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Abstract: This study conducted a test that doubled nitrogen contents [0, 8, 24, 40, 56, 72 kg’(hm2~a)7l] by applying NH,NO;
to investigate the effects of nitrogen deposition on community composition and the stability of alpine grasslands in the
Qinghai Lake Area. After two years of continuous nitrogen application, the results showed that the important values of
different functional groups responded differently to nitrogen additions. The responses of the Gramineae and forbs function
groups were considerably, but no obvious variation was observed in the important values of the Cyperaceae and
Leguminosae function groups. In Gramineae, the 72 kg;(hmz'a)f1 addition has a significantly higher important value than the
treatment of § kg~(hm2~a)71, whereas the important value of forbs reduces significantly. With the increase of nitrogen
application contents, Poa pratensis was the most dominant species within the entire plant community. Compared with the
plant communities without nitrogen additions, the Patrick richness and Pielou evenness values of the plant community were
decreased but were not significant with the treatment of 72 kg-(hmz-a)fl; the Shannon-Wiener diversity was significantly
reduced, and the other treatments can promote the species diversity of the plant community to a certain degree. There was a
significant negative correlation between the community stability and the Shannon-Wiener diversity and Pielou evenness
under different nitrogen treatments. Therefore, short-term nitrogen additions will change the species compositions of plant
communities in alpine grasslands, and the effect of high nitrogen on species diversity is obvious. This dynamic can affect the
stability of Qinghai’s alpine grassland community.

Keywords: nitrogen deposition; plant community composition; species diversity; community stability
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Table 1 Species compositions and importance values of plant communities at different nitrogen levels

%Iﬁ Item CK N I N][ NIII N[\; NV
AAF} Gramineae 62.6+34ab 494+49b 499+127b 484+5.1b 602+ 16.1ab 79.3+8.7a
THEER PHEE} Cyperaceae 51+51a 109+0.6a 194+98  182+67a 12.8+6.4a 6.4+3.4a
Functional group &%} Leguminosae 36+12a  06+03a 24+04a 52+39a  0.7+0.4a 1.0+0.5a
2K E Forbs 28.7+28ab 39.1+44a 284+50ab 28.1+29ab 263+94ab  13.4+4.9b
i LR
Poa pratensis 433+29a 332+47a 347+98a 320+47a 34.6+73a 445+ 6.0a
TR )
Elymus breviaristatus 92+28ab  53+3.5b 7.4 +0.7ab 8.6+3.1ab 12.1+3.8ab  21.0+10.6a
2RI
v Kobresia capillifolia~ 5-1%+51a  109%£0.6a  194+£98a  182+6.7a 128+64a 6.4+3.4a
Plant species .
HEE
Artemisia scoparia 114+34a 139+5.1a 8.7+2.0a 75+2.7a 6.3+0.9a 7.4+2.6a
HASEE
Pedicularis 73+23a 8.8+2.8a 9.7+3.5a 109+4.1a 149+7.5a 24+18a
kansuensis

AT ARG FRER R AR AL B M A B2 22 7 (P < 0.05); .

Different lowercase letters within the same row indicate significant differences between different nitrogen levels at the 0.05 level; CK, N 1, Ny, Ny, Nyy

and Ny are 0, 8, 24, 40, 56 and 72 kg~(hm2~a)’l, respectively; similarly for the following figures and tables.
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Figure 1 The change in species diversity index of alpine
steppes under different nitrogen levels
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Figure 2 M. Godron stability simulated curves of
different nitrogen levels

Table 2 The stablllty of alpme steppes under dlfferent nitrogen levels

2

Qb3 Level )& 772 Fitting equation R 22 15 A4 R Point of intersection WK [K2H % Buclidean distance
CK y=-0.008 9" + 1.510 8x + 35.83 0.996 (28.69, 71.31) 12.30
N, y=-0.011x"+ 1.796 8x +27.232 0.994 (29.42, 70.58) 13.32
Ny y=-0.009 5x° +1.558 8x + 36.277 0.978 (27.77,72.23) 10.99
N y=-0.012 1x° +1.971 9x + 19.552 0.986 (30.98, 69.02) 15.53
Ny y=-0.012 5" +2.005 5x +20.939  0.984 (30.06, 69.94) 14.23
Ny y=-0.007 9x” +1.320 7x + 44.358 0.949 (26.34, 73.66) 8.97
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