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Stellera chamaejasme as an indicator for alpine meadow degradation on the
Tibetan Plateau™
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'Lhasa Plateau Ecological Research Station, Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China
*University of Chinese Academy of Sciences, Beijing 100049, China

At Local grassland degradation has become the main ecological issue on the Tibetan Plateau. The degraded alpine
meadows in northern Tibetan Plateau have been seriously invaded by Stellera chamaejasme, one of the main noxious and
unpalatable herbs. This research aimed to understand its role as an indicator for degradation of alpine meadows. Three
communities of alpine meadow at different degradation stage were investigated in Damxung Grassland Station in the northern
Tibetan Plateau. The species composition, biomass and soil physical-chemical features were sampled and measured. The
investigation found that with the increasing of S. chamaejasme, the alpine meadow had been gradually degraded. The dominant
species changed from grasses and sedges to noxious herbs. The coverage, aboveground biomass and important value of S.
chamaejasme increased significantly. In contrast, those of grasses and sedges gradually decreased. The top soil organic matter,
soil water content and total N significantly declined; the available inorganic nitrogen also showed a decreasing trend; soil pH
and bulk density increased with degradation levels. Further regression analysis indicated a significant negative relationship
between the coverage, aboveground biomass of S. chamaejasme and the aboveground biomass of herbage, soil organic matter,
total N and soil moisture content, and a significant positive relationship between the coverage, aboveground biomass of S.
chamaejasme and the soil pH value and soil bulk density. Our results suggested that the cover and aboveground biomass of
S. chamaejasme, which are relatively easy to measure, can be good indicators for the degradation of alpine meadows on the
northern Tibetan Plateau.
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Fig. 1 Aboveground biomass in alpine meadow of different degradation
stages. Lowercase letters indicate significant differences among degradation
stages at 0.05 level.
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Table 1 Plant community composition in Damxung alpine meadows of different degradation stages

1% R AL R r R R ) R AL R
HM 2 BE WY LR R T4 Lightly degraded meadow Moderately degraded meadow Heavily degraded meadow
Plant group Name and Latin name 3G RE (%) A 38 BE (%) T IYETE (/%) Y
Coverage Important value Coverage Important value Coverage Important value
RHE Stellera chamaejasme 6.4 13.8 11.6 27.8
VO Artemisia desterorum 12.8 21 5.4 13.5
KIRFEH Anaphalis xylorhiza 6 14.7 4.4 9.5 0.6 17
T 1 Astragalus membranaceus 1.2 2.5 0.6 2
s B R Z& S AE. Aster tataricus 14 20
s D951 Pedicularis ikomai 0.2 23 12 3.8
WYL Taraxacum officnala 1.2 2.5
T BFWE S Potentilla bifurca 7.6 12 6.4 7.9
B HZ W Potentilla nivea 1.2 2.8
WAI-Z2 % 3% Potentilla cuneata 1.2 1.9
3 Polygonum sp. 0.4 0.4
SLAEEL S Stipa purpurea 0.2 2.5 1.4 43
B E Carex tristachya 8 15.3 4.4 7.1 3.6 7.1
2R Poa annua 9.6 14.8 0.6 5.7
VU 38 35 b 4§ Androsace mariae 2 2 0.4 0.9
B 3 Festuca ovina 2.8 7.1
Forage “E 8 Leymus chinensis 0.4 1.9
24 FET S Stipa capillacea 17.6 24 1.4 3 0.4 2.8
=115 Kobresia pygmaea 8.2 13.6 1.6 3.2 1.4 33
VG RE 7 7 Pleurospermum hookeri 0.4 0.5 8 11
2241 | Lancea tibetica 2.2 3 2.2 5.7
TEVE L 35 Total community coverage (/%) 60 50.6 39.4
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Table 2 Soil nutrients characteristic of Damxung alpine meadow in different degradation stages

LR TR LHEE AL Y A AR
Degradation degree pH Soil moisture content  Soil bulk de_snsuy Organic C Total N NO, ; NH, !
(W/%) (p/g cm™) W/%) (W/%) (w/mg kg™) (w/mg kg™)
% B4k Lightly degraded 6.78 £ 0.021a 20.4 +3.54a 1.36 £ 0.02a 172+ 0.11a  0.16 £ 0.02a 1.09+0.24a 525+ 1.17a
12 3R 1L Moderately degraded  6.79 +0.021a 14.9 +£0.79b 1.39+0.01a 1.51+0.20a 0.15+0.005ab  0.67+0.19p  3.25+0.19b
% i1k Heavily degraded 6.85+0.026b 13.6 + 1.96b 1.45 +0.02b 1.18 £0.14b  0.12 +0.02b 0.83+0.17b  3.31 +0.15b

F PRI T £ hRERE (N=3-5) , AFIARFFEER IR 2 7 E (P<0.05).

Data are mean =+ standard deviation. Lowercase letters indicate significant differences (P < 0.05).
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Fig. 2 Relationship of coverage of Stellera chamaejasme with soil characteristics and aboveground forage biomass.
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Fig. 3 Relationship of the aboveground biomass of Stellera chamaejasme with soil characteristics and aboveground forage biomass.
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