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Phylogenetic biome conservatism on a global scale

Michael D. Crisp’, Mary T. K. Arr oyo: Lyn G. Cook? Maria A. Gandolfo?®, Gregory J. Jordan®, Matt S. McGlone®,
Peter H. Weston”, Mark Westoby?®, Peter Wilf* & H. Peter Linder!'®
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Ecological interactions are evolutionarily conserved
across the entire tree of life

José M. Gémez!, Miguel Verdd® & Francisco Perfectti?
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Molecular Ecology Notes (2005) 5, 181-183 doi: 10.1111/§.1471-8286.2004.00829.x

PROGRAM NOTE

Phylomatic: tree assembly for applied phylogenetics

CAMPBELL O. WEBB and MICHAEL J. DONOGHUE
Department of Ecology and Evolutionary Biology, Yale University, Box 208106, New Haven, CT 06520—-8106

http://phylodiversity.net/phylomatic/

S Phylomatic (v3) | + |
= D D phylodiversity.net/pylomatic/ 0 wre |
(o paRs U Tl | BAAME | Sdence | (¥ | &E | B | we Uil B Google [R] @R U cPH @ RSesk Wowik [ B O
treeuri = | {<20MB) ! '
or
Mandatary opton. Locally stored
storedtres = |Phylomat1c tree R20120829 (plants) j tree-of-trees megatrees, in newick

format

Mandatary. Either a single newick tree:
informat = newick ¥ [..);, or NesML, or a CDAD tree in

XMLRDF (see sample)

Mandatory. Convert an input format to

= (o}
method convert an output format

Mandatary, Graft your taxa into the
method = & phylomatic medgatree, and then prune the
megatree to just your taxa

=axifragaceae/philadelphus/Fhiladelphus_schrenkii =
mal vaceas/tilia/Tilia_amirensis Dependent mandatory option. Slash-
taxa = malvaceae/tilia/Tilia mandshurica delimited node paths, with returns
lulmaceae/ulmis/Ulmus_davidiana_var. _japonica between each taxon (see phylomatic
L - | documentation)
ulmaceas/ulmis/Ulmis_laciniata_ =l

ar
taxauri = (not yet)
taxaformat = |=lashpath = Dependent mandatory (not yet)
Dependent aptional Strip all single-
clean = T true ” P P d

descendent nodes

outformat = |[newick ¥ Mandatory
Rezet Send I



http://phylodiversity.net/phylomatic/
http://phylodiversity.net/phylomatic/

Phylogeny

Community |
Phylogeny
I \ |_I_‘LI
A B C D E F
Community1: A, B, C, D Community2: A, B, E, F
Nodal distances: Nodal distances:
Phylogenetic A B CD A B EF
Distance A 1 2 4 A 1 5 5
. B 2 4 B 5 5
Matrix c 5 e 1
Mean pairwise nodal distance = Mean pairwise nodal distance =
(1+2+4+2+4+3)/6 (1+5+5+5+5+1)/6
= 2.66 = 3.66
Mean nearest nodal distance = Mean nearest nodal distance =
(1+1+2+3)/4=1.75 (1+1+1+1)/4=1.0

Webb, 2000. American Naturalist
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Plant DNA barcodes and a community phylogeny
of a tropical forest dynamics plot in Panama

W. John Kress™', David L. Erickson®, F. Andrew Jones™<, Nathan G. Swenson?, Rolando Perez®, Oris Sanjur®,
and Eldredge Bermingham®

*Diepartment of Botany, MRC-166, National Museum of Natural History, Smithsonian Institution, P.O. Box 37012, Washington, DC 20013-7012; PSmithsonian
Tropical Research Institute, P.O. Box 08423-03092, Balboa Ancdn, Republic of Panama; dmperial College Londan, Sikwood Park Campus, Buckhurst Road,
Ascot, Barkshire 5L5 7PY, United Kingdom; and 9Center for Tropical Forest Science - Asia Program, Harvard University Harbaria, 22 Divinity Avenue,

Cambridge, MA 02138
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NTI Phylomatic
45-30
3015
150
0-415
1.5--3.0

NRI Phylomatic
M 45-30
¥ [30-15
' El15-0

BO--15
4530

NRI Barcode

‘ 45-3.0

[ 3.0-15

B 15-0

Bo-15

B 1.5--3.0
B 3.0--45

| NTI Barcode
45-3.0
. 30-15
150
Bo0--15
B 15--3.0
B -30-45

NTI Kress et al., 2009. PNAS
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]. Cavender-Bares,"*” D. D. Ackerly,® D. A. Baum,*' and E A. Bazzaz™®

A Communilies
Measure or Miches

community Phylogeny
phylogenetic
metric (i.e. mpd)

Phylogenetic clustering Phylogeneatic overdispersion

phylogenetic (or Habitats) 1 | . P1oTlof

. . . ! P99 PLIP 9
signal in trait data

Trait conservatism Trait convergence
Measure C Traits T oxe o T o
LJ E'} -

community T TTooo

! T T T PeY
functional
H 4 L) ) G t
diversity metric(i.e. g'rmmr::;‘r;;es 8 g g m

mpd with trait Phenotypic clustering Phenotypic overdispersion
dendrogram)




Trait evolution

Conserved

Convergent

Yk RAK B GHEEAER

Trait similarity within communities

Clustering of traits Overdispersion of traits

(driven by environmental filtering)  (driven by competitive interactions)

Phylogenetic clustering Phylogenetic overdispersion

Phylogenetic clustering or

Phylogenetic overdispersion random dispersion

Cavender-Bare et al. 2004. American Naturalist



Trait evolution

BRERAR B GBS

Trait similarity within communities

Clustering of traits Overdispersion of traits Randomness of traits
(driven by neutral process)
(driven by environmental filtering)  (driven by competitive interactions)

Phylogenetic

Conserved Phylogenetic clustering Phylogenetic overdispersion randomness

Phylogenetic
Phylogenetic clustering or randomness

Convergent | Phylogenetic overdispersion randon dispersion

Cavender-Bare et al. 2004. American Naturalist

Kraft et al. 2007. American Naturalist
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Disturbed old fields (Canadh) l Dinnage 2009
Calforna plant communites 00 Cadotreeral. 2010
Bryalian cerrado U St & Batalha 2009
Bornean rainforest U {Webh 2000
Amazonan foress' (Peru) 0,1 fine & Kembel 2011
Neottopical forests' (Panama) 0,1 Kembel & Hubbell 2006
Subtropicalfoests (China) 0,1 Pereral. 011
Tropicalforests (Panana, Puerto Rieo, Costa Riea) | 0, Swenson etal, 2007
Costa Rieansecondry forest 0 Letcher 2010




3. HIE R A K B4 MM e S 1)

& 84 5 12 4E 40 2] %%

INSTITUTE OF BOTANY, THE CHINESE ACADEMY OF SCIENCES

A

(ZCHJPJC(:H(P(HH(‘(PPNP(‘CHHNIPHJP(‘NH HC CCJHP
. - . . POSEYBESEEEE TR 218
Contingency and Determinism in Replicated : CEEEEEE IIF l I "ll ?; 4',;{ 5.{2
Adaptive Radiations of Island Lizards : g T |y g'»-,::/,” $
Jonathan B. Losos,” Todd R. Jackman, Allan Larson, § "" L. ”:'f'
| |

Kevin de Queiroz, Lourdes Rodriguez-Schettino

LLELLLT R L
= 3
— = Z l
“ )
= &
B B
3 b

P CCHHMHMHHPHUEC CCJ J J HHP PP HHCCCCMHTCC

: [ oo B e [ | &0



Branch point
(common ancestor)

Tetrapod limbs

)

Amnion

0

Homologous
characteristic 5

-0

Feathers

Cogyright © 2008 Poarson Education, Inc., publishing as Poarson Benjamin Cummings.
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Independence

swap
Matrix A /

Matrix B

01
1|1
010

=

Matrix C

OO =
=
o] ol )

1 0
01
|

Matrix D

0
1
0

OS=0
=
]y

Matrix E

—_—00
- e
oo

Quadrat (%)

Quadrat (%)

a

10 X 10m

20X 20m 50 % 50m

100 X 100 m

4.0

Constrained null model
254 s ! ! ‘
20 H H H K K K
4
10 4

5
F 1 d T
201 i
15 Rk
10 .

54 d

- L = il | -
-40-20 00 20 40 -40-20 00 20 40 -40-20 00 20 40 —40-20 00 20
Net relatedness index (NRI)
Kembel & Hubbell 2006. Ecology
Null model

Metric Is 1p la 2s 2p 2x 3x 3i 3t
MNTD (one site) 60 1Is 8 58 121 7 6 90 59
MPD (one site) 204 364 12 203 304 7 6 39 =¥
mMNTD 200 340 23 445 509 109 1] 336 285
mATPD 394 19 47 515 594 132 33 20l 217
Dy, 395 400 23 480 581 419 409 518 478
| P 148 207 11 2i7 233 132 I33 26l 217
Bqr 33 73 11 70 91 169 163 54 18
Rpp.ca 385 393 69 422 516 239 269 270 207
Rpp.co 384 392 30 411 502 280 281 305 231
Ryp.pa 174 161 6 247 403 2> 57 44 31
Rop o 145 166 14 191 342 47 50 242 237
Rep.po 14 15 5 15 207 9 10 54 54

Hardy 2008. Journal of Ecology
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a Traits and phylogenetic relatedness clustered b Traits and phylogenetic relatedness overdispersed

v

Niche differences

Unimportant or Important and
unrelated to positively correlated with
phylogeny phylogenetic distance

Competitive exclusion | Competitive exclusion
is random with respect| favors overdispersion
to phylogeny

Unimportant or
phylogeny

c . . Competitive exclusion
ompetitive exclusion can favor clustering

favors clustering or overdispersion

Important and
positively correlated with  unrelated to

Competitive ability differences

phylogenetic distance

Mayfield and Levine et al. 2010. Ecology Letters
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What’s the next step?

1. The flood of genetic data will be little use to
evolutionary biologists unless the ecologist context of
the organism’s place in its environment is well
understood. Ecologists still have tremendous
amounts of the ecological work head to develop a
comprehensive understanding of the ecological

dynamics of evolutionary processes at both the micro
and macro scales.

McPeek, 2010. Ecology in evolutionary biology



What’s the next step?

2. There Is still a lack of fundamental understanding
of how ecological interactions with the abiotic
environment as well as within and among species
generate the evolutionary dynamics of natural
selection In turn shape broader ecological patterns of
species distributions and abundances.

McPeek 2010. Ecology in evolutionary biology






