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Numerical classification, ordination and species diversity along elevation

gradients of the forest community in Xiaoqinling
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Abstract; Forest community classification, ordination, and species diversity patterns along altitudinal gradients can reveal
relationships between species distribution and environmental factors, providing an important basis for understanding the
function of mountain ecosystems. Quantitative analysis is an important approach to research the community classification and
sorting. And can reveal profoundly the ecological relationship between plant communities and environmental factors. Species
diversity altitude gradient pattern study can further reflect the biological and ecological characteristics of species,
distribution and its adaptability to the environment, to reveal the biological diversity environment gradient variation rule,
and is important basis to know the mountain ecosystem function and carries on the reasonable operation. But different area
and different life forms of species due to the restriction of various factors and present different gradient pattern. Therefore,
for a specific mountain to carry out a case study of the species diversity altitude pattern is very necessary to. Xiaoqinling
Nature Reserve is located at the intersection of northern, northeastern, central and southwestern plant community types
resulting in rich plant resources. The unique geography, climate, and vegetation conditions make Xiaoqinling an ideal

location to research forest communities. Few studies exist about the number of forest community types and species diversity
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along an altitudinal gradient in Xiaoqinling. However, in recent years, due to population pressures and large —scale
economic development there have been declines in biodiversity in protected areas. We conducted a field investigation of 56
plots (20 m X 20 m) in Xiaoqginling. The main site factors, forest communities were classified through ordination and
species diversity patterns along the altitudinal gradient were analyzed using multivariate regression trees (MRT) , detrended
correspondence analysis (DCA) , and generalized additive model ( GAM). Results showed that, (1) forest communities
were classified into 5 types by MRT. 1. Euptelea pleiospermum-Acer grosseri-Glechoma longituba + Poa acroleuca
Association, II; Pinus armandii + Betula utilis-Salix phylicifolia-Carex siderosticta Association, III; Quercus mongolica-
Rosa bella-Cayerus compressus Association, 1V. Pinus armandii + Quercus baronii var. baronii + Cotinus coggygria-
Forsythia suspensa-Cayerus compressus Association, V: Pinus armandii + Pinus tabulaeformis-Acer grosseri-Oplismenus
undulatifolius Association; (2) the results of DCA clearly reflected the distribution range of various community types and
better reflect relationships between species distribution and environmental factors; (3) GAM simulation results show that
along an altitudinal gradient woody have clearer distribution patterns than herbs. Richness index in the tree layer showed a
significant unimodal distribution pattern, the shrub layer showed a downward trend in mid-elevation and herbceous layer
showed a downward trend with increasing altitude. The Shannon-Wiener index showed the same trends as the richness index.
The Pielou index of three-layer distribution showed little variation with increasing altitude. Forest community structure and
vertical pattern of species diversity vary with altitude gradient have important significance to reveal biodiversity environment
gradient variation rule. The results help to deeply understand the space distribution pattern of forest community and
ecological characteristics of species and for the future provide the corresponding theoretical basis for management and
protection, as well as to elucidate mountain flora distribution and diversity of vertical distribution pattern to accumulate

basic data.

Key Words;: MRT; DCA; GAM; species diversity; elevation gradient
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Fig.4 Varition of species diversity along altitudinal gradient of Xiaoqinling Nature Reserve
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