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Effects of nitrogen addition on the quantitative characteristics and photosynthesis of differ-
ent plant functional groups in an alpine meadow of Qinghai-Tibetan Plateau. SHEN Hao,
DONG Shi-kui® , LI Shuai, XU Yu-dan, HAN Yu-hui, ZHANG Jing (State Key Laboratory of
Water Environment Simulation, School of Environment, Beijing Normal University, Beijing

100875, China).

Abstract: The effects of nitrogen deposition on plant communities, especially on the alpine
meadow with relatively fragile habitats, have been hot topic in ecology. To better understand the
effects of nitrogen deposition on the eco-physiology of different plant functional groups in the al-
pine meadow of Qinghai-Tibetan Plateau, we conducted a field experiment under different nitro-
gen addition levels (0, 8, 24, 40, 56, 72 kg - hm™ - a™') to simulate natural nitrogen deposi-
tion. We classified the plant species into three functional groups, including grass, sedge, and
forb. Results showed that: (1) The effects of nitrogen deposition on three functional groups were
different. Nitrogen addition increased the abundance and height of sedge, but had no effects on
that of grass and forb (P>0.05). Aboveground biomass of grass showed non-linear response to ni-
trogen addition, while the aboveground biomass of sedge and forb significantly decreased with the
increases of nitrogen addition level. (2) Net photosynthetic rate of grass showed non-linear re-
sponse to nitrogen addition, while that of sedge and forb significantly decreased with the increases
of nitrogen addition level. Nitrogen addition significantly increased the stomatal conductance ( G,)

] 5% . p BF 3 R L AL (2016 YFC0501906 ) %E B,

Wk H 4. 2018-08-07

P H . 2018-12-22

* WIRVEH E-mail ; dongshikui@ sina.com



Vb SRR RUAS IR e FE A R D RE R R IR DL B A T 5 1277

and transpiration rate (7,) of all the three functional groups. (3) The net photosynthetic rate was

significantly positively correlated with aboveground biomass of the three functional groups (P<

0.05). In conclusion, short-term high nitrogen deposition will decrease the accumulation of plant

aboveground biomass through reducing the photosynthetic capacity, and thus inhibiting plant

growth in alpine meadow of Qinghai-Tibetan Plateau.

Key words: Qinghai-Tibetan Plateau; alpine meadow ; nitrogen addition ; plant functional group.
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Table 1 Species composition of alpine community in the
study site

W Species # Family
BWHIEPK  Poa crymophila ARAFL Graminease
SRR Elymus breviaristatus AAF  Graminease
Tk Agropyron cristatum AAE Graminease
= Leymus secalinus AAR Graminease
HAE Stipa purpurea RABL  Graminease
ELy Carex capillifolia WHEL  Cyperaceae
Ly 2 Carex melanantha WHEL  Cyperaceae
£V Aster tataricus R Compositae
1lE=A= Sibbaldia procumbens SR Rosaceae
ZARWK  Potentilla multifidi SR Rosaceae
WBEE Artemisia scoparia i Compositae
HAERFAE Dracocephalum heterophyllum EILR Labiatae
HHIEEAE  Heteropappus bowerii g Compositae
TR Potentilla bifurca WAL Rosaceae
A Taraxacum mongolicum Eop s Compositae
R Plantago asiatica ARk} Plantaginaceae
HR S5 Pedicularis kansuensis %5#  Scrophulariaceae
TR Stellera chamaejasme 5Bt Thymelaceae
AR Thalictrum petaloideum EHEF  Ranunculaceae
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Fig.2 Effect of nitrogen addition on the quantitative characteristics of different plant functional groups in alpine meadow
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Fig.3 Effect of nitrogen addition on gas exchange parameters of different plant functional groups in alpine meadow
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