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1. INTRODUCTION
GARBARI (1966, 1969) has reported a stable structural polymorphism
in
populations
of Italian Muscari comosum. This was for a pericentric
inversion in the 2nd largest pair of chromosomes.
The same polymorphism
was
subsequently
seen by Bentzer (1972) and Bentzer and Ellmer (1975) in
material from several Aegean Islands (Greece).
These authors also reported a heteromorphism
for the size of the chromosome
concerned.
A similar
situation has since been noted in populations
from Egypt (Bentzer, unpublished data, cited in Bentzer, 1972). This paper reports a cytological analysis
of seven Spanish populations,
in which the arrangement
frequencies
are
compared with those present in the Aegean Islands.
2. MATERIALS

AND METHODS

A total of 311 bulbs from seven Spanish populations
(table 1) were
collected during 1978, 1979, and 1980. The bulbs chosen were usually

TABLE

1

Number of plants with the various cytotypes of chromosome 2
Cytotypes
Key

Population

GAR
COL
SIL
PAD

Gargantilla
(Madrid)
Colmenar (Mglaga)
Silleta (Granada)
Padul (Granada)
S” CBzulas (Granada)
El Molar (Madrid)
Cozvijar (branada)
Total

CAZ
MOL
COZ

Sample
100
50
50
35
18
18
40
311

size

+I+

+/i

44
26
20
31
10
10
35
176

30
16
18
4
4
6-5
83

i/i
4
1
5
-

+/+l

+/il

7

8
4
3

2
-

2

if +I

i/i1

6
1

1
3
1

-

1

1

2

-

-

-

-

12

10

17

7

6

more than one meter apart. Young inflorescences
were fixed in ethanol:
acetic acid (3 : 1). The total size and arm proportion
of the first and second
chromosome
pairs were measured
in five metaphase
cells from the root
tips of each bulb. The meiotic behaviour of PMCs was analysed by staining
young anthers in acetic-carmine.
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3. RESULTS
(i) Cytogenetic analysis
All the bulbs analysed had the diploid value typical for this species with
2n = 18 (fig. 1). Four types of chromosome 2 were present and these agree
with those described by Bentzer and Ellmer (1975) in Aegean populations:
Normal (+) (fig. l), inversion type (i) (fig. 2), inversion with extra long
arm (il) (fig. 3), and normal with extra long arm (+ 1) (fig. 4). These four
types have the same r-values and proportions reported by Bentzer (1972)
and Bentzer and Ellmer (1975). Because the centromere position differs
without affecting the chromosome size, the inversion chromosome type
probably originated by a pericentric inversion (Bentzer, 1972). Although
a centric transposition cannot be excluded, for the purpose of this paper
it may be regarded as an inversion rearrangement.
This chromosome pair
shows a normal meiotic behaviour in both homozygotes (+ / + or i/i). In
some (20 per cent) of the diakinesis cells from individuals carrying a
heterozygous duplication (i.e., +l or il) autosynapsis of the distal part of
the longer chromosome is found (fig. 5).
(ii) Chromosome variability in Spanish populations
The number of plants with the various combinations of chromosome
2, and the sample size in each population, are shown in table 1. In all
seven populations the + chromosome is the most frequent, but the i type
is present in substantial proportions in all except for PAD and COZ
populations. The +I and il chromosomes are found in low frequencies in
GAR, SIL, and CAZ, while only the il type is present in the COL and
MOL populations. All the Spanish populations lack homozygotes for the
extra long arm (i.e., combinations +I/ +l, il/il, or +I/il).
(iii) A comparison of the Spanish and Aegean populations
Our data from the seven Spanish populations of M. comosum are
combined with those of Bentzer and Ellmer (1975) on six Aegean populations in table 2. An estimate of the degree of chromosome differentiation
for all populations is possible through the use of the distance statistic of
Prevosti (1974) and Prevosti et al. (1975). This allows one to construct a
distance matrix and from this the dendrogram shown in the fig. 6 was
obtained by a single-linkage cluster analysis (Davies, 197 1). We have also
analyzed the total inversion frequencies, the observed inversion heterozygosity, and the means for each geographical area (table 3).
4. DISCUSSION
The populations of Muscari comosum from the Iberian Peninsula (the
western end of its Mediterranean distribution) carry the same chromosome
variants which Bentzer and Ellmer (1975) reported from the Aegean Islands
(central zone). As Bentzer (1972) indicated, one of these is probably a
pericentric inversion; on the basis of its meiotic behaviour the other is
probably a segmental duplication. If the rearrangements involved in this

