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Mediterranean chromosome number reports - 7 

edited by G. Kamari, F. Felber & F. Garbari 

Abstract 

Kamari, G. , Felber, F. & Garbari, F. (ed.): Mediterranean chromosome number reports - 7. 
- FI. Medit. 7: 197-275 . 1997. - ISSN 1120- 4052. 

Thi s is the seventh instalmen t of a seri es of reports of chromosome numbers from 
MeditelTanean area, peri-Alpine communities and the Atlantic Islands, in French or Engli sh 
language. Il compri ses con tributions on 119 taxa: Ur[; inea, Hyparrh en ia, Bel/evalia and 
Co/chicum from hal y, by R. M. Baldini (Nos. 779-782); Aelii/ops , A/opecl/Tl/s, Dactylis, 
Dianlhl/s, E/yml/ s, Fesluca , Minllarlia, Ph/eum, P/antalio, Rhel/m , Sa[;i llaria and Si/ene [rom 
Bulgaria, by A. Petrova & K. Stoyanova (Nos. 783-802); Bryonia, Ma/abai/a. Cenlal/rea, 
ASTra[;a /l/ s, Psel/dosophora , Sphaerophysa, Lens, Cicer, Vicia and Lalhyrus [rom Caucasia, 
by E. Nazarova (Nos. 803-8 15); Si /ene, Hirschfeldia , Rapislum, Ornilhopus, Echium, 
Cyno[; /ossum, Slachys , P/anla[;O and Scabiosa [rom MonlCco, by B. Valdés, R. PatTa, I. 
Garcia & M. J. Moreno (Nos. 816-826); Llipinus from Tunisia, by Z. Ghrabi Gammar, S. 
Puech, M. Zouaghi & M. Nabli (Nos. 827-830); Alhyrium, Dryopleris, Po/yslichum, Phyl/iTis, 
Asp/enium and Celerach from Bulgaria, by D. Ivanova (Nos. 83 1-839); Genisla from Greece, 
Turkey and Ita ly and Labllrnum from ha ly, by T. C usma Ve lari , L. Feoli C hiapell a & L. 
Mangiavacchi (Nos. 840-842); Le[;ousia, Lalhyrus, Ononis, Papavero Roemeria, Ranl/ncu/us, 
Ga/ium, Me/ampyrum and Piplalherum from France, Hypecoum and Linaria fro m Corsica, by 
R. Verlaque , C. Reynaud & A. Aboucaya; Arabidopsis , Bunias, Cardaminopsis, C/ypeo/a, 
Erophi/a , Hesperis. Hornunliia , Iberis, Isa lis , Lunaria, Myalinml and Rorippa from Bulgaria, 
by M. Ancev & V. Goranova (Nos. 855-872); Cardamine from Bulgaria, by M. Ancev, K. 

Marhold & V. Goranova (Nos. 873-877); Dianlhus, Opunlia, WI/lfenia , Anthemis, Cirsium, 
Orn ilhuga /l/ /11 and AI/il/m [rom Italy, by R. Marc ucci & N. Tomadore (Nos. 878-884); 
Darniella , Ral1l1 l1clI /I/S, Linwnium , Anthemis, Taraxacl/m , AI/ium , Ca m elia and Iris [rom 
Malta, by S. Brullo, A. Guglie lmo, P. Pavone & M. C. TelTas i (Nos. 885-898). 

Addresses 01' the editors: 
Pror. G. Kamari , Departmen t 01' Biology, Botanical In stitute , University of Patras , GR -260 IO 
Patras. Greece. 
Dr F. Felber, ln st itut de Botanique, Université de Neuchàtel , eh. de Chantemerle 22, CH-
2000 Neuchàte l, Switzerland. 
Prof. F. Garbari , Dipartimento di Scien ze Botaniche de ll 'Un ivers ità , via Luca Ghini 5, 1-
56 126 Pi sa, Italy. 
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Reports (779-782) by Riccardo Maria Baldini • 

779. Urginea maritima (L.) Baker - 2n = 4x = 40 + 1 (Fig. I ). 

It: lsland of Giannutri (Tuscany), between Vigna vecchia and the old lighthouse, in a 
xeric garrigue pIace, 42°15'N 11 0 06'08"E, 5 m,I Jun 1991, Z. R. Abrahao da Silva 
& R. M. Baldini (cult. Hort. Bot. Firenze BA 4057). 

This species, widespread in the Mediterranean region, has· been investigated by various 
authors such as Martinoli (1949), Battaglia (1957a, 1957b, I 964a), Maugini (1953, 1956, 
1960), Giménez Martin & Abi{m Burgos (1957), Larsen (1960), Lave & Kjellqvist (1973), 
Borgen (1974), Safiudo & Ruiz Rej6n (1975), Ferrarella & al. (1978), Ruiz Rej6n (1978), 
Bartolo & al. (1984) and Oberprieler & Vogt (1994) who reported many ploidy levels: 2n, 
3n, 4n, 6n. In Italy the presence of intrapopulational chromosomal mutations was reported 
for the first time by Giuffrida (1950), who pointed out the possibility of finding, in the 
same tetraploid population (from Puglia, in Giuffrida's work), aneuploids with 2n= 4x= 
41. Maugini (1960) reports 2n = 4x = 40 for material originated from the island of 
Giannutri. The karyotype formula according to Levan & al. (1964) is: 2n = 4x = 41 : 32st + 
4sm-SAT + 5m. In this case, we do not consider the existence of an iso-B-chromosome 
(cf. Battaglia I 964b). True B-chromosomes were found only in Urginea fugax (Moris) 
Steinh . s.l. (Martinoli 1949, Battaglia I 964c) and never in Urginea maritùna (cf. Battaglia 
1 964c). 

780. Hyparrhenia hirta (L.) Stapf - 2n = 45 (Fig. 2). 

It: Road SP 104 between S. Costantino and Sapri (SA, Campania), dry stony pIace, 200 
m, 400 04'04"N, 15°38'54"E, 16 Jun 1995, G. Aldobrandi, R . M. Baldini & C. Nepi 
(FI, CAM/ I). 
Road to Praia a Mare after the crossroad to Maratea (PZ, Basilicata), edge of the 
road, 150 m, 15°48 '23"E, 40°01 ' 42"N, 12 Jun 1995 , Aldobrandi G., Baldini R. M. 
& Nepi C. (FI, BAli). 

Hyparrhenia hirta is a paleotropical species (Clayton 1969) widespread in the 
Mediterranean area and often uscd as fodder grass in extraeuropean countries (Bogdan 
1977). 

The chromosome number 211 = 45 reported here is the first count obtained from Italian 
material and agrees with previous counts made by De Wet (1954), Fernandes & Queiros 
(1969) and Queiros (19'88) t'rom South Africa, Southern France and Portugal respcctively. 
Assuming as basic chromosome number x = 5 [see Celarier (1956) ; Talavera (1978»), 
the karyotype formula according to Levan & al. (1964) is: 2n = 9x = 45: 40m + 5 sm­
SA T. Many other caryological data are available for various European or not countries, as 
following: Portugal: 2n = 40, 45 + O, 1 B [sub H. hirta (L.) Stapf vaL longearistata (Willk. 
& Lange) Rothm. & P. Silva, (Fernandes & Queiros 1969)] , 2n = 44 [Celarier in 
schedo ex Clayton (1969)]; Spain: n = 15 (Talavera 1978), 2n = 30 [sub Hyparrhenia 
pubescens (V is.) Chiov.], 2n = 40 sub Hyparrhenia hirta (L.) Stapf (Llaurad6 1983); 

* Publication no . 109, Botanical Museum, University of Florence. 
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Fig. I. a, Mitotic ITIcthaphasc platc anu h, karyotype 01' Urgin ea /1/ari/ima (H.B.F. , BA 

4057) , 2n = 4x = 40 + I . - Scale bars = IO ).lITI . 
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France: 2n = 30 (Larsen 1954); Cyprus: 2n = 46 [Celarier in schedo ex Clayton (1969)]; 
Israe l: 2n = 30 (Celarier 1956) , 2n = 40 [Celarier in schedo ex Clayton (1969)]; Iraq: n = 

30? (Gould 1956); Pakistan: /1 = 20 (Faruq i & al., 1979); India: 2n = 30 (Celarier 1956); 
Tunisia: 2/1 = 40, 40 + l B, ca. 48, 60 (Gould & Soderstrom 1970); Kenya: 2n = 30 
(Krupko 1955); South Africa: n = 15 [Garber 1944; the origin of the strains are not 
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defined in Garber 's work, but only 9 years later in Krupko (1953)], 2n = 30, 44 (Krupko 
1953), 2n = 30, 45 (De Wet 1954), n = 20 (Gould 1956, Hoshino & Davidse 1988), n = 30 
(Spies & Plessis 1988), 2n = 20 (Spies & al. 1994); Costa Rica, n = 20 (Gould 1956). Ali 
these data confirm the high leve 1 of variation in chromosome number for a species also 
characterized by apomixis (Brown & Emery 1957, Chapman 1992) . 
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Fig. 2. Mitotic Illethaphase plates and karyotypes or: a & c, Hyparrhenia hirla (FI-CAM/ I), 2n = 

45; b & d, Bellevalia romana (BA-4166), 2n = 8. - Asterisks and arrows indicate secondary 

constriction s and microsatellites respectively. - Scale bar = IO !J.m. 



Flora Mediterranea 7 - 1997 

.. 

• • •••• . - .,. 
a •• 

- ... ~# . ..'",. .-. . .. 

.. .. ~ 

• •• 
" • 

• •• 
I 

" 
••• » , .. 

~ l. . .., ........ -,.- .. . -, -. • 4 • • •• • • • . . .. ... .-
~. 

• 

• •• • 

• 
• -

Fig. 3. Mitotic methaphase pl atc or Colchicum lusitanum (H.B .F., BA 4062) , 2n = 106. 

- Scale bar = IO fim. 

781. BeLLevalia romana (L.) Rchb. - 2n = 8 (Fig. 2). 

201 

It: Olmo (FI , Tuscany) , roadside, about 250 m, 11 0 20'30"E, 43 °51 '65"N, I O May 
1995 , R . M. Baldini, (cult. Hort. Bot. Firenze BA 4166) . 
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Our indication is in agreement with numbers reported by Oarlington (1926), Oelaunay 
(1922), Oe Moi (1926), Feinbrun (1938a), lona (1966), Garbari (1968) and Baldini 
(1992). Bellevalia romana is a diploid species and a centrai mediterranean element 
(Feinbrun 1940). In centrai Italy it is sympatric with Bellevalia webbiana ParI., a 
tetraploid species (Chiarugi 1949). As pointed out by Feinbrun (1940), these species are 
often confused, because of their similar morphology, so that the chromosome analysis is a 
useful method of distinguishing them. Our count for Belleva/ia romana is from a locality 
where Bellevalia webbiana is also present [see Chiarugi (1949) and Maggini (1972)]. The 
karyotype formula according to Levan & al. (1964) is: 2n = 2x = 8: 2M + 2 sm-SAT + 4m. 
The second pair (Fig. 2d) presents two secondary constrictions and the third pair has a 
microsatellite [see Battaglia (1955) & lona (1966)]. 

782. Colchicum lusitanum Brot. - 2n = 106 (Fig. 3). 

It: Olmo (FI, Tuscany), roadside, wet grassy piace, about 250 m, 11°20'30"E, 
43°51 ' 65"N, 19 Sep 1993, Z. R. Abrahao da Silva & R. M. Baldini, (cult. Hort. Bot. 
Firenze BA 4096). 

Our investigation confirms the number given by D'Amato (1955, 1957) for many 
Ita1ian loca1ities, including Tuscany. The count n = 51 made by De Castro (1945) from 
Portugal is probably elToneous (D'Amato 1957). 
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Reports (783-802) by Ana Petrova & Kalina Stoyanova 

783. Aegi/ops geniclilata Roth - 2n = 28 (Fig. I). 

Bu: Thracian Lowlands, grassy places near the village Mczek, di strict Svilengrad, 41 ° 
45 'N, 26°05 'E, 180 m , Pe/rava 405 / (SOM). 

The tetraploid chromosome number 2n = 4x = 28 confirms our prcvious reports 
(Kozuharov & al. 1983), as well as these of Hindakova (1987) and Baltisberger & 

Leuchtmann ( 1991 ). The karyotype studied consists of 2n = 4x = 6m + 22sm = 28 
chromosomes. The diploid chromosome number for the spec ies was al so reported by 
Devesa & al. (1990) from Spain. 
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lO J.lID 

Figs. I- S. Karyotypes or: 1, Aegilups genicula/a , 2n = 28; 2, Alopecurus genicula/us, 2n = 28; 3, A. 
gerarclii , 2n = 14; 4, Dac/y/is glomera/a subsp. glomera/a, 2n = 28; 5, Dianrhus moesiacus, 

2n = 30. - Scale \;)ars = I ° 11m. 

784. A Lopecurus geniculatus L. - 2n = 28 + I B (Fig. 2) . 

Bu: Sofia region, damp grassy places along the irrigation canals around the villagc 
Kazichene, 42°39'N , 23°29'E, 550 m, P etrova /5294 (SOM). 

The tetraploid chromosome number 2n = 4x = 28 confirms our previous data 
(Kozuharov & Petrova 1991), but a B-chromosome is registered for this species for the 

first time in Bulgarian materia], although B-chromosomes are common in the karyotypes 
of the grasses. The same chromosome number with a B-chromosome is also reported by 
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Sorokin (1991). The karyotype consists of 2n = 4x = 14m + 2m - SA T + 8sm + 4sm - SA T 
= 28 chromosomes. 

785. Alopecurus gerardii ViII. - 2n = 14 (Fig. 3). 

Bu: Pirin Mt, rocky grassy p1aces between the rest houses "Bunderitsa" and "Vichren", 
41 °4g 'N, 23°2TE, 1800 m, Petrova 11994 (SOM). 

The diploid chromosome number 2n = 14 coincides with the results of previous authors 
(Favargcr 1965, Strid & Franzén 1981). It is reported here for the first time on Bulgarian 
materia\. The karyotype studied consists of 2n = 2x = 4m + 8sm + 2sm - SAT = 14 
chromosomes. 

786. Dactylis glomerata L. subsp. glomerata - 2n = 28 (Fig. 4). 

Bu: Western Balkan range, near the village Gorni Lom, along the path to the top Midzur, 

1060 m, damp grassy places, 43°28'N, 22°49'E, Kozuharov & Petrova 3919 (SOM). 

The tetraploid chromosome number confirms the data reported by many authors (see 
Fedorqy 1969) as well as of Kozuharov & Petrova (1973), and Nikolov (1991) on 

Bulgarian materia\.The karyotype consists of 2n = 4x = 20m + 8sm = 28 chromosomes. 

787. Dianthus cruentus Griseb. s.\. - 2n = 30 (Fig. 8). 

Bu: Western Rhodopes, rocky places along the river Chepinska (Elidere), 41°52 'N, 24° 
OTE, 850 m, Petrova 24289 (SOM). 

The diploid chromosome number 2n = 30 confirms previous reports of Pctrova (1995) 
from another part of the country, Carolin (1957), Andreev (1981) and other authors (see 
Fedorov 1969). 

788. Dianthus moesiacus Viso & PanCié s.1. - 2n = 30 (Fig. 5). 

Bu: River Strouma region , the hill "Pchelina", ncar the villages Levunovo and 
Pripechene, district Blagoevgrad, 41 °29'N, 23°19'E, 280 m, Petrova 21248 (SOM). 

The diplod chromosome number 2n = 30 coincides with the data of Gentscheff (1937). 
Thc spccies is a Balkan endemie. 

789. Dianthus pelviformis Heuffel - 2n = 30 (Fig. 6) . 

Bu: Znepole region, Chepun Mt, near Dragoman, rocky grassy places, 42°59 'N, 22° 
59'E, 920 m, Petrova 23517 (SOM). 

The diploid chromosome number 2n = 30 coincides with the results of Rohweder 
(1934) and Gentscheff (1937). The species is a Balkan endemie. 



Flora Mediterranea 7 - 1997 

c 
~ ~"I \ .--~, 
~'!! ." , ' , /J ., 'C 

6 ... .,1 
I 

207 

Figs . 6-10. Karyotypes or: 6, Dianthus pe/viformis, 2n = 30; 7, D. pinifo/ius, 2n = 30; 8, D. 
cruentus, 2n = 30; 9, D. quadrangu/us, 2n = 30; lO, E/ymus hispidus, 2n = 42. 

790. Dianthus pinifolius Sm. s.l. - 2n = 30 (Fig. 7). 

Bu: Western Rhodopes, grassy places near the forestry enterprise "Beglika", 41 0 52'N, 
24°0TE, 1510 m, Perrova 21738 (SOM). 

The chromosome number 2n = 30 confirms previous reports from Bulgaria by 
Rohweder (1934), Carolin (1957) and Petrova (1975) . 
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791. Dianthus quadrangulus Velen. - 2n = 30 (Fig. 9). 

Bu: Slavyanka Mt, grassy places, 41 °26'N, 23°36'E, 1420 m, Perrava 23834 (SOM). 

The chromosome number 2n = 30 confirrns the result of Carolin (1957) from Bulgaria. 
The species is a Balkan endemico 

792. E/ymus hispidus (Opiz) Melderis - 2n = 42 (Fig. IO). 

Bu: Thracian Lowlands, grassy places near the village Siadun, Svilengrad district, 
41 °51 'N, 26°28'E, 150 m, Kazuharav & Perrova 4092 (SOM). 

The hexaploid chromosome number 2n = 6x = 42 confirms our previous reports from 
other parts of the country (Petrova & Kozuharov 1983) as well as those of other authors 

(see Fedorov 1969). The karyotype consists of 2n = 6x = 28m + 14sm = 42 chromosomes. 

793. Festuca bosniaca Kummer & Sendtner subsp. pirinensis (Acht.) Markgr.-Dannenb. 
- 2n = 14 (Fig. I l) . 

Bu: Pirin Mt, ca1careous grassy places near the top "Vichren", 41°46'N, 23°24'E, 2700 
m, Kazuharov & Perrava 31323 (SOM). 

The chromosome number confirms the previous report of Kozuharov & Kuzmanov 

(1970) from another part of Mt Pirin (sub F. pirinensis). It is an endemie subspecies 
distributed only in Pirin Mt. The karyotype studied consists of 2n = 2x = 6m +6sm + 2sm -
SA T = 14 chromosomes. 

794. Minuartia caespitosa (Ehrh.)Deg. - 2n = 48 (Fig. 12). 

Bu: Middle Rhodopes, rocky grassy places near Bachkovo monastery, 510 m, 41°56 ' N, 
24°51 'E, Perrava 226/0 (SOM). 

The tetraploid chromosome number 2n = 4x = 48 confirms our previous rcsults from 
another part of thc country (Petrova 1975). Unfortunately in the 1ast reference a mistake 
has been made: 2n = 28 is printed instead of the correct 2n = 48. The karyotype consists of 
2n = 4x = 20m + 28sm - 4SA T = 48 chromosomes. 

795. Phleum phleoides (L.) Karsten - 2n = 14 (Fig. 13). 

Bu: Western Balkan range, Vrachanska Mt, near the rest house ·'Purshevitsa", 43°08'N, 
23°29'E, 1320 m, P~rrova 494 (SOM). 

The diploid chromosome number 2n = 14 confirms our previous results from other 
parts of the country (Kozuharov & Petrova 1991) as well as these of other authors (see 
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Fedorov 1969, Uchrikova 1974 and Duckert-Henriod 1991). The karyotype of the 
material studied consists of 2n = 2x = 8m + 6sm = 14 chromosomes. 
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Figs . 11- 15. Karyotypes 01': Il , Fes/uca bosniaca subsp. pirinensis, 2n = 14; 12, Minuar/ia 
cClespi/osa, 2n = 48; 13, Phleul1J phleoides, 2n = 14; 14, P. pra /ense, 2n = 42; 15, Pian/ago a /l'a /a. 
2/1 = 12, 

796. Phleum pratense L. - 2n = 42 (Fig. 14) . 

Bu: Western Rhodopes, grassy places near "Beglika" forestry ente rprise, 4 1°52 ' N, 24° 
OTE, 1520 m, Pe/rava 24094 (SOM). 

This chromosome number confirms our previous report (Kozuharov & Petrova 199 1) as 

we ll as these of other authors (see Fedorov 1969). The karyotype of the materia1 stud ied 
consists of 2n = 6x = 24m + 18sm - 4SA T = 42 chromosomes. 
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797. Plantago atrata Hoppe s.1. - 2n = 12 (Fig. 15). 

Bu: Pirin Mt, near the top "Vichren", grassy places, 41 °48'N, 23°27 'E, 2700 m, Petrova 
12394 (SOM). 

The diploid chromosome number 2n = 12 confirrns previous results (Fedorov 1969, 
Kozuharov & Petrova 1974 and Baltisberger 1988). The karyotype of the material studied 

consists of 2n = 2x = 8m + 4sm = 12 chromosomes. 

J \V 

Il 

lOJ.lm 

Figs. 16-20. Karyotypes or: 16, Pian/ago lanceola/a, 2n = 12; 17, P. scabra , 2/1 = 12; 18, Rheum 
rhaponticum , 2n = 22; 19, Sagillaria la/ifolia, 2/1 = 22; 20, Si/ene sendrneri , 2/1 = 24 - Scale 

bars = IO ~m. 
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798. Plantago lanceolata L. - 2n = 12 (Fig. 16). 

Bu: Sofia region, damp places along the irrigation canals near the village Kazichene, 
42°39'N, 23°29'E, 550 m, Petrova 15794 (SOM). 

The diploid chromosome number 2n = 12 confirms our previous reports (Kozuharov & 

Petrova 1974) and also those of other authors (see Fedorov 1969, Goldblatt & Johnson 
1990). The karyotype of the material studied consists of 2n = 2x = 8m + 2 sm - SA T + 2st 
= 12 chromosomes. 

799. Plantago arenaria Waldst. & Kit Syn.: Plantago scabra Moench - 2n = 12 (Fig. 
17). 

Bu: Thracian Lowlands, near village Mandra, Haskovo district, 41°49'N, 25°30'E, 
280 m, Petrova 22/82 (SO M). 

The diploid chromosome number confirms previous counts (see Fedorov 1969 and 
Kozuharov & Petrova 1974). The karyotype of the material studied consists of 2n = 2x = 

4m + 8sm = 12 chromosomes. 

800. Rheum rhaponticum L. - 2n = 22 (Fig. 18). 

Bu: Rila Mt, "Urdinski circus", 42°11 ' N, 23°29'E, 2100 m, Andreev 29/22 (SOM). 

The species is very rare in Bulgaria, restricted to Mt Rila. The same diploid 
chromosome number 2n = 22 was reported by Stoeva (1985) who did not mention the 
karyotype formula and by Harriman (1981). The tetraploid chromosome number 2n = 44 
was also reported by other authors (see Fedorov 1969). The karyotype studicd consists of 
2/1 = 2x = 10m + 12sm = 22 chromosomes. 

801. Sagittaria latifolia Willd . - 2/1 = 22 (Fig. 19). 

8u: Sofia region, in thc irrigation canals around the village Kazichene , 550 m, 42°39'N, 
23°29'E, Petrova 20994 (SOM). 

This is a vcry rare alien species of the Bulgarian flora. The diploid chromosome 
number 2/1 = 22 agrees with the rcports of Lave & Lave (1980) and BeaI & a\. (1982) and 
it is reported here for the first time on Bulgarian materia\. The karyotype is asymmetrical 
and consists of 2/1 = 2x = 2m + 2sm + 18st - 2SA T = 22 chromosomes. 

802. Silene sendtneri Boiss. - 2n = 24 (Fig . 20). 

Bu: Western Balkan range, Vrachanska Mt, around the rest house Purshevitsa, 1350 m, 
43°08 'N, 23°29 ' E, Petrova 694 (SOM). 
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This chromosome number is reported for the first time on Bulgarian material and 
confirms the data of Loon van & Kieft (1980) from former Yugoslavia. The species has a 
very restricted distribution in the western part of Bulgaria. The karyotype consists of 
2n = 2x = 4m + 18sm + 2sm - SA T = 24 chromosomes. 
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Reports (803-815) by Estella Nazarova 

803. Bryonia alba L. - 2n = 20 (Fig. I). 

Cc: Armenia, Sevan, V. Daranak, 400 20 'N, 45°38'E, 2100 m, 30 Jul 1996, Nazarova 
2320 (ERE). 

This small genus is mainly distributed in the Mediterranean region incJuding the 
Caucasus and Middle Asia. QUI' data confirm earlier reports given in literature (see 
Fedorov 1969, Moore 1974, Goldblatt 1981, 1988, Goldblatt & Johnson 1994). This 
chromosome number is thc first record from Transcaucasian material. 

804. Malabaila dasyantha (C. Koch) Grossh. - 2n = 22 (Fig. 2). 

Cc: Arcach, Lachin, 39°38 'N, 46°32'E, 1000 m, 5 Jun 1995, Gabrielian & Fajvush 2/96 
(ERE). 

This spccies has a limitcd di stribution in Anatolia, Iran and Transcaucasia. The 
chromosome number 2n = 22 confirms a previous count (Vasiljeva & al. 1981) for this 
spec ies l'rom Nachitchevan. 
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805. Centaurea gulissashvilii Dumb. - 2n = 18 (Fig. 3). 

Cc: Armenia, Sevan, v. Tsamakaberd, 400 32'N, 44°56'E, 2100 m, 25 Aug 1994, 
Agababjan 2097 (ERE). 

This species is an endemie of the Armenian highland. It is distributed in S.W. and S. 
Transcaucasia. The count is the first record for the species. 

806. Astragalus asterias Stev . ex Ledeb. - 2n = 16 (Fig. 4). 

Cc: Armenia, Goris region, v. Karachen, 39°33'N, 46°24'E, 1540 m, 2 Jun 1995, 
Gabrielian & Fajvush 2216 (ERE). 

This species is distributed in the Mediterranean area. The chromosome number 2n = ] 6 
is the first record l'or this species. 

807. Astragalus glycyphyllos L. - 2n = 16 (Fig. 5). 

Cc: Arcach, Lachin region, v. Vazgenachen, 39°45 'N, 46°30'E, 1250 m, 9 Aug 1995, 
Oganezova 2263 (ERE). 

The species is widely distributed in Europe, W. Siberia, Asia Minor and the Caucasus. 
Our count, the first on Transcaucasian materia1, is in agreement with many previous 
records l'rom different areas (see Fedorov 1969, Moore 1973, Go1db1att 1981, 1984, 1985, 
Takhtajan 1990 l'or references). 

808. Pseudosophora alopecuroides (L.) Sweet - 2n = 36 (Fig. 6). 

Cc: Armenia, Ararat region, Khosrov reserve, 400 55 'N, 44°50'E, 1050 m, 2 Sept 1995, 
Oganezova 2283 (ERE). 

This species is widely distributed. Our data confirm earlier reports given in literature 
(see Fedorov 1969, Goldblatt 1984, 1988, Goldblatt & Johnson 1991, 1994 l'or 
references). This is the first count on Caucasian materia!. 

809. Sphaerophysa salsula (Pal!.) DC. - 2n = 16 (Figs. 7 & 8). 

Cc: Armenia, Ararat region, swamps, 39°45' N, 44°46'E, 850 m, 5 Aug 1993, Fajvush 
2273 (ERE). 

This species is widely spread in Asia. Its southern border goes through N. Mongolia 
and N. China and its eastern border goes through Dagestan and W Transcaucasia. This 
species is also reported from Armenia (Ararat region) by Fajvush. The chromosome 
number (n = 8) given by Reveal & Spellenberg (1976) is confirmed by our count. 
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Figs. 1-1 4. Mitotic metaphase plates 01': l, Bryonia a/ba, 2n = 20; 2, Ma/abai/a dasyanTha, 2n = 22; 
3, CenTaurea gulissashvi/ii , 2n = 18; 4, "slraga/us as/erias, 2n = 16; 5, ASlraga/us g/ycyphyllos , 
2n = 16; 6, Pseudosophora a/opecuroides, 2n = 36; 7-8, Sphaerophysa sa/su /a , 2n = 16; 9, Lens 
orienTalis, 2n = 14; lO, Cicer arielinum, 2n = 16; 11, Vicia ervilia , 2n = 14; 12, Vicia hyrcanica , 
2n = 12; 13, Vicia saliva, 2n = 12; 14, Lalhyrus cicera, 2n = 14. - Scale bar = IO 11m. 
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810. Lens orientalis (Boiss.) Schmalh. - 2n = 14 (Fig. 9). 

Cc: Armenia, Vaik region, in the neighbourhood v. Vaik, 39°41 'N, 45°34'E, 1400 m, 6 
Jun 1995, Gabrielian 2233 (ERE). 

This species is widely distributed in S.W. Asia. It is of particular interest, because it is a 
c10se relative of the cultivated lentil (L. culinaris Medicus) than other wild species are. 
The chromosome number 2n = 14 is in accordance with earlier reports (see Goldblatt 
1984, 1988), but this is the first count base on Caucasian material of this species. 

811. Cicer arietinum L. - 2/1 = 16 (Fig. IO). 

Cc: Armenia, Razdan region, Fontan, 400 23' N, 44°42 'E, 1800 m, 14 Aug 1991, 
Nazarova 2027 (ERE). 

This is a traditional crop in the Mediterranean and E. Asian regions. Many investigators 
indicated the chromosome number 2n = 16 for this species, although the number 2/1 = 14 
a1so exists in literature (sce Fedorov 1969, Goldblatt 1981, 1984, 1985, 1988, Go1dblatt & 
Johnson 1990, Takhtajan 1990 for references). This is the first count base on 
Transcaucasian material and confirrns previous counts from elsewhere. 

812. Vicia ervilia (L.) Willd. - 2n = 14 (Fig. Il). 

Cc: Armenia, Vaik region , in the neighbourhood v. Vaik, 39°41 'N, 45°34'E, 1400 m, 6 
Jun 1995, Gabrielian 225 7 (ERE). 

A widespread species, distributed in the Mediterranean area. The chromosome number 
2/1 = 14 reported here is in agreement with many previous recorùs from elsewhere (see 
Fedorov 1969, Moore 1973, 1977, Go1dblatt 1981, 1985, 1988, Goldblatt & Johnson 1994 
and Takhtajan 1990 for references). This is the first count base on Caucasian materia!. 

813. Vicia hyrcanica Fisch. & C. A. Mey. - 2/1 = 12 (Fig . 12). 

Cc: Armenia, Erevan, Botanical Garden, 400 08'N, 44°32'E, 1200 m, 18 Jun 1996, 
Nazaro va 24/0 (ERE). 

This species is di stributed in Transcaucasia, Iran, Afganistan and Middle Asia. The 
chromosome number 2/1 = 12 reported here agrees with data published previously from 
elsewherc (sce Moore 1973, Goldblatt & Johnson 1994, Takhtajan 1990 for references). 
Podlech & Dieterle (1969) reported the chromosome number 2/1 = 14 on material from 
Afganistan. 

814. ViciasativaL.s.I. - 2/1= 12 (Fig. 13). 

Cc: Armenia, Vaik region, in the neighbourhood v. Vaik, 39°41 'N, 45°34 'E, 1400 m, 6 
Jun 1995, Gabrielia/1 & Fajvush 2231 (ERE). 
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Areaeh, Laehin, 39°38 'N, 46°32'E, 1000 m, 5 Jun 1995, Gabrielian & Fajvush 2209 
(ERE). 

For thi s speeies the ehromosome numbers 2n = 10, 12 and 14 have been reported by 
several authors (see Fedorov 1969, Moore 1973, 1977, Goldb1att 1981 , 1984, 1985, 1988, 
Goldblatt & Johnson 1990, 1994, Takhtajan 1990 for referenees). Espeeially the 
ehromosome numbers 2n = 12 & 14 have a1so been reported for Caueasian populations. 
Our eounts eonfilm previous reports from e1sewhere. 

815. Lathyrus cicera L. - 2n = 14 (Fig. 14). 

Cc: Armenia, Vaik region, in the neighbourhood v. Vaik, 39°41 'N, 45°34'E, 1400 m, 6 
Jun 1995, Gabrielian & Fajvush 2232 (ERE). 

This speeies is widely distributed in the Mediterranean area. The ehromosome number 
2n = 14 eonfirms earlier reeords (see Fedorov 1969, Moore 1973 , Go1dblatt 1981, 
Goldblatt & Johnson 1990, 199 1, Takhtajan 1990 for referenees), but this is the first eount 
base on Caueasian materia\. 
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Reports (816-826) by Benito Valdés, Raquel Parra, Isabel Garda & Maria José 
Moreno 

816. Silene gallica L. - 2n = 24. 

Ma: Between Chefchaouen and Tetouan, 35°20'N, 5°22 'W , 25 Jun 1996, Diez, Rossini, 
Terrab & Valdés 7466 (SE V 141243). 

This report agrees with the diploid number 2n =24 found by several authors, and with 
the haploid n = 12 indicated by Talavera & Bocquet (1976: 110-112) for plants from 
several localities of S.E. Spain. 

817. Silene inaperta L. subsp. inaperta - 2n = 24. 

Ma: Between Chefchaouen and Tetouan, 35°20 'N, 5°22 'W, 25 Jun 1996, Diez, Rossini, 
Terrab& Valdés 7390(SEV 141257). 

The diploid chromosome number 2n = 24 agrees with the count made by Luque & Diaz 
Lifante (1991: 349) based on Spanish plants belonging to thi s subspecies. Talavera & 
Bocquet (1976: 105) recorded n = 12 and Fernandes & Leitao (1971: 159) and Fernandez 
Casas (1976: 92) 2n = 24 for plants from the Iberian Peninsula identificd as Silene 
inaperta L., which belong, most probably, to this subspecies. 

818. Hirschfeldia incana (L.) Lagrèze-Fossat - 2n = 14. 

Ma: Between Chefchaouen and Tetouan, 35°20 'N, 5°22 'W, 25 Jun 1996, Diez, Rossini, 
Terrab & Valdés 7393 (SEV 141253). 

The chromosome number 2n = 14 confirms the results obtained by various authors. 
Baez (1933: 84) indicated n = 7, n = 8, n = 9 and 2n = 15 as wcll as a variable number of 
satellites for this species (sub Erucastrum incanum (L.) Koeh). 

819. Rapistum rugosum (L.) AlI. - 2n = 16. 

Ma: 5 km from Ouezzane in thc road to Mckness, 34°44 'N, 5°32 'W, 26 Jun 1996, Diez, 
Rossini, Terrab & Valdés 7420 (SEV 141247). 

This count agrees with the numbers n = 8 and 2n = 16 reported previously by several 
authors . Baez (1933: 86) recorded n = 8 + I Band 2n = 16 + 2B from plants of this 
species, without indication of locality . 
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820. Ornithopus compressus L. - 2n = 14. 

Ma: Between Chefchaouen and Tetouan: Beni Hassan, 35°22 'N, 5°23 'W, 400 m, 25 Jun 
1996, Diez, Rossini, Terrab & Valdés 7415 (SEV 141250). 

This diploid number 2n = 14 agrees with previous counts made by Fernandes & Santos 
(1971: 188, 1975: 182) and Fernandes & al. (1977: 158) from Portuguese plants, and by 
Pavone & al. (1981: 275) for plants from Sicily. 

821. Echium creticum L. subsp. creticllm - 2n = 16. 

Ma: Oued-Laou: Tamgest, 35°2TN, 5°TW , 25 Jun 1996, Diez, Rossini, Terrab & 
Va/dés 7369 (SEV 141247). 

The chromosome number found agrees with the number given by Luque (1984: 28) for 
Spanish plants belonging to this subspecies. 

822. Cynoglossllm creticum Miller - 2n = 24. 

Ma: Sidi Cazem, 34°13'N, 5°13'W, 26 Jun 1996, Diez, Rossini, Terrab & Valdés 7428 
(SEV 141242). 

Many authors have reported this chromosome numbcr for this species from various 
countries. 

823. Stachys ocymastrum (L.) Briq. - 2n = 18. 

Ma: Road to Mekness, 8 km from Ouezzane, 34°03'N, 5°33 'W, 26 Jun 1996, Diez, 
Rossini, Terrab & Valdés 7426 (SE V 141259). 

This count agrees with the diploid number 2n = 18 given by several authors, and with 
the haploid n = 9 indicated by Diosdado & al. (1993 : 170). The count does not agree , 
however, with the diploid 2n = 16 found hy Colomho & a l. (1987: 142) in plants from 
Sicily (Trapani) . 

824. Plantago lagopus L. - 2n = 12. 

Ma: Between Chefchaouen and Tetouan, 15 km from Chefchaouen, 35° 15'N, 5°20'W, 25 
Jun 1996, Diez, Rossini , Terrab & Valdés 7392 (SEV 141252). 

Gonzalez & Silvestre (1980: 263) counted n = 6 and 2n = 12 in plants from Spain and 
the same diploid number was reported by Kozuharov & Petrova (1974: 377) for plants 

from Bulgaria, by Strid & Franzen (1981: 839) and Runemark (1967: 15) for plants from 
Greece, and by Brullo & al. (1985: 227) for Sicilian plants . Fernandes & Franca (1972: 
227) indicated 2n = 12 and 2n = 12 + 1 in Portuguese plants of var. cylindrica. 
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825. Plantago afra L. - 2n = 12. 

Ma: Oued Laou, 35°27'N, 5°6'W, 25 Jun 1996, Diez, Rossini, Terrab & Valdés 7382 
(SEV 141236). 

The diploid number found 2n = 12 agrees with previous records by Femandes & Franca 
(1972: 405) for Portuguese plants (sub P. psyllium L.), by Luque & Diaz Lifante (1991: 
358) for plants from S.E. Spain and by Brullo & al. (1985: 228) for Sicilian plants. 

826. Scabiosa atropurpurea L. - 2n = 16. 

Ma: Between Chefchaouen and Tetouan: Beni Hassan, 35°22'N, 5°23'W, 25 Jun 1996, 
Diez, Rossini , Terrab & Valdés 7412 (SEV 141251). 

This count on Moroccan plants agrees with the chromosome numbers given by several 
authors for plants from different countries. 
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Rapports (827-830) de Z. Ghrabi Gammar, S. Puech, M. Zouaghi & M. Nabli 

827. Lupinus a/bus L. - 2/1= 50 (Fig. I I) . 

Tu: El Alia, nord de la Tunisie, près de Bizerte, sol sable ux, bioclimat méditerranéen, 
sub-humide inférieur à hivers doux (Le Floc 'h 1995), 12 M ay 1990, Herbier du 
Laboratoire de Production Fourragère de l'INAT, Tunis. 

L. a/bus est bien implanté sur le pourtour méditerranéen où il est cultivé, toutefois on ne 
trouve pas de représentants sauvages de celte espèce en Tunisie . Selon Gladstones (1974) , 
il ex iste c hez L. albus la val'. graecus (Boiss. e t Spruner) Gladst. qui correspond à la forme 
sauvage qu 'on rencontre dans les Balkans, et la val'. a/bus qui correspond à la forme 
c ultivée et a com me synonyme L. termis Forskal. Darlington & Wylie (1955), publient 
pour cette de rniè re 2/1= 50 c hromosomes. 

Les nombres chromosomiques publiés pour L. a/bus sont très variables: 2n = 30 
(Olszewska 1954), 2n = 40 (Savchenko 1935 in Darlington & Wylie 1955); 2/1 = 50 (Senn 
1938 in Pazy & al. 1977 , Tuschnjakowa 1935 in Gilot 1965 , Malheiros 1942 in Darlington 
& Wylie 1955 , Gilot 196,; Gladstoncs 1974, Pazy & al. 1977). Le nombre le plus répandu 
est 211= 50. Ce nombre corrcspond auss i à celui que no us avons dénombré pour la 
première fois pour la tlore de Tunisie po ur cette espèce e t plus préci sément pour le 
c ulti var Mekna co llecté à El A lia (Fig. I I) . 

828. Lllpinlls angllstifolius L. - 2/1 = 38, 42, 44 (Fig. I D, E, F). 

Tu: Borj H'fai'edh, Cap Bon, sol sableux, bioclimat méditerra néen semi aride supérieur à 
hi ve rs doux (Le Floc ' h 1995), 20 May 1991 , Herbie r du Labora toire de Produc tio n 
Fourragère de l'INA T. 

La population de L. al1gustlfo/ius collectée à Borj H'fai'edh présente une grande 

variation dans l'ornementati o n des graines ce qui , dans un premier temps, nous a conduit à 
diviscr le s réco ltes en c inq lots différents (A, B , C , D et E). Les graines des lots A et E se 

distinguent nc ttement (Gammar Ghrabi & al. 1996a). Nous avons limité nos comptages 
chromosom iques à ces dcux lots. Les individus du lot A ont montré une variation du 
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nombre chromosomique compri se entre 2n = 38 et 2n = 42 avec des chromosomes très 
petits. Par contre ceux du lot E , avec 2n = 44, se sont révélés stables (Fig. I D , E , F). 

L. angustifolius présente 2n = 38, 40, 42 et 44. Le nombre 2n = 42 est le plus fréquent 
e t est nouveau pour cette espèce. La variation du nombre chromosomique explique 
l' instabilité génétique au se in des populations de L. luteus e t L. angustifolius et pourra it 
e tre mise en relation avec sa variation morphologique, son adaptation à l'aridité et surtout 
à l' impact humain. 

Les comptages chromosomiques c ités dans la littérature (Winge 1925 in Gilot 1965, 
Kawakami 1930 , Malhe iros 1942 in Darlington & W ylie 1955 , Gilot 1965 , Gladstones 
1974) rapportent tous 2n = 40 ou n = 20 pour cette espèce . Les comptages de Pazy & al. 
( 1977), réali sés pour deux variétés se déve loppant en Israel (décrites comme la var. 
angustifolius et la var. basalticus Zoh. et Plitmann) c itent aussi 2n = 40. 

829. Lupinus cosentinii Guss. - 2n = 32 (Fig. I A, B, C). 

Tu: Borj H'fai"edh , Cap Bon, sol sableux, bioclimat médite rranéen semi aride supérieur à 
hivers doux (Le Floc'h 1995) ,20 M ay 1991 , Herbier du Laboratoire de Production 
Fourragè re de l ' INAT. 

L. cosentinii est une espèce qui se développe à l'é tat spontané en Afrique du Nord 
(sculcmcnt au Maroc e t en T unis ic) , dans le Sud Ouest de l'Espagne, le Sud du Portugal, 
en Sarda igne e t en Corse (Gladstones 1974, Greute r & al. 1989). L. cosentinii est aussi la 
seul e espèce des Lupins du type gra ines rugueuses se développant dans le Bass in 
Méd ite rranéen et en Afrique qui présente ce nombre . Les plaques métaphasiques de plus 
de 30 rac ines de L. cosentinii G uss. analysées ne présentent aucune flu ctuation du nombre 
de chromosomes, ni inter ni intra-individuelle. Toutes sont à 2n = 32 chromosomes (Fig. 
I A, B, C). Ce ré sultat donné pour la premièrc foi s pour la fl ore de Tunisie concorde avec 
ceux de Malheiros ( 1942 in Darlington & W ylie 1955) pour l' Egypte ; de Gladsto nes 
( 1958, 1974) et de Pazy & a l. ( 1977) pour du matériel origina ire de l'Ouest de la 
Méd itcrranée (Maroc et Espag ne). 

La comparaison de nos résultats avec ceux des espèces qui sont apparentées à L. 
cosentinii, qui présente nt le me me type de graines e t qui se développent en Afrique du 
Nord, a pelmis Ics constatat ions sui vantes . 

Aucune autre espèce à gra ines rugueuses du geme n 'a présenté ce nombre de 2n = 32 
chromosomcs, pas mème L. tassilicus Maire qui a souvent é té assimilé à L. cosentinii 
G uss. L. tassiliclls Maire, cnJémique du Tassili (Quézel & Santa 1962) est la seule espèce 
Ù graines rugueuses qui se déve loppe e n AIgérie . Les comptages publiés pom cette cspèce 
ind iquent 2n = 36 (Eichorn 1949, G ladstones 1974, Plitmann & Pazy 1984, Castai rs & al. 
199 1 ). 

L. digitatus ForsI( . èst aussi considé ré comme synonyme de L. cosentinii Guss. et de L. 
tassilicus Maire (Gladsto nes 1974). Il est originaire d 'Egypte e t présente 2n = 36 
chromosomes (Casta irs & a l. 199 1) comme L. tassi/icus Maire. Le nombre de 
chromosomes 2n = 36 est en accord avec le nombre de base x = 12 suggé ré par G ilot 
( 1965) pour le geme Lupinus. 
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Fig. I. Plaques métaphasiques de méri stèmes de Lupinus: A, B, C, L. (,()scillilli i. 211 = ., 2: D, E, F, 
L. angusllfolius, 2n = 40 (D), 2n = 42 CE) , 2n = 44 (F); G; H, L. hl/eus, 2n = 52 (G), 2n = 54 (H); I , 
L. a/bus, 2n = 50. 

830. Lupinus llitelis L. - 2n = 52, 54, 56 (Fig. I G, H) . 

Tu: Tabarka, nord ouest de la Tunisie , sol sableux, bioclimat méditerranéen humide 
inférieur à hivers doux (Le Floc 'h 1995), 20 May 199 I , Herbier du Laboratoire de 
Production Fourragère de l'INAT, Tunis. 
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L. luteus se reconnaìt facilement grace à ses fleurs jaunes et odorantes. Nos comptages 
montrent une variabilité du nombre chromosomique au sein d'une mème population. Les 
comptages publiés pour cette espèce présentent aussi une grande variation du nombre 
chromosomique: 2n = 46 (De Zeeuw 1936 pour un matériel reçu du Jardin Botanique de 
Bruxelles), 48, 50 et 52 (Olszewska 1954, Gilot 1965, Pazy & al. 1977). Le nombre le 
plus fréquent est 2n = 52 chromosomes (Pazy & al. 1977, pour un matériel originaire 
d'Israel , Troll & al. 1963, Gilot 1965, Kazimierski & Kazimierska 1965, Gladstones 
197 4) . On retrouve six nombres haploides différents compris entre 16 et 26, et les 
nombres de base publiés suivants: x = 5, 6, 7 ,8, 9 et 13. Le nombre 2n = 52 se retrouve 
aussi chez L. hispanicus (Gladstones 1974) et L. rothmaleri Klink. (Gilot 1965, 
Kazimierski & Kazimierska 1981) qui font partie du groupe de L. luteus L. Des 
tétrap loi"des à 2n = 104 sont obtenus artificielIement chez L. luteus L. (Troll & al. 1963) et 
chez L. rothmaleri Klink. (Kazimierski & Kazimierska 1981). 

Les individus de la popul ation de Tabarka ont présenté une instabilité du nombre de 
chromosomes qui pourrait ètre en relation avec la variation morphologique du tégument 
des graines (Gammar Ghrabi & al. 1996a). L'analyse de descendance des individus issus 
de semis comme les dosages d'ADN (Gammar Ghrabi & al. 1996b) devraient fournir des 
informations complémentaires concernant cette hypothèse. 
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Reports (831-839) by Daniella Ivanova 

831. AthyriumjiLix-femina (L.) Roth - 2n = 2x = 80 (Fig. 1 A, A'). 

Bu: Western Balkan Range, above Gorni Lom, along road to Midzur peak, along river 

Barza Reka, 43°26'N, 22°43'E, beech forest, 850 m, 02 May 1995, Vladimirov DI-
5.95 to 8.95 (SOM). 

Vitosha Mt, "Kumata" hut, 42°36'N, 23°15'E, among moraines, 1725 m, 26 Sep 
1994, Ivanova DI-219.94 to 221.94 (SOM). 

Western Sredna Gora, between Yakarel and Bogdanovtzi, 42°34 ' N, 23°43 'E, gully 

in beech forest, c. 900 m, 18 Jul 1995, Ivanova DI-205.95 (SOM). 

Rila Mt, along river Beli Iskar, above Beli Iskar, 42°14' N , 23°33 ' E, in Pinus 
silvestris-Picea abies forest , 1300 m, 01 Jun 1995, Ivanova DI-29.95 . DI-30.95, DI-
32.95. DI-35.95 (SOM). 

Rila Mt, between Ril a Monastery and "Kirilova Poljana", 42°09'N, 23°24'E, mixed 

forest, 1200- 1250 m, 08 Aug 1995 , Ivanova DI-268.95. DI-269.95 (SOM). 

Northern Pirin Mt, near "Demjanitza" hut, along river Demjanitza, 41 °44'N, 23° 

27'E, in Pinus peuce-forest, c. 1900 m, 18 luI 1994, Kachaunova DI-39.94 (SOM). 

Southern Pirin Mt, foothill of Sveshtnik peak, 41°32'N, 23°39'E, in forest, 1700-

1800 m , 12 Aug 1995, Petkova DI-291 .95 (SOM). 
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Slavjanka Mt, river-banks at the entrance of frontier post, above village Paril, 41 ° 
26'N, 23°40'E, in fissures of caIcareous rocks, 750-800 m, 12 lun 1995, lvanova 
DI-65.95, DI-66.95 , DI-68.95 (SOM). 
Western Rhodopes, "Beglika", 41 °52'N, 24°06 'E, spruce forest, 1600 m, 16 Sep 
1994, lvanova DI-1 81 .94 (SOM). 
Western Rhodopes, westward of Sarnitza, 41 °45'N, 23°59'E, mixed forest above the 
village, 1200-1300 m, 16 Sep 1994, lvanova DI-188.94, DI-199.94 (SOM). 
Middle Rhodopes, ''Tchairite'' in "Shabanitza" Reserve, 41 °35'N, 24°28'E, spruce 
forest at the first lake, 1700 m, 15 Aug 1991, Ivano va Dl- / 0.9/ (SOM). 
Middle Rhodopes, between Smoljan and Stoikite, 41 °38 'N, 24°39 'E, spruce forest, 
c. 1500 m, 15 Aug 1991, lvanova DI-8.9/ (SOM). 
Strandza Mt, near Slivarovo, 41°59'N, 27°36'E, dark, damp gully, in Fagus 
orientalis forest, c. 200 m, 21 lun 1995, lvanova Dl-/22.95, Dl-/23.95 (SOM). 

This fern species is one of the most widely distributed in Europe (Jalas & Suominen 
1972, map 105). Its area of distribution extends throughout Europe, North Africa, Asia, 
North America and parts of South America. A. filix-femina is common in Bulgaria, where 
it may be found in almost ali mountains, in damp shady places, rarely in open places above 
the timberline. 

Ali plant material, collected from 13 populations in the Bulgarian mountains, proved to 
be diploid with 2n = 80. The approximate haploid chromosome number n = 38-40 was 
counted by Farmer & Digby (1907), but the exact number n = 40 was first determined by 
Manton (1950). The same number was found by many authors in plants from different 
parts of Europe and elsewhere (Britton 1953, Sorsa 1961, 1962, Fabbri 1963, Reeves 
1978, Schneller 1979, Manton & al. 1986, Queiros & Ormonde 1987, Queiros & al. 
1988). Schneller (1979) also reported 40 biva\ents on material from Bulgaria (Middle 
Balkan Range). 

The diploid sporophytic number, 2n = 80, was also counted by Bragger 1960, Lave & 
Lave 1961 , 1976, Brullo & al. 1982, Kato & al. 1992. Thus, our counts agree with these 
prcvious results. 

832. Athyrillm distentifolillm Opiz - 2n = 2x = 80 (Fig . I B, B') . 

Bu: Vitosha Mt, above "Alcko" hut, along path to Cherni Vrch peak, 42°33'N, 23° I7'E, 
among moraincs, 2050 m, 26 Sep 1994, lvanova DI-2/ / .94 (SO M). 
Vitosha Mt, along path bctwecn "Aleko" hut and "Torfeno Branishte" Reserve, 42° 
34'N, 23°I7'E, among big rocks, 1950 m, 29 luI 1994, lvanova DI-55.94 (SOM). 
Rila Mt, near "Maljovitza" hut, 42°12 'N, 23°24'E, open placcs among rocks and 
stones, 1950 m, 21 lu i 1994, Valjovska DI-47.94 (SOM). 

This species occurs in Northern and CentraI Europe, in the mountains of Southern 
Europe, in Northern Turkey, Caucasus, Korea, Kamchatka, lapan, the mountains of South 
Siberia, in western and eastern North America and Greenland. It is rare in Bulgaria and 
occurs in damp screes and rocky places in the high mountains (1700-2400 m). 
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Fi g. I. Photographs anu urawing or mitolic mctaphase plate: A, A', Alhyrium fì/ix-femina, 2n = 80; 
B, B' , A. dislenlifo/ium , 2n = 80; C , C', Dryopleris expansa, 2n = 82. - Scale bar = IO ~m. 

Between 1930- 1960 the spec ies had been found in three localities on Rila Mt and in 
one loca lity on Pirin Mt. Recently it has been discovered by the author in two localities on 
Vitosha Mt, in a new local ity on Pirin Mt and in two localities on Middle Balkan Range. 
Spec imens from Vitosha Mt and Ril a Mt were studied cytologically. 
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In the three populations cited, counts yielded a mitotic chromosome number of 2n = 80, 
which confinns previous reports by Manton (1950) and Lave & Lave (1961), and also 
Mitui (1976), who counted n = 4011 during meiosis. 

833. Dryopteris expansa (Presl) Fraser-Jenkins & Jermy - 2n = 2x = 82 (Fig. 1 C, C). 

Bu: Western Balkan Range, slopes ofMidzur peak, 43°25'N, 22°44'E, 1700-1900 m, on 
silicate, 29 Jun 1995, Vladimirov & Petkova DI-152.95 (SOM). 
Vitosha Mt, above "Aleko" hut, along path to Cherni Vrch peak, 42°33 'N, 23°17'E, 
among moraines, 2050 m, 26 Sep 1994, Ivanova DI-207.94 to 209.94 (SOM). 
Vitosha Mt, near path from "Aleko" hut to "Bistrishko Branishte" Reserve, 42°34'N, 
23°19'E, spruce forest, 1800 m, 29 Jul 1994, Ivanova DI-58.94, DI-59.94, DI-62.94 
(SOM). 
Rila Mt, between Rila Monastery and "Kirilova Poljana", 42°09'N, 23°24'E, mixed 
forest, 1200-1250 m, 08 Aug 1995, Ivanova DI-267.95 (SOM). 
Rila Mt, above "Mussala" hut, 42°12'N, 23°35'E, among rocks, 2400 m, 25 Jul 
1993, Ivanova D1-J.93 (SOM). 
Rila Mt, "Grantchar" hut, near the lake, 42°08'N, 23°35'E, among rocks, 2185 m, 13 
Aug 1994, Ivanova DI-81 .94, DI-88.94 (SOM). 
Northern Pirin Mt, near "Demjanitza" hut, along river Demjanitza, 41°44'N, 23° 
27'E, in Pinus peuce-forest, c. 1900 m, 18 Jul 1994, Kachaunova DI-18.94, Dl-
24.94, DI-25.94 (SOM). 

D. expansa has a circumboreal distribution across Northern Europe to the South 
European mountains (Jalas & Suominen 1972, map 132), Northeastern Turkey, Caucasus, 
Siberia, Kamchatka, North Manchuria, North Korea, Japan, Taiwan, North America, 
Greenland. In Bulgaria this species occurs on mountains above 1200 m, in forests or in 
fissures of rocks and in screes. 

All specimens investigated showed a mitotic chromosome number of 2n = 82. This 
same number was previously counted by Dapp (1958), Piekos & Passakas (1973), Piekos­
Mirkowa (1979), BenI & Eschelmi.iller (1983). 

Similarly,41 bivalents (n = 41 II) have been found in meiosis on material from different 
European countries (Manton 1950, Wa1ker 1955, Sorsa 1958, Sorsa & Widén 1968, 
Widén & Sorsa 1969, Vida 1963, Nardi 1976, Gibby & Walker 1977, Viane 1985, 
Hovenkamp & al. 1990), and from Canada (Cody & Mulligan 1982). 

834. Dryopteris filix-mas (L.) Schott - 2n = 4x = 164 (Fig. 2A, A'). 

Bu: Rila Mt, above Mala Tzarkva, along river Levi Iskar, 42°15'N, 23°31 'E, spruce 
forest, 1200 m, on silicate, 28 May 1994, Petkova DJ-I .94 (SOM). 
Rila Mt, along river Beli Iskar, above Beli Iskar, 42°14'N, 23°33'E, in Pinus 
silvestris-Picea abies forest, 1300 m, 01 Jun 1995, Ivanova DI-33 .95 (SOM). 
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Fig. 2. Photographs anu urawin g or J1litotic J1lc taphase plate: A, A', Dryopleris jì/ix-mas, 2n = 164; 
B, B' , Po/yslichum lonchitis, 2n = 82; C, C', P. setiferum, 2n = 82, - Scale bars = IO IJJ1l. 

This is a very common fem in Bulgaria - almost everywhere in damp shady places in 
forests and among bushes. Its area of di stribution extends from Europe, North and South 
America, and North Africa to Asia. 

Our counts from two populations confirm earlier reports of 2n = 164 by Schneller 
(1975) and AI-Bermani & al. (1993). Many authors found n = 82 biva\ents in meiosis 
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(Dapp 1939, 1955, Manton 1950, Sorsa 1958, 1962, Vida 1963, Wagner & Chen 1964, 
Britton & Soper 1966, Reisender 1974, Schneller 1975, Wiridham 1983). 

835. Polystichum lonchitis (L.) Roth - 2n = 2x = 82 (Fig. 2B, B'). 

Bu: Western Balkan Range, slopes of Midzur peak, 43°25'N, 22°44'E, 1700-1900 m, on 
silicate, 29 Jun 1995, Vladimirov & Petkova D/-l 60.95 (SOM). 
Vitosha Mt, near path from "Aleko" hut to "Bistrishko Branishte" Reserve, 42°34'N, 

23 ° 19'E, spruce forest , 1800 m, 29 luI 1994, /vanova Dl-61.94 (SOM). 

Rila Mt, "Grantchar" hut, near the lake, 42°08'N, 23°35'E, among rocks, 2185 m, 13 
Aug 1994, /vanova D/-86.94 (SOM). 

Northern Pirin Mt, along path from "Banderitza" hut to "Kazanite" , 41°46'N, 23° 
25'E, rock fissures, 2300 m, 16 Aug 1994, /vanova D/-/Ol .94 (SOM). 
Northern Pirin Mt, near "Demjanitza" hut, along river Demjanitza, 41°44'N, 23° 
27'E, in Pinus peuce-forest, c. 1900 m, 18 lui 1994, Kachaunova Dl-40.94 (SOM) . 

P. lonchitis is distributed in Europe, Asia, North America, Greenland. It is widespread 
in Bulgaria and occurs in open, rocky and often montane habitats, in fi ssures of rocks . 

The somatic number 2n = 82 was observed in ali five populations from Bulgaria. It 
agrees with observations ofLave & Lave (1976), as well as with meiotic counts of n = 41 
bivalents, reported by Manton (1950) , Vida (1963,1966), Britton (1964), Wagner & Chen 
(1964) , Khullar & Gupta (1978) , Cody & Mulligan (1982), Dalgaard (1988). 

836. Polystichum setiferum (Forssk.) Woynar - 2n = 2x = 82 (Fig. 2C, C). 

Bu: Western Balkan Foothill Region, along path from Belogradchik to "Planinitza" hut, 

43°37'N, 22°42'E, mixed deciduous forest, 700 m, 13 lui 1995 , lvanova D/-/9/.95 
(SOM). 
Belasitza Mt, between Petrich and Belasitza, 41 °22 ' N, 23° 10 'E, Platanus forest, c. 
600 m, 29 Aug 1994, /vano l'a D/- //5.94 (SOM). 

Belasitza Mt, southwestward from Kolarovo (Petrich di str.) , 41 °22 ' N, 23 °06 'E, in 
Castanea saliva-forest , 600 m, on serpentinite , 01 Sep 1994, /vanova D/-/63.94 
(SOM). 

Strandza Mt, "Kachul 001" near Gramatikovo, 42°02 'N , 27°38'E, shady damp gully, 
mixed deciduous forest, 50-100 m, 20 lun 1995, /vanova D/-/09.95, D/-//7.95 
(SOM). 

Strandza Mt, along grave I road from "Kachul 001" to Kosti, along river Veleka, 42° 
O I ' N, 27°39 'E, in Fagus orienfalis-forest, 50-100 m, 22 Jun 1995, /vanova D/­
/2 7.95 (SOM). 

This fern is distributed in Western and CentraI Europe, throughtout the Mediterranean 
region , in North Africa and Asia - Caucasus, North Anatolia and perhaps Iraq. In Bulgaria 
il can be found in shady, moderately damp, stony places in fore sts. 

Our mitotic counts from five populations confirm previous reports of the diploid 
number of 2n = 82 made by Bru.110 & al. (1982). 
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Other populations ol' P. setiferum from different countries have also proved to be 
diploid showing n = 41 bivalents during meiosis (Manton 1950, Fabbri 1963, Vida 1963, 
1966, Daigobo 1973, 1974, Khull ar & Gupta 1978, Manton & al. 1986, Queir6s & 
Nogueira 1989, Queir6s 1991). 
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Fig. 3. Photographs and drawing or mitoti c Ille taphasc plate: A, A', Phy//ilis sc%pendriul11 subsp. 
sc%pendrium, 2n = 72; B, B', Asp/enium fissum, 211 = 72; c, C', Celerach o.fficinarul11 subsp. 
bi\'a /ens, 2n = 72. - Scale bar = IO I-lm . 
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837. Phyllitis scolopendrium (L.) Newm. subsp. scolopendrium - 2n = 2x = 72 (Fig. 
3A, A'). 

(syn. : =Asplenium scolopendrium L.) 

Bu: Strandza Mt, "Kachul Dol" near Gramatikovo, 42°02'N, 27°38 'E, shady damp gully, 
mixed deciduous forest, 50-]()() m, 20 Jun 1995, /vanova D/-/ 1 1.95 (SOM). 
Strandza Mt, along gravel road from "Kachul Dol" to Kosti, along river Veleka, 42° 
O I 'N, 27°39'E, in Fagus orientalis forest, 50-100 m, 22 Jun 1995, /vanova D/-
132.95 (SOM). 

P. scolopendrium subsp. scolopendrium is common in Europe, North Africa and 
Southwestern Asia - Caucasus, Anatolia in Turkey, Elburz, Iraq, Israel. In Bulgaria it 
occurs in damp shady places, more often in forests. 

In the two specimens studied, the somatic diploid chromosome number 2n = 72 was 
found. This observation is in accordance with the data reported from other European 
countries (Reekmans 1957, Meyer 1958a, 1958b, 1960, Emmott 1964, Lave & Lave 
1973). 

Manton (1950) indicates that during meiosis the chromosomes form 36 bivalents and 
this result has been confirmed by many authors (Vazart 1956, Reekmans 1957, Kempf 
1967, Girard & Lovis 1968, Lovis & Vida 1969, Vida 1970, Manton & al. 1986, Queir6s 
& Ormonde 1987, Queir6s & Nogueira 1989). 

838. Aspleniumfissum Kit. ex Willd. - 2n = 2x = 72 (Fig. 3B, B'). 

Bu: Northern Pirin Mt, along path from "Banderitza" hut to "Kazanite", 41°46'N, 23 ° 
25 'E, rock fissures, 2300 m, 16 Aug 1 994,/vanova D/-99.94 (SOM). 

This fern is a European endemie. It occurs in the mountains of Southern, CentraI and 
Southeastern Europe. In Bulgaria it was found on Vitosha Mt, Slavjanka Mt and Pirin Mt, 
where it grows in fissures of calcareous rocks. 

We examined one population from Pirin Mt and found 2n = 72, which corresponds with 
earlier reports by Meyer (1958a) , and Nardi (1979), who counted n = 36 bivalents in spore 
mother cells. 

839. Ceterach officinarum Willd. subsp. bivalens D. E. Meyer - 2n = 2x = 72 (Fig. 3C, 
C). 

(syn.: = Asplenium ceterach subsp. bivalens (D. E. Meyer) Greuter & Burdet; =Asplenium 
javorkeanum Vida; = Ceterach javorkeanum (Vida) S06). 

Bu: Western Balkan Foothill Region, "Vratzata" above Vratza town, 43° 11 ' N, 23°30'E, 
on rocks of a southern slope, 700-800 m, 26 Jun 1994, Georgiev DJ-IO.94, DJ-Il .94 
(SOM). 

C. officina rum subsp. bivalens is distributed mostly in Europe and is closely related to 
C. officinarum Willd . subsp. officinarum, which is distributed from Western Europe , 
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Mediterranean region, North Africa, Western Asia to the H imalayas. The two subspecies 
occur in fi ssures of dry , mainly ca1careous rocks, or old walls. 

Vida (1963) published the results from his studies on ditferent representatives of the 
genus Asplenium (inc1uding the genus Ceterach). He discovered that most Hungarian 
populations of C. officinarum consist of diploid individuals, while in very few localities 
tetraploids were found. The diploids and tetraploids are similar morphologically, and the 
author c1aims that the diploid may be looked upon as the ancestor of the tetraploid. 
According to Vida (l.c.) the diploid cytotype deserves the rank of species and he calls it 
Asplenium javorkeanum. It differs from C. officina rum by its chromosome number and by 
some minor morphological features. lts di stribution includes Hungary, Romania, Bulgaria, 
Jugoslavia, Albania and Italy (Vida 1963). Later Greuter & Rechinger (1967) added 
localities from Greece, and Anatolia (Greuter 1980). It may also be found in other areas. 

Our counts agree with the diploid chromosome number, 2n = 72, mentioned by Meyer 
(1964), Susnik & Lovka (1970, 1973) and Pintér & Vida (1993). 

Acknowledgements 

I am grateful to Prof. R. L. L. Viane (Gent, Belgium) for valuable comments and advices on the 
manuscript. Financial support by the National Science Fund (contract B-410) is gratefully 
acknowledged. 

References 

AI-Bermani , A.-K. K. A., AI-Shammary, K. I. A., Gomall, R. J. & Bailey, J . P. 1993: Contribution 
to a cytological catalogue or the Briti sh and Iri sh flora, 3. - Watsonia 19: 169- 171. 

Beni, G . & Eschelmliller, A. 1983: Zur Vorkommen weniger bekannter Dryopteris-Sippen in 
bayeri schen Alpen- und Voralpenraum. - Ber. Bayer. Bot. Ges. 54: 77 - 102. 

Britton , D. M. 1953: Chromosome studies on rems. - Amer. J . Bot. 40: 575-583. 
1964: Chromosome numbers of rems in Ontario. - Can . J. Bot. 42: 1349-1 354. 
& Saper, J . H. 1966: The cytology and distribution of Dryopteris species in Ontario. - Can . 
J. Bot. 44: 63-78. 

Brbgger, A. 1960: Morphol og ica l and cytologica l studies on some Norwegian rems. - Blyttia 18: 
33-48. 

Brullo, S., De Leonardis. W. & Pavone, P. 1982: Chromosome numbers or some Sicilian fcm s. I. -
Webbia 35: 275-281. 

Cody, W. J. & Mulligan , G. A. 1982: Chromosome numbers or some Canadian lems & rem allies. 
- Naturali ste Canad. 109: 273-275. 

Daigobo, S. 1973: Chromosome numbers or the fem genus Po/ystichul17. - 1. Jap. Bot. 48: 337-
343. 
1974: Chromosome numbers of the fem genus Po/ystichul17 (2). - J . Jap . Bot. 49: 371-378. 

Dalgaard. V . 1988: Chromosome numbers in some vascular plants l'rom the Disko Bugt area (West 
Greenl and). - Willdenow ia 18: 243-252. 

Dbpp, W. 1939: Cytologische und geneti sche Untersuchungen innerhalb der Gattung Dryopteris . -
Pianta 29: 481-533. 
1955 : Experimental erzeugte Bastarde zwischen Dryopteris fi/ix-mas CL.) Schott und D. 

pa/eacea (Sw. ) Christ. - Pianta 46: 70-9 1. 
1958: Diploide Dryopteris austriaca in Deutschland. - Naturwi ssenschaften 45: 95. 



234 Kamari, Felber & Garbari: Mediterranean chromosome number reports - 7 

Emmott, J. I. 1964: A cytogenetic investi gation in a Phyllitis - Asplenium complex. - New Phyto!. 
63: 306-318 . 

Fabbri, F. 1963: Primo supplemento alle "Tavole cromosomiche delle Pteridophyta" di Alberto 
Chiarugi. - Caryologia 18: 675-73 I. 

Farmer, B. J. & Digby, L. 1907: Studies on apospory and apogamy in ferns. - Ann . of Bot. 21: 
161-200. 

Gibby, M . & Walker, S. 1977: Further cytogenetic studies and a reappraisa l of the diploid aneestry 
in the Dryopteris carthusiana eomplex. - Fern Gaz. 11(5): 315-324. 

Girard, P . J . & Lavis, J. D. 1968: The rediseovery of X Asplenophyllitis microdon, with a report on 
its eytogeneties. - Brit. Fern Gaz. lO: 1-18. 

Greuter, W. 1980: Med-Checklist notulae, I. - Willdenowia lO: 13-21. 
& Rechinger, K . H. 1967: Choris Kythereia, simul purgatorium no menclaturae norae graecae 
inchoatum. - Boissiera 13. 

Hegi, G. (ed.) 1984: Illustrierte Flora von Mitte l-europa. Ed. 3. Band l. Te il I (Pteridophyta). -
Berlin-Hamburg. 

Hovenkamp, P. H ., Viane, R. L. L. & Bremer, P. 1990: Dryopteris expansa (PresI) Fraser-Jenkins & 
Jermy (Iichtgroene stekelvaren) ook in Nederland. - Gorteria 16: 107-112. 

Kato, M., Nakato, N., Cheng, X. & Iwatsuki, K. 1992: Cytotaxonomic study of ferns of Yunnan , 
south western China. - Bot. Mag. (Tokyo) 105: 105-124. 

Kempf, C. 1967: Fougères d' Alsace. - [nf. Ann. Caryosyst. & Cytogénét. l: 15-16. 
Khullar, S. P. & Gupta, S. C. 1978: Cytotaxonomy of the genus Polyslichum in the Western 

Himalayas. - Plant Syst. Evo!. 129: 269-275. 
Lave, À. & Lave, D. 1961: Some chromosome numbers or Ice landi c fern s and fern-allies. - Amer. 

Fern J. 51: 127-128. 
& - 1973: Cytotaxonomy o f the boreal taxa of Phyllitis. - Acta Bot. Acad. Sci . Hung. 19: 
201-206. 
& - 1976: Reports [[n Lave, À. (ed.) , [OPB chromosome number reports LIIl]. - Taxon 
25(4): 483-500. 

Lovis, J . D. & Vida, G. 1969: The resynthes is and cytogenetic investi gati on of X Asplenophyllitis 
microdon and A. jacksonii. - Brit. Fern Gaz. lO: 53-67. 

Manton, I. 1950: Problems or cytology and evolution in the Pteridoph yta. - Cambridge. 
- , Lavi s, J. D. , Vida, G. & Gibby, M. 1986: Cytology o r the fern tl ora o f Madeira. - BuI!. Brit. 

Mus. Nat. Hist. (Bot. ) 15(2): 123- 16 1. 
Meyer, D. E. 1958a: Z ur Zytologie der Asplenien Mitteleuropas (XV[-XX ). - Ber. Deutsch . Bot. 

Ges. 71: 11 -20 . 
1958b: Die Chromosomenzahlen der Asplenien Mitteleuropas. - Willdenowia 2(1): 41 -52. 
1960: Hybrids in the gen us Asplenium found in northeastern anel centraI Europe. - Amer. 
Fern J. 50: 138-145. 
1964: Uber neue und se ltene Asplenien Europas. - Ber. Deutsch. Bot. Ges. 77: 3-13. 

Mitui , K. 1976: Chromosome stuelies on Japanese lerns (5). - BuI!. Nippon Dent. Univ. , Gen. Ed. 
5: 133- 140. 

Nardi , E. 1976: Dryopleris assimilis S. Walker in Itali a. - Webbia 30: 457-478. 
1979: Commentaria pteridologica. III . Notulae ehoro logicae atque cytol ogicae Italicae. -
Webbi a 33: 435 -447 . 

Piekos- Mirkowa, H. 1979: Paproc ie z grupy Dryopleris dilata/{{ w Po lsee. - Monogr. Bot. , LlX: 
1-75. 

Piekos, H. & Passakas, T. 1973: The ehromosome numbe r in Dryopteris assimilis S. Walker from 
the West Bieszczady Range (East Carpathian Mts). - Fragm. FIor. Geobot. 19(3): 305-308. 

Pintér, I. & Vida, G. 1993: All otetrapl o id origin or Celerach aureul11 (Asp leniaeeae: Pteridoph yta). 
- Fern Gaz. 14: 223-226. 



Flora Mediterranea 7 - 1997 235 

Queir6s, M . 1991: Estudos chromoss6micos em Pteridophyta de Portugal. II. - Collect. Bot. 
(Barcelona) 20: 23-33 . 
& Nogueira , I. 1989: Estudos cromoss6micos em Pteridophyta de Portugal. - Anales Jard. 
Bot. Madrid 46: 563-569. 
& Ormonde, J. 1987: Contribuiçao para o conhecimento citotaxon6mico da flora dos Açores. 
II. - Anales Jard. Bot. Madrid 44: 255-273 . 

- , - & Nogueira, I. 1988: Notas cariol6gicas e fitogeograficas de algumas Pteridophyta de 
Portugal. I. - Acta Bot. Malac . 13: 121-140. 

Reekmans, M. 1957: Contribution à l'étude de l 'apogamie chez Asplenium scolopendrium. -
Lejeunia 21: 21-28. 

Reeves, T. 1978: Reports [In Lave, À. (ed.), IOPB chromosome number reports LIX]. - Taxon 27: 
53-61. 

Rei sender, E. A. 1974: Chromosomes of the male fem from the Western United States. - Amer. 
Fem J . 64(3): 81-82. 

Schneller, J . J. 1975 : Untersuchungen an einheimischen Famen, insbesondere der Dryopteris fili.!.­
mas-Gruppe. 2. Cytologi sche Untersuchungen. - Ber. Schwei z. Bot. Ges. 85(1): 1-17 . 
1979: Biosystematic investigation on the lady fem (Athyrium filix-femina). - PI. Syst. Evol. 
132: 255-277. 

Sorsa, V. 1958: Chromosome studies on Finni sh Pteridophyta I. - Hereditas 44: 541-546. 
1961 : Chromosome studies on Finnish Pteridophyta II . - He reditas 47: 480-488. 
1962: Chromosomenzahlen finnischer Kormo phyten. I. - Ann. Acad. Sci. Fenn. Ser. A. 58: 
1-14. 
& Widén, c.-J. 1968: The Dryopleris spinulosa complex in Finland. A cytological and 
chromatographic study 01' some hybrids. - Hereditas 60: 273-293. 

Susnik, F. & Lovka, M. 1970: Citoloske in raz iskave rodu Celerach Gars. v Siovenijii. - Biol. 
Vest. 18: 19-25. 
& - 1973: Reports [In Liive, À. (ed.), 10PB chromosome number reports XLI]. - Taxon 
22: 462-463. 

Vazart, J. 1956: Etude cytologique de la réproducti on sex uée chez quelques ptéridophytes. - Rev. 
Cytol. Biol. Vég. 17: 263-402. 

Viane, R. L. L. 1985: Dryopteris expansa and D. x ambroseae (Pteridophyta) new l'or Belgium. -
Bull. Soc. Roy. Bot. Be lg. 118: 57-67. 

Vida, G. 1963: A new Asplenium (sectio Celerach ) species and the problem 01' the origin of Phyllilis 
hybrida (Milde) C. Christ. - Acta Bot. Acad. Sci. Hung. 9: 197-215 . 
1966: Cytology of POlyslichum in Hungary. - Bot. Koz lem. 53: 137-144. 
1970: The nature of po lyp lo idy in Asplenium rula-muraria L. and A. lepidum C. Pres I. -
Caryologia 23(4): 525-547. ( 

Wagner, W . H. , .Ir. & Chen, K. 1964: Rcports [In Lave, À. & Solbrig, O. T. (ed. ), 10PB 
chromosomc number reports I]. - Taxon 13(3): 99-1 IO. 

Walker, S. 1955: Cytogenetic studies in the Dryopleris spinulosa complex . I. - Watsonia 3: 193-
209. 

Widén , c.-J. & Sorsa, V. 1969: On the intraspec ific va riability 01' Dryopleris assimilis S. Walker 
and Dryopteris spinulosa Watt. A chromatographic and cyto logical study. - Hereditas 62: 1-
13. 

Windham , M. D. 1983: The fem s o fElden Mo untain, Arizona. - Amer. Fem.l. 73(3): 85-93. 

Address 01' the author: 
Danie ll a Ivanova, Institute 01' Botany, Bul gari an Academy of Sc iences, " Acad. G. 
Bonchev" Str. , BI. 23, BG-111 3 Sofia, Bulga ri a. 



236 Kamari, Felber & Garbari : Mediterranean chromosome number reports - 7 

Reports (840-842) by Tiziana Cusma Velari, Laura Feoli Chiapella & Laura 
Mangiavacchi 

840. Genista acanthoclada DC. subsp. acanthoclada - 2n = 48 + 0-2B (Fig. 1 a, b). 

Gr: Taygetos Oros, grave I of the road side from Kalamata to Sparte, IO km E. of 
Kalamata, 37°03'N, 22° 1 O'E, I ()() m, 24 luI 1985, L. Feoli Chiapella (TSB) s.n. 

Tu: Cesme (Izmir), garigue near the town, 38°20'N, 26° 19'E, 30 m, 1 Aug 1996, L. 
Feoli Chiapella (TSB) s.n. 

The chromosome number 2n = 48 + 0-2B, based on IO metaphase plates, was counted 
for populations both from Cesme and from Taygetos Oros. Qur counts differ from the only 
available reference. Contandriopoulos & Cardona (1984) report for "Genista 
acanthoclada ssp. acanthoclada de Grèce, Crète et région égéenne 2n = env. 36". 
Chromosome size ranges between 0.54 and 2.60 11m. 

G. acanthoclada DC., eastern Mediterranean species (Vierhapper 1919, Gibbs 1966), 
belongs to the G. acanthoclada aggr. (Greuter & al. 1989), that also includes G. sardoa 
Valsecchi [= G. acanthoclada subsp. sardoa (Bèg. et Landi ex Landi) Valsecchi], a 
Sardinian endemie (Valsecchi 1975, 1984), and G. balearica Porta et Rigo [= G. 
acanthoclada subsp. fasciculata (Knoche) Q. Bolòs et 1. Vigo], endemie to Balearic 
Islands - Mallorca (Knoche 1922, Colom 1957). 

The chromosome number 2n = 72 was counted in G. balearica for material from Es 
Mal Pas- Mallorca (Cardona & Contandriopoulos 1983). G. sardoa instead has 2n = 52 
(Villa 1988, on populations from Alghero, Sardinia). 

841. Genista aetnensis (Biv.) DC. - 2n = 52 (Fig. 2). 

It: Cesarò (ME, Sicily), 37°50'N, 14°43'E, 1200 m, Sep 1987, seeds obtaincd t'rom 
Botanical Garden, Palermo (s. n. , s. coll., s. exsicc.). 

The chromosome numbcr 2n = 52, based on 12 metaphase plates, confirms the existing 
references. J n fact Forissier (I 973a) and Villa (1988) report n = 26 and 2n = 52 for plants 
from the Etna (Sicily) and from Preda Rubbia (V illagrande Strisaili, Sardinia) 
respectively. Chromosome size ranges between 0.56 and 1.32 !-1m. 

Genista aetnensis is spread in natura I habitats in Sardinia and on the Etna Volcano in 
Sicily (Arrigoni & Vannelli J 967, Val secchi 1993); it has been introduced for 
reforestation on the Vesuvius - Campania (Pignatti 1982); it is doubtfully native in Corse 
(Greuter & al. 1989). 

Thc somatic chromosome number 2n = 52 is uncommon in Genista; in sect. 
Spartocarpus Spach it has been found only in G. aernensis, that dit'fcrs from the other 
species of thc section also morphologically . In fact Spach (1844) excluded this species 
from Genista, establishing the genus Dendrospartum Spach. More recently Val secchi 
(1993) maintained the species in Genista, but referred it to the new monospecific section 
Aureospartum Valsecchi. 
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Fig. I. A photomicrograph and a drawing sOlllat ic metaphase plate o f: a, Genisra acanlhoc/ada -
Cesme and b, G. acanrhoc/ada - Taygetos 6ros, 2n = 48 + 2B. Arrows indicate B-chroillosomcs. -
Scale bars = 5 J.lm. 
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Fig. 2. A photomicrograph and a drawing somatic metaphase plate of Genista acrnensis, 2n = 52. -

Scale bar = 5 11m. ' 

842. Laburnum alpinum (Miller) Berchtold & J. PresI - 2n = 48 + 2B (Fig. 3). 

" , 
d, I 

, 
• . \' . .. .. "'. , : ..• ,. ~ . 1,.,.-. 
'''-'J.. • . ':". ~ 'I ~ .... , 
- ~ 

Fig. 3. A photomicrograph and Cl drawing somatic metaphase plate or Luvl/mulII !I/pinum, 2n = 4X + 
2B. Arrows indicate B-chromosomes. - Scale bar = 5 11m. 

It: M. Ceppo (lM - Liguria), 43°55'N, 07°45 'E, seeds obtained from Botanical Garden, 
Genova (s.n ., s. coll. , s. exsicc.). 

Our counts, based on 20 metaphase plates, have shown the chromosome number 2n = 

48 + 2B. The following numbers have been reported for this species: n = 25 (Forissier 
I 973b) for plants from Pontarlier (Doubs - Ga), 2n = 48 (Urikova 1976) for populations 
from Podunajska nizina (Slovenska Republika), 2n = 48 with a satellited pair (Gilot 1965) 
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and 2n = 48-50 (Tschechow 193 1), both on cultivated materia!. Chromosome size ranges 
between 0.80 and 1.90 ~m; B-chromosomes size is about 0.32 ~m. 

The genus Laburnum Fabr. includes two species: L. alpinum, a S-European orophyte , 
and L. anagyroides Medicus, a central-southern European species (Frodin & Heywood 
1968, Pignatti 1982). The on1y karyological refe rence obtained on natural popu1ations for 
the latter species is n = 25 (Fort de J'Ecluse - Ga, Forissier 1973b). Culti vated populations 
instead have been studied by several authors; 2n = 48 with a satellited pair and 2n = 50 
with two satellited pairs were counted by Gilot (1965) and by Fernandes & Queiros ( 1978) 
respectively. Finally Strasburger (1905, 1907) and Ishikawa (1916, after Lave & Lave 
1961) found 2n = 48. 
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Rapports (843-854) de Régine Verlaque, Claude Reynaud & Annie Aboucaya 

843. Legousia speculum-veneris (L.) Chaix - 2n = 20 (Fig. I). 

Ga: Bouches-du-Rh6ne, Jouques à Bèdes, 43°39 ' N, 5°40'E, Iisière d ' un champ de 
céréales, C. 390 m, Mai 1994, Filosa (MARS 94-3, 94-12). 

Cette annue Ile nord-méditerranéenne représente l'une des très rares messicoles qui ne 
soit pas vraiment menacée en France. Sur cette population de Provence, nous confirrnons 
le nombre diploIde de 2n = 20 établi précédernment sur des plantes du Nord de la France 
(Loon & Jong 1978) , de Grèce (Contandriopoulos 1966), de Yougoslavie (Loon & Kieft 
1980) et de Bulgarie (Ance v 1975). Soulignons d'ailleurs que ce nombre chrornosomique 

caractérise l'ensemble du genre Legousia. 

844. Lathyrus hirsutus L. - 2n = 14 (Fig. 2). 

Ga: Hautes-Alpes, St-Marcellin près de Veynes, 44°32'N, 5°49'E, bord de champ, C. 650 
m, Juin 1994, Filosa (MARS 95-1). 

Cette espèce euryrnéditerranéenne se range dans la longue li ste des messicoles 
rnenacées en Provence. Ce premier comptage sur une population de France rnontre la 
grande stabilité caryologique de ce taxon diploIde, à 2n = 14 à travers toute son aire, 
conformément aux résultats antérieurs (par exemple ceux de Fernandes & Queiros (1978) 
au Portugal , Luque & Diaz Lifante (1991) en Espagne, Colombo & Trapani (1990) en 
SiciIe, Loon & Kieft (1980) en Grèce , Kozuharov & al. (1972) en Bulgarie et Magulaev 

(1980) au N .-Caucase). 
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Fi gs . I-IO. Métaphascs sO lllatiqucs dc I"ovairc (Fi gs. I & 5 à \/), Illéri stè mcs racinaires (Figs. 2, 3, 
IO) et mitose pollinique (Fig . 4) de: I , Legousia specu/um -veneris , 2n = 20; 2, La /hyrus hirsUlus , 
2n = 14; 3 , Ononis minu/issima , 2n = 30; 4, Ranuncu/us monspe/ia cus , n = 8; 5, Hypecoum 
procumbens, 2n = 16; 6, Hypecoum /Oru/osum, 2n = 16; 7, Ca/ium /ricornu/um , 2n = 44; 8, Linaria 
pe/isseriana , 2n = 24; 9 , Me/ampyrul11 arvense, 2n = 18; IO, Pip/a/herum mi/iaceum , 2n = 24. 

845. Ononis minutissima L. - 2/1 = 30 (Fig. 3). 

Ga: Alpes-de-Haute-Provence, Lure, vallée du Jabron, 44°09'N, SOSTE, coteau sec 
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caryotype (voir ci-dessus) semble assez distinct de ce lui de l'espèce voisine H. 
procumbens et très différent de celui de H. pendulum (Reynaud & al. 1992). 

848. Papaver argemone L. subsp. argemone - 2n = 40. 

Ga: Indre-et-Loire, Noizay, 47°25'N, 0°53 'E, bord de champ de céréales, c. 60 m, Juin 
1995, Filosa (MARS 95-2). 

Avec ce nouveau comptage d'individus provenant du Centre-Ouest de la France, nous 
confirmons le seuI nombre chromosomique hypohexaplolde de 2n = 40, déjà trouvé par 
nous sur plusieurs populations de Provence (Reynaud & al. 1992) de ce taxon messicole. 
La distribution du second cytotype euhexaplolde à 2n = 42 , en apparence plus fréquent 
d'après la bibliographie, feste à préciser; mais il semble plutot etre situé sur les marges 
Nord et Ouest de l'aire de cette sous-espèce européenne. 

849. Roemeria hybrida (L.) DC. subsp. hybrida - 2n = 22. 

Ga: Bouches-du-Rhone, Bèdes près de Jouques, 43°39'N, 5°40 'E, li sière de champ de 
céréales, c. 390 m, M ai 1994, Filosa (MARS 94-2). 

Nous retrouvons, sur ces individus des Bouches-du-Rhone, le nombre chromosomique 
hypotétraplolde déjà établi par nous sur plusieurs populati ons du Vaucluse (Reynaud & al. 
1992). Rappe lons que s i ce nombre paraìt dominant dans Ic Sud de l'Europe , cette sous­
espèce hybrida présente auss i d ' autres cytotypes: un hexaplolde à 2n = 36 en Provence 
(accidentel et jamais revu) , un eutétraploide à 2n = 24 en Turquie et peut-etre un diploide 
à 2n = 12 (plantes dc Jardin botaniquc d'origine inconnue) . Par contre, le subsp. 
dodecandra (Forsk.) Maire orientaI est caractérisé par la seule valence tétraploide (2 n = 

24) . Des études complémentaires sembJcnt donc nécessaires pour préc iser la distribution 
approximative des différentes races chromosomiques de cette espèce messicole à x = 6 et 
ses rel ations phylogénétiques avec le reste du geme (deux autres espèces orientales et 
diploides à 2n = 14, x = 7: Baytop 1983). 

850. Ranunculus monspeliacus L. - n = 8 (F ig . 4). 

Ga: Bouches-d u-Rh6ne, près de Jouques à Bèdes, 43 °39' N, 5°40 ' E, pe louses, c. 390 m, 
Mai 1994, Filosa (MARS 94-4, 94-5, 94-6). 

Ce taxon vivace , des pelouses et pentes herbeuses dc basse et moyenne a ltitude, s'é tend 
sur une aire assez restreinte et morcelée au Nord-Ouest de la Méditerranée: Catalogne, S­
F rance , Corse, Sardaigne, Sicile, Centre et Sud ltalie . Les travaux antérieurs ont révé lé 
l'existence cle deux cytotypes chez cette espèce très polymorphe. Nos premiers comptages 
pour cles populations franç aises confirment le nombre chromosomique dipJo"ide de 2n = 

16, trouvé en Catalogne vers 850 m (Diosclado & Pastor Diaz 1990) et dans le Centre de 
l' Italie à basse a ltitude (Province cle L ' Aquila: Marchi 197 1). Par contre, les tétraploldes 
ont été déce lés dans la nature seulement e n Italie (Province de Rome: Marchi & Visona 
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1982) en montagne vers 1350 m et dans plusieurs jardins botaniques. De nouvelles 
investigations paraissent indispensables pour préciser la distribution biogéographique de 
ces deux races et la validité des taxons infraspécifiques décrits (notamment les subsp. 
monspeliacus et saxatilis (Balbis) Nyman). 

851. Galium tricornutum Dandy - n = 22; 2n = 44 (Fig. 7) . 

Ga: Alpes-de-Haute-Provence, Hautes-Plaines près de Manosque, 43°30 'N, 5°47'E, 
lisière de champ, c. 500 m, Mai 1994, Filosa (MARS 94-8). 
Bouches-du-Rhone, Bèdes près de Jouques, 43°39'N, 5°40 'E, bard de champ de 
céréales, c. 390 m, Mai 1994, Filosa (MARS 94-1). 

Pour cette messicole annuelle largement répandue dans l'Hémisphère Nord tempéré, 
nous confirmons le nombre tétraploide de 2n = 44 déjà établi par plusieurs auteurs, dans 
différents pays d'Europe (Kliphuis 1974, Ehrendorfer 1982), aux Canaries (Loon 1974) et 
en Syrie (Kliphuis & Barkoudah 1977). Ce résultat diffère de ce1ui d' Anccv (1982), qui 

décrit un cytotype diploIde en Bulgarie. 

852. Linaria pelisseriana (L.) Miller - 2n = 24 (Fig. 8). 

Co: Corse du Sud, Go1fe de Roccapina, 41 °30 'N, 8°55 'E, c. 50 m, friche en bord de 
champ, 9 Mai 1995, Verlaque & Aboucaya (MARS 95-115). 

Cette annue Ile (Nord) méditerranéo-atlantique, à aire disjointe et morcelée, présente 
deux cytotypes distincts. Notre premier comptage pour cette espèce en France corrobore le 
nombre chromosomique tétraplolde de 2n = 24 mis en évidence précédemment aux 
Baléares (Dahlgren & al. 1971) et en Grèce (Strid & Franzén 1981). Compte tenu du 
manque de données caryologiques sur ce taxon , pour l' instant, seule la Sicile semble avoir 
conservé des popu1ations diploides à 2n = 12 (Larsen & Lagaard 1971). Soulignons, en 
outre, que la polyploldie s'avère très rare dans ce genre (à 95 % diploide) ; en 
Méditerranée et en Europe, seules 4 à 5 espèces de distribution essentiellement balkanique 
sont tétraploldes. 

853. Melampyrum arvense L. - 2n = 18 (Fig . 9). 

Ga: Alpes-de-Haute-Provence, Hautes-Plaines près de Manosq ue, 43 °50'N, 5°47'E, 
champs de céréales, c. 500 m, Mai] 994, Filosa (MARS 94-7, 94-9). 

Cette annuelle essentiellement (médio) européenne se range parmi 1es messicoles rares 
et menacées en France. Ce premier dénombrement d'une population française est en 
accord avec le nombre diploide de 2n = 18, déjà connu pour des stations plus nordiques 
(Tischler 1934: Schleswig-Holsteins; Greilhuber 1973: Autriche ; Arohonka 1982: S-O. 
Fin1ande). En fait, jusqu'à présent aucune variation chromosomique n'a pu étre décelée 
dans ce genre eurasiatique. 
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854. Piptatherum miliaceum (L.) Cosson - 2n = 24 (Fig. IO) . 

Ga: Bouches-du-Rh6ne, Carry-1e-Rouet, 43 °18'N, 5°09'E, bord de chemin, c. IO m, Juin 
1992, Verlaque (MARS 92-26). 
Gironde, près de Bordeaux, 44°50 'N, 0034'E, talus rocailleux, c. 60 m, Juillet 1992, 
Reynaud (MARS 92-6). 

Cette rudérale méditerranéo-touranienne, pourtant très répandue, a fait l'objet de peu 
d'études caryologiques. Notre comptage, le premier pour la flore française, corrobore le 
nombre tétraplolde de 2n = 24 étab li seulement en Espagne (Devesa & al. 1991, Luque & 
Diaz Lifante 1991) et en Libye (Faruqui & al. 1987). 
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Reports (855-872) by Mineo E. Aneev & Valentina Goranova 

855. Arabidopsis thaliana (L.) Heynh. - 2n = IO (Fig. 1 A, B). 

Bu: Pirin Mt, in fallow fields above Rozen monastery, 41 °32' N, 23°26' E, 600 m, Ancev 

& HardaLova, A8831 (SOM). 
The CentraI Stara planina Mts, waste ground , above the village of Enina, 700 m,42° 
43' N, 25°24' E, Hardalova & Ancev A88540 (SOM). 

The chromosome number 2n = IO is the first countbase on Bulgarian materia!. It agrees 
with numerous earl ie r reports from the large Euro-Asiatic distribution of A. thaliana (see 
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Fedorov 1969: 163, Jalas & Suominen 1994: 34 for references). The karyotype is 
symmetrical, consisting of chromosomes predominantly of m-type. It differs slightly from 
the C-banded karyotype described by Ambros & Schweizer (1976: 168, fig. I; p. 170). 

856. Bunias erucago L. - 2n = 14 (Fig. 1 C). 

Bu: Struma valley, Malak Kozuh Mt, on south facing slope in a plant community 

dominated by Paliurus spina-christi, Carpinus orientalis and Jasminum fruticans, 
41 °23' N, 23°20' E, ISO m, Ancev A8/97 (SOM). 

The chromosome number 2n = 14 agrees with the number reported from Italy 
(Polatschek 1983: 130) and former Czechoslovakia (Hejny & Slavik 1992: 46). 

The chromosome set of the studied material consists of 2n = 2x = 12sm + 2sm-st = 14. 

857. Cardaminopsis arenosa (L.) Hayek subsp. arenosa - 2n = 16 (Fig. I D) 

Bu: Osogovska Mt, open rocky slopes, 42°14' N, 22°37' E, 900 m, Ancev A9065 (SOM). 

The diploid chromosome number 2n = 2x = 16 from S.W. Bulgaria confirms an earlier 
report by v. Loon & v. Setten (1982: 589) from Pirin Mt of Bulgaria. 

The tetraploid number of 2n = 32 and occasionally the number of 2n = 39-40 were also 
reported (see Jalas & Suominen 1994: 179 for references). 

The chromosomes in the diploid cytotype are small , with a s imilar si ze and without 
distinct centromeres. 

858. Clypeolajonthlaspi L. - 2n = 32 (Fig. I F). 

Bu: Znepole region, Konjavska Mt, open limestone slopes, 42°22' N, 22°55' E, 650 m, 
An(cv A864 (SOM). 

The tetraploid chromosome number of 2n = 4x = 32, a first count for the Bulgarian 
flora, agrees with a record from France (see Jalas & Suominen 1996: 76 for references). 

The karyotype cons ists of small chromosomes, slightly differentiated in length , without 
vi s iblc pos ition of the centromeres. 

Tbe wide morphological variation of tbi s South-Europaean annual autogamous species 
was taxonomically organized by recognizing in rather numerous taxa of various 
infraspecific status (Breitstroffer 1936, 1946; Jalas & Suominen 1996: 76). 

In the process of summarizing karyological data, we prefer to adopt tbe narrow species 
concept and accept C. jonthlaspi L. and C. microcarpa Moris as distinct species. 

859. Clypeola microcarpa Moris. - 2n = 16 (Fig. 1 E). 

Bu: Pirin Mt, open limestone slopes above tbe village of Ilindentsi, 41 °39' N,23° 14' E, 
600 m, Ancev A 8850 (SOM). 
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Fig. l. Mitotic metaphase plate or: A, B, Arabidopsis thaliana , A883 1 & A88540, 2n = IO; C, a 
(karyotype) & b (karyogram), Bunias erucago, A8197, 2n = 14; D, Cardaminopsis arenosa, A9065, 
2n = 16; E, C/ypeo/a microcarpa , A8850, 2n = 16; F, C. jonth/aspi, A864, 2n = 32. - Scale bar = 
IO 11m. 
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The diploid chromosome number 2n = 2x = 16, the first record from Bulgaria, 
corresponds to the number réported from Spain (Lugue & Lifante 1991 : 308) and France 
(see Jalas & Suominen, 1996: 76 for references), under the name of C. jonthlaspr subsp. 
microcarpa (Moris) Arcangeli. The tetraploid number 2n = 32 was counted in material 
from Iran (Jalas & Suominen, Le.). 

The chromosomes of the studied karyotype were medium sized and short, differentiated 
in length, as two pairs (n° I , 2) exceeded in length the rest ones in the karyotype. 

860. Erophila verna (L.) ChevaL - 2n = 52 (Fig. 3C). 

Bu: Vitosa Mt, open grassy slopes, 42°32' N, 23°22' E, 900 m, An(ev A94/2 (SOM). 

This polyploid chromosome number is the first count base on Bulgarian materiaL E. 
verna , an autogamous annual species, shows a wide karyological variation, our count 
agrees with some of the numerous cytological reports for the species (see J alas & 
Suominen 1996: 109-110 for references). The plants from the studied populati on 
morphologically be long to E. verna s.str., 

The karyotype consists of small , well-differentiated in length chromosomes. Most of 
them are without any visible primary constriction. 

861. Hesperis dinarica G. Beck. - 2n = 24 (Fig. 2Ba,b). 

Bu: Vitosa mountain, the nature reserve "Bistrisko braniste", in open rocky glades, 42° 
34' N, 23°20' E, 1800 m, Anc~ev A87227 (SOM). 

The tetraploid chromosome number 2n = 4x = 24 rcported here for the first time from 
Bulgaria, confirms an em')jer count base on plants of unknown origin (sce Jalas & 
Suominen 1994: 99 for references). The karyotype is asymmetrical, with 2n = 4x = 12m + 
6sm + 2st + 2t(7) + 2SAT-sm-st = 24 chromosomes. 

862. Hesperis laciniata AlI. subsp. laciniata - 2n = 12 (Fig. 2Aa,b), 

Bu: Struma valley, Mt Malak Kozuh, on dry south fac ing slopes, in thickets of Paliurus 

sp ina-christi, Cotinus coggygria , Jasminun fruticans and Coronilla emerus. 41 °23' 
N, 23°20' E, 150 m, Anc'ev A81 84 (SOM). 

The diploid chromosome number 2n = 2x = 12 was reported earlier for H. laciniata AlI. 
(Ancev & Peneva-Nikolova 1984). Here we describe the karyotype of the studied plant 

population which is symmetrical with 2n = 2x = 8m + 4sm = 12 chromosomes. 

863. Hesperis sylvestris val'. velenovskyi Fritsch - 2n = 12, 14 (Fig.3-Aa,b, B). 

Bu: Balkan foothill region, Markova mogila, dry bushy places, limestone ground , 43° 
18'N, 24°05' E, 300 m, An{ev A90/ 12 (SOM). 
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Fig. 2. Karyotypes (a l and karyograms (bl o r: A, Hesperis laciniala subsp. laciniata , A8 184, 
2n =' 12; B, H. dinarica, A87227, 2n = 24. - Scale bar = IO !lm. 
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Two diploid chromosome numbers of 2n = 12 and 2n = 14 were found in seedlings of 
H. sylvestris var. ve/enovskyi from a locality in the Balkan foothill region, N.W. Bulgaria. 
These numbers agree with earlier reports (Dvorak & Dadakova 1974: 128, as H. sylvestris 

subsp. velenovskyi (Fritsch) Borza from N.E. Bulgaria; Jalas & Suominen 1994: 97, from 
C. Europe and Krymea). The chromosome number of 2n = 16 was reported from C. 
Europe, and 2n = 28 from Caucasia (Jalas & Suominen I.c.) . 

. In the mass seed sample of the material investigated, the chromosome number 2n = 12 
dominates. The karyotype consists of 2n = 2x = 8m + .4st = 12 chromosomes (Fig. 3Aa, b) . 

In four seedlings out of more than thirty seedlings studied the chromosome number of 
2n = 14 was found, with two pairs of chromosomes of m-type (no: I, 2), two pairs of st­
type (no: 3, 4) and three pairs without visible position of the centromeres (nO 5, 6, 7). We 
suppose that the cytotype of 2n = 14 is the result of chromosome translocations in 2n = 12. 
We exclude the possibility of "squash produced" fission of some of the long m-type 
chromosomes in the cytotype with 2n = 12, as the chromosomes in the karyotype with 
2n=14 seem well spiralized and differentiated. 

864. Hesperis tristis L. - 2n = 14 (Fig. 4A, B). 

Bu: Black Sea coast, Arkutino, on sandy places along thickets, near to the scashore, 
42°23'N, 27°39' E, Ancev A926 (SOM). 

West Stara planina Mts, near the village of Gradets, in limestone gIade s, 44°02' N, 
22°45' E, 900 m, Anc'ev A9420 (SOM). 

The diploid chromosome number of 2n = 2x = 14, found in plants from South Black 
Sea coast, A926 (Ancev 1981) and West Stara planina ML (A 9420), agrees with earlier 

reports (Dvorak & Dadakova 1974: 123 as Deilosoma tristi.\' (L.) Spach, both reports from 

Slovakia; Hejny & Slavik 1992: 52, from Czech Republic) . 
The karyotype of population A926 consists of 2n = 2x = 6m + 4sm-st + 4st = 14 

chromosomes (Fig. 4Aa, b). This karyotype is slightly different from the karyotype 
observed in plants from population A9420, with 2n = 2x = 8m + 2sm + 2sm-st + 2st = 14 
chromosomes (Fig. 4Ba, b) where one of the homologues of the longest chromosome pair 
(nO I) has a faint secondary constriction near thc end of its longer armo 

865. Hornungia petraea (L.) Reichb. - 2n = 12 (Fig. 5A). 

Bu: Struma valley, along railroad embankments near Zemen, 42°28' N, 22°45' E, 500 m, 
Anc'ev A92 J 2 (SOM). 

The diploid chromosome number of 2n = 2x = 12, a first report from Bulgaria, confirms 
earlier counts (Franzén & Gustavsson 1983: 103 from Greece, Luque & Lifante 1991 : 103 
for material from Spain; see also Fedorov 1969: 173 as Hutschinsia petraea (L.) R. Br. 
and Jalas & Suominen 1996: 138, for references). The haploid chromosome number of n = 

6 was also reported esee Goldblatt & Johnson 1994: 69 for a reference). The karyotype 
studied consists of rather small, similar in length chromosomes. A pair of SAT­
chromosomes with micro-satellites was observed in most of the studied karyotypes. 
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Fig. 4. Karyotypes (a) and karyograms (h) or Hesperis TrisTis, A926 (Aa, b ) & A9420 (Ba, b), 

2n = 14. - Scale bars = IO ~Il1. 

866. Iberis sempervirens L. - 2n = 22 (Fig. SC). 

Bu: Centrai Stara planina Mts, the locality Orlovo gnezdo, Ii01estone open rocky glades, 
42°43' N, 24°42' E, 1600 m, Ancev A86308 (SOM). 
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The diploid chromosome number of 2n = 2x = 22 (Ancev 1978: 532) agrees with 

earlier counts (Strid & Franzén 1981: 834, and Franzén & Gustavsson 1983: 104, both 
from Greece, Nikolov 1991: 70 in material from Pirin Mt, Bulgaria, see Jalas & Suominen 
1996: 168 for additional references). 

The karyotype of the material studied consists of metacentric and submetacentric 
chromosomes, two of them with distinct satellites. The position of the centromere is not 
always clear. 

867./beris saxatilis L. subsp. saxatilis - 2n = 33 (Fig. 5D). 

Bu: Slavjanka Mt, open rocky grassland on limestone near T sarev vriih, 41 °23 ' N, 

23°37'E, 2100 m, Ancev A9549 (SOM). 

The triploid chromosome number 2n = 3x = 33 of I. saxatilis is reported probably for 
the' first time. The diploid nllmber of 2n = 22 for the same taxon was earlier reported from 
France, Greece and Spain (see Jalas & Suominen 1996: 170 for references). The tetraploid 
number 2n = 44, as well as the diploid 2n = 22, were found in /. saxatilis subsp. cinerea 
(Poiret) Font Quer in plants from Spain (Jalas & Suominen, \.c .). 

The karyotype consists of comparatively small chromosomes most of them similar in 
length without any distinct position of centromeres. Three pairs of chromosomes of m­
type are longer than the rest. What is remarkable for thi s triploid population of /. saxatilis, 
is the pollen characteristics of the studied plants. The pollen grains are rather 
heteromorphous, varied from small to large, with E- pollen diameter from 20 f.lm to 37.5 f.l 
m , tricolpate and tetracolpate. 

The chromosomes of /. saxatilis were counted in root-tip mitoses of plants grown in a 
greenhouse. The tricolpate pollen type is the commonest in Brassicaceae (Rollins & 
Banerjee 1979: 34). The tetracolpate pollen type, which is unusual for the family (Rollins 
& Banerjee, \.c.), here seems to coexist with the triploid cytotype of /. saxatilis. Further 
biosystematic studies of /. saxatilis in the Bulgarian flora are in progress o 

868. [salis praecox Kit. ex Tratt. - 2n = 28 (Fig. SE). 

Bu: The Centrai Stara planina Mts, a long railroad embankments near Zverino, 43 °05' N, 

23°33' E, 350 m, Anc'ev A9278 (SOM). 

The tetraploid chromosome number 2n = 4x = 28 is the first report based on Bulgarian 
materia\. Murin (1974: 12) counted 2n = 14 in material from former Jugoslavia, 
Juhoslovensky kras, as "/. tinctoria subsp. praecox (Kit.) Dom." The chromosomes in ali 
studied chromosome sets were small and similar in lcngth . Two pairs of chromosomes 
with microsatellites were observed in most of the studied complements. There are different 
taxonomic treatments for /. praecox. Jalas & Suominen (1994: 43) accepted a broader 
spec ies concept including I. praecox under the synonymy of / . tinctoria L. , known to have 
diploid (2n = 14) and tetraploid (2n = 28) chromosome numbers. Here we follow the 
concept maintained by Assenov (1970) and Ball & Akeroyd (1993), where /. praecox and 
/. tinctoria are retained as distinct species. 
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Fig. 5. M itotic metaphase plates of: A, Hornungia pelraea, A92 12, 2n = 12; B, Lunaria rediviva , 
A8250, 211 = 30; C, Iberis sempervirel1s, A86308 , 211 = 22; D, I. saxalilis, A9549, 2n = 33; E, Isalis 
praecox, A9278, 211 = 28; F, Myagrum perfoliatum, A907, 2n = 14; G , Rorippa amphibia, A801 76, 
211 = 16; H, R. sy/veslris, A90 13,211 = 32. - Scale bars = IO J.1m. 
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869. Lunaria rediviva L. - 2n = 30 (Fig. 5B). 

Bu: Balkan foothill region, Markova mogila, dry bushy plaees, Iimestone ground, 
43°18'N, 24°05' E, 300 m, Ancev A8250 (SOM). 

The ehromosome number 2n = 30, reported here for the first time from Bulgaria, agrees 
with earlier eounts from Europe (Manton 1932: 520-521; see Jalas & Suominen 1996: 18 
for references). The tetrap10id number of 2n = 28 and " in one speeimen" of 2n = 60 were 
a1so reported (Ja1as & Suominen, l.c.). 

The karyotype of the material studied eonsists of small ehromosomes, most of whieh 
belong to m- and sm-type. A pair of SAT -ehromosomes with mierosatellites were 
observed in most of the seedlings. 

870. Myagrum perfoliatum L. - 2n = 14 (Fig. 5F). 

Bu: Danube pIane, along fields near Lukovit, 43°12' N, 24°09' E, 200 m, Ancev A907 

(SOM). 

The chromosome number 2n = 14 agrees with three previous eounts from France , Iran 
and Iraq (see Jalas & Suominen 1994: 40 for referenees). 

The karyotypes in the seedlings studied eonsisted of medium-sized, eomparatively 
similar in Iength , ehromosomes, mostly without a visible position of the eentromeres. 

871. Rorippa amphibia (L.) Besser - 2n = 16 (Fig. 5G). 

Bu: B1ack Sea eoast, along the marshy borders of Arkutino blato, 42°23' N, 27°39' E, 
Ancev A801 76 (SOM). 

The diploid ehromosome number of 2n = 2x = 16, reported for the first time from 
Bulgaria, agrees with earlier counts from Europe (see Fedorov 1969: 176, J alas & 
Suominen 1994: 133 for referenees). A tetraploid eytotype with 2n = 32 was also reported 
from different eountries of the eontinent (Fedorov, l.c. ; Jalas & Suominen, l.e.) . 

The karyotype is symmetrieal and eonsists of eomparatively similar in length 
ehromosomes of m- and sm- type. 

872. Rorippa sylvestris (L.) Besser - 2n = 32 (Fig. 5H). 

Bu: Danube piane, wet meadows near Popitsa, 43 °26' N, 23°51' E, 180 m, Ancev A90/ 3 

(SOM). 

The tetraploid ehromosome number of 2n = 4x = 32, reported here for the first time 
from Bulgaria, eorresponds to a count from Portugal. An hexaploid number of 2n = 48 
was reported from Britain (see Jalas & Suominen 1994: 135 for references under the name 
R. sylvestris subsp. sylvestris). 
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The chromosomes in the studied material are short, with two or three pairs of them 
being very short. Two chromosome pairs with small satellites were observed in most of the 
studied karyotypes. 
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Reports (873-877) by Mineo E. Aneev, Karol Marhold & Valentina Goranova 

873. Cardamine acris Griseb. - 2n = 16 (Fig. lA, B). 

Bu: Pirin Mts, the Demjanica river valley, in wet glades by streams and springs, 1800 m, 
41 °44'N, 23°27'E, Ancev & Marhold A95/ / / (SOM). 

The Centrai Stara planina Mts, Ziatisko-Tetevenska planina. On wet places along 
stream, above the v i Il age of Anton, 900 m, 42°44'N, 24°16 'E, Ancev A96/ / (SOM). 

Distributed in S.E. Europe in the mountains of the Balkan Peninsula, C. Italy and N. 
Anatolia to Caucasus in the east (Jalas & Suominen 1994, Strid .1986, as Cardamine 
raphanifolia subsp. acris (Griseb.) O. E. Schulz). The chromosome number 2n = 2x = 16 
is published here, as far as we know, for the first time. The karyotype is symmetrical, 
consisting of m- and sm-type chromosomes. A pair of SA T - chromosomes with very small 
satellites was found in ali studied complements. No significant differences in the 
chromosome morphology were observed between the two populations studied. 

The diploid chromosome number 2n = 16 of C. acris deserves additional attention. The 
treating of C. acris as a subspecies of C. raphanifolia Pourret seems now more 
prob\ematic than earlier, as for C. raphanifolia subsp. raphanifolia two polyploid 
numbers, 2n = 44, (unknown origin) and 2n = 46 (Br), (subspecific identity uncertain) (see 
Jalas & Suominen 1994: 156, for references) were reported. 

874. Cardamine amara L. subsp. amara - 2n = 16 (Fig. I C, D). 

Bu: The CentraI Stara planina Mts, Ziatisko-Tetevenska planina. Open wet places along 
stream, above the village of Anton, 900 m, 42°44' N, 24° 16'E, Ancev A96/0 (SOM). 

The Centrai Stara planina Mts, Kaloferska planina. In floods by stream on the bed of 
narrow mountain valley, in mixed forests dominated by Fagus sylvatica, 1230 m, 
42°42 'N, 24°54'E, Ancev A96/ /3 (SOM). 

Distributed in most of Europe (Jalas & Suominen 1994, Marhold 1995), extending 
south-east to the W. & C. Stara planina Mts in Bulgaria. The 'chromosome number 
2n = 2x = 16 confirms many earlier reports from diverse parts of the species distribution 
(Marhold 1994a: 27-31, Jalas & Suominen 1994: 154, for references, Marhoid & al. 1996: 
20 I) . The karyotype (Fig. 1 C , D) is published here for first time from Bulgarian material. 
The chromosomes are small, of m- and sm- type, and one pair (pair nOI) slightly exceeds 
in length than the other ones (Fig. I C, D). 
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875. Cardamine amara subsp. balcanica Marhold, Ancev & Kit Tan - 2n = 16. 

Bu: Rila Mt., Beli Iskar river, wet places by streams, in clearings of coniferous forests 
dominated by Picea abies, 1700 m, 42°14'N, 23°33'E, Antev A9520 (SOM). 

Distributed in the mountains of S.W. Bulgaria and N.E. Greece. 
The chromosome number of 2n = 2x = 16 is in accordance with data already published 

from the same mountain (Marhold & a\. 1996: 20 l) . 

876. Cardamine matthioli Moretti. - 2n = 16 (Fig. I, E). 

Bu: Vitosa Mt, N.W. of village of Zeleznica, in wet glades, 1200 m, 42°32'N, 23°n 'E, 

Anc'ev A941 l (SOM). 

Distributed in C. and S. Europe (Marhold 1994b, Jalas & Suominen 1994, map 2356 as 
"Cardamine pratensis subsp. matthioli" (Moretti) Nyman) . 

The chromosome number of 2n = 2x = 16 is the first count for Bulgarian materia\. It is 
in agreement with many earlier reports (Jalas & Suominen 1994: 163, for references, 
Marhold 1994a: 23-24, I 994b: 353). Aneuploid chromosome numbers 2n = 17, 18 , 19,20, 
21 were also reported (Marhold, I.c.; Jalas & Suominen, \.c .). 

The karyotype is symmetrical , of m- and sm- type. A pair of SAT - chromosomes with 
small satellites was observed in most of the karyotypes studied. 

877. Cardamine rivularis Schur. - 2n = 16 (Fig. I F) . 

Bu: Vitosa Mt, S. of the village.of Zeleznica, by streams, 1200 m, 42°32 ' N, 23°22 'E, 

Antev A916 (SOM). 

Rila Mt, in boggy glades, above Manastirska reka, 2190 m, 42°06'N, 23 °23'E, 
Anc'ev A95 l 47 (SOM). 

Distributed in S. Carpathians and the high mountains of S.W. Bulgaria (Marhold 
I 994b). The broad concept of this species accepted by Lbvkvist (1956) and Urbanska­
Worytkiewicz & Landolt (1974) as well as by Jalas & Suominen (1994) cannot be 
maintained. Populations hom the S. Carpathians and Bulgaria differ hom thosc from the 
Alps in having purplish anthers before dehi scence and hairs being appressed on therachi s 
of the basai leaves (Marhold 1995, 1996, Marhold & Rayner 1994) . This was also 
confirmed by the lectotypification of this name (Marhold & Rayner \.e.). 

The ehromosome number 2n = 2x = 16 agrees with previous counts from Bulgaria 
(Kuzmanov & Kozuharov 1969: 110-111) and from the classical loeality in the Muntii 

Fiigarasului in Romania (Marhold I 994b: 336). Triploid plants were also reported from 

Romania (Marhold I.c .), while the diploid and tetraploid counts reported for this species 
from Centrai Europe (see J alas & Suominen 1994: 164 for references) do not correspond 
to this taxon in its narrow sense. 
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The karyotype is symmetrieal. The ehromosomes are mostly ol' sm- type. They are well 
differentiated in length, as l'ollows: two pairs ol' ehromosomes (n° 1 and n° 2) are 
eomparatively long, l'our pairs (nO 3, 4, 5 and 6) are ol' medium size, one pair (nO 7) is 
somewhat shorter, and one pair ol' ehromosomes (n° 8) is short. A pair of SAT­
ehromosomes (nO 6) with very small sattelites was observed in most of the studied 
karyotypes. This karyotype is not signifieantly different from the karyotype published by 
Kuzmanov & Kozuharov (1969: 113, fig. 3), althought they reported a pair of aeroeentrie 

ehromosomes (Kuzmanov & Kozuharov, Le. p. 111), something we did not notiee. The 

differenee is probably eoming from the nomenclature for eentromerie position ol' 
ehromosomesaeeepted here (Levan & al. 1965), than from aetual differenees between the 
two karyotypes studied. 

Acknowledgements 

Financial supports by the National Foundation of Scientific Research, Sofia, Bulgaria (Grant B-
410) and Grant Agency VEDA (Grant N 2032), Bratislava, Slovakia are gratefully acknowledged. 

References 

Jalas, J. & Suoruinen, J. 1994: Atlas Florae Europaeae. - Helsinki 10: 146-177. 
Kuzmanov, B. & Kozuharov, S. 1969: Chromosome numbers of tlowering plants in Bulgaria. 2. -

Mitt. Bot. Inst. 29: 109-115. 
Levan, A., Fredga, K. & Sandberg, A. A. 1965: Nomenclature l'or centromeri c position on 

chromosomes. - Hercditas 52: 201-220. 
Uivkvist, B. 1956: The Cardamine pratensis complex. Outline of its cytogenetics and taxonomy. -

Symb. Bot. Upsal. 14(2): 1-131. 
Marhold , K. I 994a: Chromosome numbers of the genus Cardamine L. (Cruciferae) in the 

Carpathians and in Pannonia. - Phyton (Horn) 34(1): 19-34. 
1994b: Taxonomy of the genus Cardamine L. (Cruciferae) in the Carpathians and in 
Pannonia. I. Cardamine pralensis group. - Folia Geobot. Phytotax. 29(3): 335-374. 
1995: Taxonomy of the Genus Cardamine L. (Cruciferae) in the Carpathians and in Pannonia. 
II. Cardamine amara L. - Folia Geobot. Phytotax., Praha, 30: 63-80. 
1996: Multivariate morphometric study of the Cardamine pratensis group (Cruciferae) in thc 
Carpathian and Pannonian area. - PI. Syst. Evol. 200: 141 - 159. 
& Rayner, T . G. J. 1994: Typification of the names of two species of the Cardamine pralensis 
group (Brassicaceae). - Taxon 43: 77-83. 

, Ancev, M . & Tan, K. 1996: A new species of Cardamine amara (Brassicaceae) l'rom Bulgaria 

and Greece. - Ann. Bot. Fen. 33: 199-204. 
Strid, A. 1986: Mountain Flora of Greece. 1. - Cambridge, pp. 822. 
Urbanska-Worytkiewicz, K. & Landolt, E. 1974: Biosystematic investigation in Cardamine 

pratensis L. s.1. I. Diploid taxa in CentraI Europe and their fertility relationships. - Ber. 
Geobot. Inst. ETH Stiftung Rubel 42: 42-139. 

Address of the authors: 
M. Ancev, V. Goranova, Institute of Botany, Bulgarian Academy of Sciences, 

"Akad. Boncev" Str., bI. 23, 1113, Sofia, Bulgaria. 

K. Marhold, Institute of Botany, Slovak Academy 01' Sciences, Dubravska cesta 14, 
SK-842 23 , Bratislava, Slovak Republic. 



262 Kamari, Felber & Garbari: Mediterranean chromosome number reports - 7 

Reports (878-884) by Rossella Marcucci & Noemi Tornadore 

878. Dianthusjapigiéum Bianco et Brullo - 2n = 30 (Fig. 1 A, AI)' 

It: PIace "Ciolo", rocky sites near the sea (LE-Apulia), 39°50'N, 18°22'E, 25 Nov 1993, 
S. Marchiori (LEC). 

Endemic to Apulia. Dianthus japigicum was previously assigned to D. rupicola Biv. 
but then it was identified as a specific unit by Brullo (1988); see also Tornadore & al. 
(1995). 

This count is the first report for the species; it confirms the number given for the genus 
by other authors (see Petrova 1995). 

879. Opuntia compressa (Salisb.)Mcbride - 2n = 44 (Fig.1B, BI) ' 

It: Mt. Ceva, Euganean Hills (PD-Veneto), 45°19'N, 11°41'E, 22 Apr 1995, C. Tietto 
(cult . Hort. Bot. Padova) 

Opuntia compressa, native of North America, is 10cally naturalized on the siliceous 
rocks of the Euganean district (Béguinot 1910, Mazzetti 1987). Thc chromosome number 
2n = 44 confirms the count of Katagiri (in Darlington & Wylie 1955) in material from 
America. 

The chromosomes are small , c. I to 1.8 pm in size , and appear to be mostly metacentric 
(m). 

880. Wulfenia carinthiaca Jacq. - 2n = 18 (Fig. I C, CI)' 

It: Mt. Bondone (TN-Trentino Alto Adige), 45°44'N, 100 32'E, 20 Jun 1996, M. E. 
Cappelletti (cult . Hort.Bot.Padova) . 

This rare species grows on calcifuge soils of S. E. Alps. Our count is in accordance 
with the diploid chromosome number given by Favarger (in Moore 1982) for the Austrian 
territory. 

Most of the chromosomes of the complement appear to be metacentric. 

881. Anthemis hydruntina Groves - 2n = 18 (Fig.2A, A I)' 

It: Near Cannole, dry meadows (LE-Apulia), 40°1 l'N, 18° 19'E, 26 Nov 1993, S. 
Marchiori (LEC). 

The species is distributed in Apulia, Basilicata and Calabria (Pignatti 1982), preferably 
on calcareous dry meadows. The present count is in agreement with a previous report 
given by Capi neri & al. (1978) for Otranto (Apulia). Our karyotype consists of 2n = 2x = 

18: 6m+2sm+6m+2sm+2sm' (Fig. 2A I) but differs from the previous one for the presence 
of two pairs of acrocentric chromosomes. . 
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Fig. I . Mitoti c metaphase plates, photos and drawings, or: A-A .. Dianlhus japigicum, 2n = 30; B­
B .. Opuntia compressa, 2n = 44; C-C,. Wulfenia carinthiaca, 2n = 18. - Scale bar = 10ilm. 
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Fig . 2. Mitotic metaphase plates 01': A-Al, A/1/hemis hydrul7li/la, 2/1 = 18, phOIO anù iùiogram; B-Bl> 
Cirsium carniolicum, 2/1 = 34, photo and drawing. - Scale bar = IOflm. 

882. Cirsium carniolicum Scopo - 2n = 34 (Fig. 2B, BI)' 

It: Pian delle Fugazze, grassland at about 1100 m (VI-Veneto), 45°48 'N, Il ° 12'E, 15 
May 1996, M. Brentan (cult . Hort.Bot.Padova). 

Cirsium carnialicum is a rare endemie spec ies of the Eastern Alps. In Iiterature , two 
different basic numbers for thi s genus are given, i.e. x = lO and x = 17 (Darlington & 
Wylie 1955). The chromosome number 2n = 34, reported here for the first time from Italy, 
does not confirm the only former count (2n = 16) from Slovenia of Lovka & Susnik (in 
Moore 1982). 

883. Ornithogalum umbellatum L. - 2n = 27 (Fig. 3A). 

It: Tricase, under Quercus macrolepis Kotschy (LE-Apulia), 39°55'N, 18°2 I'E, 22 Nov 
1990, N. Tarnadare (P AD). 
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Fig. 3. Mito tic metaphase plates or: A-A I-A2, Ornithogalum umbellatum, 2n = 27, photo and 
idiograms; B- B" Allium commufalUm, 2n = 24 + I B, photo and idiogram. - Scale bar = IOJ.lm . 
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This plant is widely distributed both in the Mediterranean basin and in other countries 
of the European continent. Many ploidy levels are reported for O. umbellatum and namely 
from diploid to dodecaploid. 

Our chromosome count - 2n = 27 - agrees with those previously reported by some 
authors from Poland (Czapik 1967, 1968) and Netherlands (Gadella & Kliphuis 1963, 
Gadella 1972) but appears to be unknown for Italy. In some specimens ali the 
chromosomes of the smallest group but one have a metacentric centromere. The following 
karyotypes have been obtained: 

2n = 2x = 27: 3m + 3sm + 3st' + 9sm + 3m + 3sm + 3m (Fig. 3A 1). 

2n = 2x = 27: 3m + 3sm + 3st' + 9sm + 9m (Fig. 3A2). 

884. Allium commutatum Guss. - 2n = 24 + IB (Fig. 3B). 

It: Manna di Novaglie, along the coast (LE-Apulia), 39°53'N, 18°15'E, 17 May 1991, 
L. Ghirelli & N. Tornadore (P AD). 

Allium commutatum is not .a common species in the Mediterranean regions. The 
observed chromosome number - 2n = 24 - agrees with that reported by Bothmer (1982) 
and Guern & al. (1991) for the Aegean area and for France. The karyotype is symmetrical 
and contains four groups of metacentric chromosomes, two groups of submetacentric 
chromosomes, two groups of markei' chromosomes and final1y, one B-chromosome. 

2n = 3x = 24+ IB: 12m + 6sm + 3sm' + 3m'+ IB(m) (Fig. 3B 1). 
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Reports (885-898) by S. Brullo, A. Guglielmo, P. Pavone & M. C. Terrasi 

885. Darniella meLitensis (Botsch.) Brullo - 2n = 18 (Fig. l A). 

Me: Malta, Mtahleb Wied Migra Fecha, 35°52'N, 14°21 'E, on the calcareous sea c1iffs, 
14 Nov 1986, Brullo & Pavone (CA T) . 

This chasmophyte, endemie to the Maltese Islands, was described by Botschantzev 
(1964) as Salsola melitensis; according to Brullo (1984), it belongs for some ancestral 
characters to the genus Darniella, an old taxon of the Mediterranean Tertiary flora, well 
differentiated from Salsola. 

The somatic chromosome count, 2n = 18, of this very rare species is reported here far 
the first time. 

886. Ranunculus bullatus L. - 2n = 16 (Fig . I B). 

Me: Malta, Salina Bay, 35°57'N, 14°25 'E, ephemeral meadows on Iimestone , 22 Nov 
1985, Brullo (CA T) . 

The somatic number 2n = 16 agrees with that reported by various authors from Sicily 
(Ottoncllo 1985) , Sardinia (Scrugli & Mossa 1972) and Spain (Valdes-Bermejo 1980). 

887. Limonium virgatum (Willd.) Fourr. - 2n = 27 (Fig. I C). 

Me: Malta, Dragunara, 35°56 'N, 14°29 'E, rocky coast near the sea, 23 Sep 1985, Brullo 
(CAT). 

This species, widespread in the Mediterranean area, shows a triploid chromosome 
number (2n = 27) which agrees with the number given by Artelari (1992) from Greece, 
Erben (1978) l'rom Spain and France, Brullo & Pavone (1981) from Sici1y, Chicchiricò & 
Tammaro (1980) from Italy, Brullo & Erben (1989) from Tunisia. 
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888. Limonium zeraphae Brullo - 2n = 18 (Fig. l D). 

Me: Malta, Zonqok Point (Marsaskala), 35°52'N, 14°34'E, on the calcareous rocky 
coast, 26 Sep 1985, Brullo (CA T). 

This species, endemie of the Maltese lslands, where it is very frequent, belongs to the L. 
cancellatum (Bertol.) O. Kuntze group . . Its diploid chromosome number, 2n = 18, 
unknown up to now, is very common in most species of this group as L. cancellatum 
(Bertol.) O. Kuntze, L. vestitum (Salmon) Salmon, L. diomedeum Brullo (Brullo 1988), L. 
arcuatum Artel. (Artelari & Kamari 1986), L. apulum Brullo (Brullo & al. 1990). 

889. Anthemis urvilleana (DC.) Sommier & Caruana Gatto - 2n = 18 (Fig. 1 E). 

Me: Malta, Mtahleb, 35°52 'N, 14°21 'E, ephemeral sub-alophilous meadows on the rocks 
near the sea, 12 Apr 1984, Brullo & Ronsisvalle (CA T) . 

This chromosome count 2n = 18 is the first one reported for thi s Maltese endemie 
species and it is in accordance with the reports of the allied species, belonging to the A. 
secundiramea Biv. group, such as A. secundiramea s. str., A. intermedia Guss., A. 
lopadusana Lojac. (Capineri & al. 1976, Brullo & al. 1977, Bartolo & al. 1979). 

890. Taraxacum minimum (Brig. ex Guss.) N. Terracc. - 2n = 32 (Fig. 2A). 

Me: Malta, Sliema, 35°55 'N, 14°30 'E, ruderal urban areas, 29 Sep 1985, Brullo (CAT). 

This taxon , belonging to the group of T. megalorhizon (Forskal) Hand. -Mazz., shows a 
tetraploid chromosome number 2n = 32, which is the same as that given by Nordenstam 
(1972) from Egyptian material , while it differs from the diploid one (2n= 16) reported by 
Richards (1969) from Yugoslavia. As it is a very complex taxonomic group, probably this 
last count must be referred to a mistaken identification. 

891. Allium arvense Guss. - 2n = 16 (Fig. 2B). 

Me: Goza, 36°05 'N,14° I l 'E, dwarf shrubs vegetation on limestone , J un 1985, cultivated 
material, Brullo (CA T). 

Our count 2n = 16 is in accordance with other former contributions given by Barrolo & 
al. (1978) from Sicily and Tzanoudakis (1985) from Greece. Diploid populations with or 
without accessory chromosomes in Sicily and Italy have been recently recorded by 
Mareucci & Tornadore (1977). 

892. Allium chamaemoly L. subsp. chamaemoLy - 2n = 22 (Fig. 2C). 

Me: Malta, 35°54'N, 14°30'E, ephemeral meadows on limestone , Apr 1984, Brullo & 
Ronsisvalle (CA T). 
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The chromosome count of the Maltese population, 2n = 22, is in aeeordanee with the 
former records of this species on material eoming from Sardinia (Mossa & Scrugli 1970), 
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ltaly (Marchi & al. 1974, Garbari 1975), Spain (Pastor & Valdes 1988) and Greece 
(Tzanoudakis & Vosa 1988, Phitos & al. 1979). 

893. Allium commutatum Guss. - 2n = 16 (Fig. 2D). 

Me: Malta, Dragunara, 35°56' N, 14°29 'E , on the rocky coast, 24 Jun 1973, Brullo (CAT). 

The Maltese populations should be referred to the varo melitensis described as a 
provisional name by Sommier & Caruana Gatto (1915) . 

The examined material is diploid with 2n = 16, count previously mentioned for 
populations coming from other Mediterranean localities by Garbari & Cela Renzoni 
(1975), von Bothmer (1982), Johnson (1982), Guern & al. (1991). Triploid (2n = 24) and 
tetraploid (2n = 32) populations are known too (von Bothmer 1975, 1982, Karavokyrou & 
Tzanoudakis 1991, Guern & al. 1991). 

894. Allium sphaerocephalon L. - 2n = 16 (Fig. 2E). 

Me: Gozo, 36°05'N, 14°11 'E, perennial meadows, ]un 1985, cultivated specimen, Brullo 
(CAT). 

This count on Maltese material agrees with previous reports from other Mediterranean 
territories (Nilsson & Lassen 1971 , Barros Neves 1973, Scrugli & Bocchieri 1977, Pastor 
1982, Tzanoudakis 1985, Ozhatay 1990). See also Johnson & Ozhatay (1996) for other 
references . 

895. Allium subhirsutum L. - 2n = 14 (Fig. 3A). 

Me: M alta, St. Paul Bay, 35°58'N, 14°24'E, subnitrophilous shadow places, II Apr 
1987 , Brullo, Pavone & Ronsisvalle (CA T) . 

The Maltese population has the same chromosome number, 2n = 14, previously 
reported by several authors from many localities of the Mediterranean area (Bartolo & al. 
1981, Karavokirou & Tzanoudakis 1981). 

896. Allium trifoliatum Cyr. - 2n = 21 (Fig. 3B). 

Me: M alta, Barryia Va lley, 35°55 'N , 14°20 ' E, cultivated fie lds , II Apr 1987, Brullo, 
Pavone & Ronsisvalle (CAT). 

This species, quite re lated to A. subhirsutum L., differs from the latter in some peculiar 
features as well as in the ecology and chromosome number. In fact A. trifoliatum is a 
triploid species with 2n = 21 and this count agrees with the citations of numerous authors 
(Miceli & al. 1981, 1984, Bartolo & al. 1981, T zanoudakis 1986, Karavokyrou & 
Tzanoudakis 1991). 
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Fig. 3. Karyograrns of: A, Alliul11 subhirsuful11, 2/1 = 14; H, A. /rifa/ia/urrl, 2/1 = 21; C, Camelia 
arabica , 2/1 = 50; D, Iris sicula, 2/1 = 48. - Scale bars = IO ~rn. 

897. Caruelia arabica ParI. - 2n = 50 (Fig. 3C). 

Me: Comino, 36°01 'N, 14°20'E, rudera1 habitats, 15 Apr 1987, Brullo, Pavone & 
Ronsisvalle (CA T). 
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Our count, 2n = 50, is in accordance with those cited by Nakajima (1936), Sato (1942) 
and Gallego Martin (1984) . 

For this species other chromosome numbers as 2n = 36, 38, 46, 51 (Heitz 1926, 
Gallego Martin, l.e., Neves 1952, Pastor 1979) are known. 

898. lris sicula Tod. - 2n = 48 (Fig. 3D). 

Me: Gozo, Xlendi Valley, 36°02'N 14° 13 'E, roeky plaees, 14 Apr 1987, Brullo (CA T). 

This speeies, quite related to Iris germanica L., is endemie of Sieily and Maltese 
Islands. 

The ehromosome number 2n = 48 of Maltese plants, here reported for the first time, 
oecurs also in tetraploid populations of l. germanica (Simonet 1934, Koul & Gohil 1973, 
Mehra & Pandita 1978). 
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