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Mediterranean chromosome number reports — 7
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This bs the seventh nsaabment of & seies of jepos of chiomossiire pambers om
Medserranean area, pen-Alpine communities and the Adlanibs klands, in French or English
laigusige. I cinngaises comobutong on 119 e Ueglese. Wipmarekenda, Helivalin and
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Mangravacchi iMos, BH-BA2Y, Legewsin, Lotkprmen, Oauny, Papaver. Rprsseria, Biowsrminias,
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Chraithrepanm wwl Ao freom BEly, by B Macuecd & K. Temmsoee (Noee, B7R-RR4D
Darmefve. Frmwsowus, Lowowmn, Anifiessss, Toravoonm, A, Coreelio angd Teie [rnn
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Heports (779782 by Riceardo Maria Baldini I
T, Urginea sraritima (L) Baker — 2n = de =40+ | (Fig. 1),

It: [sland of Glanmutrs {Tuscany), between Vigna vecchia and the old lghthosse, in
seric garripue place, 42°15'N 11906°087E, 5 m, | Jun 1991, £ K. Abrahoo da Silva
& R. M. Baldini jcull. Hott, Bod. Firenze 84 $057),

This specics, widespread in the Mediterranean region, has been investigated by various
authoss such os Martinoli (1949, Bataglia (1957a; 1957, 1964a). Maugini (1953, 1956,
19640, Giménez Martin & Abidn Burgos (1957}, Larsen (19600, Live & Kjellgvist (1973,
Bocgen {1974y, Safwdo & Ruiz Rejon (19735}, Ferrarella & al, (1978), Ruiz Bejon (1978),
RBartisles & al. (19484) und Oberpricler & Vogr (1994) who nepomed many ploidy levels: 2u,
Ja, 4w, G In ftaly the presence of intrapopulational chromosomal mutations was reported
for the Trst time by GiafTrada 1930, who pointed oul the possibihty of findimg, m the
same eiraplond population ¢from Puglia, in Gioffrida's woek), apcuplokis with 20= dr=
41. Muavgini (1960} reports 2e o= 41 = 40 for maerial onginaied from the islaml of
Crianmatri. The karyotype formul sccording o Levan & al, (1964) is: 2n = 4 = 41; 325t +
dem-SAT + Sm, In tos case, we do moal conder the exmstence of an 0= B chromosone
tef. Bamaglio 19640, Tree B-chromosomes wene found only in Urglaea figer (Maoris)
Seeinh, 5.1 (Martnell 1945%, Battaglio 19040 ) and never in Urgines mecidoma (of, Battaglia
1964c},

THib. ijan'.l'unfn ot 1.} ?'il.:p!' -l {Fig. 1.

It:  Road 5P 104 berween 5, Costanting and Sapri (34, Campamad, dry stony place, 200
i, HOO0E TN, 15738 5S4V, 16 Jun 1995, 6, Aldebrandi, B M. Balding & ©, Nepd
(F1, CAM L

—  Rowd w0 Praia o More abier the crossroad te Maratea (PZ, Basihicato), edge of the
ranacl, 1500 my 15%48"237E, 4000427, 12 Jun 1995, Aldebrand ., Baldim 8. M,
& NMepi C (FL. BAST )

Hyparrieenin hirta s o paleorepical species (Claywon 19691 widespread in the
Mediterraneon aren and often vsed o5 fodder grass in exiracuropean countries (Bogdan
EOTT)

The chiromosame naniber 2r = 45 reported here is the first count obtained from lalian
risaterial and ngrees with previous counls made by De Wet (1954, Fernandes & Chaeiros
1865 and Chaeiros | VRS8R from South Alrica, Soathern France and Porugal respeclively,
Assurming as basae chromosome number s = 5 [eee Celarser (1956}, Talavera (1978)],
e karvobype formala sccording o Levan & al., (1964 s 20 = 9y = 45 40m + 5 sne-
SAT. Many other caryological datn ang avnilable for various Eurgpean of net countries. as
following: Portugal, 20 = 3L 45 + 0, 18 |sub . kivgg (L) Stapl vir, fenpeareaiats (Wellk,
& Longe) Rothm, & P Silva, (Fermancdes & Chieiros 159950], 2r = 44 [Celarier in
sctied, ex Clayvion (194 Spain: 7 = 15 (Talavera 1978), 2 = 30 [sub Myparihenia
pabescens (Vis ) Chiov,], 2n =30 sub Hyparchenia fins (L) Stapd (Llaurackh 983

X Pablicazion ne. [, Botancal Museum, Unieersity of Florence.
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Fie, 1w, Moo mecihaphase plase and b, Karyoiype of Leglaen maritiess (HLB.F, BA
ST =gy = 204 | — Scnke hars = [0 am.

France: 2n = 30 (Lorsen [954); Cyprus: 2n = 46 [Celarer in sched. ex Cloyion | 1964)];
lsrpel; 2n = 30 ({Celaner 1956}, o = 40 | Celoner in sched. ex Cluyton (196489]; Trog: n =
T (Croaled 195400 Pakistan: o= 200 -:Fanlql & al,, I'i'T'-.I]; Imhia; Fmo= M {Celarer 19565
Tumzne 2r = &1, #H + 1B, co. 48, &0 (Goold & Soderstrom 19705 k.EI'I':'iL' I o= 30
|I':r||'|'.-k-::- 1055 South Almem: o= |5 |["i:||4:'r|.'r 10434: the -:n:riHil:l of the sinuns ane ol
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defived in Garber's work, but only 9 years later in Krupke (19533, In = 30, 44 (Knupko
14533, 2n = 30, 45 (De Wet 1954), 8 = 20 {Gould 1956, Heshino & Davidse 1988), n = 30
{Spics & Plesdis 1988), 2r = 200 (Spoes & al. [994); Cosia Rica, 8 = 10 (Gould [956). All
these dota contirm the high bevel of varaston in chromosome number for o species also
charucterized by apompas (Brown & Emery 1957, Chopman 15992 )
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Fig. 1. Mitic methophase plates and karyorspes off a & o Myparchenia o (FRCAMOT ), 20 =
45, b & i, Hellevalic romana (BA-EI6B), 2n = B - Adensks and orrows indicate secondary
canstrictions and micmosatellites respactively. — Scale har = 10 pm.
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a0 Miretc msethaphase phaic ol Oodobnicsm favinaman (HoBUF., Ba 40627, 2n= 106
— scale bar = 10 am.

THL. Bellevalfo romann (1) Behb, —— 20 = 8 (Fig. 2)

It:  Olmo (FI, Tuscony), roadside, abour Z300 m, | 1720°3°F, 435137, 10 May
Faos, &, &, Seldirg, ool Hom, Bot, Firenze Ba 4 166).
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Owir indlicution is in agreement with numbers reported by Darlingon (19263, Delainay
(19223, De Mol (1926), Feinbrun (1938a), Jona (1966), Garbari (1968) and Baldini
{1992y, Selflevalia romana 15 a diploid species amd & central meditermanean élement
(Feinbrun 19409, In central Daly it s sympatne with Sellevalin welbiana Parl.. a
tetraploid species (Chiarag) 1949). As pointed out by Feinbrun (1940), these species are
aften confused, because of their simvilar morplaology, so that the chivanosone: anabysis 15
wseful method of distinguishing them. Car coant for Hellevalin romams s from a bocaliny
where Believalio welliana 15 also present [see Chianagi {1949% and Maggini {19721). The
karyotype formula according to Levan & al, (1964) i= Zn = 2p =8 2M + 2 sm-SAT + 4m.
The sevond pair (Fig. 2d) presents two secomdary constrictions amd the third pair has. a
microsarclline fsec Bataglia (19531 & Joowa (1 9606)).

T8I, Colchicur lusitanum Brot, — 2o = 106 (Fig, 3.

Ier e §FL Toscany), roadside, wet grassy ploce, abour 2500 m, 11500 MFE,
4A351'657H, |4 Sep 1991, 2. R. Abvahae da Silve & K. M. Baldind, (cult. Hore Bog,
Fironze B 4056,

Cur investigation confirms the number given by DAckate (1955, 1957 for many
ltwlian localities, inéheding Tuscany. The count m = 51 made by De Cosiro (1945} from
l-’-l:lrlul;.u| L% Pﬂll'lﬂhl_‘r‘ erromeons (13 Ao ]"-:l.'r'u':l.
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Reports (7TE3-E0Z) by Ang Fetrove & Raling Stovaniay
TR, Aegilops permicwdmia Bath — 2= 28 (Fig, 1),

Bu: Thracion Lowlinds, prossy places mear the village Mezek, district Svilengrml, 417
d3°M, 26°05°E, 1Rl m. Pervova 4057 (500

The lelriploid chromosome nomber 2n o= 43 = 28 confirms aur previoas  reports
(Koruharov & al, 19833, as well as these of Hmdokova (19875 and  Balbsbergor &
Letchimann {19901 The korvorype studied consists of 28 = 48 = fan 4+ 225m = 24
chromosomes, The dipleid chromosome number for the species wis also reported by
Dievesn & ol {190 froom Spaim.
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Figs, 13, Ruaryolypes ol Lo Aepilips pendvilabe, 8 = 28, o, AfagyCdirid geindcnl oy, Jp = 5, X A,

gewardit, 2mo= 1d; & Dacivlin glomerata subsp. glomeron, 2n = 28] 5. MHaodfies moesiaces,

Lip = J, Scobe bars = [0 pm,
THA. .!|ﬂnpg'.'.unffﬂ'nir'm'.u'mr l. —In=2H4 |H |_I'||:=_ |

Bo: Sofa regwn, damp grassy places along the smganon camads aroand the vilinge

Kazichene, 42°390°N, Z3°99°E. 5350 m. Perrowg 15294 [SOM).

Ihe netraplod  chmomosome pumber 2n o= 43 = M4 conlirms  oof preveons dila
iKofuharoy & Petrova (9910, but a B-chromoseme 5 registered for this species for the
first time 1n Hl'.lj__'.'.r'.:m miberid, :|IrI'-l'|||J_;I| H-chromasomes are common n the 'l-:._'|r:-.'|'||:,r.:~s,
ol Eha JLagiEtTies The zame chromosome momber with o B-chromessome s glsa r.-rmrrml |_'I:.'
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Soerokin (19T ). The keryotype consists of 24 = 4x = 14m + 2m - SAT + 8sm + sm - SAT
= 38 chromosomes.

785, Aloprenras gerardis Vill, — 2n = 14 (Fig, 3},

Bu: Pirin Mi, rocky grassy places between the rest howses “Bunderitsa™ and “"Vichren™,
A1"4EN, Z3VTTE, LB m, Perrova [ 19594 (S0M),

The diploid chromosome number 20 = 14 coincides with the resulis of previous authors
(Favorger 1965, Sirid & Fronzén 1981, 1t is reported here for the firse time on Bulparian
materind, The karyetype studied consists of 2r = 25 = 4m + 8sm + 2sm - SAT = 14
chrompsmmes,

The, Daciplls plomerata L. subsp, plomerate — 2o = 28 (Fig. 4.

Boae: Western Balkan mange, near the village Goend Lony, along the path o the g MME2us,
1060 m, damp grassy places, 43°28'MW, 22990'E, Keduharow & Perrova 3970 (SOM).

The tetrapload chromosome mumber corfimes the data eported by many aoihaors (see
Fedoray 1969 as well as of Koduhanoy & Petrova (1973), and Nikeloy {1991} on
Bulgarian material. The karvotvpe consists of Iy = 40 = 20m + Bzmo= 28 chromosomes,

TRY. Mhanthuy croeatn Griseb, 5. — 2n= W {Fig. 8},

Bu: Wesemn Rhodopes, rocky places along de river Chepinska (Elidere), 41751°N, 247
IR, 850 m, Peivova 24280 (50M ).

The ciplopd chromosome mamber 2n = 30 confirme previous reports of Peteova | 15995)
from ancghes part of the country, Caroline (1957), Andeeey (19815 and other aihors (sce
Fedoroy 1964,

THH. Dientfes mwesiacis Vis. & Paniid 8.1 — 2r = 30 (Fig. 51

Bu: River Strouma region, the hill “Pcheling”, mear the villages Levunovo  aned
Praipechene, disrict Blagoevpead, A1929°N, 23°19°F, IR0 m, Petrovg 27238 (500,

The diplod chromasome number 2 = 30 coincides with the data of Gentscheff {1937),
The species 15 a Balknn emdemne.

T8Y. Dianthus pelvifornis Heaffel — 2n = 30 (Fig. 6).

Bu: Faepale region, Chepun Mt near Dragoman, rocky grassy places, 42750, 22°
S9°E, 9200m, Petrava I3517 {S0OM).

The diglond chromosome sumber 20 = 30 coincides with the results of Rohweder
[ 1934} amcl Gienscleeft (19370 The specics 15 4 Balkan endemic,
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Fige. 6-10, Karvotypes ol &, fWaarkes pelviforrmiz, In =30 7, 0. eiefliae, 20 =300 & (2
cracrime; 2m o= 3k B I greadeangudis, 2e = 30 1 Elveear hivpidios, 2o = 42,

7o, J'.l'.i.u'am.l'lr.lxlp.l':rr'_ﬁ-.nrr'm.l. St &, L M= (R i|!_. 4]

Bu: Western Rhodopes, grassy places near the foresiry enterprise “Beghka™, 41°52°N,
IUTE, PARD i, Petrova 20 T8 {S0M),

The chromosome nimber 2o = 30 codfirms rey T reporls fruin H-ui.guri;.i |l}'
Rolyseder { 1934, Carolin (1957 ) and Petrova { 1975)
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T0L. fhandhius guadrangueine Yelen, — 2a = ¥ {Fig. %),
Bu: Shivvanka M, grsay places, 41°206°M, 23°36°E, 14200m, Ferrova 27534 (S0M),

The chiromosome number 2 = 30 confinms the resulf of Carolin (1957 from Bolgaria,
The species is o Balkon endemic,

TUL, Elymns hizpidns (Opred Meldens — 2n = 42 (Fig. 105,

Bu: Throcian Lowlands, grassy places near the village Slabun, Swilengrml disine,
41751, Z0"ZEE, 1500 m, Kofwharov & Petrovg #0592 {30M),

The hexpplond chromoseme oumiber 2n = Gx = 42 confirms our previous reports frem
other purts of the country (Fetrovs & Kofuharov 1953} as well a5 those of other authors
[see Fedorov 1964, The korvoiype consists of 2 = 65 = 28m + 14sm = 42 chromosomss,

T03. Festuca bosnioes Bummer & Sendiner subsp. périnenss (Acht,} Markgr,-Dannenb,
— 2= 14 (Fig. 11

Bu: Pirin Mt, coleareous grassy ploces near the top “Vichren”, 41°%46'M, X1°28°E, 2700
m, Kefuharer & Petrova KRS ELNG]Y Y

The chromasome number confirms the previous report of Kofohpmoy & Kuzmanoy
(19705 Froan another pant of Mt Pirn {sub F. pirteessish 10 i oan endemic subspecies
distributed only i Pirm ML The karyodype studhied conststs of 2 = 25 = &m +hsm + Zsmi -
SAT = | 4 chionusomes,

T, Minnartia cecspitesa (Ehrl Deg. — 2a =48 (Fig. 125,

Bu: Miaddle Rhodopes, rocky grassy places mear Bachkovo monastery, 510 m, 417536,
24°51°E, Petrova 22610 (50M).

Che etrapkoil chromosome nomber 28 = 4x = 48 confimms our preyicas resulis from
another part of the couwntry (Petrowva 19755 Unforfunately in the last reference a mistake
bras been mekes 2n = 28 i printes instead of the commect 20 = 48, The karyetype consists of
By o= Ay o= 2+ 28mn - ASAT = 4R chronsosammes,

TE, Plidewmi phileoddes (L) Bursten — 20 = |4 (Fig. 135

Bu: Weszern Balkan range. Virachanska Mi, near the rest house “Purshevinsa™, 43°08°N,
23THE, 1320 m, Perrovi 494 (S0M),

The dipkoid chromosome number 20 = 14 confirms our previous results from odher
parts af the country (Kaotuharoy & Pofrova 1991) as well as these of sther authors (see
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Pedorsw 1964, Uchrikeva 1974 and Duckent-Henriod 19913 The karyodype of the
muterial studied consisis of 20 =25 = Bm + 6sm = 14 chromosomies.,

— !
-’ \‘_ I -“}.‘*

-y 1 pm

13 I
"" ~ Tl LY

T34

Figs. 11-15. Karyotvpes of: 11, Festeca bovoracs subsp,. pinnemay, o= 14 1Y, Mimueriia
caerpriong. 2o e A8 13, Phivure pideoddey. 2moe 140 T4 P pralemvd. 20 = 825 15, Plumiage atrmlc.

dn=li
T, Phlenm prafense L. — Jv =420 (g, 14]

Bu: Western Rlwdopes, geissy places near “Beglika foeesory énserprise, 41°52'N, 24°
E, 1530 m. Parrove 2004 (50MY,

Mhis chromeseme number confirms our previous report (Koduharoy & Pemrova 1991 ) as
weell s these of other authors (see Fedorov 19691, The karvarvpe of the material stodied
consiss ol An = Gyo= 2dm 4 L85 - A5AT = 42 clromnsames,
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T97. Mlantage atrafa Hoppe 8. — 2r = 12 (Fig. 15L

Bu:  Pirin Mt near the jop *Vichren™, grassy places, 417468 N, 23R, TN oy, Perrovm
{20 (SO,

The diploid chiromosome number 20 = 12 confirms previous results (Fedorow 15659,
KoZuharov & Petrova 974 ond Balosberger Y8R, The karyotvpe of the matenal studied
consists of 2k = 25 = Sm + 43 = 12 choomosomes.

=0 S

'y TS

.24
“-"'i 1Y '{j
)"

n J\hf
<* M

n
\ 10 um
Yym, L. y.

Figs. 16-20. Kxryotypes ol 16, Marlzge fascesdola, 2o = 122 P P eoobra. 20 = 12 18, Ricum
rapoaticum, 2rs X2 19, Xapifaria fatfels, 2n =21 M, Nitéwme remdiner. In=734 — SJeube
hars = 100
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TR, Planfago lancealata L. — 2o =13 (Fig. 16).

Buw: Sofis regien, damp places along the imgation canals near the villape Kazichens,
425N, IAHCE, 550m, Petrovg J57E (SOM).

The diploid chromwseme number 2 = 12 confinms our previous reponts (KeFuharov &
Petrova 1974) ond alse these of other authors {see Fedorov 1969, Goldblatt & Johnson
1990, The karvotype of the materinl stodied consists of 2r = 2x = 8m + 2 sm - SAT + 2
= 12 chromuosomes.

709, Mlantepe arenaria Waldst, & Kit Syl Plostogo scabva Moench — 2r = 2 (Fig,
71

Bu: Thracian Lowlands, rear villape Mamdra, Haoskowvo district, 41749°N, 25730E,
TR0 m, Petrove 22152 I{_EUMJ.

The diploid chromosome nomber confirms previows counts (see Fedorow 19659 wnd
Kaokubarow & Petrova 1974), The karyotype of the materisl sudied consists of Zp = 2x =
4m = Bam = 12 chromosonees,

Hib, Rbverem rhapomticam .. — 20 = 22 (Fig. 18]
Bu:  Rala M, “Usdinsk cireus™, 4271 "N, 22°20°E, 2100 m, Amdreee 29022 (S0M).

The SpHeCEeS B YEry e an ﬂuigq.ri:, restncted e M Bile, The same -;]:i[ﬂl;lil]
chromosome number e = 22 was reponed by Stoeva (1985) who did oot menton de
karyotype Formuly and by Harmiman {1981 ). The tetrapbord chromasame nurmber 2 = 44
was also reporied by other authors (see Fedorow 19693, The karyolype studied consists of
Ioow Dim [0wn+ E22m0 = 22 Chomosonss:

B, Sagifiaria fatifolia Willil. — 2e = 220 (Fig. 19,

Bu: Sofia mginlL. i the i PH LT cammits around the \'i]IH.E,L' Borrctheme, 550 m; 429301,
JIEMCE, Povrpva 200G (SO0,

This a6 o wery rare alion species of the Bulgarian flors. The diplond chronwsome
auniser 2 = 22 porees with the reports of Live & Lowve (1980) and Beal & al. (1982) and
it 15 reporied here for the first fime on Bulgarian material, The karvotype is ssymmetrical
and vonsists of 20 = Iy = 2m & Zsm 4 1850 - 25AT = 22 chromaosomes,

B2 Nilene sendfneer i:|-III:'L'|_ e Fdl I:F:g. E-I:I]-.

Bu: Wesiern Balkan range, Viachanska M1, around the rest house Pusshevitsa, 1350 m,
JAO0E M, 23"0CE, Perrova S04 (S0M)
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This chromosome mumber 1= reported for the frst bme on Bolgarian materiol and
confumms the date of Loon van & Keft (19505 from former Y ugoslivia, The species has o
very restricted dismibution in the western part of Bulgaria, The karyotype congists of
25 = 2% = dm + Llam + 2sm - SAT = 24 chromosomes.
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Reports (S02-815) by Estella Mararovs

03, Bryomia eife L. — 20 =20 (Fig. | 1.

Ce: Armenia, Sevan, v. Daranak, 40720°N, 45%348°E, 2100 m, 30 Jul 1996, Maoarow
2320 (ERE),

This small genus i3 mainly distributed im0 the Meduerranean regoon including, the
Covcasus ad Middle Asia, Oor data confirm earfber reports given in literature (see
Fecharow 1964, Moore (974, Coldblan 1950, 1988, Goldbloit & Johnson 1950, This
clivanosnme number i the G reeond feom Transcoscasian matenial,

Hid, Malabaile dasyanutha (C. Koch) Grossh, — 20 = 22 {Fig. 2}

Ce: Arcach, Lactus, 39738, 46732°E, 1O iy, 5 Jun 1925, CGabriclian & Fojvash 2196
{ERE).

This specics hos o limated  distbution in Anatelin, Tran and Transcaucasia. The
chromosome number 2o = 22 confirms a previous count (Vasiljeva & al. 1981) for this
species from Machitcheyvan,
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BOS, Cemfanrea guliszashvilil Dumb, — 3n = 15 (Fig, 3.

Ce: Armenia, Selvan, v. Tsamakaberd, 40F32°'N, 4"56°E, 2100 m, 25 Aug 994,
Apabaljan 2097 (ERE).

This species 15 an endemic of the Armenian highlard, It is distriboted in 5.W. and 5.
Transcamcasia, The count i3 the Pirst record for the species,

Bo6, Astrapalies eaderias Sy, ex Ledel, — In = 16 ['I'~'i-|_.|;. 4).

Ce: Armenia, Goris region. v. Karachen, 39°33N, 46°24E, 1540 m. 2 Jun [995,
Gabriclion & Fajrmuzh 216 (ERE),

This species s disofuied in the Medinerranean area. The chromosome numilser 25 = 16
is the first recond for this species.

207, .-I.ﬂrugd.ﬂm g!_yr_fpﬁy"ﬂ.ﬁ' L. —3n= 15 {Flg. 5,

Ce: Arcach. Lachin region, v. Vargenachen, 39°45'N, 46°30'E, 1250 m. & Aug 1995,
Opanrzove 2263 (ERE).

The species is widely diswribwed in Europe, W, Sibena, Asa Minos and the Caocasus,
Our ecount, the first on Tramscoucnsian material, is i agreement with many previods
records From different areas (see Fedorov 1965, Moose 1973, Goldblan 1981, 1954, 1985,
Takhrajan 1990 for references ).

BOE, Presdazophorn alepecuroider (L.} Sweet — 1o = 36 (Fig. 6

Ce: Armenia, Ararat region, Khosrov reserve, 40955 'MW 44°50°E, 1050 m, 2 Sept | 9905,
frpanenovn 2287 (ERE]

This species 15 widely distributed. Our data confirm eerher reports given i hteratung
(see Fedorow 1068, Goldblait 1984, 1988, Goldblait & Jobnson P990. 1994 for
references) This is the first count o Cadeasian material,

B9, Sphaerophyia salsnle (Pall) DC. — 2n = 16 {Figs. T & B).

Cer Aroenia, Araras region, swamps, 39945'N, 44796'E, 850 m, 5 Aug 1993, Fapush
2273 (ERE}L

This species is widely spread in Asii [is southern border goes throogh M. Mongolia
and M. China and it castern border goes throsgh Dagestan and W Transcoucasio. This
species s abso repored from Armemia (Arard region) by Fapeush, The chromoseme
purmler (o= B} given by Beveal & Spellenberg (1976 15 confiomed by ur count,
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Figs. |-14. Mitstic retaphase plates ol L Hrpeata alba, In = Dk 3, Malvheila denentie, 1o = 22
A, Cemimurea gulisveshuilii, In = 18 4, Astropelos asterar, In = 16 5, Astragaluy glveyphilfos,
2o = &6, Pyentoraphon alopecrides, 2n = 56 7-8, Spshoervphyss satla, 2= 160 9, L
orlevitalin, 2r o= |4 L, Cieer ariedirmm, 2a = 167 11, Vicia ervifie, 2a = 14 13 ¥Wicle hwommicn
2o = 11 1Y Vicla senive, 2= 12 14, Larfens cioera, 2 = 14, — Scale bar = 1{am.,
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B10. Leny arfentaliv | Boiss ) Schimalh, — 2n= 14 (Fig, %),

Ce: Armema, Vaik Tegion, i the n-l."ighhuurhnml v, Vank, 39%4 1 "N, 450 °E, 1400 m, 6
Tun 15495, Gabrielian 2233 |ERE).

Thas species is widely diswibuted in 5.W. Asia [tis of particolar interest, because if iz 4
chose relative of the cultivated lemtil {L. caliraris Medicus) than other wild species are,
The chromsoeome number 20 = 14 05 in sccordance with earlier reports (ses Goldblar
T84, 1988, but this i the first count base on Coaucasian material of this species.

811, Cicer arichinnm L. — In = 16 {9g. 100,

Cer Armenia, Hawdun region, Fontan, 40°23°M, 44°42°E, 1800 m, 14 Aug 1991,
Mazgrova M27 {ERE:I.

This is & raditienal crop inothe Mediterranean and E. Asian eegions, Many investigators
indicored the chromosome nuniber 28 = 16 for this species, although the number 2o = 14
lso gxists in Herwire {see Fecdorov 1960, Goldblog 1981, 1984, 1945, 1988, Goldblatt &
lohpson 1900, Takbingan 1990 for ceferences). This i the lrest cosnl base on
Transcuucosinn materin] and confirms previous counts from elsewhene,

H12. Vicia ervibia (1) Willl. — 2r = 14 (Fig, 11}

Ce: Anmenid, Vaik segion, in the neighbaarhood v, Vaik, 30°30'N, 45°34°E, 14080 m, 6
Jun 1955, Gelwielion 2257 {ERE).

Aowidespremd species, distnbuted in the Mediterranean ares, The chromeasame number
20 o= 14 sepowicd here iy o agrecnwent with msany previous reconds from elsewhere (e
Fedoroy 1969, Moore 1973, 1977, Goldblatn 1961, 1985, 1988, Galdilan & Joluson 1994
ansd Takhtagon |99 for references), This ks the first count base on Caucasion material.

1Y Viels dyreanice Fisch, & C, &, Mey, — 2o = 12 (Fig, 125

Ces Armumnia, Brevan, Bomaneal Garden, 40°08'N, 44%32°E, (1300 m, 15 Jun 19096,
Weaparavn 2410 {ERE).

Tz species is distributed in Trondeawcasia, Tran, Afganician and Middle Asia. The
cliromesagme number 2n = 12 reported bere aprees wath dat published previously from
elsewhere (see Moore 1973, Goldblatt & Johnson 19544, Takhtajan 1990 for references),
Podlech & [neterle {1969 reported the chromosome pumber 2o = 14 on makerial from
Adganistan.

814, Vicia sativa L, 5.l — 20 = 13 (Fig. 13).

Ce: Armenim, YVaik region, in the peighbourhood v, Wik, 39741 N, 45°3E, THE m, &
lan 1995, Gabriglian & Fafuesh 2230 (ERE).
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—  Arcach, Lachin, 39°38°N, #6"32°E, 10080 mi, 5 Jun 1995, Gabrleling & Fajrash 2209
{ERE].

For this species the chromosome numbers Zn = 10, 12 and 14 have been reporicd by
sevend] authors (see Fedorow 1969, Moore 1973, 1977, Goldbionn 1981, 1984, 1985, 1988,
Goldelsn & Johnson P90, 1994, Takhnajan 1990 for references). Especially the
chroomasome numbers 28 = 11 & 14 have also been repomed for Caucasian populiations.
Chir coumts confinm prevous reports from clsewhere.

H15, Lathwras ofcera L. — 2n = 14 {Fig. 14},

Ce: Armenia, Vik negion, e neighbourdeood v, Yalk, 39°%4001°N, 45°34°E, 140 m, 6
Jun 1995, Gabrielien & Fajvush 2232 (ERE).

This species is widely disinibuted in the Mediaterranean ares. The chromosome number
I = 14 confiems earlics records. (wee Pedovay 1969, BMoore 1973, Goldblan 1981,
Gokiblan & Jolnsen 1990, 1991, Takhiajan 1990 for references); bat this is the lirst count
base on Coucasian material,
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Aiklress of the authar
Dr. E. Merarowa, Institwte of Botany of Ac. Scl. Armense, Avan - B3, 375063
Yerewan, Armenis

Reports (B16-8260 by Benito ¥Waldés, Haguel Parra, Bsabel Garcis £ Maria José
Morenao

B16, Sileme gallica L., — In = 24,

Ma: Between Chefchaouen wnd Tetouan, 33%H0N, 3°22'W, 25 Jun 1996, [iez, Bossini,
Ferral & Valdés T80 (SEY 141243,

Thiz report agrees with the diploid number 2o = 24 founid by several authors, and with
the Baplold & = 12 uslicated by Talavers & Boogoet (E976; 1101120 for planis oo
several bocalities of 5.E. Spain.

B17. Nileme imeperta Lo subsp, ingperte — 2 = 24,

Ma: Beracen Chefchaouen ard Tewouan, 353°20°N, 5°22"W, 23 Jun 1996, Diez, Rossied,
Terrnh & Valdés 7190 {SEY (41257).

The diploid chromosome number 2p = 24 parecs with the count made by Logue & Diaz
Lifante {1991; 349) based on Bpanish plants belonging 1o this subspecies, Talavers &
Bocoguer {1976 105) recorded m = 12 and Fernancles & Ledtdo {1971 159) and Ferntngles
Cosaz (1976 B2) 2o = 24 for plants frem the Therion Peninsula identified as Stlewe
inaperts L, which belong, maost probably, o this subspecies,

B8, Hirschieldia incana (L.} Lagréze-Fossat — 2 = [4.

Mai Between Chefclhaooen amd Tetoman, 35°200 N, S22 W 25 Jon 1906, ez, Kossind,
Terrah K Valdés 7293 (SEV 141253

e chromosome number 20 = |4 confirms the resls obbiaped by various authors,
Bacx (1933 B4) indicated r =T, 7 =3, 7 = 9 aml 2r = 15 s well as a variahle sunber of
satellitiee for this species (sub Erpcasteum ircasam (L) Koch),

1%, Rapistum rugosams (1.0 All, — 2n= 16,

Ma: 5 km from Ouezzane in the road o Mekness, 38544 N, 5532"W 26 Jun 1996, {Nez
Kaosvini, Terrah & Valdds 7420 (SEV 14] 247}

Thas count agrees with the numbers o = § and Zr = 16 reported previousiy. by several
authars. Baez (1933 860 recorded # = & + 1B and 2Ir = 16 + 2B from plancs of s
species, without indication of locality.
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B2 Ornithapus compresses L, — 2n= 14,

Ma: Berween Chefchanoen and Tetouan: Hem Hassan, 35%22°N, 55203°W, SO0, 25 Jun
190, ez, Roszim, Terrab & Valdds 74815 (SEV 1412504

This diploid numbser Zn = 14 agrees with previoos counts made by Fernandes & Santos
(1971: 18K, 1975; 182) and Fernandes & ol. (1977 158) from Portugsese plungs, and by
Pavoane & o, (19812 275) lor rlhml!s from Sicnly,

B21. Ecliim creticus L subsp. creticum — 26 = |6,

Ma: Cued-Laon: Tampgest, 35727°M, 5°7T'W, 25 lun 1996, Diez, Bossind, Terralb &
Valdés 7309 (SEV 1412473,

The chromosomse nummber found agrees with the number given by Logoe {1984: 28} for
Spanish plants belomging o this subspecies,

822, Cywoglossim creficnm Milker — 2 = 24

Mua: Rih Cogemn, 34715 N, 571 3™W, 26 Jun 19906, Dz, Kossing, Terrah & Valdes 7428
(SEY 141247

Many anthors have repopted (his chommosome nember for s species from varions
COUITies.

B2, Seachys ocymasiram (L Brig, — 2n =18,

Ma: Road o Mekness, 8 kmofrom Quercane, 34700°W, 5°33"W, 36 Jan 199, (e:,
ferszini, Terral & Valadds 7420 (5EY 141259,

This count agrees with the diplokd mumber 2e = |8 given by severnl awthors, arod with
the huglowd o = % indicated by Dhosdacks & al. (1995 1700 The count docs mot agree.,
bivwereer, with e diploid 20 = 16 found by Colombs & al. {1987 142§ an plants from
Sicily (Trapani),

B4, Mlantoge lagopus |, - 2n =12,

Ma: Borwcen Chetchaowen and Tetouan, 15 Em from Chefchaowen, 35715, 522", 25
Jun ¥, Den, Rossind, Terrab & Valdds 7392 (S5EY [4]1252).

Gongler & Silvestre (F980; 263) counted p =& and 2o = 12 in pliangs from Spaim and
the same diploid number was reporied by KoZubaroy & Pewova (1974 377} oo plamgs
from Bulgaria, by Strid & Franzen (P91 839 and Runemark {1967: 15) for plants from
Creece, arnd by Brullo & ol. (1983 2273 for Siabian plants. Fernamdes & Franca (1972
227 walicated 20 = 12 and 2r = 12 + 1 in Postuaguess plamts of var, cwlindrics,
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325, Planmage afrm L., — 2= |2

Ma: Cued Loow, 35727M, 550°W, 25 Jun 1996, Nez, Rossing, Terrab & Valdés 7352
(SEY 141236,

The diploed number found 2r = 12 agrees with preveous reconls by Fermandes & Franca
{E972: 405) for Porugeese plunts Csub P gl L), by Lugue & Diag Litanie (19497
A58 faor plants from 5.E. Spainand by Brullo & al (P985 228) for Sicilian plamts.

26, Seabivva atropurparea L, — 2n =16,

Ma: Berween Chefchaouen and Terowan: Ben Hassan, 335X N, 5%23°%, 15 Jun 1996,
I¥er, Rossind, Tereab & Valdds 73712 (SEY 141251).

This count on Moreecan plants agrees with the chromwsome numbers given by several
authors for plants from dilferent countries.
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Talavern, % & Booguet, G, 1996 Moas sobie el géoero Sifene L en BEspafia. 11 Mimenos

coomesimics e los especies espanolus (excepto st Scovmleldeas (Rohrb,) Chowsdhur y
S, vufgariy {Moench) Garcke b = Lagoscalio 6 [0]-] 16,

Aikdress of the authore

Prol. B, ¥aldés, B, Parra, I Garcis & M. ), Morese. Depanomento de Biologia
Yegeml v Bovdogin, Faculiad de Biologia, Awda, Reing Mecedes: s, Sevilla,
Spain,

Hapports (827-8M0) de Z, Ghrabl Gammar, 5. Puech, M. Zouaghi & M. Nabli

BT, Lapinss allars L. — Jre 30 (Fig. 1)

Tu: EI Abha, nord de ln Tumsie, prés de Bizerte, sol sablews, bioclimat méditerranden,
sub-hurmide nféreur & hivers dous (Le Floc'h 1995) 12 Moy 199, Herbier du
Labaratoire de Production Foarragéoe de PFENAT. Tunis,

I edisars edl b s lEmid sur e eaLr L miedierraneen aa ol e cullivie, oeloe on ne
trimivie pas o représentants sauviges de ceite espéee en Tanisic. Sclon Glidstomes (1974},
il existe chax Lo alfags bovir, graeces {Boiss. of Spruner) Gladst, gui comespond a la Forme
sadvage gulon rencomne dons les Balkans, et ln var, gfbes qui correspond 3 1o forme
cultiveée et a comme synonyme Lo reemis Fosskal, Durlingeon & Wylse (1955). publicnd
porr cette dernigre 2n= 50 chromosomes.

Les nombres chromesomcques. pubhiés pour £, albaz sont rés viriabbes; Zn = 30
i kszewska 19540 20 = 40 (Savehenko 1935 in Darlington & Wylic 19550 260 = 50 (Scan
1938 in Pazy & al, F977, Tuschopakowa 1935 in Gilot 1965, Malheiros 1942 in Darington
& Wylie F955, Gilor 15960, Giladsvones 1974, Paey & al. 19771 Le nombre ke phes népand
eel 2r= 50, Ce nombre corecspomd dwssr 4o ocelud gue nous avons dénombrd pour la
premgre foss ponr B Hore de Tunise pour cete ospice of plus précisément pour e
cullivar Mekni collecs & El Al (Fig. 11

H28, Lopiony engusifelioy Lo — 2n = 38, 42, (g 1 E, Fh

Tu: Borp Hiaiedh, Cap Bon, sol sablens, biochmal méliermanéen semi armde sopéncar i
hivers dows (Le Floc'h 19955, 20 May 1991, Herbier du Laboranwnne o Production
Fouwrragéne de FTNAT.

La population & £ amgetifodiuy collectée & Bor) H'faedh presente one grande
wiriation dans Pernementation des graumes ce qut, dans un premier emps, nous a comduil &
divizer les réeodies en cing los différenis (4, B C. Doen E) Les grames des los A et B se
destingoent netbement {Gamaur Gheobi & al, 19%a ) Nows avons limiid nes compages
chromosmmigues & oos dews los, Les individos do lie A ont montré une variation da
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nodnbie chromosomigue comprise cire 2n = 38 et 2o = 42 avec des chronwsomes fids
petits, Par contre coux do Lo E, avec 2n = 44, se sont névilés stables (Fig. 1T E, F),

L. angusrifolins présente 2y = 38, 40, 42 et 44, Le nombre 20 = 47 et e plus fréquent
e gst nouveny pour selie espéee, La vamapon du nombre chromosomigue expliges
1instabiliee Eﬁné!iﬂrﬂ: an sean ches :|'.lv|:l|:||||1||!il,m de L. dwerews et L. #ngu;rj;ﬁ'ﬂﬁu; el ;H‘n,ln-.lii
Elre mise on relafion avec sa vanation mrphologiquee, son adaptation & 1"ardie et o
a 1" pact humain,

Les comprages chromesomigues cités dans In linérature (Winge 1925 in Gilot 965,
Kowakami 1930, Motheiros 19492 in Darlingten & Wyl 1955, Gilot 1963, Gladstones
1974} rapportend fous 2n = 40 0w g = 20 poar cette espéce, Les complages de Pury & al,
(LT, réalists pour deus varsftés se diéveloppant en lsra¥] (décries comme la var.
copgientifodieey €1 I var. baselicws Zoh. ed Plitnann} citent wossi 2a = 4,

B9, Lupinuy coventinii Guss, — In = 32 (Fig, 1A, B, C),

Tu: Borj H'fdledh, Cap Bon, sol sableux, bioclimat méditerranéen semi aride supéncur b
hivers doux (Le Floch 1995), W Moy 19491, Herbier du Labomtore de Production
I"|1|.1rr||E|':r|.= de PIMA'T.

L, cosepnindl est une espéoe gui se développe & I'étod spontané en Afrigue du Nond
Csemlement g MBaros e en Pamsee), dans le Sud Ooest de Pespagne, e Saed du Postugal,
cn Sardiigne of en Corse {Gladstones 1974, Greoter & al. 1989, L. eosentinid o5t aussi la
sele espece des Lopms o type grivpes ropuesses s¢ dévelsppant dins e Bassin
pcchserranden of en Alrigue gui présente ce nombre. Les plagues méraphasigques de plhis
il 30 pacines die L. coserncingd Guss, analysées ne présentent aucune fluctuation du nombre
de chromosomes, ni infer ai intra-imdividoeele, Towtes sont i 2e = 21 chromosomes (Fig,
1A, B, O Ce résaliat domné pour b premigne foas pour s More e Tunisie conceonde avec
ceun e Malbeires (1942 0 Darlington & Welie 1935) pour VEgypie; de Gladstiones
CU9SE, 19740 et de Puoey & al, (1977 pour do maérel onginaire de MOuwest de la
Médilcrrante (Marec ot Espagne).

La comparzisca de nos pésulats avec ceux des espiéces (qui sonl appasentées & A,
cofeaiini, qui présentent e méns type de prines ef qui s développent en Afrigue du
Morid, o permis les constatidaoms suivanies.

Aucune autre cspéee b ogriines rugueuses du genre n'o présenié oo pombre de 2o = 32
chromwosemes, pas méme L dssificns Maire g a souvent € gsmmilé & L. cosemting
Grigss, £y passifiens Mmre, |.'n:h':||:|i|:|4.n¢ tu Tl I{'[:Jm'.'?;n‘l e Sank 19620 es1 la senbe u:-:[!l;":l.'l.'
@ graines mgueuses gui s développe en Algérie. Les complages publids powr cetle esplee
imiliguent 2o = 36 (Eicharm 949, Gladstones 1974, Plicmann & Puey 1984, Costairs & al.
[l ), i

I ;.rr'gf:rup'. Forsk, 251 auss consalend comme AV e e L. coseatired G, e de L.
sassiticwy Mame  (Gladsiones 1974), 1] e originaire d'Egvpie ¢ peésente 2o = 36
chromosomes (Costors & ol 1997 comme L. messificas Maire. Le nombre de
chromosomes 2 = 36 st en gccord avee bp nombre de base & = 12 suppéré par Gilot
(1965} powr e menre L.
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Zn=se ni :
in=59
Fig. |. Flaaes métaphasigoes de mériztemes de Lepimay &, B O L onverinnd

L. angwsnifoling, 2a = 40 (I, 2r= G {E) 2o = #{FL A By L ey, 2= 52.043), 2a = 54 (H)

L, candipeg, Jfreo= M0

R3O0, Luplnny lutens .. — 2r = 52, 54, 56 (Fig. 1G. H),

Tu: Tabarky, nond osest de |z Tumsee, sol ssblesy, bochmag medsteminésn lnemade
mfemeur i hivers douk {Le Floc™h 19955, H) .".|:|:. 1901, Herbwer d Laboratinre de

Procluction Foarmapére de FINAT, Tinis,
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L. dwrews s reconnalt facilement price & ses feurs jouncs ot odommies. Nos complages
mentrent une varishilité du nombre chromosemique au sein dwne méme popubation, Les
complages publes pour cetle espéce présentent aussi une grande variatien do nombre
chromosemigue: 2n = 46 (De Zecuw 1936 pour un maténel regu du Jardin Botankgue de
Bruxelles), 48, 50 et 32 (Olszewska 1954, Gilot 1965, Paey & al. 19770, Le nombre le
plus fréquent o5t 2r = 51 chromeosomes (Pazy & al. 1977, pour un masdrel osiginaire
d'lsradl, Troll & al, 1963, Gile 1965, Kazimicrski & Kozimserska 1965, Gladsiones
19745, On retrouve six nombres haplokdes différenis compris entre 16 et 26, e Jes
nombres de base publeés suivants £ = 5,6, 7, §, 2 et 13, Le pombre 2n = 52 se retrouve
sz chee L hipomicus  [(Clslstones 1974 e B orothmaleni Klink, (Giop 1965,
Kazimierski & Kuzimicrska [981) qui font partie du groupe de £ Jweews 1. Des
tétraploides o 2 = 104 sont obbenus amificiellement chez L. lerens L (Trooll & al. 1963) @1
chez L. rothemalert Kk, (Kazimierski & Kazimeerskn 1951 ),

Les mwlividus de L ;:l:lpulu[i.ml de Tabarka onn Fﬂﬁmﬂﬁ une imstabalitd du nombre de
chromosomes gui powrrait £ire en relation avec la varistion morphologigoe du @gument
des graines (Gommar Chrobr & o, 1%960), Lanalyse de descendonce des individus issws
de semis comme bes dosages d'ADN (Gammar Ghrabi & o, 1996b) deveasent fournir des
informat s complémentaines concernant cetbe hypotlsse,
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Repaorts (831-83%) by Daniella Ivanova
31 Athiyrinm filix-fesmina {L.) Roth — Zn = Tx = 80 (Fig. 14, A').

Bu: Western Balkan Range, above Gorm Lom, alomg romd 10 Mifzor peak, along river
Barzn Reka, 43°26°N, 12743 'E, beech forest, 3530 my 02 May 1995, Viedimiroy Dr-
J85 w805 (SOM).

—  Wilosha Mt, “Rumata™ huat, 42736°M, 23°15°E, among morames. 1725 m. 26 Scp
O, Jvgerepver d20-2 0904 o 227 G4 (S0 ).

Western Sredna Gora, between Vakarel end Bogdanovizi, 42°34°N, 23°43°E, gully
i beech fomest, ¢, WHbm, 18 Jul 1998, Moaneea DF- 205,95 (300,

—  Rila M. alopg river Beli Iskar, above Beli Iskar, 42°14°N, 23"AFE, in Pisusy
silvesiriy-Pioea abies forest, 300 m, 01 Jun 1995, haoove [0-2095, RI-I0.95, D
12,95, DI-15.95 {SOM),

—  Hiln M, between Rila Monnstery and “Kinlova Poljna™, 42°09°M, 23°24°E, mised
Forest, | 20801250 m, 08 Awg 1995, Feamowa OF-26895, D1-269.95 (S0M),

—  Momhern Pirin Mt near “Demjanitza™ hut, along river Demjanitza, 41744°N, 237
IT°E, i Pinus peace-foress, ¢, 190bm, 18 Jul 1994, Kachapnova DH-35, 54 {SOM ),

—  Bouthern Pirin M, foothill of Sveshinik peak, 41°32°M, 23°3°E, in forest, 1700-
FEO0 my, 12 Aug 1995, Perkowa D-291 85 (S0M).
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—  Slavpanka Mr. river-banks @& the entrance of fronter post, above village Paril, 41°
20'M, 2340'E, in fissures of calcareowns rocks, 750-B00 m. 12 Jun [995, Feanova
LG5 05, IN-66.925, DF-68.95 (50M).

Western Rhockopes, “Beglika”, 41°52°N, 2%06°E, spruce forest, 1600 m, 16 Sep
9, Dvermaave £ LRS00 (SOM).

—  Western Rhodopes, westward of Sarmites, 21%35°N, Z3°50°E, mixed) forest sbove the
village, FIO0- 13000m, 16 Sep 1904, Sormenca DD BESS, OF. 0504 (SO,

—  Middle Rhavdopes. “Tohairte™ in “Shabanitza™ Reserve, 41735°M, 24"28'E. sproce
Forest of the first lake, TTE my, 15 Aug 1991, Jegpove D4-J0.9) (SOM),

—  Middle Rhodapes, between Smaljan and Stoikite, 41°38°N, 24°30°E. apruce forest,
o 1500 my 15 Aug 1991, lvarova D88 (SOM).

—  Seramdza Mt near Skivarovo, $E°539°N, 2T°36'E. dark, danep gally, s Fegees
arientaiis torest, ¢ 20 m, 21 Jun P9Y95, Feancva DF-F 2295, D0- 123,05 (S0M).

Thas ferm apecies s one of the most sedely destritmaed n Eorope (Jalas & Suomingn
972, map 105), Is area of distribution extends throughowt Europe, Morth Africe, Asia,
Morth Americs and parts of South Amerca, A, filis-feming 15 common in Balgaria, whers
it miny b Tovined e abeneest sl roesundains, i :I;]m-p shiely pl:u:eﬁ, rarely m apen places abowve
thee timberline.

A1l plant matenal, collected from 13 popalations m the Bulgonan mountaims, proved to
be diplosd with 2p = 20, The appeocimate hapioid chrmnosons pumber o o= FE-30 was
coumed by Farmer & Dagby (1907, but the exact number g = 0 was first derermsined by
Banton (19511, The same wmber was found By many awthors mplants From different
parts of Bwrope ad elsewdicre (Briton 1955, Sorsa 19460, 1962, Fabbe 1963, Reeves
1978, Schneller 1979, Monwon & al. 1986, Cueirds & Ormonde 987, Cheirds & al.
|88, Schreller (1979 also reported 40 bivalents on maserial from Bulgaria §Midsdle
Balkan Range),

The dipload sporephivtic number, 2r = 1 was also countsd by Brogeer 1960, Lave &
Libwe 3960, 1976, Brullo & al, 1982, Ko & al, 15992, Thes, cur coents agree with these
ey oy mesulls,

832, Aelvyrinm disrentifefinm Opiz — In = 2x = B0 (g, 18, 1%,

Bu; WVitosha M, abowve “Aleka™ but, along path o0 Cherm Vech peank, 42°33°N, 23 7'E,
aneaEg mnraines, A% m, 26 Sl,:'p- I':'I';'ﬂ, Fovrecre D20 F O {ﬂ-ﬂlh{].

—  Vitosha Mt ulong paifi berween “Alkeko™ hut ond “Torteno Bronishie™ Reserve, 427
34'M, 251 TE, ameong bag eocks, 19500 gy, 29 Jul 1994, Moamova DF-55,94 (SO,

—  Rila M, near “Malpoviten™ bty 42°12°K, 23724°E, open plases among rocks and
sqonisss, 1980 m, 21 Jul 1904, Vadtevaka DF -7 048 (S0OM),

This species ooeurs in Morthemn and Central Evrope, in the mountains of Southern
Europe, in Morthern Turkey, Cinscasus, Kores, Bamchatka, Japan, the mountams of Seuth
sibern, mowestern and eastern Morth Amenca and Greenland, It is rare in Bulgasia and
ey i skamp serees and rocky places in the bigh nsowmtains (1700- 24060 m),
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El, 1. Phisdographs and dewing of macte melaphese plabe &, A Aty T feaing, 2 = 50
i, B, A, aisiennfofiom, 2r = Bk U, U, Drvaprerds egpanne, 2re = B2, — Scale bar = [0 pm.

Betwman |90 ] A0 the urlm'ir:u hewd been foumd o theee Tocalites on Biks ML amd in
ame kxcabiey on Piee M Beceatly i las been dizcovered by the author in s localities on
Vitissha M, oinoa pew locality on Pirin Mt and in two localities on Middle Balkan Range,
Specimens From Vitesha Mt and Bila Mt were studied cytalogically,
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In the three populations cited. counts vickled o mitots chromosome number of 2n = &0,
which confirms previous reporis by Mantan (19500 and Live & Live (1913, amd also
Mitui (1976, who counted n = 40" during meiosks,

833, Diryopiteris expanie (Presl) Frases-Tenking & Jemiy — 2oo= 25 = 82 (Fig. 1C, O

Bu: Western Balkan Ramge, slopes of Midaur peak, 43°25°N, 22%44°E, 1T00- 190 m, on
silicate, 29 Jun 1995, Vindimirow & Petkova DH-152 95 (S0,

—  Witosha Mu, above “Alcko™ hut, nlong path o Cherni Voch peak, 42°33°M, 23"1T'E,
among moraines, 2050 m, 26 Sep P99, fvamova 5207 840 o 200,940 (50N,

—  “Yitosha Mt near path from “Aleko™ hut to “Bistishke Branishie™ Reserve, 42734,
B 19E, sproce forest, [B00 m, 29 Jul 1994, Merova D8-58.94, D0-59094, 62 94
{500,

= Rila ML, beiwesn Rila Monasery amd "Kirilova Poljana”, 42°09'N, 25°24°E, mixed
forest, | 200-1250 m, OF Aug 1995, lvanova DV-2067 95 {S0OM),

= Halla M, above “Mussala™ b, 42°102°M, 253°35°E, among oocks, 240 m, 25 Tal
1993 Franova D0-1.93 (SOM).

—  Rila e, “Geramtchar™ hur, near te lake, 42908 'MW, 23°35'E, omong rocks, 2185 m, 13
Aug 1504, harowva DF-81.94, DI-88.04 (500,

Morthem Pirin Mo, pear “Demjanitza”™ hat, along river Demjanitza, 41%44°N, 117
2T'E, in Pinuy pence-Tforest, . 19000m, 18 Ful 1994, Kachaunave DN-T85, Q-
2494, £f-25.56 (SCIND,

£ expansy has a circumboresl distribution across NMerthern Europe 1 the South
European mesmtains (falas & Suommen 1972, map 132}, Northeastern Turkey, Caucasus,
Siberia, Kamchatka, Morth Manchunia, Monh Korea, Japan, Toiwan, Norh Amerca,
Gireenland. In Bulgaria this specics ocours on meuntains above 1200 m, 0 forests or in
fissures of rocks and in screes,

All specimens investigated showed a mitotic chromosome number of 2n = B2, This
game number was previously counted by Diipp (1958), Pickes & Passakis (1973], Pickos-
Miarkown (1974, Benl & Eschelmibller (19835,

Simalarly, 41 Bivalents (n = 41" have been found in meiosis on material from differen
Eurgpean countries (Monton 1950, Walker 1955, Sorsa [958, Soren & Widdén  [96E,
Widén & Somsa 196%, Vida 1963, Nad 1976, Gibhy & Walker 1977, Vione 1985,
Howenkamp & al. 19900, amd from Canads (Cody & Mulligan 1982

834, Dryapteriz filix-mas (L) Schotl— 2 = 45 = 64 (Fig. 2A, A"

Bu: Rila Mt, above Mala Traskya, along mver Lewi Iskar, 42°15°N, 23°31°E, sprace
forest, | 200 m, om silicate, 28 Moy 19294, Petbova CF- 19 (500,

—  Rila Mt, abong river Beli Iskar, above Beli lskar, 42°14°M, 23°33°E, in Pinwg
gelvestriz-Pieen alies forese, 13000m, 01 Fun 19495, oo DE-T7.05 (S0,
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Fag, 2. Photsgraphs and drawing of misgic mephase plans A, A, Dvouerss fic-mai. 2 = 1k
B, B, Polvrdicham fomchins, Zno= B2 00, P, setifirany, 2n = B2, — Scobke bars = [0 am,

This b5 o wery comemon ferm i Bolgana - almost everywhere in damp shady places in
Foarests amd among bashes, It area of distribaton extends from Burepe, Morth and South
Aomeeraca, and Morth Africa 1o Asia,

Owir counms from vwo pogulations confirm carlier repons of 2o = 164 by Schmelie
{1975) and Al-Bermani & al 01993y Many awthors found o = 82 bivalents in meiosas
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(Déipp 19349, 1955, Manton 1930, Sorsa 1958, 1962, Vida 1963, Wagner & Chen 1964,
Brinon & Soper 1906, Reisemder 1974, Schneller 1975, Windham [483),

A5, Podystiehume lonchirts (L) Roth — 2 = 25 = 82 (Fig. 28, B,

Bu: Wesem Balkan Range, slopes of Midzor peak, 43725 N, 22°43°E, 1700- 1900 m, on
shlicage, 29 Tun 1995, Viediseirow & Perkowa 14 10095 (S0M),

—  Witnsha Mu near path from “Adeka” Tt to “Bistrishko Branishie™ Beserve, 427347M,
23°1VE, spruce forest, 1RO m, 29 Jul 1994, Namowa D060 00 (S0

—  Rila M, “Crantchar®™ hut, pear the lske, 32708°N, 23°35°E, among rocks, 2185 m. 13
Aug 1908 Porpu LD0-86, 090 (SOM 5,

—  Northern Pirin M1, along path from “Banderitza™ hat to “Kazanite™, 41°46'N, 23°
25'E, rock Rssures, 2300 m, 16 Aing 1994, Deamenna D0 T S {50,

—  Morthern Pinn Mt near “Demjaniten”™ but, slong rver Demjonitzo, 41744°N, 23°
ATE, vy Pemat pevce-lorest, o, R m, U8 Tul 1994, Kachauwnouvg D400 (S0 5,

P lonchitis is distributed in BEurope, Asis, North Americs, Greenland, 1t is widespread
m H-1|.|5=1r.i:‘|. and oecuss m Oe, n.u:lt:,r mmdd oflien montione hobatuts, i (issures of moeks,

The somatic mumber Ir = 82 was observed in all five pogulations from Balgana,
ngrees with observations of Live & Live (1976), as well as with meiotic counts of & = 41
Bivabents, reported vy Manton (19309, Vida (1963, 19661, Brion (1964, Wagmer & Chen
{ 19y, Khuallar & Gupta (1978, Cesly & Mulligan {19825, Dadgaard (19855,

B36. Polystichum setifersrn (Forssk. ) Woynar — 2o = 25 = 52 (Fig. 30, ')

Bau: Western Balkon Foothill Region, along path from Belegradchak o “Planiniza™ b,
JARRTN 2E, wmineik ddecicduous forest, TIHE o, 03 Jual 1995, Deomowa (0§90 55
(50N

—  Belasitea M1, between Perrich and Belasiten, 41°%22°K, 23° WVE, Plaaaus Torest, ¢,
GO m, 29 Aug 1994, Fvanmva DV-1 5594 (508 L

—  Belnsicen M, southwesrward from Eolasove (Petrich deste ), 41%22°M, Z3%06°E, in
Castine sanva-Fforest, SH m, on serpentiniee, 01 Sep 1904, feanoen D003 94
(S0

—  Strandza M Rachul Dal™ mear Griomstkovo, 425027, 27°38°E, shady damgp gully,
miiseed decidisous Tovest, S0-000 m, 200 Jon 1995, Fepeor TR J0 95 faf-f 17 45
(R0 L

—  Strandeza Mi aleng grave ] soacd from “Kachul Dal™ e Kesti, along river Yeleka, 42°
0§°"™, 2T3WE, in Fagis orfenmfis-forest, 30-1000 my, 22 Jun 1995, feanena -
[ 27,95 (506

This fen & distribubed in Westen amd Centrzl Evropee, throughious the Sedinerranein
regigey, in Morth Africa ard Asia - Cascasus, Morth Anatcdia and perhaps Iragg In Bulgaria
il Can be foumd in shehy, moderately domp, stony places in forests;

O mlesbie coants from five popalations confirm previows reports of the diploid
number of 2 = 57 made by Brolbo & al, {1982),
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Cvher populations of P setiferem from different countries have also proved 1o be
diploid showing & = 41 bivalenss during meaosis (Manton 1950, Fabbei 1963, YVida 1963,

1966, Domgobo 1973, 1974, Khollor & Gupta 1978, Manton & al. 1986, Queirds &
Mogueirn | 989, Queras 1997,
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Fig. . Fhogographs and sleaving of mietic mclaghase plaic A Ay Flodiinis soerlopemdrimnn subsp,
sevdopendeiam, 2e o= T2 B I, Agilendum fiavam, 2 = T2 0, £ Ceterncl officineram subsp,
Fivalane, 2 =71, — Scale bar= 111 pm
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RB37. Phypllitis seolopendrium (L.) Mevwm. subsp. sealopendrivm — In = 2x = 71 (Fig.
1a. A7
(syn.: =Asplerinm soolaperidrim L)

Bu: Sirandza M1, “Kachul Dol near Gramatikovo, 42°02°'N, I7°38°E, dhady damg gully,
tixed deciduoas forest, S0- 100 m, 20 Jan 1995, fvarova D801 05 (SOM ).

—  Brandzn M, abong gravel read from “Kachol Ded™ o Kootz along river Velcks, 427
O1'M, I7T°MWE. in Fagus oriertalis forest, 50-100 m, 32 Jun 1995, Tesova M-
13205 (SOM),

P, seeloperdriion subsp. seolopendeiam s comanon in BEurope, Norh Afeca and
Southwestern Asia - Caocases, Anatolia in Turkey, Elbore, Irag, Israst. In Bulgarea o
cccurs in damp shady places, more often in forests,

In the two specimens stuched, the somatic diploid chromosome number 2 = 72 was
fowmd, This ofservaton is in accosdance witli the dats reporied from other Buropean
countrics (Reekmans 1957, Meyer 19580, 1958b, 1960, Enmmott 1964, Lave & Liwe
1973%).

Befaiteen (193500 andecates than durimg mieosis the chromosonees form 36 bvalenis and
s result has been confimsed by many authoss (Vazart 1956, Beckmans (957, Kempl
1967, Girned & Lovis 1968, Lovis & Vide 1969, Vida 1970, Manton & al, 1986, Cueirds
& Ormomede 1987, Ouesinds & Mogoeira 19049,

B3R, Aspleniwm fissum Kit, ox Willd, — Zn = Zx = T2 (Fig, 28, B'),

Bu: Morthern Pirn M, along path from “Bandenea™ bt o “Kazanite”, 41 %4678, 23°
I5E, rock rasures, 2HH m, 16 ""‘“E 19k, P 8- 00 G [Eﬂh‘!l-

This fern is a Furopean endemic, [t occurs in the moantning of Southern, Cendeal and
Soastheastern ﬁ1|r|:|p-|:- In Huiga.ria it was found on Yaitosha b, $|.z|'.r_i.|.u1ku W el Poan ML
where it grows in fissures of calcareous rocks,

We examined one populution from Pirin Mt and found 20 = 72, which corresponds with
earler reports |'.|:,.' .?-'lu:.-l:r {10586, and Mardi ¢ 1970), whe coumted a1 = 36 havalents m spoe
rnother cells.

BA9 {Cererach nﬂ'l'n'rm.rum Wkl uu.l:q:l. hivalens 13, Mever L R I:I"l.g. A0
L

(syn. = Agleriion ceterneh subsp. bvvalens (0. B Meyery Greuwer 8& Buorder; =Aspdesiam
Sevewrkeannm Vidn; = Cerergch favorfeanam (Y ida) Sadd,

Bu: Western Balkan Foothill Region, *Yratzaa” above Yiraden towm, 4391 1°N, 23°30°E,
on rocks of o sowthemn slope, TS0 m, 26 Jun PR Greorgier DH-00.94, T-10 94
(500 )

. ofileorarmm subsp, drvalens s distribuied mostly in Burope and is ¢losely related w
O, eficingram Willd, subsp. efficiserum, which is distmibuted from Western Eunoge,
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Mediterranean regiom, MNorth Afnca, Wesiern Asia to the Himalovas, The two subspecies
oceur i fissures of dry, mamly caleareous meks, or old walls,

Wickn (1930 published the resulis from his smudees on different representatives of the
ety Asgrlernion (including the genus Ceferach). He discovered that most Hungarian
populations of O, afficimerem consist of dipleid individuals, while in very few localitics
ierapioids were found. The diplodds and tetraploids are similar morphologically, and the
nuthar clwims that the diphod may be looked upom a5 the ancestor of the letrapload,
Acearding to Vida (Le) the diploid cytorype deserves the rank of specses and he calls al
Aspiemium gevortegnm, I differs from O officinarim by vs chromosome number and by
g mir mesphological featres. Tts disribution inclades Hungary, Romania, Bulgaria,
Jugoslavin, Albania ond Italy (Yida 1963) Laster Greoter & Rechinger (19671 wdded
localites From Creeee, and Anatobia (Grewter 19800, Tr may also be found in other aneas,

Chgr couiets agree with the diploid chromesome number, 28 = 72, menticned by Seyer
{19643, Susnik & Lovia (1970 1975 and Pintér & Vicla {1993).
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Reports (340-842) by Tidana Cusma Velarl, Laura Feali Chinpells & Laors
Mangtavacchi

840, Creniste geawthocleda [, subsp, ecanthoclade — Zr = 48 + 028 (Fig. 1o by,

Gr: Taygetos Oros, gravel of the romd side from Kalamata o Spare, 10 km E. of
K alamatn, 37703 N, T2 I0°E, 100 m, 24 Jul 1WES, L. Feali Chinpelly (TSB) sn.

Tu: Cestme (lxmirk, garigoe near the fown, 3E°HCN, 265 19°E, 30 m, | Aog 194G, [
Feali Chigpeiln (T5B) 5.n,

The chromosome number 2o = 48 + (.28, based on 10 metaphase plates, was counted
fior popatlations both frem Cesme and from Taygeros Osos, Our counts differ frons the only
aviilable  reference.  Conlamdniopoulos & Cardoma (1984) report for  “Gendsta
acantkacladn sxe. aconthociadn de Gréce, Crde el régiom cgeenne Zn = env, 367
Chromosome size ranges between (54 and 260 pm.

v, acantveciadn DO, emstern Mediterramenn species {Vierhapper 19149, Gibbs 1966},
bebongs W the G acanfiociada aggr. (Coewier & alo 198599, that also nehedes O, sprdon
Yalseochi [= . acenthecheda subsp, sardess {Bég. et Landi ex Landiy Valsecchi), a
Sardimian endemic (Vaksecchs 1975, 19E4), and O baleanica Pore et Higo [= G
goanthociad subsp, frcicrkns (Kooche) €8 RBolbs et 1, Vigo|, endemic o Balearic
Estands - Mallorea (Knoche 1922, Colom 1957

The chromnosome numiber 20 = 71 wis cognied in G, Belearics Ffor moteriod from Es
Mol Pas- Ballorca {Cardona & Conandriopoubos 19830, &, sordon oeiead s 2 = 52
(%illa 1988, o popubitions from Alghero, Sandinia).

Bd 1, Geniste actnensis (Biv,) DC, — In = 57 (Fog. 20

It:  Cesand (ME, Sicily), 375N, T47437E, |2 m, Sep 1987, sceds obrined from
Fodmnical Ganden, Palermo (5.0, 5 call, = exsiee. ),

The chiremrsome mumber 2r = 52, bosed on 12 metaphase plates. confirms the existing
referenees, In fuct Forssser (197 3a) and ¥ illa (1 988} report 0 = 26 and 20 = 52 for plants
froan he B (Sicily) amd Trome Preda Boblbhaa (Villagrambe Swcisaili,  Sardinia)
respective iy, Chromosome size ranges bepwecn 056 and 1,332 pm,

Caemithy Qelnernsiy 14 .-:{rn:n.-.l- m nsturd habiats m Sarhime and on the Ema Yoleano in
Eu:i:l'r- & rriE,uni & Vamelh 1067, Valsecchi 1993 0 has  been antroduced  for
retforestation an e Vesuvios - Caompamia (Pignoee 19825 00 bs doubifully native in Corse
(Greaeer & al. 1935,

The somatie chromosome number In = 52 05 uncommon im0 Gerishi; Inose,
Spartocarpras Spach it hos been found only w0 05 gemeasis, tar differs: from the other
specics of the section alss morphobogically, In fact Spach (1844 excluded this specics
from Gerinta, esioblishing the gepus Dendrospariom Spach, More recendly Valseochi
(1993 maintpined the species i Gerista, but referred it o ihe new monospecific section
Awreaspartum Valseechi,
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842, Latarrions afpfris (Milker) Berchiokd & 1, Presl — 20 = 44 + 2B (Fig. 3.

_ #
’ A l

' - h ‘* oel,
I‘Iﬂ Il ——

eab, P)
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Fig, Y A pholomicropraph and o drsmg somanie metaphieae plate ol Loalsermmna gimnmm, 2o =48 5

TR, Arrows indicale Hechromaosomes. == Scale bar = 5 pm

It: M. Coppo (M - Liguriag, 4375578, OF45°E, seads obtuned hom Bodimcal Gianden,
G 05,0, 5 o], S @XSGC. L

Ohiar couits, bsed on 200 metaphase plaes, hove shown the chromoseme number 20 =
a8 + 2B, The following mumbers have been reporiesd tor this species: fo= 2% (Forissier
E973k) for plants from Pontarber (Doabs - Gal, 2= S8 (Urikova 1997980 foe popaliatins
o E:'1'|..:.|_|ni|_|-.L;| nirar [Slovenska |-t|_'rl||l'-|1h;,|.'|. 2o = A with i salelbecd ;:.:il [fi:l-::-l 1965)
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pnd 2o = 4850 [Tachechow 19310, both on cubtivated matersal, Chromosome size ranges
between 080 and 1,90 pm; B-chromosomes siee 15 about 0032 pm,

The genus Laburnum Fabr, inclodes two species: L, alpinem, o 5-Buropean omophyie,
and L, ansgyeoides Medicus, o central-southern Evropean species {Frodin & Heywood
EO68, Piznoawti 1982) The only karyelogical reference obtained on natural populations fos
the latter species is =25 (Forl de I'Ecluse - Ga, Forissier 1973b) Cultivated populations
mstead have been stushed by several authors; 2o = 48 wath & spiellited pur ond 2p = 50
with bwa satellitgd pairs were counted by Grlol (1965) and by Fernandes & Cigirds (1978)
respectively. Finally Swasburger (1905, 1907) and [shikawa (1916, after Live & Live
1961 ) foand 2e = 48,
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Rupports (843-854) de Hégine Verlague, Clavde Reynaod & Annke Ahowcava
B3, Lepairsia speculum-veneris (L) Chaix — 2 = 200Fig. 1),

Gz HBooches-de-Rhidne, Joogues & Bédes, 43°39'N, 5°40°E. hsine d'un chamg de
ceréales, oo 390 m, Mai 1994, Filosg (MARS 94-3, 94124,

Ceme annuelle nond-médierranéenne représente ume. des més rares messicoles gui ne
st pas vraiment menacée en Francée. Sor cette popalation de Provence, nous confinmnois
fe mombre dhploide die 2r = 30 étabh précédemment sur des plontes du Nord de o Fronce
(Lo & Jong 19783, de Gréce (Confandriopoulos {966}, de Yougeslavie (Loon & Kiefl
EE0) et de Bulgane {Andey 19751 Souligmons & willears gue e rombre chromosomique
caractésise enaemble du genre Legousia.

B4, Ladfoyry Rirvatus L. — 2n = 14 (Fig. 2.

Ga: Hawles-Alpes, St-Marcellin pres de Veynes, $4°12°N, 5599 E, bord de champ. ¢. 630
m, Jwin PR, Filosa {MARS 95-1 ),

Cene espéce euryméditerrandenne se range dans ln Jongee liste des messicoles
menactes en Provence. Ce premier comptage sur une population de France msontre ko
arande stahilité coryologiquee de ce taxon dipleide, & 2o = 14 3 trovers toute som aire,
conformément aux résultats amérneors (par exemple ceux de Fermandes & Cueimos (19TE)
w Pormgal, Logee & Diaz Litanne (1991) en Espagne, Colombo & Trapani (19900 en
Sictle, Loon & Kieft (19804 en Gréce, Kofuharow & al (1972} en Bulgarie et Magulaey
{1080 aw M, -Cascase),
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caryoiype (voir ci-dessus) semble assep distinet de celui de Pespéoe vaisime H.
pracupiens et trés différent de celui de . perdulim (Beyooud & al, 149502,

B48. Mapaver arpemone |, subap, argemane — Qo= 400,

Ga:  Indre-et-Laoire, Moz, 4725, 0°33°E, bond e champ de céréales, o &) m, Juin
1905, Fitosa (MARS 95-1).

Aver e nouvesy comptage diindividus provenant do Centre-Ouest de Lo France, naous
cemdirmmons le seul nombre chromosormgue hypoheagoide de 2 = 40, dop@ trouvé por
nous sur plusweors popalations de Provence (Reyoaad & ol 195902 de oz mason messicale,
L.a dhstribution du sccond cyvtotype cubexaploide & 20 = 42, en apparence plus fréquent
d'aprés la babliopraphie, reste 3 préciser; mos i sembbe plotdd étre sitod sur les marges
Mard et Chuest de 1 ane de colle sous-espece curmpbenie,

849, Roemeria hybrida (L.) DC_ subsp. hvbrida — n = 22,

Ga;  Booches-du-Ridne, Bédes prés de Jowgqees, 43735%°N, 5°40°E, Wisiére & champ de
cérdales, o 390 m, Mai 1994, Filesa (MARS 94-2),

Moas Tetnomiyons, s ces indivelies des Boacles-du-Khone, le nonstre chromosomigges
hypmatérraploide didji Eabli par nous s plosicurs populations de YVaucluse (Reyiod & al,
1992y Rappetons que si ce nombre parait dominant dans le Sad de UEerope, cetle so0s-
eapice fevbeide prisente aussi d'aotres ovtolypes un hesaphoide § 20 = 36 en Provence
{ccidented er jumiis revad, un culétraploide 4 2o = 24 en Turguse et peur-Goe un diploide
i 20 = 12 (phuntes de Jardin botonkgue d'ergine incommue ). Par contre, e subsp,
dodecanden (Forsk,) Maire onental est carncténse par I seule valence wiraploide (20 =
2dk Des drwdes complémentaines semblent done sdoessaires pour préciser la distribution
approximative des différentes races chromosommigques de cetie cspéoe messionle b x = 6ot
sos relations |1|‘13,'I|1|:l;¢11é!iqqu aver le reste e ptnrc {doux aulres cr:pﬂ::l::-. oriemales of
diplaides @ 2n = 14, 5 = 7 ; Bayiop |9E3),

BE0, Rapnecalns monspeliacus |, — n =8 (Fig. 4},

Ga: Bouches-du-Bhame, pris de Jougues i Bedes, 43739 M, 5°47E, pelouses, ¢ 351 my,
Mhui 190, Filosa (MARS G944, 04-5, 946

Ol tasgs vavace, des pelovseser pentes horbeuses de basse e moyenne altitude, $'¢end
sup une sire psse restreinte et morcelée au Mord-Oweest de o Médierronée: Cotalogne, 5-
Frunce, Corse, Sardaigne, Sioile, Cenire ef Sud lialie, Les travous anlérewrs ont révéld
IMexisience de deux cybobypes chex celie n::-:p{:n_'e | [3el] |1|:||1l|-:1u1rpf‘||.-. o I'.l'vn:n'r:r.m. clormgplaes
promar cles r.u1r.||.:|.'|lil::l|n. l':l‘ul'll;.u.lﬂﬁ confirment le mombise thl’q‘lllll‘r:il.'ll'ni.-qun |J||'J||:|i:||': dit Day =
Lo, trouwed en Cutalogne vegs 850 m (Diosdado & Pastor Diaz 19900 21 dung le Centre de
I"lialie & basse altitude (Province de L' Aquila: Marchy 1971, Par contre, les téiraploides
ont ¢ié déoelés dans o natore seubement en lole (Provinee de Bome: Morchy & Visono
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19820 en montagne vers 13500 m et dans plosicurs jardins bomanigues. De nouvelles
inveatigations paraissent indispensables pour préciser la distributkon bicgtographigue de
ves deus mices of la validité des txons infraspécifigees décrits (netamment les sabsp.
meprspciiaony ef savanifis {(Balbisy Myman),

BS 1. Cralium tricormatum Dandy — o= 22, 20 = 44 (Fig, 71

Ga: Alpes-de-Hauvie-Provence, Hawies-Plaines prdts de Manosgue, 43%30°N. 5"47°E,
lisicre de champ, c. 300 m, Mai 1994, Fifpzq (MARS 24-8).

—  Bowches-du-Bhine, Bédes prés de Jougues, 43°30°N, 5°40°E, bord de champ de
cercabes, o 30 m, Mai 1994, Filosg (MARS 94-1 ),

Pour cene messicole unnuelle forgement répancue dans "Hémisphére Mord wempénd,
nous confirmons le nombre @raplotde de 2a = 44 déja établi par plusicurs auteurs, dans
différents pays d'Evrope (Kliphus 1974, Eheendopfer 1982}, aux Cananes [Loon 1974) ¢
en Syrie (Kliphuis & Barkoudah 1977). Ce résultat difftre de celui d'Andev (19E2), qud
décrn wn eylodype diplaide en Bulgarie.

852. Lirarla pelisseriame (1.5 Miller — 20 = 24 (Fig. 4).

Co: Corse du Sud, Gollie de Boccapia, 41°30°M, 8955'E, ¢, 50 m, friche en bond de
champ, 9 Mai 1995, Verlmgie & Abopcaye (MARS 95-115).

Cette annuelle (Mord) méditerrando-gilanigue, & aire disjointe et morcelée, présenie
dewy cyiotypes distincis. Moirg premicr compiage pour cete gspéce en France cormobare le
nombre chromosomigue Etraploide de 2o = 24 mis en evidence précédemment aws
Huléares IfD:'l]ﬂgn:n & al, 1971y et en Gréce (Strd & Fransén 1081, ffqmqjlu Bene <fu
munguiz de donnédes coryolopiques sur ce tason, pour Pinstant, seule la Sicile semble aveir
conservé des populabions diploides i 2e = 12 (Larsen & Lagoard 1971}, Soulignens, en
ulre,  gue La pl:||_'|r|:i|ui|.|i.|': sfaviére Inds care dans ce penre {a o5 o d.i]'.lh:ﬁ'dr."]: &n
Médirerrande et en Europe, seules 4 G 5 gspéoes de distnibution essentiellement balbamicue
s tétraploddes,

RS Welamprrinr arvense L. — 2 = |8 (Fig, 9.

G Aldpes-de-Houte-Provence, Haotes-Plames prés de Manosgoe, 4375000, 5°47°E,
chmps e céreabes, o, K0 m, Mai 1994, Filass (MARS 947, 94-9,

Cette annue lbe essenticllement (médiod soropéenne se range parmi les messicoles nres
el mensctss on Frmoe, Ce premier démsmbrement d'une population frungaise est en
accnnd avec ke nombre diploide de Je = 18, dégh connu pour des statvons plus mondigues
(Tischler 1932 Schleswig-Holseans: Gretlhaber 1973 Awriche: Arohonka 1982 5-03,
Finlande ). En fail, jusqu™s présent aucune vanstion chromssamigue n'a pu dre dicelée
dans ce germe curasigiguee.
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854, Piptatlireram milicceant (1. Cossem — 2 = 24 (Fig, 10).

Ga: Bouwches-du-Rhine, Corry-ke-Rouet, 437 18N, 3°089°E, bord de chemmin, ¢, 10m, Juin
1992, Verlagus (MARS Y2-26),

—  Gironde, pris de Bordeaox, 45500 N, 0734°E, talues rocailleus, ¢ 60 m, Juilier 1992,
Fevmand (MARS ¥2-6),

Cette nulérale médiperranto-touranicnne, poartant rds sépamdee, o fan Pobger de peu
déwides caryalogiques. Nofre comptage, le premier pour la flore Frangaise, corrobore le
nymbre pétrnploide de Za = 24 ably seulement en Espagne (Devesa & ol 1991, Logec &
Diaz Lifants 1991 ) et en Libye {Farugui & al, 1987),
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Taxon 19: 338-542

Lugue, T. & Disz Lifente, Z 199: Chromesome pumbers of plants colbecied dering luer
Mediiemaneum | in the 5-E Spain. — Hocconen 1z Mod-364,

Magalaey, A, J. 1980 Chaomnosaiine fuiibers of @ome Febaceae in the Morth Caucasus, — Bok
Furn. 682 836-2a3,

Muarchi, F19T 1 Mumer cromosomicd per In Mo e linna, — Infom. B Tl 3 47-594,

— & Visona, L. 1982 Numerni cromesinnici per b Nora imliang, — Infonm, Bot, [Gal, 142 248
63,

Wilssen, 0, & Lassen, P 197 Chrsmiosome numbers of vascular plants from Asstein, Mallsnea and
Tugaslavia, — Bob Mof, 12d: 1 T0-1T76.

Besmuud, C, Fikosa, [ & Verksjuee, R, 1992 Bepons [In Kamar, G, Felbcr, F. & Garbarl, Fo (o),
Mediterranean chromaseme nimber reports — 1] — Flom Medin, 22 258-164

Sarudo, A. Huiz Bepon, M. & Pretel, A 1979 Vasabibind chrommsomique chez los espéoes
il i e 13 Mlore espagnoles note préliminalne. — Webbin 34 333542

Atridy, A, & Franzén, K. [98]: Reporis [In Lave, A, fed ), FOFE chromosome number neports
LXXNNL] — Taxon 30: R20-242.

Sapiury, T. 1937 A lig of Chromesome nambers of Angiospermoas planes WL — B Magp,
[Ty 502 &2 5= 26

Tischler, G, 1924 Dee Bedeuungen der Polyplokbie filr die Yerbreimung der Angiospermen,
crlaiiten an dem Anen Schleswig-Holsesns, it Ausblicken auf andere Florengebiete. — Bod,
Fahaty, 672 1-30,

Aulresses des aubeurs:

. Reynaucl & R Werlsgue, Baboraoire de Beesysidmatique er Beodogie
méditerranéenne {Case 43, LMEP. - URA 1152 Universitd de Prwence, 3 Flaoe
Wieror Hugo, F- 15350 Marseille Cedex 3, Frames,

A Abmcayn, Consesvalinn: Bolamigque Motiimal de Porqeerslles,. Castel Sainme
Cluine, F-i5418 Hyéres Cedex, France,

Reports (B55-872) by Minco E, Anfey & YValentina Goranoya
BE5. Arabidopsis thatfama (L) Heynh, — 2n = 10 (Fig. 1A, B).

Bz Pirin M, in fabloow fickds above Rolen monasiery, 415320 M, 25726 E, G m, Andev

& Hordplove, ABER] (S0M),
—  The Central Stara planina Mis, waste pround,. above the village of Enina, TO0 m, 42°
43 W, 257204 B, Hardalowe & Andev ASESH) (S0},

The chromosome number 2 = 10 s the first countbase on Bulgamon moseérial. Tt agrees
with numerous earhier reports from ihe birge Eoro-Astie disinbution of A, halians (see
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Fedorov 199%: 163, Jalas & Suomimen 19940 34 for referencesh,. The karyotype s
symaneirical, consisting of chromosemes predominantly of m-type, 1 differs slightly from
the C-banded karyotype desenbed by Ambros & Schwereer (1976: 168, g, Top 1700

Ba6. Buntas erucago L, — 20 = | 4 {Fig. 1C).

Bu: Swuwma valley, Malok Koiuh Mi oon south focing slope in o plant comnimity
domimiates] by Poaliarns spimg-clrises, Coargones orferielis and Sasovimam {Pieiicans,
A1°25° N, 237200 E, 1530 m, Andev ASTST (500}

The chromosome number 2n = 14 agrees with the nomber reported  from Dialy
{Polatschek 1983 1300 ancd former Czechoslovakin (Hejny & Slavik 1992 46,
The chromosome set of the studied material consists of 2o = 2x = [ Zsm + Ism-s = 14,

BT Cardanninopiis arennia (L.} Hayek subsp. arenosg — 2e= |6 (Fig. 10
Buz Osogovska M open recky slopes, 42714 N, 22737 E; 900 m, Ander ASES (S0OM ),

The diptowrl chromosone number 2o = 2x = 16 from 5.W. Bulgara confirms an carlier
report by v Lo & v, Sereen (1982 5890 from Pirin Mo of Bulzaria.

The tetraploid number of 2n = 12 and occastonally the number of 2o = 3940 were also
reported (see Falas & Suorminen 19594 179 for references).

The cheamosomes in the dipboid cyiorype ane small, with o similar size and withour
disthmet centrmmenes,

BER. Clypeola jonthlaspi L. — 2o = 32 {Fig. IF).

Bu: Fnepole region, Konjovska M open limestone slopes. 42737 M. 22°35° E. 650 ny,
Andev A8 {R0OM),

The werraploid chromesome number of 2r = 4y = 31, & first count for the Bulganan
flora, agrees with s recond from France (see Julas & Suonunen | 996; 76 for references),

The karyoiype consists of small chromosomes, slightly differentiaed v length, wiou
visihle positnon of the centromernes.

The wide morphaligical voriation of this South-Europaean anmual autmgamous species
wils xonomically erganized by mecognizing inoorather numerous  axa ol virious
infraspecific stums [ Breinsiroffer 1936, 1946: Jalas & Suominen {99 76

In the process of summarizing karyological data, we preler to adopt the narrow specics
concept and accep O fenrhiiopr L. and O microogrpa. Moris os distinct species,

B3W, Clypeeda microcarpa Mons, — e = 16 (Fig. 1E).

Bu: Pirin M, open limestone slopes above the village of lindentsi, 41°3% N, 23°14' E,
GO m, Arcev ARSI {50M),
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The diplosd chromussme number 20 = 25 = |6, the st record from Bulgaria,
cormesponds to the number reported From Spoin (Lugue & Lifante 19012 308) and France
{ee Julas & Suominen, [996: 76 for references), under the name of O joathlaspr subsp,
seicracapa (Maors) Arcangeli. The tetrapioid number 28 = 32 was coamted in material
froem Tram (Jatns & Soomimen. Lo,

The chromosomes of the studied karyotvpe were mediom sized and shor, differentisced
in length, as two pairs (07 |, 2) exceeded in length the rest opes in the karyelype,

K6, Erophila verna (1.} Cheval. — 2 = 52 (Fig. 30
Bu: Vieoka Mt epen grassy slopes, 43°33 N, 33°3Y E, 900 m, Amder A8 2 (S0M).

This pelypledd chromeseme number 5 the fiest count base on Bulganan matenal, &
verig, on o guiogamous annual species, shows o owide karyological variagton, eur counl
sgrees with some of the nomerous evtologicnl reports for the species (see Jalas &

Sucapinen 19960 108110 For references). The plants from the shadied population
tivarphobogieally bebang o E. verne satr.

The karyvotype consists of small, well-differentiated in lengih chromosomes. Most of
theems are whithiow wny wishie |1r.irr|.:|r1l|- comnsiriction.

Biil, Hesperis dinarica G, Beok, — 2n = 24 (Fig. 2Ba bl

Bu: Vitodn mountain, the nature reserve “Bistmiiko hranifie”, in open rocky glades, 42°
34N, 23200 E. 1800 m, Ardev ABT227 (SO

The wiragloid chroneriome number 20 = da = 24 reporied here foe s st dme from
Bulparia, confirms an carfier count base on plants of unknewn origin {sce Jalas &
Suaminen |95 B9 for references), The karyodype 15 asymametrical, with 2 = 4% = [ 2m +
far + 2510+ 2T+ ZEAT-ami-a1 = 2d Clirominsonses.,

802, Hesperis fnciniata All, subsp, faciniate — 20 = 12 (Fig. 285,

Bu: Swwma valbey, Mi Malok Kodub, on dry sooth facing slopes, in thickets of Padiaey

spimg-cfristi, Cotfons coggyveria, Josminen frurcers and Cororilla emerus, 41723
N, 23700 E, 150, Ander ARS8 {SOM).

The |:|||1I|:||-:|. chromasome nueber 20 .= 2y = | 2 was reported eurlier for . lacimizra Al
{Ancey & PepevaMNikodova 1984). Here we descnbe the karvotype of the stadied pland

poplation which s symmetrical with 2o = 2x = B+ Ssme = 12 chromosomes,

Bo3. Hesperis sylvesiris var. veleworskpd Frisch — 2n = 12, 4 (Fig 3-Aa b, B,

Bu: Balkan foothill regron, Markova mogbs, dry bushy places, limestone ground, 43°
TR, 24505 E, 300 m, Andev AN T2 (SO,
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T cliploic chromssome tumbers of 2n = |2 and 2r = 14 were found in szedhings of
M. sylvesteis var. velerovsbiyl from a locality in the Balkan fooghill region, ™YW, Bolgaria,
These numbers agree with carlber repons (Dvelak & Dadikova 1974 128, as 8. selveseels
aubsp. velemovzkw (Fritseh) Boren from MLE, Bulgsri; Jalas & Suominen 19854: 97, from
C. Burope and Krymeal, The chromosome sumber of 2o = 16 was reporied from C,
Ewrcgpe, and 2a = 28 from Caocasia { Falas & Swominen Le

nthe mass seed zample of te motenal investigated. the chromosome number 2 = 12
dominates. The karyotype consists of 2n = 2x = Em + 4ot = | 2 chromosomes {Fig. 3Aa, b).

In four seedlings out of more than thinty seedlimgs stisdied the chromosome mmber of
2 = 14 was Found, with twa pairs of chromosomes of m-type (n® 1, 23, twio pairg of -
type (n®: 3, ) and tree pairs without visible position of the ceatronsenss (n® 5, 6, 7). We
suppose that the cytotype of 2 = 14 s the pesult of chromosome ranslocations in 2a = 2.
We exclude the possibility of “squush produced™ fission of some of the long m-iype
chrorm ssmies m e r.'jrll:'rl:,.'pé with 2pi = |.1. ai the l;lln;l:n:mrm'u':ﬁ i He I:ar_l,ll:ll:.lp: wilh
2| 4 e well spiralized and differcaniated.

Wil Hesperis tristiy L, — Fo = 14 {Fig. 44, B},

Buo: Black Sea coast, Arkuling, on sandy places dbong thickets, near 1o the scaslkre,
$ZEINM, 2773 B, Ancev AR26 {S00).

— Wil Stara planing M, near the villape of Gradets, in limestone sladies, 44°02' N,
22945 E, X1 m, Arcer AS2I0 (S0

The diplogd chrormwsome number of 28 = Ix = 14, foamad o plands. freon South Black
Rea coast, AY2E (Andey [981) and Wesr Srara planina Mo (ASINE, agrees wath earlier
repaorts {l‘.lvnhik. & Docdabered 1974: 133 as Pheiloreme iristiv |;L_:| ‘:'rpm.h, Fenth reporis friam
Slovakia: Hejny & Skovik 19932 57, from Ceech Repubilac),

The ]mr_:,ll:nl:,'pc af ]1¢|-|1||.1:|I1|:r|1 AU2E copsiads of 2n = 2% = &m + dsmest + dst = 14
chromesomes (Fig. 4Aa, bl This karvorepe 4 slighely differend foom the karyotype
observed in plants from popalation AAE30, with 3p = 2k = Bm + Zsm + Temest + 2st = 14
chromosomes {Fig. 4Ba, b) where one of the homolopues of the longest chromosome pur
(% 1) has o faint secondury constrniction near the end of its longer arm,

BhS. Hormungta pefraea (L.p Reiwchb, — 2o = |2 {Fig. 3A).

Bu: Struma valley, slong railropd embankments near Zemen, 42728° BN, 22945 E. 5000 m,
Andey AR2T2{50M)

The diploid chromesome number of 2r = 2% = 12, & first report from Bulzana, confirms
earler counts (Frameén & Gusavsaon 1955 103 froan Greece, Laiguie & Lifante 199§; 103
for maserial from Spain: see also Fedorov 1965 173 as Hursehinsia pefmea (L) K. Br.
and Falas & Suominen 199%: 138, for references). The haploid chromosome number of & =
i was nlso reported {see Ceoldblatt & Johneon 1954 69 for o reference). The kanvobype
studdicd consists of rather small, simalar im0 length chromosomes. A por of SAT-
chromassmies with mscrossatellites was observed momost of the stodsesd karpotypes,



Flora Mediterranea 7 — 199897 253

| )Dh“”“u

B A WX

-~

F

-
VA

\W“rs &

PYS YT

Fig. 4. Karvoetypes (@) and karyograms (b ol Aesperds ieinds, AU25 (Aas b) & AVEI0 [ Bw, b)

Jan = |4 Scale bars = M gim
Binls, fheriy semipervinens | 2n = X2 (Fig. 5Ch.

Bu: Cenrral Storn planina Mis. the bocaliny Orlovo gneedo, hmestone open recky glades,
204N, 2942 E, MO0 m, Andey ASSIOR (508,



154 K aman, Feller & Garban: Maditerramean chrmmosome number FEpHITS — T

The diploid cloomosome number of 28 = 21 = 22 (Andey 1978 332) agress with
earier counts (Sird & Frangén 1981 834, and Franedn & Gustavason P98 104, balh
frons Cireece, Mikolav 1990 70 in material from Pivin Mo, Balgaria, see Jalas & Suominen
1996 168 for additionsl references).

The karyotype of the material stwlicd consists of metscentric amd  submetaceninc
chromosomes, twa of fhem with distine satellites, The posation of the centromers 5 not
abwuys chear,

867, Pherts saovatilis L. sibsp, saxafiliy — 2v = 33 (Fig. 500,

Bu: Stavjamka Me open rocky grosstand oo limestone mear Taarey veih, 41723 N,
IF=ATE, 20 m. Andey AVSSY (R0M],

The wriploid chromosome number 2n = 35 = 33 of [ sovanilis is reported probably for
thet first time, The diploid number of Zr = 37 for the same taxon was earbier reported from
France, Crreece and Spain (zee Jalas & Suominen F996: 170 for references). The werraploid
nunber 2o = dd, as well & the dipkoid 2r = 22, were foumd in L sevanfis subsp. cirerea
i Poiret) Font Cruer in plants from Spain lalas & Sucmnen, Le).

The karvotype consests of compazanively soall chromosonies most of tem samilar in
benpth watlwow any distinet position of centromeres. Three pairs of chromosomes of m-
ype are longer than the rest, Whal a5 remarkable for this tmplaid pogalistion of I ssais,
is the pollken characienistcs of e siadied plams. The pollen grons ane rother
heteromerphous, varicd from small o large, with B- pollen dianweter from 20 gm o 37,5 p
i, Arigobpabe ol erasodpae,

The clironsmsames of £ sanenilis were counted moross-fip miesss of plants grown inoa
greenhouse. The wicolpate polien type is the commenest m Srassicoeear (Rollins &
Banergee 1979 34}, The wetracelpate pollen ype, which s onuswal for de family (Rolling
& Banerjee, Lob, bere scenrs o coexist with the wiplodd cyviorype of 1 sasanlis, Funher
bicsysternatic ssudics of , saxaeilic in the Bulganan los are in progress,

B6B. fyatis praecox K. ex Tras, —2n = 28 (Fig. SE).

Bu: Tle Contral Stara planina Mis, ilong railrood embankments near Sverim, 43705 N,
1733 E, 350 i, Andee AVITE (SOM)

The tetraphoid chromosome number 2= 4x = 28 s the (st report bsed on Bulganm
maiterial, Murim (19740 12 coumed o= 14 in maeril From fermer Jugoslavia,
Tulsshovensky kras, as =F tincroria subap, praecey (Kt} Dom” The chromasomes inoall
studicd chromesome sets were small and similur in length, Twe pairs of chromosemes
with microsatellites were observed in most of the stedied complements. There are different
taxonomie enkments lor f Praeio Talas & Suvosmemsen (1004 33 .'||.'-|.'|‘.'Fl1.L'~|.1 u hrerader
spegies concepd inchxhng L praccor under the synoaymy of L iiectords L, known to have
deplowd (20 = 14) and wetraploid (20 = 28) chromosorme mumbers. Here we follow the
concepl mamtaioed by Assenov (1970) und Ball & Akerod {1995}, where [ pracces and
I tinerario ape retained as distinet species,
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86, Lunarta rediviva L, — 2o = M {Fig, 5B}

HBu: Balkmn foothall m;inrl, hlark ovi m:}H,ila., ﬂr:,l |:'r|.'|x|'|3,' Frlﬁr:-l‘.'n.l T stone l:n:-lrrtl,
A3°1HT, 24705 E, 300 m, Amdev ARZS0{SOM),

The clirormosome nomber 2o = 30, reported bene for tee first nme from Belgarsa, agrees
wilh earlier counts from Europe (Manon 1932 5H-5210 sec Julas & Summinen 199 |14
for references), The tetraploid number of 28 = 28 and “in ope specimen™ of 2a = G0 were
alsc reported (Jalos & Suaminen, Le. b

The karyotype of the matenal studied consists of small chromosomes, most of which
beleng o me and smetype. A par of SAT-chromesomes with microsaellines were
observed momast of the seedlings.

870, Myagrum perfoliatum L. — 2Ir = 14 (Fig. 5F),

Bu: Danube plane, slong Feelds near Lukowar, 435127 N, 245000 ) 2060 m, Andev ABUT
(SOM}.

The chromosome numiber 2e = 14 agrees with three previows counts from Friance, Trn
el bromg (see Jakas & Svominen 1994 40 for references),

The karyorvpes in the seedlings studied consisted of mediome-sized, comparatively
sumilor in bength, chromosomes, micstly witlaet o wisible |:|1:|si'|i|.1|1 ol the contromeroes.

871, Rorippa amphiilia (1) Besser — 2n = 16 (Fig, 5060

Bu: Black Sco coast, along the marshy borders of Arkotino blogo, 43923 M, 27°3% E,
Andev ARG TE (SOM),

The diploéd chromosome number of Za = 2 = 16, repoded for the first hme from
qulgurm, ngrees with earhier counts from Eun:lpc isee Fedorow 1960 176, Talas &
Sucaninen 1994: 133 for referonces). A tetraploid cytogvpe with 2n = 32 was alsoe reporicd
from different coantries of the contiment { Fedorov, Le; Jalas & Suomiinen, 1.,

The karvolype B osymmerical and consisis of comparaively similar in lengh
clhirsnosomes of m- and - twpe,

HT2. Rorippa splvestriv (L.} Besser — Ir= 37 (Fig, SH}.

Bu: Danube plane, wet meadows nepr Popitsa, 43°26' N, 23°51 E, |RO m, Andev AWK 3
{SOM),

The tetraploid chromosome number of 28 = 3x = 32, repiried here for the First fime
from Bulgaria, corresponds 1o o cound fromm Portugal, An hexapload number of 2r = 48
was n:-|:|.|:|rt|:d From Brdmn (2ee Toles & Soonunen 1999 135 for references under the nane
R, sylvestris subsp. sylvestris),



Flora Mediierranes T — 149497 257

The chromosomes in the stadied material are short, with ewo or three pairs of them
heing very shom. Two chromosome pakrs with small satelies were observed in most of the
studied karyotypes.

Ackriwledgements

Finangial suppom by the National Forndation af Sclentific Research, Sofis, Bulgans (Gram B-
107 ix grabefully sckomwledged,

Referomces

Ambres, P& Schweirer, [0 19T The Giemnsa C - banced Earyotype of Arebidapsis dhalfar (L.
Heynh, — Arabadopsis infismmation service 13 167- 171,

Antey, M. 1978 Repons {In Live, A fod b BOPEB Chromesome nunsber repoms L] — Taxon
Tt 53F-533. )

—  1UED Repoets [Ty Lineg, A (ed. ), IOPB chrompseme mumber repons LXK — Tasen 3403
Ha5.

— & Peneva-Nikolova, V. 19848 Repons [In Love. A, fed,), I0PR chromosome number reports
LAEEN ] — Thxon 5% | 30-132

Half, P W, e Akeroved. 10 P93 In: Tutin, T. 40, Buorges, Mo AL Chater. A O Bdmondson, 1, R,
Heywood, ¥, W, Moore, [x M, Yalgnaine, I H, Waliers, 5. M. & Wehb, [ A, (ed, ), Flee
Europacs |, 2™ edition, Cambridee University Press,

Breisimedier, M, 1936; Révision sysiématigue des variation du Clypeola pomielespn 1. — Canckslles
To 140- | G5,

— 10 Mgl coneributions o Petude monographique du Ol fatliage L, - Candelica
Bk 2] 2=

Dok, P & Daddkovd, B 100 Swdy of the number of chromesomses of Anglospernm 1 —
Sirvpta Fae. Sl Mat. Ll_iq: Brun., Biol. 341z 121-1300

Fedoroy, AL A, fed.) P Chromosome namibers of Nowerings plants, — Leningrad,

Frameen, K. & Gustawsson, Lo AL 1983 Chronsseme nuinbers of Mowering plams from he bigh
mcnirtning of Sterea Ellos, Cegeoe, — Willdenowin 13 100- 100G,

Gedlblatr, P. & Johnsone 1. 18K Endex 1o plani chromosome numbers for 1990- 19491, . Monogr.
Syal. Bol. Migsowrl Bor Gand, 51,

Hejry, 5. & Slavik, B 1992 Kvfienn Ceské Rep, 3 — Proha, 543 pp,

Telas: 1. & Sucminen, V. 1994 Atlns fome Baropacae, 10, Cracifese (Sysiarheiion 10 Aabeienr—
Helsinki. 224 pp.

—  19E Arlis Florss Barepacas, 11, Cregifere (Riestio to Maphonssh. — Helsinkl, 310 pp

Lasian vam, 1. Chr, & Serien. A, K, van ME2: Repons {In Love. A {ed. b, 10OPE chromosame number
reponts LXXWYT] — Taxea 311 580540,

Lugue, T, & IMae Lifame, £ 19 Chomesome numbers of plaas collessed duning her
Mediermurgum |in ihe SE of Spain. — Bocconen 13 3033064

Wanion, 1. 1922 Intnxlucion o the genemd cylology of Cosciferee, — Ann. Bol. 46z 306 556,

Murin. A VM |n Magovsky & al fod b Index of chramosome numbers of Slovakian flosa. Pan 4.
— et Foe. Berum Nai. Univ, Comen, Bog 23 1223,

Mikoloy, M, A, 15995 Cheomasome nuinbers of Bolgarian Angiosperne from Norh Piris Moonbzin
Reserve “Buajuyi Duphs - Detisddinica™, — Flologig 413 70-735,

Polutschek, A, {98 Chromdssmensablen ond Hinweise aul Swspematik ond Yerbnslong von
Srasvicooeac-Amen aus BEuropa, Nesdalrika, Asien und Ausiralion. — Phyion (Aosisa) 23
127-134,



258 Eamari, Felber & Garbari: Mediterranean chromosome number reports — 7

Rolling, C, & Banerjee, L, O, 1979 Pollens of the Crociferae. — Fhe Bussey Institugion of Haervard
University: 33-64.

Swrid, AL & Franeen, B, 1981 Repoqs [In Lowe, A (ed), 10PE chromoemme aunvber fepons
LXXITI]. — Taxon Me 829-541,

Adddress of the authors;
D M. Anfey & V. Gesinowa, Instituge of Bogany, Bulgaran Academy of Sciences,
“Aend. G Bonchey™ $ir_, blL 23, T113 Sodin, Bulgaria.

Reports (873-877) by Minéo E, Antev, Karol Marhold & Valenting Goranova
B73, Cardamine acrs Gnweh, — 2n= 16 I'F"lg. 14, ﬁ}.

Bu: Finn Mis, the Dempnea river valley, mowet plades by stresms and sprngs, 180480 m,
41744 M, 23°ITE, Ancev & Marfuld A9SH T (50M).

—  The Central Stara planina Mts, Zlatifko-Tetevenska plimine On wet places along
stream, above the village of Anton, S m, 427347, 24716°E, Andev ASGTT (S0,

Distributed in 5.E. Europe in the mountains of the Balkan Peninsala, . Italy and M.
Anabelin o Coucnsos n the enst (Jalas & Suominen 1994, Sind 1986, as Cordamine
ropHandfofia subsp. aerd (Griseb, ) O E. Schualz). The chromaosome sumber 268 = 258 = 16
i5 published here, as far as we know, For the first fime, The Karvolype 15 symmetrical,
consisting of m- and sm-ivpe chromaosomes, A pair of SAT: chromosomes with very small
satelhees was found w0 all sowled complements, Moo sigmificant differences in e
chromosome mopdeelogy wene dbserved Between the two popalations siudied.

The diphoid chromosome number 2r = 16 of €. aoris deserves additional attiention. The
treating of © acriy a5 o subspecies of O raphanifelin Pourretl seems now  mese
problematic than carlier, as for O rapfemifodia subsp, raphandialia two polyvpleid
numbers, 2r = 44, (unknown eriging and e = 46 (Br, {subspecific identity wneerning (see
Jalas & Sucwminen 1O0d: 156, for I'\'I!!-EI.'EI'I-L'EH] T 1'|.']'.~|:u"|.-|:|.1.

874, Cardamime amars L. subsp, amara — 2r = 16 (Fig, 10, 1),

Bu: The Central Stars planina Mis, Zlati#o-Tetevenskn planing, Open wet places along
shredin, sihiowwe thie ""i'”"'ﬂ"-" al Anbem, 00w, 429940, 24° 16°E, Ancer AW {SOM.

—  The Cemral Stara planing Mes, Baloferska planinn. In floods by stream on the bed of
narrow mountain valkey, in mixed Forests dominpted by Fapuys splvatioa, 1230 m,
42742 W, 2A"54'E, Ardov ARG 2 (50M).

Distributed in most of Eorope (lalns & Sesminen 1994, Marhold 193], extending
wopth-2osl 0 the W, & O Siara plﬁ.n'in:i Miz Hulgﬂri:. The chroanosorme mimber
Zn = 1% = 16 confirms many earler reporiz from diverse parts of the species distribution
i Marhokd 19%4a: 27-31 Jalas & Sopmimen 1994; 154, for references, Marheld & al, 9%
200 p, The karyorype (Fig. 1C. 123 35 pablished here for first time from Boeleanan material,
The chromosomes are small, of m- and =m- type, and one pair (pair 1°1) slightly excesds
i length than the other ones (Fig. 1€, [,
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K75, Cordamine amara subsp, baleanica Marhold, Andev & Kit Tan — 2r = 16,

Buz REila Mr., Beli Iskar river, wer places by streams, i clearings of comiferous forests
dominated by Picea abies, 1700 m, 42° 14N, TI33E_ Andev ASS 20 {SOM).

Ihstributed m the mountains of 5.W., Bulgania and N.E. Greece,
The chromasome number of Ir = 2x = |6 05 in accondance with data already published
Fresin thee saene tnoanstain (Marbold & al. 1906: 20 ),

B76. Cardamine matthiolf Moretti. — 2e = 16 (Fig. 1, E),

Bu: Winka Me, MW, of village of Felarmicn, i wel placles, 130 m, 47°32°N, 23°22°E,
Amdev AWEIT (SOM,

Distributed in C. and 5. Burope (Marhold 19940, Jalas & Suemiven 1994, map 23356 a5
“Clardamine pratersis subsp, marhioli™ (Moreni) Myman),

The chromosome number of 2o = 25 = 18 35 the Brst count for Bulgoarian magerial, Tt is
in agrecment with many carlier reporia (Jalas & Suosminen 1904 163, for relerences,
Marheld F994a; 23-24, 1994b: 3533, Ancuploid chromoesome numbers 28 = 17, 18, 1%, 20,
21 woeres ahss I'I:PI:ITII'.‘I:' |!L-'Eﬂ.ri11:|||:|, loc: Falues & Suormimen, lo, .

The kasvotyge is symmetrcal, of m- and sm- pe. A& pair of SAT. chronuosomes with
saall suteliites was observed inomost of the karvotypes studied.

87T, Cordaniiiee rivalaris Schor. — Ze = 16 {Fig. 1F)L

Bu: Witofa M, 5 of the village of Zeleznica, by streams, 1200 m, 42°32°N, 23°21°E,
Andev AV (S0M),

Rila M1, m boggy glades, above Manastirska reka, 2190 m, 42°06'N, 23°23°E,
Ardey ARSI4T (SOM).

Mristribueed in 5 Carpatbizis and the high moumains of 5%, Bulgana (darhold
19943b}). The hrowd concept of this species accepied by Lawkvist (1%56) and Urbanskie-
Worythiewice & Lamdolt (1974} a5 well as by Jalas & Secomnen (1994 cinnot be
matntained. Populations from the S, Carpathuans and Bulgars differ from those from the
Alps in having parplish anthers before dehiscence and haivs being appeessed on the rachis
af the basal leaves (Morhald (995, 1996, Marhold & Boyner 19945, This was also
comfirmed by the lectotypification of this name {Marheld & Ravner Lo

The clromosome nember 2o = 258 = A agreey wth pn,:'.-'i{lq.h counds Trom H.qigiuia
(Koemanov & Kokfoharow (968 11011 1) and from the classical localiy in the Munii
Fagirasula in Bomani (Marhedd 1994b: 336} Triplowd plants wenz also reporied from
Bomania {barhold Le.), while the diploid and tetraploid counts reported For this specics
fromm Centril Europe (seg Falas & Suomimen 19504 164 for references) do not comespond
Loy KRS Gandh b ILS Ao Sense,
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The karyotype i symmeirical. The chromosomes are mostiv of sm- type, They are well
differentiated in length, az follows! two pams of chromosomes (n® | and n® 3) are
comparatively lonz, four pairs (n® 3, 4, 5 and 6} are of medwm size, one pur (n® 7} 55
somewhat shorter, pnd ope pair of chromesomes (n® B) = short A par of SAT-
chromosomes (n® 6) with very small samelites was obwerved in most of the studied
karvobypes. This karyotvpe is not significanly different froon the Raryotype published by
Kiermanoy & Kokuharov (1969 113, fig. 3), althought they reponted a pair of acrocentric
chromosomes (Kuzmanoy & Kofubarov, Le po 1T something we did not notice. The
difference is probably coming from the nomenclature for centromersc position of
chromosomes accepted bere (Levan & al, 194653, than from acwal differences between the
twior karyotypes studel.
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Reports (RTE-884) by Rossella Marcocei & Noemi Tornadore
B78. Dianthus japigicum Bianco et Brullo — 2n = 30(Fig. 1A, A,

Bt Place “Cwolo”, rocky sites neor the sea {LE-Apulia), 39°500W, 18°22'E, 25 Now 19491,
5 Marchioni (LEC),

Endemic o Apulia Dignthus japigicion was previously assigned w O, rugicols Biv,
but then it was identified as o specific unit by Brolle (([988); see also Tommadone & al,
(1935)

Thes courl 15 the Tirst repaodt for the specwes; il conlrms the number given for the penos
by other ssthors (see Pefmova 1995).

1T, Opuntia compressa (sahish iMobricde — 2o = 34 (Fia 1B, B,

Ii: M Cevae, BEnganean Hills {FD-Yensto), 431N, 111°E, 22 Apr 1995, © Tieno
{radt. Hom. Bot. Padova)

Chpniin compresse, native of Morh Amenca, is Jocally nateralized on the siliceous
rocks of the Euganean district (Bépuinot F900, Mazzetti 19871 The chromosame mimber
2m = 44 conbirms the count of Katagin Gn Darfington & Wylie 19551 in material from
AT,

The chromosomes ane small, ¢ 1o 18 pmoin size, and appear to be mostly meacentnig
frm}

BE0. Walfemia cartntliieca Tacg, — 20 = 18 (Fig. 1T, O,

It: ML Bondone (TH-Trenbno Al Adiged, 457440, 10F3TE, M1 Jun 19596, M. £
Cagprellen {cadi. Horl, BorPadoy a).

This rare species grows on caleifuge soils of 5. E. Alps, Our count is in accordance
with the diploid chiromesome sumber given by Favarger (in Moore E982) for the Austrian
LCETilory.

Mexet of the chromasomes of the complement appear 1o be metacentric,

BA1. Amthemis brdrunfing Groves — Zno= |8 (Fig. 24, A

It:  Mear Cannole, dry mesdows (LE-Apuha), 40°11'MW, 18%1%E, 16 MNow 9493, 5
Murchicori {LEC),

The species is distrbuted in Apulia, Basilicata and Calabria (Pignatti 1982), preferably
on caleareous dry meadows. The present count 18 in agreement with o previous repon
given by Capinerni & ol, {1978} for Diranio { Apulia), Our karvolype consisis of 24 = 25 =
1%: S dsmebm+Zem+2em” (Frg. 24,0 but differs from the previous one for the presence
of bwor pairs of acrocentne chromeasomes.
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Il

L ﬁ‘;d

L] a o B
™ Pa oo
v £ By Ee'ng 5.9;%
'ﬂ‘trl ffgﬁ dﬂa
a® ':FEQ:'E
mﬂ

3 B,
Fig: 2. Miretic mewnphose plates of: A=Ay, Anthereis fvdrnrma, 2e= 18, phaote and klsszram, B-28,
Cirminur carmeticien, 2a = 34, phisto and drawing. — Scale bar = [Opm

D —)

BH2, Cirsinm carminlicnm Soop, — 2o= 34 (Fig, 28, B,

B:  Pian delle Posweee, srussland o mhasat 1100 m (V]-Veneu), 457480, 11°12'E. 15
ey P96, M. Breanan (el Hert, Bot, Padovay,

Cirsipm cormioliowm 5 a e endemic specees of the Eastem Alps. In lieranire, vwo
chifferent basie oumbers for this gends are given, e 5 = 10 and x = 17 {Dorlingion &
Wilic 149550, The chromosoeme number 2 = 33, reported bere for the first time from laly,
does not confirm the only tommer count (2 = 1685 from Shovenie of Lovka & Susnk [in
Masore 19325,

KR, f.l‘n'ra'.l'ﬁr.lgn!um nmbellarnn | — 20 = 27 -l[-'ig. 3A0.

It:  Trecase, under Qlrercus ecrolepis Kotschy (LE-Apuha), 39755 M, 1R72TE, 12 Moy
1080, & Tormadore (PAD]
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This plant 15 widely distributed both o the Mediterranean bisin and in other countries
of the European continent. Many ploidy levels are repornied for ., ambedlanme and namely
fromm diploid by dedecaploid.

Oar chromosome count - 24 = 27 - agrees with those previously reported by some
authors from Poland (Czapik 1967, 1968 and Netherlands (Gadells & Kliphuis 1963,
Godella 1972} but appears to ke unknown for Italy, In some specimens all the
chromosomes of the smallest group but one have a metacentne centromere. The following
karyotypes have been obtained;

2w 2p o= 2T 3w+ Jam o+ 3st” # s+ 2en + Jsoe + 3m (Fig, AL

2= 2y =27 3m + 5w 4+ 3t + Usm+ Om(Fie. 34

B84, Allinm commuteiom Guss. — In =24+ 1H (Fig. 313,

B:  Blarina di Mowvaglie, along the coast (LE-Apuliay, 39°53'N, 18°15'E, 17 May 1949,
L. Gihirelli & . Tormadore (FALY.

Al commuiatam 5 nol a common species in the Medierranean regions. The
observed chromosome number - 20 = 24 - agrees with that reponed by Bothmer (1982)
and Guern & al. (19%1} for the Acgeon area ond for France. The karyotvpe is symmetrical
and contams Tour groops of metaceninie chromosomes, twe groops of submetaceninic
chromosomes, two groups of marker chromosomes and finally, one B-chromesosme.

Zn =3 =24 4 1B: 1 2Zm + 6sm + 3sm’ 4 Im" 4 [B{m}{Fig. 3B, }.
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Reports (885-808) by 5. Brulle, A, Gugliclmo, I, Pavone & M. C, Terrasi
84S, Darniella melitenss 1E-:'|-l$-|:||.._|- BErulliy — 2m = IE I:F:lg. 1A

Me: Malta, Miaghleh Wied Migra Fecha, 35°52°M, 14°21'E, an the calcareous sea chiffs,
4 Moy FWEG, Bradlo & Pavore (CATY

This chasmophyte, endemic to the Mahese [slands, was described by Botschantzey
(E9ad) as Foleede medifensis: according o Brullo (149845, i bebongs for some ancestral
characters w e genus Daratelln, an old masen of the Mediteranean Tertiary Mo, well
differentinted from Salsola,

The somatis chromoseme count, Zn = 18, of this very rare spesies 15 reported here for
the Tirst Limie,

BB6, Ronuncules bullafns L. — 2r = 16 (Fig, 1B)

Me: Mala, Salina Bay, 35°57'M, 14"25°E. ephenwiral meadows on linsesbome. 22 Naoy
[5R5, Brulle (CAT.

The somatic nember e o= 16 agrees with that reparted by sarisus authors fom Skeily
(Cione o [RES], Sandimia (Scragh & Mossa 19720 asd Spain (Valles-Bermejo 19803,

BE7. Limoniem vergatiom {Willd, ) Powr, — 2= 27 (Fig, 1CL

Mhe: Balte, Dragunara, 35°56°N, |4°2°E, rocky coast near the sea; 23 Sep 1985, Brallo
(AT

This species, widespread in the Medierranean area, shows a tripload clronwsome
oumber (20 = 2T which agrees with the number given by Arielori (1992) from Greece,
Esben (1978 from 5puin and France, Brullo & Pavone (1981) from Sicily, Chicchinicd &
Tannmarc § F 920} trom Maly, Brulle & Erben (19893 from Tunisim.
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REH, Limiominn zeraphae Brollo — 2e = 18 (Fig. 1),

Me: Malta, Zongok Poumd (Marsaskala), 35°52°M, |4°12°E, on the calcareons recky
const, 26 5ep [R5, Brwifo (CATL

This apecies, endenic of the Malese [slands, where it is very lrequent, belongs o the
cancellatum (Bertol ) OO0 Kuntze group, Its diploid chromosons number, 2r = 18,
unknewn up o now, &5 very common nomast species of this gsroup as L ocaneellaivm
(Bertol.) O Kontre, L, vestitior {Satmon) Saloaen, L. diomedeanr Brullo (Boolio 985, L
arcainm Artel, (Artelan & Kamart 199560, L. amafae Brollo (Brallo & al, 1950),

289, Antlremis prvilleana (TR0 Somrier & Canaana Gattnp — Za= 18 (Fig. 1EL

Moz Malin, Mighleh, 35°52°N, 14921 'E, ephemeral sub-alophilons meadows on the mocks
e the sz, 12 Aps 1984, Brallo & Rovnsdovalle (CAT)

This chromesome count 2o = 18 & the hrst ore eported tor this: Maltese endemtic
specwes and 1115 m scoondance wath the repots of the allied species, beborging w the A,
vecundirames Biv. group. such a3 A, secwmdirames s sir, Al lnderseedio Guss., A
Soprcta et Lojac. (Capineri & ol 1976, Brullo & al, 1277, Bartole & al, 14979,

R, Forovacum selalmum {Brig, ex Guss ) M. Terace, — 2e = 32 (Fig. 2A%
Me: Malta, Sliema, 35755 N, [4°3°E, ruderal urban areas, 29 Sep 1985, Bruflo (CAT)

This xon, belonging to the group of T, sregaborhizon {Forskalp Hamd.-Mazz,, shiovas a
etraploid chromosome number 20 = 32, which 15 the same s that given by Nordenstam
(19728 From Egyptian material, while st deffers from the diplobd one (2r=18) reporied by
Fachards ¢ 196%9) from Yugoslavin As it is a very comples tmssnomic group, prebably this
lust coumd mist be referred to @ mistaken wenbfication,

B0, AllNarer arvenze Guss, — In = 16 (Fig, 21,

Me: Goes, 26°06'M, 14°11E, dwart dhrubs vegetation on limesione, Jun 1985, cultienied
meaterial, Beullo (CAT)

l,'_fll,rr coEmi R is i secordance with otler former coslesnoas ST |!|'_|.' Barmolo &
al, (1978) from Sicily ind Tranowdakis (1 985) from Greece. Dhiploid populations with or
withwout pecessory chromiosomes e Sealy ond Tealy hove beon recently meeorded by
Marcucer & Tormobore (1977),

ROL Allium chamaeroly L. subsp, chameemoly — 20 = 22 (Fig, 2O

Me: Malim, 35°54°N, 14730°E, ephemenl meadows on lmestone, Apr PIE4, frallo &
Rensisvalle (CATIL
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||= : h.,'.l}l-"'!rh."'- alr A, Torasacum rarmisgmon, 20 = 32 B, Alam sevense, 2 = & A
Spenngaenialy | BuEED, e I Y 2n o= 22 I AL crvunrudadure, Ja = 16 E, A '\.l'lllnu.'r-'lu L

Ty 1 — Seale bars = 180 wm

The chromosome count of the Malbese populahon, 2a = 22, s 10 accordance with the
former records of this species on malerik] coming from Sardinia (Mossa & Scrogh 1970,
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fraly (Marchi & al. 1974, Gorbari 1975}, Spain (Paseor & Valdes [988) and Greece
(Transudakis & YVosa 1988, Phitos & al, [979).

B3, Altinwm compmutatum Guss, — 2= 16 (Fig. 210,
Mez Mala, Dragunara, 353°36°N, 14°H0E, on the rocky coast, 24 Jun 1973, Bradlo (CAT).

The Maltese populations should be referred fo the var melirenasis descobed as a
provvisional name by Somomier £ Caruana Cakto (1%15),

The examined maerial 15 diplodd with 20 = 16, count preveously mentiomed  for
popailations coming from other Mediermanean localities by Garbari & Cela Renzoni
i 1975); von Bothmer (1982}, Johnson {1982), Guern & al (1991}, Tripleid {In = 24 and
tetrnpload (2n = 325 populistions are ks b (von Bethmer 1975, 982, Karovokyroo &
Tranouiakis 1921, Goern & ab. 1991,

B4 Alliuer spliaerocephalen L. — 2r = 16 (Fig. 2ZEL

Mie: Chowme, 26°05°MW, 14511 E, perennial mosdows, Jan 1985, cultevated specanen, #raio
{CAT).

This count on Maltese material agrees with previous reports from other Mediterranean
territories | Milason & Lassen 1971, Barros Meves 1973, Scrugli & Bocchieri 1977, Pastor
1982, Teanowdakis |983, Orhatay 1990), See also Johnson & Ozhatay (1996 for other

relerences.
BOE, Allinem subfirsatnm L. — Ta = 14 (Fig 3A),

Me: Malw, St Paul Bay, 35°58°M. [4°24°E, subnirophiloos shadow places, 11 Apr
1987, Briwlla, Paovone & Bonsisvalle (CAT),

The Maltese populanon has the same chromesome namber, 2a o= 14, previously
reporied by several authors from many localites of the Mediterranean aren {Bartodo & ol
1951, Karavokinon & Teanoudakis 1981,

B, Allitem trifoiiatem Cyr, — Zo = 21 (Fig, 383

Me: Malia, Baryin Yilley, 35°535°N, W 20°E, cultivated ficlids, B0 Agpr 1987, Sl
Fivone & Ronsisvalle (CATIL

This species, quite relued oA, sdbicsaim L., differs from the latter in some pecalian
featumes as well as 0 the ecology amd chromosome aumber, In fact A, eifedioimm s a
iriplond species with Ze = 21 and this count agrees with the citations of numerous authaors
{Mhiceli & ol. 1981, 1984, Bariolo & al, 1981, Tronoudnkis 1986, Koravokyrou &
Tezanowdukis 1991 5,



372 Foammrt, Pelber & Giartar; Medeme ranean CRromosomse meimier nepors

c 4‘
g 1. Karpograms of &, Atfiame sabhersiem, 2o = 18 B, A efolrminm, 2oos 215U, Carelic
...... fdr, da o= 500 10, Jevs siceele. 2o = 48, Sueake bars = 10 pm

897, Caruelia erabica Purl, — 20 = 50 {Fig. 3C}

Me: Comamn, 360%™, 14%20°E, rodecal habitas, 15 A 1987, Bralle, Pavore &
Rowsrnmlle {CATL
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Our count, 2 = 50, 15 in gecordence with those cived by Makajima { 1936), Sao (1942)
and Gallege Mortin (19084),

For thiz species other chromosome numbers as In = 38, 35, 46, 51 (Heie 1926,
Crallego Martin, Le., Neves 1952, Pastor 19 are known,

B8, Iris sicala Toxd. — Zao= 48 (Fag. 300
Me: Gozo, Xlendi Valley, 36°02'N 14°1VE, rocky places, 14 Apr 1987, Brillo (CAT).

This species, guite related bo Fels germanica L., is endemic of Sicily and Maltese
Eakanals.

The chromoesome number 2o = 48 of Maliese plants, bere reporied for the firsi o,
oceurs also in teirapioid populations of [, germanics (Simonet 1934, Koul & Golil 1973,
Bflehra & Pandaa [9TE)
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