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Niche vs neutral processes in Gutianshanforest dynamics plot
(Legendre et al. 2009, Ecology)
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Niche vs neutral processes in Gutianshanforest dynamics plot
(Legendre et al. 2009, Ecology)
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Niche vs neutral processes across 10 forest dynamic plots
(De Cácereset al. 2012, Global Ecology and Biogeography)
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Chang et al. (2012): LinehuachihSubtropical 
Evergreen Broadleaf Forest Dynamics Plot: Tree 
Species Characteristics and Distribution Patterns. 
Taiwan Forestry Research Institute.

LienhuachihForest Dynamics Plot (25 ha, Taiwan)
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[a] = 
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[b] = 
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[c] = 
0.408

Unexplained (residual) = [d] = 0.346

Gutianshan(China) Lienhuachih(Taiwan)

only 
topography

Zelený & Li: Beta diversity pattern of forest vegetation along elevation in Taiwan



[a] = 
0.011

[b] = 
0.234

[c] = 
0.408

Unexplained (residual) = [d] = 0.346

[a] = 
0.017

[b] = 
0.473

[c] = 
0.170

Unexplained (residual) = [d] = 0.340

Gutianshan(China) Lienhuachih(Taiwan)

only 
topography

topographyand soil (16 variables, 
including C, N, C/N, pH, K, Ca, Mg, Fe, 
Mn, Cu, Zn and P, water content and 
texture)
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Sampling
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Vegetation data: 
- woody species (DBH > 1 cm)

Environmental data:
- topography (slope, aspect);
- soil properties (rock/soil ratio, soil 
depth)
- soil chemistry (pH, conductivity, C, 
N, Ca, Mg, K, Fe and P-PO4

3-)
- canopy fish-eye photography

Sampling time:2012-2013



Distribution of localities in Taiwan
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Summary of available data

Name Elevation
Number of 

species
Number 
of indiv.

Code of veg. 
type *

Vegetation type

FT Feng-Tien 255 30 232 C2A08 Ficus-Machilusforest
KD1 Ken-Ding 285 40 957 C5A14 tropical rock-outcrop forest
LHC2 Lien-Hua-Chih 800 59 1794 C2A06 Machilus-Castanopsisforest
YLN Yuan-Lao-Nao 1016 59 1056 C2A06 Machilus-Castanopsisforest
LJ Long-Jien 1432 40 838 C2A05 Quercusforest
WJ Wu-Jie 1643 60 1731 C2A05 Quercusforest
YYH Yuan-Yang-Hu 1953 34 1551 C2A03 Chamaecyparisforest
ZSB3 Zhen-Si-Bao 1990 52 1053 C2A03 Chamaecyparisforest
PL Pilu 2274 29 394 C2A03 Chamaecyparisforest
GY Guan-Yuan 2570 20 362 C2A03 Chamaecyparisforest
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* Codes of vegetation types are according to Li et al. (2013): Classification of Taiwan 
forest vegetation. Applied Vegetation Science, 16: 698ς719.

1,2,3Species data from KDand LHCwere provided by TFRI (thanks to Li-Wan Chang and 
I-Fang Sun), data from ZSBby Sheng-ChiehWu (National Taiwan University)



Feng-Tien, 255 m asl Yuan-Lao-Nao,1016 m aslLien-Hua-Chih, 800 m asl

Wu-Jie, 
1643 m asl

Long-Jien, 
1432 m asl

Yuan-Yang-Hu, 
1953 m asl

Pi-Lu, 
2274 m asl

Guan-Yuan, 
2570 m asl

Ken-Ding, 285 m asl

Ficus-Machilusforest Machilus-Castanopsisforest

Quercusforest Chamaecyparisforest



Plot topography
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NMDS ordination diagram with data from all localities
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ELEVςelevation (m a.s.l.), PRECIPςannual mean precipitation (mm), TEMPςannual mean temperature (°C)



Relationship between elevation and h-, ̡ - and ɹ -diversity
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Relationship between ̡-diversity and number of individuals
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Undersampling
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Undersampling
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Undersampling
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community richness = 5 species

community richness = 10 species
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Effect of undersampling
on ɓ-diversity
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Tuomisto& Ruokolainen(2012) Science
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Chao & Jost(2012) Ecology



Relationship between ̡-diversity and number of individuals
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Relationship between ̡-diversity and elevation
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Rarefaction curves: dependence of number of species on number of 
individuals
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Relationship between elevation and h-, ɹ -diversity
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Partitioning of variance among environment and space

Zelený & Li: Beta diversity pattern of forest vegetation along elevation in Taiwan



PCNM variables generated from grid data
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http:/ /www.amazon.com

PCNM as a 
kaleidoscope...

http:// wikimedia.org
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http://zmrzlina-misa.cz/retro
http://wikimedia.org/


Partitioning of variance among environment and space
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Yuan-Yang-Hu plot


