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Plant N Status in the Alpine Grassland of the Qinghai-Tibet Plateau: Base on the

N: P Stoichiometry

ZHANG Ren-yi, XU Dang-hui, CHEN Ling-yun, WANG Gang
(State Key Laboratory of Grassland and Agro-Ecosystems, School of Life Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: Plants from different functional groups show distinct response to nitrogen ( N) addition, however, the patterns and
underlying mechanisms across the natural N availability gradient remain unexplored. In present studies, effects of soil N fertility on
aboveground N pools and production were examined, and the N: P stoichiometry was compared among forbs, graminoids, and legumes
on an alpine grassland located in northeast of Qinghai-Tibet Plateau. Mean N: P ratios of the whole community in 2008 and 2009 were
9.83 and 11. 57, respectively, indicating that the sub-alpine grassland was mainly N-limited. The partial redundancy analysis ( partial
RDA) showed that the biomass percentage of forbs increased, while those of legumes and graminoids decreased with the soil N
availability. It suggested that legumes and graminoids were more competitive than forbs in the natural N-limited grassland, which may
be due to the N,-fixation ability and high nutrient use efficiency, respectively. Under the projected increasing N deposition, the
vegetation tended to shift from graminoids and legumes to forbs. Significant relationships were found between the percentage of legumes
biomass and N: P ( phosphorus) ratio for the whole community and non-legumes, indicating that legumes could improve the community
N status as well as non-legumes N status on the alpine grassland.

Key words : nitrogen mineralization; N: P stoichiometry; nitrification; sub-alpine meadow; functional groups
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Fig. 1  Distribution map of sampling plots
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Table 1 ~ Soil characteristics, species richness and aboveground biomass ( mean + SD, CVs) in the studied area in 2008 (n =24) and 2009 (n=12)

WA 2008 4F

2009 4

pH 7.55 (0.27,0.03)
101.7 (35.27,0.35)
77.75 (49.92,1.18)

L/ ng- (kg-d) !
WAL #E/ ng- (kg-d) !

+IEEE/mg-g ! 3.06 (0.48,0.09)
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+HEH C/% 2.99 (0.40,0.05)
LY/E U 35.08 (4.86,0.14)
W/ gom 2 188.27 (33.78,0.18)

7.51 (0.18,0.01)
106. 38 (42. 66,0.40)
82.02 (44.11,0.54)
2.98 (0.55,0. 15)
0.66 (0.02,0.03)
2.55 (0.41,0. 12)
35.33 (3.17,0.09)
180. 27 (39.83,0.22)
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T2 2008 £, 2009 FRE, REUREREWE ., BEERN: PELE" (mean +SD)
Table 2 Aboveground N, P concentrations and N: P ratios ( mean +SD) of forbs, graminoids
and legumes in the studied area in 2008 (n =24) and 2009 (n=12)
2008 4 2009 4%
I)ﬁ E[ /— AL =N /—/\E A~ =L
/mg-g /mg-g /mg-g /mg-g
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(3.58) (0.29) (2.04) (3.23) (0.36) (2.42)
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(3.46) (0.26) (2.94) (4.64) (0.20) (2.49)
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Fig. 2 Relationship of soil factors and aboveground characteristics

biplot of partial redundancy analysis (RDA) with year as covariable
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