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La biodiversita vegetale in Sardegna
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Glacial refugia influence plant diversity
patterns in the Maditerranean Basin
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Micro- nano-hotspots della Sardegna
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Flora vascolare esclusiva della Sardegna

La flora endemica della Sardegna consiste di 184 taxa, di
cui 144 sono specie, 31 sottospecie, 4 varieta e 3 ibridi,
appartenenti a 39 famiglie e 75 generi.

Tra le Angiosperme prevalgono le dicotiledoni (89,82%
dellintera flora endemica esclusiva), mentre le
monocotiledoni rappresentano il 10,18%. Non sono presenti
Pteridofite e Gimnosperme endemiche esclusive della
Sardegna.

Le famiglie piu rappresentate sono le Plumbaginaceae,
seguite dalle Asteraceae e dalle Fabaceae; € significativo
inoltre il numero di Caryophyllaceae, Boraginaceae e
Orchidaceae.

| generi piu ricchi sono Limonium, Genista, Dianthus,
Anchusa, Ophrys, Silene, Astragalus e Centaurea .

L'analisi delle forme biologiche ha evidenziato una netta
prevalenza delle camefite (45,51%) e delle emicriptofite
(22,16%), seqguite dalle (nano-)fanerofite (13,17%), dalle
geofite (12,57%) e dalle terofite (6,59%).

Bacchetta et al., 2012, Annales Jardin Botanico de Madrid, 69(1): 81-89 - updated



Flora vascolare esclusiva della Sardegna

Nove specie endemiche esclusive sono incluse
nellAllegato Il della Direttiva Habitat (Commissione
Europea, 1992) e 8 di queste sono considerate prioritarie:

* Astragalus maritimus e A. verrucosus
» Centaurea horrida

e Lamyropsis microcephala

e Limonium pseudolaetum e L. insulare
e Linum muelleri

* Ribes sardoum

3 30 g

Bacchetta et al., 2012, Annales Jardin Botanico de Madrid, 69(1): 81-89



Stato di conservazione della flora esclusiva della Sardegna

Per quanto riguarda lo status di conservazione degli endemismi
esclusivi della Sardegna, 60 taxa sono inclusi nella Lista rossa
regionale (Conti et al.,, 1997), 9 di questi sono considerati
critically endangered (CR), 10 endangered (EN), 13 vulnerable
(VU) e 28 lower risk (LR). Inoltre, 33 taxa sono inclusi nella
Lista rossa nazionale (Conti et al., 1992).

Bacchetta et al., 2012, Annales Jardin Botanico de Madrid, 69(1): 81-89



Azioni di conservazione: criterio della Responsabilita Regionale

Conservazione delle
piante endemiche Conservazione delle
esclusive della specie forestali della
Sardegna a maggior Sardegnha
rischio di estinzione

Plant Biosvstems, Yol 146, No. 3, September 2012, pp. 649-653 @Tayhr&lzmnf_u

Tay bor & Frarcii Grosap

Regional responsibility for plant conservation: The 2010 GSPC Target 8
in Sardinia

E. MATTANA, G. FENU, & G. BACCHETTA




Criteri per identificare le priorita di conservazione

) Parameter Description Values
REGIONE AUTONOMA DELLA SARDEGNA
Endemicity Based on biogeographic patterls endemictaxa spread in all the Island
(Rivas-Martinez, 2007). (Sardinian subprovince); 2: endemiaxa

limited to a biogeographic sector or
subsector; 3: narrow endemics.

N° of Number of known populations. 1:n>20;2:11<mY;3:6<n<10; 4:

populations 2<n<5;5:n=1.

Area of Area of occupancysensu IUCN 1: AOO > 100 knf; 2: 10 < AOO < 100

5 occupancy (2001). However the ranking wam? 3:1 < AOO < 10 knf; 0.1 < AOO <
> (AOO) modified because following IUCN1 km? 5: 0.0 < AOO < 0.1 krh.
= criteria (VU D2 = AOO < 20 km)
o also species widespread in the
Island should be considered as VU.

Population Number of total reproductive 1: n > 50.000; 2: 5001 < n < 50.000; 3:

dimensions individuals 501 < n<5000;4:51<n<500;5:n<51.

Ecological Number of habitats where &axon 1:n>4;2:n=4;3:n=3;4:n=2;5:n=

range has been found (Block andl.
Brennan, 1993; Andreas and
Lichvar, 1995).

Natural threats Level of direct and indirect naturd: very low (no quantifiable disturbances);
threats that hang over the: low (no habitat alterations, significant
populations of aaxon. reproductive individuals number decrease

and population area size reduction); 3:

moderate (VU E); 4: high (EN E); 5:
< extreme (CR E).
- Anthropic Level of direct and indirectl: very low (no quantifiable disturbances;
g threats anthropic threats that hang over th2: low (no habitat alterations, significative
I populations of aaxon. reproductive individuals number decrease
ks and population area size reduction); 3:
£ moderate (VU E); 4: high (EN E); 5:
= extreme (CR E).

Decline Following IUCN guidelines (IUCN,1: x < 10%; 2: 10 < x < 30%; 3: 30 < X <
2006) the population decline was$0% (VU A2); 4: 50 < x < 80% (EN
measured as individuals reductiohl1+2); x ? 80% (CR A2).

(measured, estimate or inferred) in
the last 10 years or 3 generations.
" Dir. 92/43/CEE Taxa inserted in the Annexe Il ofl: NP (non priority); 2: P (priority)
2 the European directive “Habitat”
% IUCN Red list Taxa inserted in the Global,0: NE; 1: DD; 2: LC; 2.5: LR (IUCN,
5 national and regional IUCN Redl994); 3: NT; 4: VU; 5: EN; 6: CR; 7:
zg Lists. EW; 8: EX.
2 Mediterranean Taxa inserted in the IUCN 0:taxon notinserted; 1taxon inserted.
& Top50IUCN Mediterranean islands Top50.

(Montmollin de and Strahm, 2005)

Bacchetta et al., 2012, Annales Jardin Botanico de Madrid, 69(1): 81-89




Conservazione delle piante endemiche a maggior rischio

di estinzione della Sardegna

REGIONE AUTONOMA DELLA SARDEGNA

N  Taxon Family IUCN Category Dir 92/43/CEE

1 Ribessardoum Martelli Grossulariaceae CR Blab(v)+2ab(v) P
(IUCN, 2008)

2  Polygala sinisica Arrigoni Polygalaceae CR B1lab(ii)+2ab(ii)
(IUCN, 2008)

3 Lamyropsis microcephala (Moris) Asteraceae CR Blab(jii)+2abiii) P

Dittrich et Greuter (IUCN, 2008)

4 Anchusa littorea Moris Boraginaceae CR Blab(i,ii,iii,iv,v)+2ab(i,ii,iii,jv)
(Fenu and Bacchetta, 2008)

5  Centranthus amazonum Fridl. et A. Raynal Valerianaceae CR Blabjii,iv)+2ab(iii,iv); D NP
(IUCN, 2008)

6  Aquilegia nuragica Arrigoni et Nardi Ranunculaceae CR Blab(v)+2ab(v); D
(IUCN, 2008)

7  Dianthus morisianus Vals. Caryophyllaceae CR B1labi,ii,iii) + 2b(i,ii,iii)
(Bacchetta and Pontecorvo, 2005)

8  Aquilegia barbaricina Arrigoni et Nardi Ranunculaceae CR Blabii,iv)+2ab(ii,iv); D
(IUCN, 2008)

9  Astragalus maritimus Moris Fabaceae CR P
(Scoppola and Spampinato, 2005)

10 Astragalus verrucosus Moris Fabaceae CR B1labi,ii,iii) P

(Bacchetta and Pontecorvo, 2005)

Bacchetta et al., 2012, Annales Jardin Botanico de Madrid, 69(1): 81-89



Monitoraggi in situ




Distribuzione e stato di conservazione del genere Anchusa

Taxa mns  fp. nind. Area Trend Main factors of distorb and threat
A. copaliii 2 1 1000 34.8p0  stable grazing, natural evenis
A crispo s5p. Crispo g 3 2,100 boopo  declining  habitat boss by human activity, alien species I
A. oispa ssp. mantima 5 5 G.ooo goooo  declining habitat koss by human activity, alien species
A. formosg 1 ] 2.150 zo.7s0  stable natural events
A. litfarea & 1 150 2600 declining habitat loss by human activities, alien species %
A. montelinasana - 1 200 43050 7 grazing, natural evenis ol
A. sardoo 1 1 L5500 so.coo declining  habitat koss by human activities, tourism m|
Tabdez Tolal number of sites recorded previously (MLs.), mumber of poputatians narently malmad (7.pJ, estimatad rumber of Tertie i-
indiwiduals (n.ino), approtimated area of occupandy of the populations (m?}, demographic trend, and main tactors of threat of the
Sardinian endemics.
Taxa Habitat 92./43 Hational ILCH Proposed IUCH category ex situ
A. copellii absent R WU Bz2a; Dis2 CCE, A, BV ]
A orizpa ssp. crispa present EM CR Baakb(ivic(v +zabliviciv) Fl. €CB e
A. crispo ss5p. marifima present EHW WU Baab{iij+2abiiil): Dz Fl, CCB 0 ald
A, formosao absent - WU Bzac(iv); D2 CCE, F, |BY ﬂ..-
A. littorea absent CR {R Baabdi—v}+zabfi-—v) CCB .
A. montelingsana absent - END CCE, F d
A. sardoa absent - CR Bzabiiil) CCB. A a3 B
Tehley Presence/adsence in Lhe EU Direcive Habdtat 93¢ 43, cument IUOH category at the natsonal [evel, calagory here proposed and
incatsan of ex sity collections of s2eds or Iing planisaf the Sandinian Anciuse exdemics {CCH: Biodiersity Consenation Centra, }.
Cagian, Raty: A: University Bolanical Ganden, Frenre, Raly; IBY: Endl Botamic Valnoa, Spain). is"
&
]
s @
¥ B W A e
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Figure 1  Distribution of the endemic Anchysa in Sardinia. Solid
='mibols rader to confirmed sites; emphy symibols refar (o
nistorcal (nofb confomsd) sites.

Bacchetta et al. (2008) Systematics and Biodiversity, 6(2): 161-174



Studi popolazienali: Anchusa littorea
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Effects of timing of emergence and microhabitat
conditions on the seedling performance of a
coastal Mediterranean plant?
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The effectiveness of plant conservation measures:
the Dianthus morisianus reintroduction
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No. plant First year
reintroduced
No. Mortality Flowere Fruited
dead rate d plant plant
plant (%) (%)
12 1 0.083 33.33 25.00
10 0 0 40.00 40.00
9 0 0 66.66 66.66
15 0 0 46.66 46.66
15 0 0 40.00 33.33
6 0 0 33.33 33.33
20 2 0.100 25.00 25.00
16 0 0 56.25 56.25
10 1 0.100 40.00 30.00
113 4 0.035 41.59 38.94

Mean
fruits per
plant

2.33+2.31
4.00+2.45

4.50+1.52
3.14+1.95
3.60+2.07
1.50+0.71
3.20+2.77
5.78+3.27
2.67+1.15

3.84+2.48
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No.
dead
plant
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Mortality
rate

[eNeoNeNoNeoNolNololNo]

Second year

Flowere
d plant
(%)

63.64
40.00

88.88
86.66
80.00
83.33
56.55
56.25
70.00

o

o

68.80

Fruited
plant
(%)

63.64
40.00

88.88
73.33
66.66
66.66
50.00
62.50
33.33

60.55

Mean fruits
per plant

7.43%£3.26
4.75+4.35

15.25+13.17
10.18+6.15
7.60+6.33
4.00+3.46
4.44+3.09
7.80+6.09
3.67+2.52

7.97+7.11
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Helianthemum caput-felis Boiss.
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v'40 plots random (20 a CM e 20 a ST).

v’Monitoraggio bisettimanale dei plots.

v'Monitoraggio bisettimanale delle piante marcate (378).
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Attivita pratiche di conservazione in situ




Attivita pratiche di conservazione in situ




Assessment IUCN della flora sarda
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Finora e stato valutato:

= 2 88% delle flora sarda
= 21.6% delle endemiche esclusive
= 100% delle Policy Species




Complessita crescente dei monitoraggi
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Analisi dei costi di monitoraggio

Field days
- —km field days r 450
o 400
F
,
7 I 350
- -
# - El
- -~
— 250
P 200
&
#
- - 50
100
T T T T 50
2005 2006 2007 2008 2009 2010 011 oz 2013
2004 g
2005 g
2006 g
2007
2008
2009
2010
01—
2 —
2013 [
0 20 40 &0 80

Personnal costs

m Travelling costs

120 140 160 180

Euro (thousands)



Studi ex situ
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Centro Conservazione Biodiversita (CCB)
Banca del Germoplasma della Sardegna (BG-SAR)




Raccolta germoplasma




Gestione germoplasma
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Studi sull’ecofisiologia della germinazione

Planr Biosystems, Yol. 146, No. 2, June 2012, pp. 374383 Taybor & Francis
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Adaptation to habitat in Aguilegia species endemic to Sardinia (Italy):
Seed dispersal, germination and persistence in the soil

E. MATTANA', M. . DAWS®, G. FENU', & G. BACCHETTA'

' Dgwrrmmenr of Botamic Sciencer, Cemre for the Conseroanion of Bindioersiny (CCR), Uiversicy of Cagliari, 09123, Vie 8
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Dormienze (epicotyl MPD) in semi di Ribes sandalioticum

Plant Biology ISSN 1435-8603

RESEARCH PAPER

Interchangeable effects of gibberellic acid and temperature on
embryo growth, seed germination and epicotyl emergence in
Ribes multiflorum ssp. sandalioticum (Grossulariaceae)

E. Mattana', H. W. Pritchard?, M. Porceddu’, W. H. Stuppy? & G. Bacchetta'

1 Centro Conservazione Biodiversita (CCB), Dipartimento di Scienze della Vita e dell’Ambiente, Universita degli Studi di Cagliari, Italy
Z 5eed Conservation, Royal Botanic Gardens, Kew, Wakehurst Place, Ardingly, West Sussex, UK




Germanaton (%)

Dormienze (epicotyl MPD) in semi di Ribes sandalioticum
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Requisiti termici per la germinazione
dei semi di Vitis vinifera sylvestris

T —~
Annals of Botany 110 1651 = 1660, 2012 f\NP\f\Lb {‘:}F
doi: 10,1093 ach/mes2 18, avarlable online at www.aob.oxfordjournals.org BOTANY

Thermal thresholds as predictors of seed dormancy release and germination
timing: altitude-related risks from climate warming for the wild grapevine
Vitis vinifera subsp. sylvestris

Martino Orri', Efisio Mattana'*, Hugh W. Pritchard® and Gianluigi Bacchetta'

| Centro Conservazione Biodiversita (CCB), Dipartimento di Scienze della Vita e dell’Ambiente, Universita degli Studi di
Cagliari, Viale Sant'lgnazio da Laconi, 13, Cagliari, 09123, Italy and “Seed Conservarion Departmeni, Roval Botanic Gardens,
Kew, Wakehurst Place, Ardingly, West Sussex RHIT 6TN, UK
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Modelli per la predizione della germinazione in situ

Amnals of Botany 112: 18871897, 2013 ANNALS Ol—‘
doi: 10.1093/a0h/mct238, available online at www.aoh.oxfordjournals.org BOTANY
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Thermal niche for in sifu seed germination by Mediterranean mountain streams:
model prediction and validation for Rhamnus persicifolia seeds

Marco Porceddu!, Efisio Mattana'>*, Hugh W. Pritchard® and Gianluigi Bacchetta'

'Centro Conservazione Biodiversita (CCB), Dipartimento di Sf.‘i:f‘ﬂ:f della Vira e dell’Ambiente, Universita degli Studi di Cagliari,
Viale Sant’Ignazio da Laconi, 11-13, Cagliari, 09123, ltaly and ~Seed Conservation Department, Wellcome Trust Millennium
Building, Roval Bovanic Gardens, Kew, Wakehurst Place, Ardingly, West Sussex RHI7 6TN, UK
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Studi genetici
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Sistematica e filogenesi del genere Anchusa
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Bacchetta et al. (2008) Systematics & Biodiversity, 6(2): 161-174.



Struttura genetica spaziale del genere Aquilegia
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Garrido et al. (2012), Ann. Bot., 109(5): 953-64



Una nuova specie di Aquilegia: A. cremnophila

Bacchetta et al. (2012), Phytotaxa 56: 59—64
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Genetica di popolazione di Lamyropsis microcephala

Similarity
o
rS
&

cT'o
L ve'o
90
9'0
cL'o
L v8'0
96'0

Ptl
9 Pt6
Pt2
~ 100 Pt3
Pt5
Pt4
Lr3
. Lr1
Lr4
L9
Lr12
Lr20
Lr13
Lr14
Lr16
Lr17
Lr19
Lr18

———| Lr15
/

60 Lr7
;
nae e *La1n 0] Lr2
/ * 0 . AAWLE e % L8
- . — y |

00T

T
L

151

™~

*
2
4

v i ar - \,l ® u Lr10
a | + -, * - ; Lri1
_,-"r _u20 Ld1d - - / Outgroup =Ptsilostemon casabonae 72
i 'Ltl-l ‘- qc _,--“"f LS o - - Pop. Lr = Desulo Lf4
| * ,-’f LY Lz - 8 Lfo
e ! ’L . -dig . _‘_'d_,.r""-J Pop. Lf = Fonni 3
| 1 Ll
| $ra / B b Lfs
. |" * A L] = ___-'-""# L6
o ! '\5"#_ —_ 81 L
\ e L2
. - Lf1
p43 e ¥
o2 T S L]

uE del n.E b2 oz a

Preliminary assessment of the genetic diversity in Lamyropsis
microcephala (Asteraceae)

Bacchetta et al. (2013), Plant Biosystems, 147(2): 550-557



Coordinate 2

Jaccard index




Genetica di popolazione e conservazione di Rhamnus persicifolia
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Biochemical Systematics and Ecology

journal homepape: www. elsevier.com/locate/blochemsysaco

Genetic variability of the narrow endemic Rhamnus persicifolia Moris
{Rhamnaceae) and its implications for conservation

Gianluigi Bacchetta®, Giuseppe Fenu ?, Efisio Mattana®, Giovanni Zecca®, Fabrizio Grassi®,
Gabriele Casazza®, Luigi Minuto*"



Genetica di popolazione e conservazione di Ferula arrigonii
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The genetic diversity and spatial genetic structure of the
Corso-Sardinian endemic Ferula arrigonii Bocchieri (Apiaceae)
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Struttura genetica di Ferula gr. communis nell’area tirrenica
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