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The ploldy le,cI or filìcen l'''piliations of Scilla ""wn ... "lis L. \\BS iu,'cstlgalcd in Sicil)', On 
$lIch NIS is. ho.lIh IdrJpLoid and c.xapLoid I .. ,cls ',,:l'C found occurring in IhI! sludy nrca. In addi_ 
tI,m lo okl and ""'" othcr diploid populations. FurthemlOn:. B-chromosome \l'ere found in thl! 
fII' igmmn ;slel (F.gadi an:hipclago. W-Si.::i l}'). The resuhs an: d iliC usseti hen: with n:Spectlo tlle: 
Ot:currencc of diffen:nl ploidy 1e,ds in thc " hok tli5tribution arca uf th is spL~ies. 

The genus Scilla L. (Nyacimlwceae) is a vcry helerogeneous group widel)' dislribule<! 
in thc Mediterranean arca, Thcre are included specics autumn-Oowering thal. from the 
morfologieal and karyological point of view. remarkably dilTer from the spring-Oowering 
oncs bclonging IO Scilla sensu stricto (Speta 1979). Owing lo such dilTerences. recent i)' 
both Scilla autulII/J(/Ii.~ L. .md S. obllIsifolia Poir. were lransferred IO the genus Pro~pero 
Salisbury (Spcla 1983, Eben & al. 1996). FurthemlOre six new endemic specics of the 
same genus have bcen descrilxd from Crele (S pela 2000), 

S. al/umlllali.\" is dislributed Ihroughoul a wide area rrom the Allanlic coasts or England. 
ponugal and Spain IO Ihe Caucasus. i.e. Ihe whole medi terranean region. Fra nce. northern 
Balkans and Ihc Ponlic region. 

Il usually occurs in garigues and dry grasslands as we ll as in Ihe hollows of limcslone 
rocks evcn with the sl ightcsl lilyer or substralum. The nowering period ex tcnds belween 
the end of Augusl and the end of Seplember (Fig. 1 ). 

From the karyologicul poinl or view, the basic chromosomc numbcr of S. allfllmllalis is 
1/ = 7 (B<luaglia 1952) or. n = 6 in some easlem areas, (Ebcn & al. 1996). Populations 
showing 211 = 14.28.42. 56.63. 70 are dispersed in thc whole rangc (Spctil 1993). Diploids 
oceur in Nonh-Africa, the Southem lberian peni nsula, Sardinia. Sieil)', Malta. Greecc. and 
throughoul Ihe eoast between the Asia minor and Isrnel. Polyploids mainly occur in Spain. 
Morocco. Italian Peninsula. Sardi nia. Balcanica Peninsula. France and England (Spcta 



178 Geraci & Rai mondo: Cytogcographical invcstigntion of Scilla aurl/mlla/is ... 

1993. Battaglia 1957. 1964, Corsi & al. 1996). In thesc las! 1WO cou ntrics d iploids havc nOI 

been recordcd. 
In rtaly s. llutu/1/nolù is more rrequen! in the Mediterranean zones, and becomcs rare 

northwards. Diploid populat ions were rccorded in Sici ly (Battaglia 1957), Sardinia aod 

Pantelleria (Battagl ia 1964) and in Campan ia (Southcm ItlLty) (Ebcrt & al. 1996). 

Tctraploids occur in scveralltalian localities (Battag lia 1957. Il luminati et al. 1995) and in 

Sardinia (Battaglia 1964). Exaplo id populations havc li nally been found in tlle karst ic area 
ncar Trieste (Banaglia 1957). In Sici ly previous reports conccm diploids ooly, from Scicl i 

(South Easl of Sicily). locality Croce ncar Calania. S, Caterina VillcmlOsa (i n Centrai 

Sicily) 3nd Floridia near Siracusa. In plants COllttled in these lasl IWO populations. B­

chromosomes were found (Battaglia 1957 & 196 3. Guillcn & Rcjon 1984). 

In th is work a cytogeographic investigation has bccn carricd out Ilnalysing lifleen pop­

ulations of S. oulu/IIflofis in order to cval u;Jtc thc levels of ploidy in Sicily. This in com­

pari son with the genera i plo idy level v:irialion withi n tne wholc di ~tribut ion oftne species. 

Materia 1 a nd met hods 

The plams were colltttcd from 15 sites whosc locations comprehcnsi vely represent thc 
S. alltllflllla/is distribution in Sici ly. Thcsc are rcported in Tab.l. 

Tablc 1. Locations. altitudc. date of collection of Ihe plam materia l studied. 

l ocalily AUitude Date o( eollcetion 

1m. s.l.m. I 

Fontanaros~ (Erice) (Tmpani) 500 OclObcr 1999 

l.ime~tone c1iffs. road Valderice- Erice (Trapani) 450 Oclobcr 1999 

Monte Cofano (Trapani) 400 Oclober 1998 

San Vito lo Capo (Trapani) 70 Oclober 1999 

Road near Scopello S.5. 187 (Trapani) 100 Scplcmber 1999 

Montc Gallo (PalcmlO) 250-300 OCloher [999 

Cozzo di S.I' ietTO (M. Cata[fano) (PalemlO) 300 OctOhef [996 

Rocci! di Caltavuturo (Palcmlo) 700 Scptcmbcr 1999 

Silva Rifonnati (Pctmlia Sottana--:\1adonic) (l'akl1l1o) 1100 Oetoher 1996 

Portella Bifolchi (Gemei Siculo - Madonic) (Pulenno) 1050 OCloocr 1996 

Favignana (Egadi Islands) (Tr-Jpani) 50-100 Octobcr 1997 

l'ortcl[a Scalazza (Marianopoli) (Caltanisseua) 700 Scptcmbcr 1996; 1999 

Riserva Natura[e de llo Zingaro ( Trapani) [00- 150 Scptembcr 1997; 1999 

Ro,ld Si r-Jcusa nord-Beh'cdcrc (Sirncusa) 200 Octobcr 1999 

I~oad Siracusa-Floridia (Siracusa) 250 Oetobcr 1999 
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For each localily at least 15 bulbs ""ere collcctcd and were cult ivaled in pots in the 
Botanical Garden of Ihe University o r Palermo. 

Forthe karyological analysis. root tips were pretreated ""ith 0.3% colch icine for 3 hours, 
and fixed in a mixturc 3: I absolulc a lcoho l - g lacial acetic acid for al least one hour and 
fi nally slaincd by Schitrs rcagenl afler hydro lysis with HCI I N ror seven minUles al 60°C 
(Darl inglon & La Cour 1960). 

AI least ten metaphase plales fo r each sample were counted. 

Results 

The chromosome number and the rclevant leve! of pl oidy of the stud ied popu lations are 
g iven in Table 2. 

Resulls sho"" Ihal e leven populations are diploid 2/1 = 14. In particular diploids wcre round 
in mosl of Ihe localities in north-westem Sicily (ncar Trapani. mountains around Palcnno, 
and Madonie mountai ns). A population located in the Natural Rescrvc or Zingaro (Trapani 
Province) prcsenlcd 2" = 42 = 6x. Besides, in the diploid populations in the Favignana islet 
(Egadi Island - Trapan i Province) a B- ehromosome (21/ = 14 + 1 B) has bccn found. 

Exaploid level has been observcd in plants from Ihe soulhem part of the Sici ly (near 
Sirac usa). In plants collccled in the locali ty Portcl1a Sca lazza near Marianopoli 
(Caltanissetta. C-S icily) both d iploids and tetraploids (21/ = 28) have becn found occurring 
in the same population (Fig. 2. 3). 

Tablc 2. Chromosomc numbcr and plo idy leve! ofthe populalions invcsligah,."d. 

Idl'nt lnl'atlo" Loc. lity Chromosome number (ln) Ploidy 11'\'1'1 

FonlanaroSSII (TP) 14 2, 

2 Valderice (Tr) 14 2, 

3 Monle Cofano (T P) 14 " 4 San Vilo Lo Capo (Tr ) 14 2, , Scopello (TI') 14 2, 

6 Monte Gil lio (PA) 14 2, 

7 Monte Cllw lfll llO (rA ) 14 2, , Caltavuturo ( r A) 14 2, 

9 Petralia Sottllna (PA) 14 2, 

IO Gcnu:i Siculo ( l'A) 14 " 
" Favignana (T r) 14 + I 2:< + I 

" MlIrianopoli (Cl) 14, 28 2:<,4:< 

13 Zingaro (TI') 42 6, 

14 lJelvooerc (SR) 42 6, 

" Floridia (SR) 42 6, 
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Fig. 1 - Sci/lllllulllmlllllis: delail or intlorcscence. 
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Fig. 2. Occurrcnce or thc eylodemcs r~ce s or S. a llll/mllaiis in Sicily. 
(0) 2/1 = 14 1i1eraluredatum: (. )2" .. 14: ( . )211 =2l!: (. )2,, " 42. 
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Discusslon and conclusion 

Scilla (l//fl/nlllaiis is a polyploid complcx occurring in Centrai - Europe and 

Mcdi tcrranean arca. 
Poliploidy can bccome a positive cvcnt in wi ld populations. when il is accompanicd 

by olhcr genclic-evolutionary processes increasing Ihe adaplalive abi lity (Slebbins 197 1). 
Th~rcforc polyploid radialion from the relevant diploids and thcir subscqucnl sprcad ing 

could be corrclatcd IO Ihcir adaplativc response IO diffcrent ecological conditions in bolh 

short and long pcriods. 
When a polyploid complex reaehes a succcssfull cvolutionary stage. the occurrencc of 

diploid anccstors nU11lcrically decrcases in the whole geographical range up (O exlintion 

(Favarger 1984). 
Concerning Sic ily, S. mlll/Jl/lwlis moslly appcars diploid, Iherefore thi5 rcgion could be 

placcd in thc geographic contexl 01' soulh-casi medilerranean basin in whieh diploids are 
moSI frequcrl t. On tne other hand. the occurrcnce or polyploids shows (he possi ble corre­
lalion belwecn Sici ly lInd tlle (entral-somh European area where polyploid popul:nions are 
more freq uenL 

As for the sympatric occurrcnce of both diploid and polyploid chromosomc races of S. 

a • 
10,..m 

d 

Fig. 3 Mitolic melaphase plalcs of S. 1lII1rmlllali.~. a) M. Catalfano 111 -= 14: b) Favignana b, " 14 + I 
B; c) Marianopoli 1,, " 28; d) Belvedere 111 = 42 (scale bar IO ,..m). 
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QU(lImnolis in the Mediterranean scnsu strictu, Ihis could be cxplained by absence of impor. 
tant fac lors lO impose a definite geographical d ireclion on thc evalution ofpolyploids. 

In the central-soulh European arca diploids became more and more rare unti! disap­
pearing as il i5 shown in Northern Italy. France and England whcrc thc nonhcrn di stribu­
tion limit is found. 

In conclusion, Sicily where both diploid and polyploid chromosomc mces occur logcln­
er, may be considercd as an arca where thc cond itions for the ancestor's diploid cytotype 
prescrval ion stili exisl and al tne same lime as a potentia l centre for fut ure sympalric evo.­
lulian in the Meditemmcan starti ng from the presenl polyploid complex . 
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