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Dimitri s Tzanoudaki s 

The genus Allium in Cyprus: a preliminary cytotaxonomical study 

Acc·ording to the most recent survey of the Flora of Cyprus (Meikle 1985) the ge nus 
AI/ium is represented in the is land by 19 spec ies. Taking however into consideration 
further taxonomic studies and rev isions dealing with Medite rranean AI/il/m (S tearn 1978, 
Kollmann 1984, Brullo & al. 199 1, 1993) the number of AI/ium spec ies known, up to the 
present, from thi s island increases to 22. 

Hav ing studied the genus Al/iul1l in Greece for more than 12 years Ùle IV OPTIMA Iter 
to Cyprus was a good opportunity fo r me to ex pand my studies to thi s ne ighbouring 
reg ion. 

It is to pointed out however that the results g ive n in ùle present paper are considered 
pre liminary because ( I ) Ùle period in which the IV OPTJM A Iter look piace (Aprii ) is noi 
thc best suitcd for Al/iul11 collcct ing s incc most spccies come to flowe r much more later; 
and (2) no co llections have been made from the northern pari of the islands which is 
occupied by the Turkish army since 1974. 

Material and methods 

The materia I studied (herbarium spec imens and li vi ng bulb for cy tolog ica l studies) was 
eo llected: ( I ) during the IV OPT/M A Iter to Cyprus, 10-30 Aprii 199 1 (OPT); (2) by Mr 
Po lyviou (Pol.), a Cypriot PhD student at our lnstitute in Palras ( 1987, 1989, 1990); and 
(3) by staff of the Forest Deparlment of Cyprus (Nikos ia) who send it lO me: 
Chatzikyri akou (Chatz.) and Christodoulou (Christ.). 

The taxonomic treatment of Ùle maleri al is mainly in aceordance WiÙl Meikle ( 1985). 
In two cases onl y, A. pal/ellS and A. gufla.tul1I . we fo llow the nomenc1ature adopted by 
Stearn ( 1978) and Kollmann ( 1984). 

For the study of mitotic chromosomes, root- tips were obtained from potted bulbs ancl 
were pre-treated for 6 -8 hrs in saluraled so lulion of a-bromonaphtha lene. Aft er an 
overnight fi xation in acetic-alcohol ( I : 3) the rool tips were siained with the roulille 
Feulgen method. 

For chromosome nomenclalllre (ident ifi cation of cenlromeric posi lion) we fo llow 
Levan & al. ( 1965). The c1assificalion and Ùle nomenclalllre of the nuc1eolar organi zer 
chromosomes are in aecordance with Tzano lldak is ( 1983). 

In the karyograms (Fig. 1-5) the chromosomes have been c1ass ified in groups by means 
of Ihe ir centromeric position (metacentri c, submetacenlic, sllbte locenli c) , and wiÙlin each 
group according lo dec reasing chromosome length . 



106 Tzanolltlak is: The ge nll s A lliul1I in Cyprll s: . . . 

Table 1. Chromosome numbers and origin 01 the Allium populations investigated . 

TAXON 

A. sect. Molium 

A. neapolitanum Cirillo 

A. trifo/iatum Cirillo 

A. cassium Boiss. 

A. sect. Scorodon s.1. 

COLLECTION SITE 2n 

Larnaka: between Xylophagou and Hagia Thekla 14 
(OPT) 
Larnaka: between Meneou and Cape Kriti (OPT) 32 
Larnaka: Stavrovouni , 450-800 m (OPT) 28 
Limassol : Close to Vouni (OPT) 21 
Limassol : Vouni ca. 700 m. (OPT) 28 
Limassol : Kourion (Chatz.) 35 
Paphos: Forest Station 01 Agia (OPT) 
Larnaka: Cape Creco (OPT) 14 
Larnaka: between Xylophagou and Hagia Thekla 14 
(OPT) 
Limassol : Kourion (Chatz.) 14 
Troodos: Mitsero (PoI.) 14 
Paphos: between Nata and Axylou (OPT) 14 
Troodos: Prodromos (Chatz.) 14 

A. cupanii Raf. subsp. cyprium Nikosia: Althalassa (Christ.) 
Meikle 

14 

A. autumnale P. H. Davis 

A. sect. Codonoprasum 
A. pallens L. 

A. sect. Allium 

Troodos: Saitas (Chatz. & Pol.ì 24 

Larnaka: between Xylophagou & Hagia Thekla 32 
(OPT) 
Troodos: Alona (PoI.) 32 
Paphos: Ayias' Valley (OPT) 32 

A. scorodoprasum subsp. Larnaka: Stavrovouni (OPT) 32 
rotundum (L.) Stearn 

A. junceum Sm. 

A. curtum Boiss. 

A. guttatum subsp. sardoum 
(Moris) Stearn 

A. willeanum Holmboe 

A. sect. Melanocromyum 
A. nigrum L. 

A. orientale Boiss. 

Limassol: Vouni (OPT) 
Paphos: between Nata and Axylou (OPT) 
Paphos: Peyia (OPT) 
Larnaka: Cape Creco (OPT) 
Larnaka: Cape Kriti (OPT) 
Troodos: Alona (OPT) 

16 
16 
16 
16 
16 
16 

Troodos: between Lagoudera and Hagia Marina 16 
(PoI.) 

Larnaka: Salt lake to Meneou (OPT) 
Paphos: Peristeronas (OPT) 
Troodos: Siphylos (PoI.) 
Nikosia: Metochi (Christ.) 

16 
16 
32 
24 
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Results 

Allillfl/ sec l. Molillm 

Popul ati ons three .· pecies of ù,i s sect ion have been exalll ined cytolog ica ll y (Table I). In 
Al/iulII IrUòlialul1I and A . cassiulII (2/1 = 14), diploicl populatio ns onl y have been found , 
while in A . /1 capolilanulII both cliploid (2n = 14) and polyploicl (3..1' = 2 1, 4.r = 28 and 5x = 

35) ones have been reveaJed. 
In a li th e Ùlree spec ies studied the haploicl chromosome comple lllent belongs to 

" ncapolilal/ulII " type. sensu Tzanouclak is ( 1992). which is characte ri zecl by x = 7 more o r 
less metacentric chro mosollles ancl SAT-chromosomes wi th the nuc leolar organi zer 
located proximal to th e centromere region o f the chromosome (Fig. I). 

I n a li the three spec ies, the haplo icl complemen t seems IO be charac rterizecl by the 
presence or one SAT-chromosome. In AI/ium neapolilanUI1I ancl A. Irifò lialulII the SAT
chromosomes are more o r less subme tacentric ancl are characte ri zecl by an e longaled 
centromere and a cliffuse nucleolar organi ze r ("ncapolitanul1I " type sensu Veci Brat 1965). 
A. cassium. however, seems to possess a clifferentiatecl karyotype characte ri zed by 2 
metacentri c SAT-chromosomes in which the nucleolar o rgani zer is more o r less loca li zed 
a ncl the presence on an inte rca la ry chromosome segment between the cent rome re and the 
nu c leo lar organi zer is eviclent. 

From a cy togeographica l po int of view the diploicl chromosome number fo und in the 
populations of Allium Iri/oliatum and A. I/capolilanul11 is worth noting. Both species are 
representecl in Europe ancl on othe r Mecl ite rranean islancls by polyploid populations. 
Diploicl popul at ions have been mentioned from the Midclle East onl y (see Tzanoudakis 
1986 for refe rence). 

Severa I auth ors cons idered AI/ium trUòliotum as an exclusive ly triplo icl spec ies. The 
cliscovery of diploid populations in Cyprus not only revealed o ne more case or 
intraspecific karyotype variation but a lso justify T zanouclaki s & Vosa ' s ( 1988) oplllion 
regarding the cytogeograph ica l c1istribution patterns shown by the genus in Ùle 
Meclite rranean area. 

Allium secl. Scorodon 

This sectio n is representecl in Cyprus by two rare and e ndemie taxa, Allium cupanii 
subsp. cyprium ancl A. outumnale. A. cupan ii is now inclucled in A. secl. Brcvispat!Ja Vals. 
emencl Garbari & al. , ancl the sa me is probably the case of A. autumnale. which is 
cons ide recl as a spec ies c10sely re lateu to A. callimischon Link. 

M ateri a l from both encle mic taxa has been in ves ti ga ted caryo log icall y. and the ir 
karyotypes are illustrated he re (Fig. 2). 

Allium cupanii subsp. cypriulII was fo uncl lo be diploicl (x = 7. 21/ = 2x = 14), wi th a 
karyotype cons isting of 6 metacentri c and one subte locentric chromosome pairs. 
Nuc leo lar o rgani ze rs have been observed in the subte locentri c chromosomes as wel l as in 
Iwo diffe rent pairs of metacenl ri c ones. 

S imil ar karyolypes have been menlioned in a C re lan populalion or Allhl/II cl/panii 
subsp. hirrovag inC/ rulII (Garbari & al. 1979). whi\e in alher Greek populalians or Ihis 
subspecies, stucliecl by Tzalloudakis ( 1983) and Tzanolldaki ~ & a l. ( 199 1), none o r onl y 
o lle melace lllrì c SAT-chromosome has bee ll o bserved . 
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Fig. I . Karyogram s of: A, A lliulII neapo!ila l1UI1I (2x); B, 1\. Irij i l !illlulII (2x. between Nata and 
Axy lou); C, 1\ . cas.I'iulII (2x) . 

In the single population or A lliUIII aufumnale stuclied cylologica lly, the Iriploicl 
chromosome number (x = 8, 2/1 = 3x = 24) was fOllnd. In the populalion investigatecl the 
haploid complemenl seems to consiSI of metacentric chromosomes, two of which possess 
nllcleolar organizers in median (m") or proximal to cenlromere (mo) region of Ihe 
eh romosome arlll . 
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Fig. 2. Karyograms of: A, AI/il/III o l//I/II/llillc (3x); H, A. cl/pallii sub,p. cypri /l/ll th); c, 1\ . pal/
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(4x, Alona). 
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are endemie to is lands of the East Med ite rranean area (Tzanoudak is 19R3, Tzanoudak is & 
Vosa 19R8). ' 

A lIilllll see l. CodonopraslIlII 

In tb e present investi gati on. 3 popula ti ons of A //ium pa lle/l.I· hav~ been exalllined 
ey to log iea ll y. A li were fo und lO be te traplo id (21/ = 4x = 32), a ebromosollle number 
known far tb at spee ies, in wbieh diplo ids (217 = 2x = 16) are a lso very eommon 
(Karavokyroy & Tzanoud aki s 199 1). 

In the karyotype illustrated (Fig. 2) the hap lo id eomple lllent eons ists of 7 metaeentrie 
(m) anel one submetaeentri e (sm) ehromosomes. Nuc leolar o rgani ze rs have no t been 
obse rveel but , as A lliL//1/ is we ll known, in tbe seet. Codo/loprasulI/ the nu cIeolar 
o rgani zers are located cIose to the te lomers (T ype A) and are nOI a lways vis ib le in 
metapb ase plates . 

A lthough ùle ex istence of te traplo iel populati ons of AlliL/ /'II pallel/ .\" in Cypru s is no t 
surpri sing , tbe observation tb at A. sec t. Codo/l oprasu/'II is re prese nted in Cyprus by few 
but mainl y po lyplo id speeies is of no te. A. del7tUeru/1/ is re presented by te traplo iel s (Brullo 
& a l. 1991 ). A. /'II a rathasi cu/1/ . one of the three new spec ies recentl y described by Brullo 
& al. ( 1993), was found to be tripl o id (2/1 = 3x = 24) . anel a tr iplo id chromosome number 
was a lso fo und in one (stili uniclentified) popul ation be long ing to tbe A . .flavul1I group 
co llecte el in Centra i Cyprus (T zanouclaki s, unpubii silecl data). 

ALliulll sect. A lli um 

1n the present stucly , 5. o ut of the 8 spee ies of this section reportecl fo r Cyprus (Me ikle 
1985) have been studied cyto log ica ll y (T able I). In A llium j u11 ceul11 , A. curtum , 
A . gUlla tul11 and A . wil/eanu/1/ the e1iplo id chromosome number 2/1 = 2x = 16 was found . 
The populati on o f A. scorodopasul11 was found te traploid (217 = 4x = 32). 

O f the above mentioned species , A lliul11 junceum and A . willea/lul1I had a lready been 
studiecl eyto log ica ll y by Miee li & Garbari ( 1988) , who a lso mention ùle same dipl o id 
chromosome number. 

With regard to chromosome morpho logy, the haplo id complement in a li Ùle spec ies 
studiecl be long to the " scorodop rasul11 " type (se nsu Tzanouclaki s 1992) , be ing 
characte ri zed by SAT -chromosomes wi th the nucleolar o rganizer locatecl in a mo re o r less 
median position on the chromosome arm (B or D, depe nd ing on the s ize of the inte rca lm'y 
segment). 

Thus, in the 5 spec ies studied' th e morpho logy of the haplo iel compleme nt may be give n 
as fo ll ows: 

A lliu/'II scorodop rasul1I (4x = 32) x = 8 = 5m + 2mD + I Sm 
A l/iu l1I jUll ceu/1/ (2,r = 16),r = 3m = 1m" + 1m + I Sm D 

A lliu /1/ cllrtulII (2x = 16) .r = 3m = Im I) + 3m + I sm B 

A llillf// gutta tll/1/ (2x = 16) x = 5m + ImI) + I m + I sm" 
A /liulII Il 'il/ea l/lIlII (2,r = 16),r = 5m + I mD + ImI) + 15sm" 

In the baplo id comple ment of A lliulI/ Ivil/ea l/ulI/ th e second mD cbromosome and tbe 
SIlI " one sbow mean r-index va lues cIose to 1.7 Cl nd 3, respee ti ve ly, Cl nd CIS a conseque nce 
could be a lso eba rClc te ri zed as sm" and stl

• respecti ve ly. 
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I n th e karyotypes of the same spec ies, the inelividu al chromosomes of the larger mD pa ir 
are characte rizeel by the presence of two secondary constric ti ons, a ty pe of chromosome 
observeel a lso in the karyotype of A. callil1lischon subsp. callillliscl/On (Tzanoudak is 
1983). 

In the karyograms of A lliul1I scorodoprasul1I subsp. ro lundul1I anel A. gUllalul1I subsp. 
sardoul1I illustra teel in F ig . 3 anel 4, the ex istence of some in ter- or in tra-c hromosomal 
exchange in the ineli v iduals stud ied is suggesteel. 

When compar ing om results w ith th ose of Mice li & Garbari ( 1988) regareli ng the 
chromosome mo rph o logy of Allium willeanul1I anel A. jUl/ ceul1I, c1ifferences can be noted 
regareling the number of SAT-chromosomes anel the pos itio n of the nucleolar organi ze r on 
the chromosome arm o However any elescription , or eva luati on of intra- or inte r-popul ati o n 
karyotype vari at ion shoulel he haseel on the stuely of more materia l be lo ng ing to many 
more Cyprus popul ations. 
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Fig. 4. Karyograms of: A, A IIiI/I1I currum (2x , Cape Greco): B, A. g ullarulII subsp. sar doulII (2,,1'); C, 
A. willeal/ul1I (2x). 
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Fig. 5. Karyograms of: A, A lliulI/ nigrul1/ (2x, Larnaka); B, A. orientale (3x) ; C, A. orientale (4.\"). 

Allium sect. Melanocrommyum 

This section is represented in tJle Flora or Cyprus by two spec ies, AlliU/1/ nigru/1/ L. and 
A. orientale. Material from botll was in ves ti gated cytologica ll y. In A. nigrum the diploid 
chromosome number 2n = 2x = 16 was found in ali tJle population studied, while of the 
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IwO studi ed populations of A. orielltale stucliecl one was triplo icl (2 n = 3x = 24) anel the 
other tetraploid (2/'1 = 4x = 32). 

In both the species the haploicl complement consists of very large chromosomes with a 
mecli an (m) or submedian (sm) centromeric position . In the diploid karyotype of 
Al/iul11 nigrum the chromosomes of the most anisobrachial pair are salellitecl (sm"). 

Simil ar karyotypes have been reported for material from other Med ite rranean regions 
(Scrugli 1982, Tzanoudakis 1992). In A. orientale the situalion is different. A cliploid 
chromosome number (2/1 = 2x = 16) had been found in mate ri al from Israel , and the 
submetace ntric chromosome of the set was also reported as satellited (Kollmann 1970). In 
the populations of Cyprus not only different level s of ploidy have been found (3x & 4x) 
but SAT-chromosomes have not been observed. Such a karyotype variat ion seem s to 
justify Kollmann 's (1984) statemenl thal A. orientale is a variable and heterogeneous 
taxon . In the two populations investigatecl the haploid complements are noI quite similar. 
From a cytogenetic point of view it is of note that in the karyotype of the letraploid 
population (Fig. 5) tetrads of homologous chromosomes are not easily recogni zed. 

Acknowlcdgcmcnts 

The author is grateful to the University of Patras and the Greek Ministry of Research and 
Technology for financial Supp0l1. 

The contribution of Mr G. Chatzikyriakou, Mr P. Christodoulou , anel Mr A. Polyv iou to the 
co llection of the materia I is also gratefully acknowledged. 

Rcfcrcnccs 

Brullo, S., Pavone, P. & Salmeri, C. 1991: Cytotaxonomic notes on A/lium clen/(ferum Webb & 
Bel1helot, an unknown species of the Meditenanean Flora. - Bot. Chron. lO: 785-796. 
, - & - 1993: Three new species of A/lium (A/liaceae) from Cyprus. - Candollea 48: 279-
290. 

Garbari, F., Greuter, W. & Miceli , P. 1979: The A/lium cupanii group: a preliminary taxonomic, 
caryological anel leaf anatomical stuely. - Webbia 34: 459-480. 

Karavokyrou, E. & TzanouJakis, D. 1991: The genus Allium in Greece: [I. A cytogeographica l 
study of the E. Aegean species. - Bot. Chron. lO: 777-784. 

Kollmann , F. 1970: New chromosome counts in Alliul11 spec ies of Palestine and mount Hermon. -
Israel J. Bot. 19: 245-248. 
1984: II. A/lium L. - Pp. 98-211 in : Dav is, P. (ed. ), Flora of Turkey and the East Aegean 
islands. VoI. 8. - Edinburgh. 

Levan, A., Fredga, K. & Sandberg, A. 1965: Nomenclature for centromeri c position on 
chromosomes. - Hereditas 52: 201-222. 

Meikle, R. D. 1985: Flora of Cyprus, 2. - Kew. 
Miceli , F. & Garbari F. , 1988: Caryological aspects of A/liul11 wi/leanul11 and A/liul11 junceulI/ 

(A /liaceae). - Atti Soc. Tosc. Sci . Nat. Pisa Mem., SeI'. B, 95: 51-57. 
Scrugli , A. 1982: Numeri cromosomici per la flora Italiana: 868-872. - Infonn . Bot. Ital. 14: 229-

233. 
Steam, W. T. 1978: European spec ies of A/lium and allied genera of A/liaceae: a synonym ic 

enumeration. - Ann. Mus. Goulandris 4: 83- 198. 
Tzanoudakis, D. 1983: Karyotypes of ten taxa of A/lium secl. Scorodoll from Greece. - Caryologia 

36: 259-284. 
1986: Karyotype variation in A/liU/1/ sect. MoliulI/ G. Don from Greece. - Caryologia 39: 69-
88 . 



Bocconea 1 1 - 1999 11 5 

1992: Karyotype variation and evo llilion in the Greek IIl/i/.//7/. - Pp. 305-320 in: Hanell, P., 
Hal1llller. K. & Kni.i pffer. H. (ed.), The genlls IIl/iu/1/ - taxonol1li c problellls and genelic 
resollrces. - Gatersleben. 
& Vosa, C. G. 1988: The cy togeographical distriblltion pattern of II I/i/(/1/ (A I/iaceae) in the 
Greek peninsli la and islands. - PI. SySI. Evol. L59: 193-2 15. 
, latrou, G. , Kypriotakis, Z. & Chri stodoulakis, D. 1991: Cytogeographical Sllldies in son t: 
Aegean Li/iaea/e. - Bot. Chron . IO: 761-775. 

Veci Brat. S. 1965: Genelic syslelll in AI/ium I. Chromosome varialion. - Chromosoma 1.6: 486-
489. 

Acld ress of the au thor: 
Dimitris Tzanouclakis, Division of Plant Bio logy, Department of Biology. nivers ily 
of Palras, GR·26500 Patras, Greece. 




