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Abstract: Global atmospheric nitrogen deposition has increased steadily since the 20th century, and has significantly
changed the stability and productivity of terrestrial ecosystems, especially in the N-limited alpine grassland ecosystems.
Although there have been many research reports on the effects of increased nitrogen deposition on grassland productivity and
plant diversity, the ecosystem effects of nitrogen deposition varied depending on the climate zones, grassland types, nitrogen
addition levels, nitrogen types and experiment duration. In this study, we manipulated the rates of nitrogen addition (0, 2,
5,10, 15,25, and 50 g Nm™>a™") in an subalpine grassland in Qilian Mountains, China, between 2018 and 2019, and

assessed the effect of the short—term simulated nitrogen deposition on plant species diversity and productivity. The results
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showed that nitrogen addition significantly increased the aboveground productivity of Gramineae ( Elymus nutans, Leymus
secalinus and Poa pratensis) and Cyperaceae ( Kobresia humilis) and their proportion of the aboveground productivity in the
community, which was mainly manifested in the significantly increased plant height and number of Gramineae and
Cyperaceae with nitrogen addition. Compared to the Gramineae and Cyperaceae, nitrogen addition decreased the plant height
and number for other families ( Potentilla anserine and Carum carvi) . In addition, the response of plant diversity to nitrogen
addition was much slower than the response of the primary productivity, and the plant diversity generally decreased as the
nitrogen addition rates increasing, although the decreased trend was not significant. Moreover, we found a significantly
negative correlation between plant diversity and their productivity. These results showed that nitrogen addition could improve
the productivity of both Gramineae and Cyperaceae, which subsequently improving the community productivity, whereas
other families would be excluded gradually, leading to the loss of plant species diversity. Our results provide a synthetic
understanding of the effects of simulated nitrogen deposition on plant species diversity and productivity in alpine grassland,

as well as the theoretical basis for the sustainable management in subalpine Grassland in China.

Key Words: subalpine grassland ecosystem; nitrogen deposition; species diversity; aboveground productivity
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Table 1 List of main species in the sample area and their relative productivity above ground

Wk f’i5 Bt AR P2y R R 22/ %
Species Abbreviation Family Relative productivity+Standard error
TEREP AT Elymus nutans Griseb. E.n. RAR} 38.46+2.17
BT Carum carvi L C.c GIE B 25.48+1.97
B4 Kobresia humilis(C.A.Mey ex Trauvt) Serg.) K.h. R 10.93+0.75
YL Z W2 2R Potentilla anserina 1. P.a. PR 7.31+0.88

HEE Leymus secalinus Tzvel L.s. RAFL 6.70+1.03
FHIRBOR Poa pratensis 1. P.p. RAFL 5.60+0.57

H i T 56 Pedicularis kansuensis Maxim P.k. B 7 1.17£0.29

& ES Descurainia sophia(L.) Webb.ex Prantl D.s.. TR 0.85+0.78

ERZF Polygonum viviparum L P.o. £ 0.47+0.23
EREE Ranunculus tanguticus (Maxim.) Ovez. R.1. EER 0.44+0.11

% Plantago asiatica 1. Pl.a. LR 0.37+0.14

B4 LT Agrostis stolonifera L. A.s. RAR} 0.22+0.10

BHA% N Daucus carota L. D.c. IR 0.21£0.05

T B2k Stellaria uda Williams S.u. AR 0.18+0.05
BB Geranium platyanthum Duthie G.p. M- LY AL 0.16+0.06

#H Cerastium arvense L. C.a. AR 0.11+0.05

5 EHM§ Anemone rivularis Buch.-Ham. A.r. BEE 0.11+0.05

V&5 Koeleria macrantha (Ledebour) Schultes K.m. RAF 0.10+0.005

*2 MEXIELESRE

Table 2 Soil background value in the study area

FHERE/em " N &/ (g/kg) P &/ (g/kg)
Soil depth b Nitrogen content Phosphorus content

0—10 6.68+0.02 11.14+£0.34 1.38+0.05

10—30 6.88+0.02 7.81+0.30 1.16+0.04
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Fig.1 Effects of nitrogen addition on aboveground productivity and change rate of communities
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Fig.3 Effects of nitrogen addition on species diversity and change rate
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Fig.4 The relationship between species diversity and aboveground productivity
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