 0.18 1.5/1.7 0.37 021 15.4/15.2 2.46 0.16
2008 43 23.2/22.9 324 0.14 2.1/2.1 0.33 0.16 11.0/10.9 1.58 0.14
MiF Total 133 23.5/232 324 0.18 1.9/1.7 0.48 0.28 13.9/13.5 3.55 0.26

AM, FARMEIHG o, R R GM, JUTEISHL SD, ARiEfi % .

AM, arithmetic mean; CV, coefficient of variation; GM, geometric mean; SD, standard deviation.
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Table 2 Correlations between leaf N, P concentrations, N:P ratios and climate factors (Pearson test)

P NP MAT AP GST GSP
N 0.446” 0210 —0.265" 0.205" —0.249™ 0.2437
P -0.782" -0.420™ 0.374" -0.449™ 0.300"
N:P 0.274" -0.266" 0317”7 -0.159

AP, FE[FIKE; GSP, HRKFMIKE; GST, RV MAT, G138 *, p<0.05; **,p < 0.01,
AP, annual precipitation; GSP, growing season precipitation; GST, growing season temperature; MAT, mean annual temperature. *, p < 0.05; ™", p <

0.01.
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