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Vertical Distribution Characteristics of Species Diversity in Canopy Layer
in Southern Slope of Nanling National Nature Reserve
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Abstract: To investigate the changing trend in plant diversity along the altitude gradient and understand the
species replacement rules among communities, the vegetation communities on the southern slope of Nanling
National Nature Reserve were selected as the research object. From July to August 2018, plots were established at
100 m intervals along the altitude for individual tree surveys. The vertical distribution characteristics of the
species composition, species diversity and species renewal rate of the tree layer vegetation within the altitude
range of 300—1 800 m were analyzed. The results showed that with the increase of altitude, the species diversity of
the tree layer presented a double-peak curve change, and the dissimilarity among communities also increased,
gradually increasing with the expansion of the altitude difference. In the study area, the species renewal rate
showed no obvious change along the vertical gradient. The production strategies of communities at different
altitudes were different. In the low-altitude area, it was mainly characterized by medium species number + few

individuals + high individual biomass; in the medium-altitude area, it was mainly characterized by many species+
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medium individuals + medium biomass; and in the high-altitude area, it was mainly characterized by few species

+ many individuals + low individual biomass. Increasing species diversity can provide more ecological niches and

higher resistance stability for the ecosystem, which is beneficial to the protection of rare and endangered plants

and key protected plants that are sensitive to environmental changes.

Key words: South subtropical; Biodiversity; Elevation gradient; Community structure; Community stability
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Fig. 2 Number of species of representative families at different altitude
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Fig. 3 Alpha diversity of canopy layer communities in different altitude. S: Richness; H": Shannon-Wiener index; D: Simpson index; E: Pielou evenness index.
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Table 1 Distribution of biomass with different diameter at breast height at different altitude gradients

iR 124¢ Diameter at breast height class (cm) B

Altitude (m) 1~10 10~20 20~30 30~40 >40 Total
300 1 783.66 11 363.84 5445.17 4792.74 5372.48 28 757.89
400 2428.61 17 591.24 5608.16 3923.41 5892.85 35444.26
500 1 440.90 10 041.74 10 697.86 11 134.70 2 544.07 35859.28
600 1 250.65 7771.13 4905.50 14 803.28 39 877.36 68 607.92
700 1597.94 9997.02 7370.64 3201.71 0.00 22167.31
800 2115.73 11 521.81 3171.22 970.89 23 615.40 41395.05
900 1 870.95 1054.53 4990.67 8642.73 344443 29 003.32
1000 1948.84 6979.32 4074.82 4082.20 7 448.25 24 533.43
1100 193275 10 773.48 1496.46 1622.74 0.00 15 825.42
1200 2 538.74 14 460.72 3806.21 3119.90 0.00 23 925.57
1300 2 187.92 6 825.37 4480.70 0.00 0.00 13 493.99
1400 184391 155.50 0.00 0.00 0.00 1999.42
1500 5865.14 24 881.48 11 032.31 6591.19 823541 56 605.53
1600 181691 8 829.96 775.24 0.00 0.00 11422.11
1700 4602.34 20 070.70 4539.21 3520.23 0.00 3273247
1800 3314.84 11 426.56 2011.74 992.02 2 093.77 19 838.93

WK Altitude (m)

J"IRASE Manglietia kwangtungensis
| BHE Castanopsis fordii
[0 ¥ Castanopsis fargesii
[ kM E X Quercus bella
[ #8ft Castanopsis tibetana
[ W¥HE Castanopsis faberi
[ Filth# Castanopsis eyrei
[0 WiTTdA Machilus chekiangensis
I WA Michelia odora I
B0 52k Daphniphyllum oldhamii
B DA Pinus massoniana
B 7 2 HE Castanopsis kawakamii
B 274 Diospyros morrisiana
B SRR Sloanea leptocarpa
B ML Ormosia glaberrima

B KT Lithocarpus paihengii
B R RE Cryptocarya maclurei
B /N Ligustrum sinense
B SinTHRAR Cephalotaxus latifolia
B 5 X Quercus glauca
WHTARERAS
Camellia cuspidata var. chekiangensis
W Wi5EkE Cryptocarya chingii
0 ##3KALHS Rhododendron simiarum
. @A Chamaecyparis hodginsii
[0 KA Schima superba
[0 #6759 X Quercus poilanei
[T KK Fagus longipetiolata
| 2T Machilus thunbergii
KRR Exbucklandia tonkinensis
REFAHIE Castanopsis lamontii

N
N
N

SE-H4 bk A 4 Mean biomass per plant (kg)
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Fig. 5 Mean biomass per plant and number of individuals at different altitudes
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