SNSVly

%ENSXS‘

ANA DY

Soil matters: soil variables remarkably increase explained
variation of tree beta diversity in forest dynamics plot
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Explanation of community spatial distribution
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Explanation of community spatial distribution
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may be everything is just dispersal...



Explanation of spatial distribution
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or it could be perfectly explained by
environment?



Explanation of spatial distribution
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or may be both environment and
dispersal?



Explanation of spatial distribution

or may be we just haven’t measured
everything?
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Variance partitioning of species composition among
environmental and spatial variables
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PCNM variables generated from grid data
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PCNM as a
kaleidoscope...
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Context:

e variance partitioning among environment and space

* applied on vegetation data from large forest permanent plots
* interpretation in terms of niche- vs dispersal-based processes

Questions:

 How will interpretation of variation partitioning change if we
measure better/more environmental variables?

* How to know if we measured everything important and
what’s left is really caused by dispersal?



Gutianshan forest dynamics plot (24 ha, China)
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Abstract.  The classical environmental control model assumes that species distribution is
determined by the spatial variation of underlying habitat conditions. This niche-based model
has recently been challenged by the neutral theory of biodiversity which assumes that
ecological drift is a key process regulating spedes coexistence. Understanding the mechanisms
that maintain biodiversity in communities critically depends on our ability to decompose the
variation of diversity into the contributions of different processes affecting it. Here we
investigated the effects of pure habitat, pure spatial, and spatially structured habitat processes
on the distributions of species richness and species composition in a recently established 24-ha
stem-mapping plot in the subtropical evergreen broad-kaved forest of Gutianshan National
Nature Reserve in East China. We used the new spatial analysis method of principal
coordinates of neighbor matrices (PCNM) to disentangle the contributions of these processes.
The results showed that (1) habitat and space jointly explained ~53% of the variation in
richness and ~65% of the variation in species composition, depending on the scale (sampling

unit size); (2) tree diversity (richness and composition) in the Gutianshan forest was i
dominantly controlled by spatially structured habitat (24%) and habitat-independent spatial T
component (29%); the spatially independent habitat contributed a negligible effect (6%); (3)

distributions of richness and species compaosition were strongly affected by altitude and terrain S0
convexity, while the effects of slope and aspect were weak: (4) the spatial distribution of I Uppervalley
diversity in the forest was dominated by broad-scaled spatial variation; (5) environmental 200 l:;:e;:d:e
control on the one hand and unexplained spatial variation on the other (unmeasured mevaﬁey
environmental variables and neutral processes) corresponded to spatial structures with

different scales in the Gutianshan forest plot; and (6) five habitat types were recognized; a few 100
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Gutianshan forest dynamics plot (24 ha, China)
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Unexplained (residual) = [d] = 0.344

Fig. 3b from Legendre et al. (2009)
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Ten forest dynamics plots around the World
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Figure 1 World map showing the locations of the 10 permanent forest plots studied in this paper. Details of the forests can be found in
Tables 1 & 2.




Lienhuachih Forest Dynamics Plot (25 ha, Taiwan)
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Fig. 3. Contour and three-dimensional maps of the Lienhuachih FDP.

Chang et al. (2012): Linehuachih Subtropical Evergreen Broadleaf Forest Dynamics Plot: Tree Species Characteristics and
Distribution Patterns. Taiwan Forestry Research Institute.



Gutianshan (China) Lienhuachih (Taiwan)
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Gutianshan (China)

Variation Variation
explained by explained

environment by PCNM
=0.307 =0.626

only
topography

Unexplained (residual) = [d] = 0.344

Lienhuachih (Taiwan)

topography and soil (16 variables,
including C, N, C/N, pH, K, Ca, Mg, Fe,
Mn, Cu, Zn and P, water content and
texture)

[a] = [c] =
0.011 0.408

Unexplained (residual) = [d] = 0.346

[a] = [c] =
0.017 0.170

Unexplained (residual) = [d] = 0.340
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fine scale — dispersal processes

broad scale — environmental variables
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fine scale — dispersal processes

broad scale — environmental variables
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| . | Developments in Third English
49 | Environmental Modelling Edition
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Distance-based Moran’s eigenvector maps (dbMEM) 871
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Figore 14.5  Scalogram of the fern Adianfum tomentosion multiscale structure along the Huanta transect.
Abscissa: the 129 dbMEM eigenfunctions with positive Moran’s /. Ordinate: absolute values of
the r-statistics. The 26 eigenfunctions selected by forward selection (p = 0.05) are identified by
black squares. Dashed lines indicate the divisions into the VBS. BS. MS and FS submodels

Legendre, P. & D. Borcard. 2006. Quelles sont les échelles spatiales importantes dans un
écosystéme 7 425-442 in: J.-J. Droesbeke, M. Lejeune & G. Saporta [éds], Analyse staristique de
données spariales. Editions TECHNIP, Paris. [***
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(a) no covariables

10
8 — p <0.05 (corr.) p < 0.05 (uncorr.)
= 1
"
X 001 . , |
200

100 150

(b) topography as covariables

o 10
(@)

- 1

X

X 01

I I I
100 150 200



) no covariables

j><100

ad

R

10
— p<0.05(corr.) p < 0.05 (uncorr.)
0.01 | , |

100 150 200

b) topography as covariables

o 10
o

— 1

X

X 01

(c) topography and soil as covariables

I I
100 150 200

o
o
T
>
l g
X .01 , ,
1 50

100 150 260
dbMEM variable

(broad-scaled) (fine-scaled)



1  Better-environmental data-may-reverse-conclusions about-'niche--and-dispersal-based-

2  processes'in‘community-assembly

3  Running-head:-Quality-of environmental-data in the-analvsis- of forest -beta diversitv¥

4 9

5  Li-Wan-Chang!?, David Zeleny", Ching-Feng Li*, Shau-Ting-Chiul** and Chang-Fu ‘Hsiehq

6 lInstituteof Ecologvand Evolutionary Biology,-National Taiwan-University, -1 Roosevelt-Rd._.-

7  Sec.4,Taipei- 10617, Taiwan¥

8  ITechnical-Service-Division, Taiwan-Forestry Research-Institute, %3 Nanhai Rd., Taipei- 10066,

9  Taiwan:q
10 *Department of Botanyand-Zoology, Faculty-of Sciences,-Masarvk-University, Kotliski 2, Bmo-
11 61137 -Czech-Republicq

12 *Department of Biclogy, National Museum-of Natural-Science,-1 Kuan-Chien Rd_, Taichung-

13 40453, Taiwan T
14 *Corresponding-author:-zeleny(@sci.muni.cz
15 9

Chang, Zeleny, Li, Chiu & Hsieh (accepted): Better environmental data may
reverse conclusions about niche- and dispersal-based processes in community
assembly. Ecology



Thank you for your attention!

The study was financially supported by:

Taiwan Forestry Research Institute (97 AS-7.1.1.F1-G1)
Taiwan Forestry Bureau (tfbm-960226)

Czech Science Foundation (P505/12/1022)



