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Misurare	la	biodiversità	
•  La	biodiversità	è	generalmente	misurata	
u1lizzando	la	richness	(n°	di	specie)	e	la	evenness	
(indici	di	Simpson	e	Shannon-Wiener),	cioè	la	
ricchezza	tassonomica	in	una	determinata	area.	
–  alpha	diversity	is	a	measure	of	diversity	at	a	site	
–  gamma	diversity	is	a	measure	of	diversity	regionally	
–  beta	diversity	is	a	measure	of	the	diversity	between	
two	sites	

•  WhiYaker	(1972):	"If	diversity	is	recognised	as	an	
evolu1onary	product,	it	may	cause	no	surprise	
that	no	single	measurement	serves	all	purposes”	



Le	specie	sono	tuYe	uguali?	
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Misurare	la	biodiversità	

•  In	terms	of	analyses	in	community	ecology,	the	
incorpora1on	of	phylogene1c	informa1on	has	a	
rela1vely	long	history.	

•  Darwin	(1859)	first	hypothesized	that	
compe11on	should	be	strongest	between	close	
rela1ves	(e.g.	congeners),	leading	subsequent	
researchers	to	explore	ra1os	of	species-to-genus	
numbers	(or	genus-to-family,	etc.)	as	poten1ally	
indica1ve	of	the	role	of	compe11on	in	
structuring	ecological	communi1es.	



Phylogene1c	diversity	
•  IntrodoYa	da	Daniel	P.	Faith	(1992).Conserva1on	
evalua1on	and	phylogene1c	diversity.	Biological	
Conserva/on	

•  Phylogene1c	diversity	(PD)	is	a	biodiversity	index	
that	measures	the	length	of	evolu1onary	
pathways	that	connect	a	given	set	of	taxa	

•  PD	therefore	iden1fies	sets	of	taxa	that	maximize	
the	accumula1on	of	‘feature	diversity’.	

•  Recent	studies,	concluded	that	(at	the	species-
genus	taxonomic	rank)	taxon	richness	is	a	good	
surrogate	for	PD	



Calcolare	la	PD	



PD	&	Conserva1on	Biology	

Iden1ficare	aree	che	permeYano	di	mantenere	un	
maggiore	potenziale	evolu1vo	su	cui	indirizzare	i	
maggiori	sforzi	di	conservazione.	

	





PD	&	Community	Ecology	
Early	PD	measures	were	proposed	as	a	tool	to	select	
conserva1on	areas,	but	later	the	idea	was	extended	
to	understand	how	communi1es	are	assembled	
from	a	regional	pool.		



PD	&	Community	Ecology	

– Phylogene1c	diversity	(PD)	is	a	biodiversity	
measure	that	accounts	for	the	phylogene1c	
rela1onship	(hence	evolu1onary	history)	among	
species,	whereas	func1onal	diversity	(FD)	
represents	how	species	are	distributed	in	a	
mul1dimensional	niche	space	defined	by	
ecological	traits.		

– closely	related	species	should	be	ecologically	
more	similar	than	distant	related	species	and,	
thus,	PD	should	be	a	good	surrogate	for	FD.		



•  Phylogene1c	clustering	as	a	proxy	for	abio1c	
assembly,	that	is	habitat	filtering	

•  Phylogene1c	overdispersion	as	a	proxy	for	
bio1c	assembly,	notably	compe11on	

PD	&	Community	Ecology	





PD	e	specie	aliene	
•  Does	phylogene1c	

clustering	of	local	
communi1es	increase	or	
decrease	invasibility?	

•  Successful	establishment	
of	aliens	may	be	more	
likely	for	aliens	with	no	
close	rela1ves	in	the	
recipient	na1ve	
community,	due	to	lack	of	
compe11ve	exclusion	
(‘Darwin’s	naturaliza1on	
hypothesis’)	



Community	types	composed	of	species	from	
phylogene1cally	dis1nct	lineages	(i.e.,	phylogene1cally	
rich	or	overdispersed	communi1es)	are	less	recep1ve	to	
alien	establishment.	In	contrast,	community	types	
consis1ng	of	closely	related	species	(i.e.,	phylogene1cally	
poor	or	underdispersed)	are	more	recep1ve	to	aliens.	



•  Phylogene1c	clustering	and	overdispersion	of	na1ve	and	non-na1ve	fishes	
of	a	large	river	basin	in	the	American	Southwest	were	quan1fied	to	test	
for	the	mechanisms	(environmental	filtering	versus	compe11ve	exclusion)	
and	spa1al	scales	influencing	community	structure.	

•  Contrary	to	expecta1ons,	non-na1ve	species	were	phylogene1cally	
clustered	and	related	to	natural	environmental	condi1ons.	

•  The	species	that	are	most	invasive	(in	terms	of	ecological	impacts)	tended	
to	be	the	most	phylogene1cally	divergent	from	na1ves	across	watersheds,	
but	not	within	watersheds,	suppor1ng	the	hypothesis	that	Darwin’s	
naturaliza1on	conundrum	is	driven	by	the	spa1al	scale.		
–  Phylogene1c	dis1nc1veness	may	facilitate	non-na1ve	establishment	at	

regional	scales	
–  Environmental	filtering	restricts	local	membership	to	closely	related	species	

with	physiological	tolerances	for	current	environments.	



Applicazione	per	Lifewatch	

•  Ambi1	di	applicazione	per	i	casi	studio	LW	
– Hotspot	biodiversità	
– Specie	aliene	

•  Alien	species	are	phylogene1cally	clustered	or	
phylogene1cally	overdispersed	
–  In	diversi	gruppi	tassonomici	
–  In	diversi	ambien1?	
–  In	diversi	ambien1	x	gruppi	tassonomici?	

•  Alien	lineages	are	phylogene1cally	close	or	not	to	
na1ve	lineages?	

– StruYura	di	comunità	



PD	in	pra1ca	

•  Cosa	serve:	
– Gruppi	tassonomici	per	le	specie	na1ve	

•  Selezionare	gruppi	tassonomici	con	un	buon	coverage	
in	differen1	habitat	per	I	quali	è	disponibile	un	buon	
numero	di	sequenze	in	genebank	

– Filogenesi	
•  Single	marker	(COX1,	CYT-B)	
•  Supertree	
•  Supermatrix	
•  Total-evidence	(4-5	marcatori+morfologia?)	



Outcomes	

•  Sta1s1cal	Workflow	
•  Tools	(per	analisi	filogene1ca	e	assessment	
della	PD)	

•  Mappe	(diversità	filogene1ca	per	areaXgruppo	
tassonomico	di	interesse)	

•  Papers	
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8 10 12 14 16 18

36

38

40

42

44

46

mammals$X

m
am
m
al
s$
Y

1
3
4
6
8
9
11
12
14
16
17
19
20
22
24
25
27

Counts

Diversità	
Filogene5ca?	



Sta1s1cal	workflows	
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R-Shiny	Apps	

Usare	R	per	produrre	singole	applicazioni	Shiny	che	
possono	essere	usate	per	comporre	un	workflow	
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