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Abstract: The relationship between species diversity and ecosystem function is one of the core problems on biodiversity
research. Biomass is an important modality of ecosystem function. The species diversity of natural communities is often
strongly related to their biomass. Therefore studies on the relationship between species diversity and biomass in plant
communities is of great significance to understand the role of plant diversity on ecosystem functioning. In this paper the
biomass distribution patterns relationship between species biodiversity and biomass in alpine shrubberies of Qinghai have
been researched based on the surveyed data of the shrubberies. The results show that ( 1) the investigated plants belong to
207 species ( including 18 kinds of shrubs and 189 kinds of herbs) under 130 genera and 43 families. Most of the shrubs

belong to the Rosaceae and Ericaceae families while the dominant herb families were Asteraceae  Gentianaceae
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Ranunculaceae and Cyperaceae; (2) The shrub community species diversity indices are generally low the species diversity
indices of Potentilla parvifolia community are larger; the species diversity index of Potentilla fruticose community Spiraea
myriilloides community and Sibiraea laevigata community are second while that of Rhododendron thymifolium +
Rhododendron capitatum community is lower; (3) the biomass of the alpine shrubberies of Qinghai varies from 1893.03 to
7585.41 g/m’( with an average of 3775.9 g/m’)  where the biomass of the shrub layer accounts for 73.55% and that of the
herb layer accounts for 26.45%; (4) the biomass of shrubberies decrease significantly with the increase of species diversity
at the herb layer and that of the communities but it does not decrease with the increase of species diversity of the shrub
layer. The biomass of the herb layer decreases significantly with the increase of the species diversity within this layer but

there is no significant correlation between the biomass of shrub layer and its species diversity.
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Table 1 General condition of 10 community types
1%
Cod Community types Sample No. The associate species of shrub Coverage
ode
I ' . 2 . S. oritrepha- ' S. alpine- . R. 54.3—85.7
P. fruticose community thymifolium C. jubata- H. rhamnoides
N S. oritreph S. alpi C. jub
I R. thymifolium + 4 S. or‘Ltrep a- S alpina . jubata- 70.5—95.0
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Fig.1 Geographic locations of sampling sites for shrubs in the present study
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Table 2 The basic characteristics and species diversity of main shrub community types in Qinghai

2

7585.41 g/m’

1893.03 g/m’,

Community diversity index

Shrub diversity index

Herb diversity index

Code R H D J R H D J R H D J
1 38 3.012 0.915 0.837 3 0.652 0.370 0.588 35 3.105 0.928 0.881
I 23 2.448 0.870 0.783 6 1.578 0.738 0.855 17 2.260 0.902 0.871
I 36 2.981 0.908 0.838 6 1.340 0.627 0.748 30 2.982 0.918 0.877
v 34 2.763 0.875 0.784 5 1.324 0.642 0.788 29 2.810 0.902 0.871
Vv 41 3.008 0.894 0.818 4 0.718 0.388 0.660 37 3.322 0.951 0.923
A 42 3.006 0.907 0.803 5 1.110 0.579 0.741 37 3.154 0.930 0.872
VI 29 2.609 0.866 0.782 4 1.106 0.576 0.798 25 2.653 0.883 0.843
VI 26 2.543 0.871 0.781 3 0.9111 0.568 0.829 23 2.754 0.913 0.878
IX 31 3.039 0.928 0.885 1 0.517 0.335 0.747 30 3.087 0.932 0.908
30 2.974 0.915 0.874 2 0.577 0.388 0.832 28 3.143 0.950 0.943
R species richness; H Shannon-Wiener Shannon-Wiener index; D Simpson Simpson index; J Pielou Pielou
evenness index
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Fig.2 Characteristic of the biomass of shrubberies
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Table 3 Pearsons correlation coefficients between the species diversity index and the biomass

Species richness

Shannon-Wiener

Shannon-Wiener index

Simpson

Simpson index

Pielou

Pielou evenness index

33

34
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Biomass
Total Shrub Herb  Community Shrub Herb  Community Shrub Herb  Community Shrub Herb
Shrub biomass -0.085 0.109 -0.074 -0.081 0.162 0.023 -0.142 0.233 0.107 -0.108 0.318" 0.189
Herb biomass -0.325" 0.082 -0.337" -0.321" 0.073 -0.346" -0.226 0.055 -0.274 -0.191 -0.030 -0.299
Total biomass -0.331" 0.149  -0.333" -0.324" 0.182 -0.266 -0.292 0.220 -0.145 -0.238 0.213 -0.104
B 1893.03—7585.
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