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Abstract 
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Thc experimenta l cultivation of vascu lar taxa both rare or endemie lO Sicily has been carried 
Qut in arder lO acquire infonnation on their rcproductive biology, phenology and life eyclc, with 
thc aim to give a basic tool for thc conservation ex situ ofthc most threatened among thern. Thc 
research concemed 11 1 speci fic and infraspecifi c taxa belonging to 28 families, among which 
ASleraceae, Plumbaginaceae, Liliaceae, Cruciferae, Fabaceae and Caryophytlaceae were 
mostl y represented.The cu lti vation was conducted using whole plants, parts ofthem and sees. 
Per each taxon 3· 4 specimens were used, having care do not affect the population in the 
col1ccting loca lities.This materia I, was placed to sprout in PO! within the Palenno Botanical garden, 
under different substrate conditions de pending on thc spec ific cases . After sprouting (more then 
70% succcssful) it was planted in plots at Ficuzza, a hitly locality south of Palermo. Of these 
reproduced plants, about 80% flowered and 50% beared fruits. Their seeds were sowed in the 
Botanical garden of Palermo and rapidly germ inated especially as far as the genera lo Stipa, 
Cerin/he, Pip/a/herum, Rhus, Relama, Syderilis, Trifolium and Achyran/hes are concemed.The 
vegetative propagation tests on Berberis, Bupleurum, Ce/lis, Iberis, Genista, Rosa, Salvia, 
Thymus, carried aut in pots without using rhizogen honnones, had a limited result. 

The Mediterranean basin is among the most rich areas as far as animai and plant 
biodiversity is concemed. Since ancient times, many cultures have been sustained by the 
great variety ofbiological resources that rendered this area unique in the world. 

Nowadays the technological progress and the social and economie evolution have 
generated environmental transformations that affected the balance of ecosystems so that 
such plant biodiversity is clearly suffering every kind of risks. 

Therefore a strategy for conservation of the natural heritage is to be planned taking into 
account promotion ofknowledge and popularization ofthe problems and direct and coordi­
nate actions on specific questions as wel!. 

In Italy a large parI of the natural heritage is more or less subject to several risks; and 
Sicily) which is among the richest regions) is therefore among most exposed. 

The wild vascular flora ofthis island and its archipelago. consists ofabout 2700 taxa of 
both specific and infraspecific rank. Considering its 26000 km2 extention. Sicily is among 
the most relevant areas in the Mediterranean, witb respect to tbe floristic richness 
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Fig. I. Geographical locat ion of the Ficuzza (Palenna) experimental plot. 

Figs 2-3. Aspects ofthc experirnental plat al Ficuzza (Palermo). 
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(Raimondo & al. 1992). The great variety 01' substrata, geomorphology, elevation and 
climatic range are clearly the main factors that generated such high biodiversity. 

From the biogeographic point of view, the flora in question is peculiar since it includes 
about 15% endemies, partly exelusive to Sieily (Raimondo & al. 1992), that are on the 
whole the 1110St exposed pari ofthe regional plant heritage, including many small populations 
aften by thernselves subject to extinction risk. Alsa exposed, although in a lesser extent, 
are the taxa rare or phytogeographyeally relevanl, as testifying past geographical eonneetions 
between Sicily and ather Mediterranean regions or to be classified al glacial or Messinian 
rei ics. 

On the basis of field surveys, herbarium revisions and literature, abollt 750 specific and 
infraspecific taxa, i.e. 25% ofthe Sicilian flora more or less exposed, being their habitats 
subject to more or less intense anthropogenic pressure. The most exposed taxa belong to 
359 genera of 96 families among whieh the most rich are Asteraceae, Fabaceae, 
Plumbaginaceae, Liliaceae, Cruc((erae, Graminae and Caryophyllaceae (Raimondo & al. 
1992). 

In the frame of the project «Protection of the threatened endemic species}} (Interreg 
Community Action Program II C, Arehi-Med) - eoncerning the setting up ofboth strategies 
and provision of interventions in the central-eastern Mediterranean area - experimental 
cultivation of vascular taxa rare alld/or endemie to Sieily has been undertaken. 

This, with the aim of aquiring information on reproduetive biology, phenology, life 
cycle duration elC. , coneerning the taxa taken into account. 

Material, aDd methods 

The experimental cultivation concerned III speeific and infraspecif taxa belonging to 
75 genera of 28 I"milies (Tables I, 3, 4 and 5), among whieh Asteraceae, Crucifèrae, 
CQ/yophy/laceae, Fabaceae, Plumbaginaceae, Liliaceae, Labialae and Umbe/lf/cl'ae 
(Table \) are the most represented. Among the taxa taken into account, 65% are endemie 
or subendemie, and the remaining 35% are rare in Sicily. With respect to their IUCN status 
(Conti & al. 1997),68,4% ofthe taxa are under a low risk (LR), 20,8% are vulnerable (VU) 
endangered (EN) and critieally threatened (CR) eonsidered together are 5,4% (Table 2). 1t 
is to be noted that the "Iow risk" status eoneerns taxa more or less protected at least against 
the human pressure. 

Nomenelature and ehorology 01' the taxa studi ed follow Pignatti (1982). 
The experimental cultivation has been carried aut in two plots, respectively located 

within the Botanica\ Garden of Palermo and at Ficuzza, a loca lity in the inland hills south 
of Palermo (Fig. I). 

From the bioelimatic point 01' view, the Botaneial garden of Palermo, under 18,1 °C 
annual average temperatrure and 584, l mm annualmean rainfall, with 7\ rainy days (Duro 
& al. 1993), falls under the lower thermomediterranean Iype with a lower dry ombrotype. 

The experimenlal plol 01' Ficuzza (Figs 2, 3) is localed at 681 m a.s.1. within an abandoned 
nurse ry 01' the Regional forestry staff. lts bioclimate belongs to the upper 
mesomediterranean thermotype and to the lower-subhumid ombrotype, based on 852,3 
mm annual mean rainfall and on 14,6 °C annual average temperature (Duro & al. 1993). 
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The sail is a subacid mature loam evolved 00 siliceous substrate. 
The experimental cultivation has been carri ed out using whole plants, parts ofthem and 

seeds. For each taxon 3-4 individuals were taken, having care do not affect the population 
in the collecting localities. 

The tirst reproductive stage was carri ed out in the Botanical garden of Palermo, using 
both traditional and plastic pots and different substrata depending on the specitic edaphic 
requirements. In the case of ac idophilous species a mixture mainly base on Sphagnum 
pealh. The rocky planls were grown using a sandy mixture. The cutting for the vegetalive 
reproduction were placed in a 50% sand/peat mixture. No hormonal stimulation was practised 
during the footing phase. In the sowing a sandy substratum was used and 8cm in diameter 
pots. Ali experimental trials were carri ed aut in opeo air except for the sowing. The seed 
material was mainly provided by the Botanical garden of Pa lermo and later by the plants 
ripened in the experimental plots. No cultural practices were made except for irrigation and 
weeding just when necessary. After a year the whole of the reproducted materia I was 
transferred al Ficuzza and there implanted in the plots. 

Table I. Prospect of the plants under experimental cultivation. 

Fami\y Genus Specie, Subspecies and varieties Endemics 
Asteraceae 16 30 5 20 
Asc/eoiadaceae l l - -
Berberidaceae l l - l 
Boraxinaceae 2 2 - l 
Campanulaceae l l l -

Caryophyllaceae 5 8 l 5 
Convolvulaceae l l - -
Cruciferae 7 9 l 5 
Diosacaceae 2 l - l 
Euphorbiaceae l 3 l l 
Fabaceae 2 6 l 5 
Iridaceae 3 3 - 2 
Labiatae 5 6 - 2 
Liliaceae 3 7 - 4 

Linaceae l l - -

Malvaceae l l - l 
Ona~raceae l l - -
Paeoniaceae l l l -
Pinaceae l l - l 
Plumbaginaceae 3 8 - 7 
Poaceae l l - l 
Ranunculaceae 3 3 l l 
Rosaceae . 2 2 - -
Rubiaceae l l - l 
Scrophulariaeae 2 2 - 2 
Ulmaceae 2 2 - 2 
Umbelliferae 5 6 2 4 
Viofaceae l l - l 
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Table 2. Division ofthe tota1 number ofthe cultivated taxa and percentage incidence, following the 
status l. U.C.N. The abbreviations relating to the status conform to the lntemationa\ Union for Nature 
Conservation (LU.C.N.): EX = Extinct; EW = Extinct in the Wild; CR = Critically endangered; EN 
= Endangered; VU = Vulnerable; LR = Lower Risk; DD = Data Deficient; NE = Not Evaluated. 

Status N° Taxa % 
EX - -
EW - -
CR 6 5,4 
EN 6 5,4 
VU 23 20,8 
LR 76 68,4 
DD - -
NE - -

Results 

Sprouting was successful in more than 70% ofthe propagation material in the Botanical 
garden of Palermo. 80% of them flowered and 50% fructified (Tables 3, 4 and 5). 
Reproduction and cultivation 37% of dotted endemics and rare taxa flowered and fructified 
(Tables 3, 5), while the resting endemics and subendemics were successfully cultivated in 
65% ofthe cases (Table 4). Cultivation in the pots was 82% successful (Tables 3, 4 and 5). 
The transplanting crisis affected 50% ofthe plants in the Ficuzza plots, especially as far as 
the herbaceous species were concemed that, nevertheless almost of them had a significant 
vegetati ve renewal (Fig. 4). 

Fig. 4. Genista madoniensis, endemie to Madonie Mts, eultivated in the Ficuzza experimental plot. 



Table 3. Strictly local endemics. 

Sialus 

~L"bie.l'1 

I----, 

~ 

Tan 

;enista cl/panii Guss. 

V I eni.l'tal ·.f Raimondo 

Pil!.Mni 
CR lJ!!/Onillm ("({/(-urt/c (Tod.I..Pigna!!L 

CR I Umunil/m I 

Romano 

--"'L 

VU 

Brullo. 

(Tod.) f>i gna tt i 

) Stmbl 

I Zefkovo sicl/fa Di Pasquale. Garfi & QUc."7.d 

(.) afier onc ycar cultivation. 

Fa mity 

Pinaci:3e 

: rucifcrae 
Umbcmferae 

Fabaecac 

Fabaeeae 

ASlc:raci:3e 
Umbetlifcrllc 

Jtmaccae 

Ic:m. 

lcm. 

temo 

temo 

Elldem. 

Endem. 

Endcm. 

Endem. 

tem o 

g 51a lio05 

li (Madonie; 

Quacctta (Madonie) 

Vtgtla U' ·e tlol'i t rillg" 

Goo< 
Good 

Exce tlenl 
Mc:diocre 
Mediocre 

i()()( 

Absenl 
Prcsent 
}rcscnl 
'resem 
<\ b5enl 

I ValI. Madonna degli Angeti I Mediocre 
!Madooicl 

<\ bsenl 
'resenl 

bscnt 
bscnt 
bscnl 

'rescnt 

Gral!eri {Madonie] 

luacetla (Matlooie) 

TClT3pi lma (CI) 

Fosse di !.._ 
(Matlonic) 

(Monte Lauro) 

Excet1ent 

M~-diocrl.· 

Seare.:: 

Good 

M~-diocre 

1000 

Absent 

\bscnl 

Ab5ent 

Prescnl 

!\bsc."nl 

A~!I1 

Abscnl 

" 
Abscllt 
Presenl 
Prcseni 
Absenl 
\bsenl 

\bscnt 
PreseO! 
Absent 
Absi!nt 
Abscnl 
Absent 

Abseot 

'rc~nt 

\bsenl 

Abscol 

,\ bscnl 

Absenl 

Absenl 

Abscnl 

00 
O 

'" 

9. 
Cl 
~ 

~. 

oi" 
" Ro 
!':. 

Cl 
O 

" ~ 
:2 
!'! 
O· 
" ~ 
". ;: 
O ..., 
(I) 

ii ' 

0;' 

" " " O-

" 3 
ii ' 



Table 4, Endernics and subendemics, 
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Table 5. Taxa rare in Sicily. 

Sialus T aJr:!t Family Chorot)'pt' 
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Gennination of seeds produced by herbaceous species was 80% successful and almost 
t 00% in Stipa sicula, Cerinthe auricolala and Trifolium bivonae. Emergency of the 
seedlings happened mostly 7- 15 days after sowing. Among the woody species, only 
Prunus cupaniana, Re/ama roe/am subsp. gussanei and Rhus pentaphy/la produced fertile 
seeds. Vegetati ve propagation of Berberis aelnensis, Bupleurum dianthifolium, Celtis 
aelnensis, lberis semperflorens, Genista gasparrinii, Rosa sicula, Salvia triloba and 

Thymus ~pinulosus was positive. 

Conclusion 

The invest igation a llowed to acquire informati on - useful for ex situ conservation 
purposes - about ecology, biology and aptitude to cu ltivation of the endemie and/or rare 
taxa of the Sici lian vascular flora. As a result, the maj or part of (he plants involved -

particularly the endemie taxa - regularly developed and bore fruit even in eu llivation, 

showing a high degree of adaptat ion to ecologie conditions different from the ones in the 
occurrence localities. 

The gennination percentage ofthe herbaceous species is high, while the seeds of the woody species 
showed a low germination rate probably depending 00 the laek of the necessary procedtrre, aimed al 

removing the seed quiescence, to be followed before the sowing. 
The low cultural requirements and the high rate of successful sowing in the major part 

ofthe taxa experimented led to consider that the ex situ conservation is an effective strategy 
for the taxa under ri sk eas ily taken into cultivation. 

Anthemis ismelia, Genista gasparrinii, Hieraciurn lucidum and Limonium todaroanum 
(Tab le 3) showed Ihe besl resu !ts. 

In conclusion, the results obtained unti! now are on the whole sat is factory and suitable 

far planning ex situ conservation, restoring and reclaiming waste area s, through the 
re introduetion of germplasm of taxa of eonsiderable phylogeographie interesl aecording to 
the recent E.U . environment po litics for the conservation of the biod ivers ity 
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