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How communities are assemble:



Phylogeographic assembly

Gdzenberger et
al., 2011. Biol. Rev
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Introductior® spatial signal of ecological
processes

mately 310 species. We chose BCI for the project
because it had the best-known flora of any tropi-
cal forest at the time (Croat 1978). The premise
of our original approach was that, whatever coex-
istence mechanisms were operating in the BCI
forest, they should leave a spatial signature that
could be detected by making explicit maps of indi-
vidual tree locations in the BCI forest. Because
trees are sessile organisms (with the exception of
pollen and seed dispersal), we hypothesized that
these mechanisms could be deciphered by follow-

ing the temporal evolution of spatial patterns of

tree recruitment, growth, and survival in the
forest. Our research strategy would later come

Hubbell et al., 2001, p 860




Introductior® spatial association and
community assembly

A Biotic assemble rulspecies interaction)

U Closely related species : associations more frequent than expected

U Distantly related speciepositiveassociations more frequent than
expected

A Abiotic assemble rule (habitat filtering)

U Closely related speciepositiveassociations moreequent

U Distantly related species: associations moreequent

Tofts andSilvertown2000 ProcR SocLondB ; Los0s2008 Ecol Lett
but seeMayfiled and Levine 201&col Lett



Introductior® spatial association and
community assembly

A Stochastic dilution hypothesis

The assertion that the spaual location of different species is independent of each other is fundamental in
major ecological theories such as neutral theory that describes a stochastic geometry of biodiversity. However,
this assertion has rarely been tested. Here we use techniques of spatial point pattern analysis to conduct a
comprehensive test of the independence assertion by analysing data from three large forest plots with differ-
ent species richness: a species-rich tropical forest at Barro Colorado Island (Panama), a tropical forest in
Sinharaja (Sri Lanka), and a temperate forest in Changbaishan (China). We hypothesize tha@SiSEHaSHE

dilution effects owing to increasing species richness overpower signals of species associations, thereby yielding
SPDIONImaeSpeGiEIndEpEREERee) Indeed, the proportion of species pairs showing: (i) no significant mtgr-
specific association increased with species richness, (11) segregation decreased with species richness, and (

small-scale interspecific mnteraction decreased with species richness, This suggests that independence may
indeed be a good approximation in the himit of very species-rich communities. Our findings are a step
towards a better understanding of factors governing species-rich communities and we propose a hypothesis
to explain why species placement in species-rich communities approximates independence.

Wiegandet al., 2012ProcR SoclLond, B

Weaksignificant species associations at spea&s community



Introductior® progress

Table 2. Numbers of individuals and species in the three permanent inventory plots, showing numbers of possible ij species
combinations for the assemblage and those actually represented in the stand.

Lieberman and Lieberméset al., 20077'Oikos Plot 3

Number of stems =10 cm dbh 1628 1478 1954
Number of species s 168 166 171
Ratio of stems:species 9.7 8.9 11.4
Percent of species with only 1 individual in plot 29.2% 28.3% 26.3%
Possible species-pair combinations [s(s+1)/2] 14196 13861 14706
Species combinations actually present in plot 259 222 282
[ Percent of possible combinations actually present 1.80% 1.60% 1.90% |

Possible conspec ific species-pair combinations 168 166 171

(‘nncnm ific spec ies_ combinations \rhnll\f present 13 9 16

Percent of puwble conspecific combinations actually present 7.74% 5.42% 9.36‘3:'2)]

Site Observed frequency = 0 Perrv et al.. 2009 @)ierdag frequency >0

Conspecific  Heterospecific Fraction plb] Conspecific ~ Heterospecific Fraction plbl
Ny ny Ng Ny NG ny
Limestone 0 182 0.033 << 0.001 26 0 34 27 0.053 << 0.001
Crest 0 255 0.020 << (0.001 21 0 24 17 0.024 << (0.001
Laterite 0 168 0.019 << (0.001 14 1 26 21 0.029 << 0.001
Swale 4 320 0.029 << 0.001 17 2 27 12 \_0.017 ) << 0.001
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R Introductions Research goals and hypothe:

Goal: tofind out the relative importance of stochastiicition
effects, habitat filteringindcompetitionon species
associations in specteseh BDGS plot.

We generally hypothesizatat stochastic dilution hypothesis
was true In this speciggchness forest

Analysis 1: overall species H1: species richnes{
association analysis proportion of éfo as

H2: speciesrichnessﬁ
proportion of0 s e g r etgpastf ono
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Analysis 2: fines ¢ a | e (H3:The proportion of significant species
|l nt eracti ono interaction was low

However, high proportion species interaction and repulsion occurred more
frequently than expect within family, biotic assemble rule !



Method® study area

Forest type
subtropical evergreen and
deciduous forest

Climate
meanannuakemperature
11.5 C mean annual
rainfall 2105mm

13'38.361E elev 2827 m . {

SOII type below 460nyellow-red soil 4601000n°mounta|nyellow soil

above 1000nyellow-brown soil ; Phosphoru$P) deficiency;PH5-6 ( :
1983)



Method® studyplot

A adagongsharplot 500m 500m
A Elevation:13691470m
A species, 114 generab3 family; stem count: 186000

A Dominant family :Fagaceaé ), Ericaceaé
), Lauraceagé ), Symplocacede )

A Dominantspecies Cyclobalanopsisnultinervig
), Faguslucida( ) , Cyclobalanopsis
gracilis( = 0 ), Carpinusfargesii( ),
Schimaparviflora ( , 2013;Guo
et al, 2013



Method® study plot

trong finescale topographic heterogeneity

Topographic map @&adagongshaplot



Analysis 1: Overall
sSpecies association:

U atwodimensional
classification scheme based o
two statistics K, (r) andD,,(r)

Wiegandet al., 2007, Am. Nat.



