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Summary:

The karyology of somatic chromosomes of the Alpine-Dinaric and cul-
tivated populations of the genus Iris, Pallidae series (species I. cengialti,
1. illyrica I. pseudopallida and cultivated species I. pallida) was analysed.
For all the populations analysed, except the population of Stara Bagka,
the mitotic number of chromosomes 2n=24 has been established. In the
population of Stara Baska, in two plants, the mitotic number of chro-
mosomes 2n=22 was found. Karyotypes of all species, except the
clones of cultivated I. pallida specimens, showed an inter-population
variability. Chromosome morphology similarities between some po-
pulations of the Pallidae series indicates their common origin and rela-
tively great number of symmetrical chromosomes suggest that the
speciation process within the series is not complete. The existence of
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genomorphological plasticity justified the possibility of the appearance
of hybrids within series (perhaps population of Stara Baska).

Zusammenfassung: Die karyologische Analysen der somatischen Chromosomen
von dinarischen und kultivierten Populationen aus der Gattung Iris, Serie Pallidge
(Arten L. cengialti, 1. illyrica I. pseudopallida und kultivierte Art . pallida) sind untersucht
worden. Fiir die gesamten analysierte Populationen, aufSer der Population aus Stara
Bagka, konnte festgestellt werden, dass die mitotische Chromosomenzahl 2n=24 war.
2n=22 war die herausgefundene Chromosomenzahl in zwei Pflanzen aus der Popula-
tion Stara Baska. Die Karyotypen aller Arten, aufler den Klonen von kultivierten [. pal-
lida Exemplaren, zeigten eine Interpopulationsvariabilitét. Die chromosomenmorpho-
logischen Ahnlichkeiten zwischen einigen Pallidae-Series Populationen indizieren ihre
gemeinsame Abstammung, und die verhdltnisméBig grofse Zahl der symmetrischen
Chromosomen zeigen, dass der Artenentstehungsprozess innerhalb dieser Serie noch
nicht vollendet ist. Durch das Vorhandensein der genomorphologischen Plastizitat ist
die Hybridenerscheinungsmdoglichkeit innerhalb der Serie belegt worden.

Introduction

Alpine-Dinaric populations of the Iris pallida Lam. (LAMARCK, 1789)
complex, are characterised in the first place by their dryskinned spathe
(AMBROSI, 1854; KERNER, 1871; PAMPANINI, 1908, 1909; TRINAJSTIC, 1976;
WARBER, 1998, 1999). Because of the morphological variability of these
populations, taxonomic problems are related to the justifiability of attribut-
ing specific or sub-specific status to individual population groups. Some
authors have admitted to this complex only one, cultivated and more or less
naturalised, species, I. pallida LAM., with two subspecies - the typical sub-
species pallida and the subspecies cengialti (AMBR.) FORSTER (HEGI &
DUNZINGER, 1909; RANDOLPH & RECHINGER, 1954; EHRENDORFER, 1973;
WEBB & CHATER, 1980; MATHEW, 1981). Others have described numerous
endemic species of dryskinned spathe irises in the Alpine-Dinaric area (RAC
& LOVRIC, 1990). Some authors thought that in this area the I. pallida com-
plex is represent by two kindred and variable species I. pallida and I. cengialti
(PAMPANINI, 1909; DYKES, 1913; HAYEK, 1933; MAYER, 1952; PIGNATTI, 1982),
while other researchers into the flora of Croatia and other regions consid-
ered that in the northern part of the Adriatic coast another endemic species
exists - I. illyrica (TOMMASINI, 1875; Rossl, 1930; DEGEN, 1936; HORVATIC,
1963; SUSNIK, 1984; SCHULZE, 1988, DOMAC, 1994; VOLARIC-MRSIC, 1994;
SCORTEGAGNA et al., 1996; TRPIN & VRES, 1995).

The irises of the southern part of the Adriatic coast are most frequently
named I. pallida (RADIC, 1976; 1977; HECIMOVIC, 1981, HECIMOVIC, 1982;
HECIMOVIC & HECIMOVIC 1989; DOMAC, 1994) or lower taxonomic categories
(ASCHERSON & GRAEBNER, 1898, 1899, 1906; PAMPANINI, 1908, 1909; HAYEK,
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1933; KOHLEIN, 1981; MATHEW, 1981) or I illyrica (RADIC, 1974, 1976; VOLA-
RIC-MRSIC, 1994). Those irises were distinguished by TRINAJSTIC (1976) from
the horticultural species I. pallida and other taxa with dryskinned spathes; he
described them as a new endemic species named I. pseudopallida (PAMP.)
TRINAJSTIC.

KERNER (1871) was the first to suggest that Alpine-Dinaric and culti-
vated species of the I. pallida complex can be put together in a circle of kin-
ship that he called the “Pallidae group” For a longer time those irises were
placed into the Elatae series (LAWRENCE, 1953). TRINAJSTIC (1976, 1983) was
the first to put them into the separate Pallidae series (A. KERN.) TRINAJSTIC,
with four species: I. pallida LAM., distinguished as a horticultural species, 1.
cengialti AMBR. - endemic in the Alpine region, 1. illyrica TOMM. - endemic to
the northern Croatian Littoral and the Dinaric mountains and I. pseudopallida
TRINAJSTIC - endemic to the southern Croatian Littoral.

The cited descriptions of different numbers of taxa of the I. pallida
complex point to the possibility of the recent differentiation of the Pallidae
series in the Alpine-Dinaric region, which it was attempted to clarify with
the help of morphological, karyological and statistical methods. Results to
date have contributed to the opinion about the existence of four species
within the Pallidae series (MITIC & PAVLETIC, 1995; SCORTEGAGNA et al,,
1996; MITIC & PAVLETIC, 1999; MITIC et al., 1999).

In this research we try to explain karyological features and relation-
ships within the Alpine-Dinaric complex of the Pallidae series, with the in-
tention to completing the results of morphological analyses (MITIC & PAVLE-
TIC, 1999; MITIC et al., 1999).

Cytological data have also a great role in the taxonomy of the Genus
Iris and Pallidae series (SIMONET, 1934; MITRA, 1956; MITRA & RANDOLPH,
1959; RANDOLPH & MITRA, 1959; LAUSI, 1964; Riccl, 1970/71; Riccl & COLA-
SANTE, 1974; MAUGINI & BINI MALECI, 1976; BINI MALECI & MAUGINI, 1977;
TRINAJSTIC & LOVASEN-EBERHARDT, 1977; SAUER & LEEP, 1979; SAUER &
STEGMEIER, 1979; TRINAJSTIC et al., 1980; MITIC, 1991; etc.). Hitherto, informa-
tion from karyological analyses of the taxa of the "I. pallida s. 1. complex" and
from cytological atlases have shown that the chromosome numbers in all
cases were 2n=24 (SIMONET, 1934; DARLINGTON & WYLIE, 1955; MITRA, 1956;
SUSNIK, 1962; LAusl, 1964; BOLKHOVSKIKH et al., 1969; LOVE & LOVE, 1974;
MITIC, 1991; SCORTEGAGNA et al., 1996; MITIC & PAVLETIC, in press).
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Material and Methods

Twenty-one Alpine-Dinaric populations were sampled (Tab. 1), as we]]
as four control populations of the species I. pallida of horticultural origin
(Bled, Samobor, Zagreb-Dubrava, Zagreb-Zrinjevac, see Tab. 1), by collect-
ing one to eight specimens for karyological analysis. The samples were col-
lected in the 1992-1997 period, during the flowering time.

Table 1: The populations sampled: name of locality; co-ordinates: Latitude
(N) and Longitude (E); no. spec. number of specimens karyologi-
caly analysed.

Locality (mark) Latitude (N) Longitude (E) no. spec.
Biokovo 43°17' 18" 17°03' 22" 5
Bled (cult.) 46° 21' 00" 14° 06' 55" 1
Cicarija 45° 27' 12" 14° 01' 00" 3
Dubrovnik 42°38' 13" - 18°08' 20" 5
Grobnicko polje 45°22' 13" 14° 28' 48" 5
Kobarid 46° 16' 30" 13°33' 05" 5
Komarca 46°17' 47" 13°47' 40" 4
Konavle 42°32'18" 18°17' 32" 2
Marusiéi 43°24' 50" 16° 46' 42" 3
Matulji 45° 21' 50" 14° 20' 05" 3
Meja . 45°17' 40" 14° 36' 38" 2
Omis 43°27' 03" 16°42' 00" 2
Plomin 45° 08' 22" 14°10' 50" 2
Ribarica 44° 33' 06" 15°03' 07" 5
Rovereto 45° 45' 30" 11°40' 00" 3
Samobor (cult.) 45° 48' 05" 15°43' 30" 5
Senj 44° 49' 00" 14° 44' 59" 5
Stara Baska 44° 57' 26" 14°41' 37" 8
Starigrad 44° 46' 07" 14° 54' 00" 5
Trstenik 42° 55' 03" 17°24' 58" 2
Velika Paklenica 44°18' 08" 15°28' 47" 5
Vrulje 43° 24' 10" 16°53' 12" 4
Zagreb-Dubrava (cult.) 45° 49' 55" 16° 03' 30" 5
Zagreb-Zrinjevac (cult.) 45°53' 42" 16° 03' 00" 5
Zrnovnica 45° 06' 35" 14° 51' 00" 5

A study of somatic chromosome morphology was made using the
root-tip squash technique and aceto-carmine staining, after pre-treatment
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with p-dichlorbenzen. The most satisfactory procedure was-found to be 3
hours pre-treatment in p-dichlorbenzen at 4°C. Slides were made permanent
by first removing the cover glass with the freezing technique (CO) and
mounting the material in Canada balsam. Morphometric characteristics of
chromosomes were worked out based on the analysis of five to ten meta-
phase plates (according to RAFFINSKI & PASSAKAS, 1976, SAUER & LEEP,
1979). For each population and for each chromosome pair the following pa-
rameters were estimated: arithmetical mean of absolute chromosome length
(pm), arithmetical mean of absolute length of longer chromosome arm (um),
arithmetical mean of absolute length of shorter arm (um), relative length (%),
arm ratio and centromere position (M-metacentric, SM-submetacentric, ST-
subtelocentric chromosome). Photomicrographs were taken for the most
successful metaphase plates with microscope OPTON III, and camera lucida
drawings of karyotypes were made with the ZEISS apparatus. For idi-
ograms, the homologous chromosomes have been arranged in decreasing
order of size.

Results and discussion

For all the populations analysed, except the population of Stara Baska,
the mitotic number of chromosomes 2n=24 has been established, which cor-
responds with previous studies of the somatic chromosomes of the I. pallida
complex (SIMONET, 1934; MITRA, 1956, SUSNIK, 1962; LAUSI, 1964; MITIC,
1991; SCORTEGAGNA et al., 1996). Also, inter-population variability in chro-
mosome morphology and chromosome heteromorphy for some pairs have
been established. In the population of Stara Baska, in two cases, the mitotic
number of chromosomes 2n=22 was found.

All karyotypes have one metacentric pair of chromosomes (the first
pair) and the others are submetacentric or subtelocentric. Karyotypes of all
species, except the clones of cultivated I. pallida specimens, showed an inter-
population variability.

For the species I. cengialti inter-population variability in mitotic chro-
mosome morphology, with two groups of idiograms, has been established
and worked out in MITIC & PAVLETIC (in press).

Within the species I. illyrica, inter-population variability in chromo-
some number and morphology was the greatest. All populations, except the
population of Stara Baska, have the mitotic number of chromosomes 2n=24,
with two groups of karyotypes and idiograms (Figs. 1, 2; Tab. 2). Inter-
population variability has been established in a number of chromosome
pairs with a satellite. The first group of populations has two chromosome

399



pairs (the second and the third pair) with satellites. This group included the
populations of Cicarija, Ribarica, Zrnovnica, Senj, Starigrad, Velika Pak-
lenica and Stara Baska (Figs. 1B, 2B; Tab. 2). Their second and fifth pairs are
submetantric, as well as the fourth pair in the Cicarija and Velika Paklenica
populations, and the other pairs are subtelocentric (Tab. 2). The second
group of the . illyrica populations has three chromosome pairs (the second,
the third and the fourth pair) with the satellites. This group included the
populations of Plomin, Grobnik, Meja and Matulji (Figs. 1A, 2A; Tab. 2).
Their second and fifth pairs are also submetacentric and the others are sub-
telocentric. Those results correspond with previous karyotype analyses of
some populations of the Pallidae series (MITIC, 1991).

Figure 1: Photomicrographs of somatic chromosomes of the species I il-
lyrica, populations of: A — Plomin, B — Ribarica, C - Stara Baska
(= 10 pm).
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Figure 2: Idiograms of 'somatic chromosomes of the specjes I illyrica,
populations of: A — Plomin, B - Ribarica, C — Stara Baska.
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Table 2: Results of chromosome measurements of the L illyrica popula-
tions: arm ratio, position of centromere (M-metacentric, SM-sub.
metacentric, ST-subtelocentric chromosome), Chrom. no. the or-
dinal number of chromosome pair.

Chrom. No. 1| 2 3 [a[s5]6[7[8]9]10]11]12]
Population
Cicarija 1.05| 2.68 | 3.23 |2.87(2.61]3.23(3.37(4.07 [4.56 [3.81[5.11[3.91
M [ SM* | ST* |SM|SM | ST | ST | ST | ST | ST | ST | ST
Plomin 1.01] 2.17 | 3.88 [4.50(2.733.04(3.33[3.68 [4.63 |3.64 [5.75 | 4.65
M | SM* | ST* |ST*|SM| ST | ST | ST | ST | ST | ST | ST
Grobnik 1.02| 2.59 | 3.10 |3.13]2.71(3.73{3.96 [3.36 [4.09 |2.93 [4.36 [5.70
M | SM* | ST* |ST*|SM | ST | ST | ST | ST | ST | ST | ST
Meja 1.04| 2.85 | 3.68 [3.43[2.18{2.66]3.24[3.32(4.41[3.04(3.28[4.21
M | SM* | ST* |ST*|SM | ST | ST | ST | ST | ST | ST | ST
{Matulji 106] 267 | 319 13.19/3.05(3.48]3.82[4.97|3.80(3.40/3.673.96
M | SM* | ST* |ST*|SM | ST | ST | ST | ST | ST | ST | ST
Stara Bagka 1.11| 2.87 | 3.16 [3.80{2.11(3.43[3.76[4.71[4.09(3.52|3.25[4.76
M [ SM* | ST* | ST |SM| ST | ST | ST | ST | ST | ST | ST
Senj 1.10| 2.89 | 3.17 [3.00(1.92]3.35(3.11(3.22{4.18 [3.33[4.45|5.17
M | SM* | ST* | ST [SM| ST | ST | ST | ST | ST | ST | ST
Starigrad 1.08] 2.69 | 3.43 [3.09[2.00(2.29]3.10{3.30{4.53[3.40[4.71 [4.54
M | SM* | ST* | ST |SM| ST | ST | ST | ST | ST | ST | ST
Zrnovnica 1.08] 2.79 | 3.16 |3.04[2.74[3.06[4.00{2.68[3.67[3.71(3.34[5.78
M | SM* | ST* | ST [SM| ST | ST | ST | ST | ST | ST | ST
Ribarica 1.02| 2.73 | 3.00 |3.18(2.34]3.70{3.89[4.12(3.75|3.31[4.525.18
M [ SM* | ST* | ST |SM| ST | ST | ST | ST | ST | ST | ST
Velika Paklenica |1.08 2.92 | 3.11 {2.93]2.85|3.18]3.21[3.78{4.07 |3.46|4.23[4.76
M | SM* | ST* |[SM|SM | ST | ST | ST | ST | ST | ST | ST

*- chromosome pairs with satellites

Within the population of Stara Baska, two specimens had the mitotic
number of chromosomes 2n=22, while the others were 2n=24 (Fig. 1C; Tab.
2,3).
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Table 3:

Results of chromosome measurements of the I illyrica, population

of Stara Baska: relative length of chromosomes (RL), arm ratio
(AR), position of centromere (PC: M-metacentric, SM-submetacen-

tric, ST-subtelocentric), Chrom. no.

mosome pair.

the ordinal number of chro-

Chrom. No.

1

2

3

4 5 6 7 8 9 10 11 12

Samples with
(2n=24)

RL
AR
CP

9.95
111
M

7.68
2.87
SM*

6.67
3.16
ST*

6.37 6.08 523 5.03 4.40 4.68 4.07 3.83 3.17
3.80 2.11 3.43 3.76 4.71 4.09 3.52 3.25 4.76
ST SM ST ST ST ST ST ST ST

Samples with
(2n=22)

RL
AR
CP

12.45

7.75
2.54
SM*

6.65
3.05
ST*

6.30 5.60 5.20 5.05 4.65 4.06 3.90 3.50
3.08 2.06 2.58 3.13 4.11 4.40 3.65 3.60
ST SM SM ST ST ST ST ST

*- chromosome pairs with satellites

“Normal” idiograms (2n=24) showed similarities with the idiograms
of the Ribarica population (Fig. 2B, C), with the populations of the species I.
cengialti (MITIC & PAVLETIC, in press) and with the idiograms of the popula-
tions of the species I. pseudopallida from the northwest part of their area of
distribution, for example MARUSICI (Fig. 5A).

In metaphase plates of 2n=22 plants the first pair of chromosomes was
enlarged (Fig. 3), and we could not find the eight chromosome pair (Tab. 3).
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Figure 3: I illyrica (population of ‘Stara Baska), relative length of the first
chromosome pair for each specimen.

specimes

We presume that the eight chromosome pair was broken and one part
was connected with the first pair and the other part could be lost (transloca-
tion), which can be confirmed by future detailed analysis of meiosis. The
same phenomenon of translocation was noted for some other Iris species
(RANDOLPH & MITRA, 1959). Those translocations could not be lethal (RAN-
DOLPH & MITRA, 1959), because in the case of the Stara Baska population,
which exists in very extreme climatic conditions and differs from the other
populations in its morphology (cf. MITIC & PAVLETIC, 1999; MITIC et al.,
1999), it could means the beginning of their speciation.

For all populations of 1. pseudopallida two groups of karyotypes (Fig. 4)
and idiograms (Fig. 5) have been established. On the border of the range (the
populations of Omi$, MarusicCi and Konavle) specimens with two satellite
chromosome pairs, on the second and third submetacentric chromosome
pairs, were dominant. In the populations of Omi3 and Maru$i¢i we found
five (second to fifth and eighth pair) and in Konavle six (second to fifth, sev-
enth and eight pair) submetacentric chromosome pairs. The other pairs were
subtelocentric. In the central part of the range (the populations of Vrulje,
Biokovo, Trstenik and Dubrovnik) we found karyotypes with three chromo-
some pairs with a satellite (on the second, third and fifth submetacentric
pairs). Six chromosome pairs are submetacentric, (second to fifth, seventh
and eight pair) and the others are subtelocentric (Tab. 4). In preliminary
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karyotype analyses only karyotypes with three chromosome pairs with sa-
tellites were found (MITIC, 1991).

Figure 4: Photomicrographs of somatic chromosomes of the species I pseu-
dopallida, populations of A — Marusici, B — Trstenik, C — Konavle
(= 10 pm).
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Figure 5: Idiograms of somatic chromosomes of the species I pseudopal-
lida, populations of: A — Marusiéi, B — Trstenik, C — Konavle.
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Table 4: Results' of ‘chromosome measurements of the I - pseudopallidg
populations: arm ratio, position of centromere (M-metacentric,
SM-submetacentric, ST-subtelocentric chromosome), Chrom. no,
- the ordinal number of chromosome pair.

Chrom. no. 1] 2 3 Ja] 5 [6e]7[8]9]1w0]1n[12

Population

Omis 1.02| 2.75 | 245 |255| 2.53 [3.51(3.18|2.30|3.443.50(4.00(3.06

M | SM* | SM* [SM| SM | ST | ST |[SM | ST | ST | ST | ST

Marugici 1.07] 2.90 | 2.01 |2.89| 2.42 [3.28(3.30{2.79(3.00(3.14[3.08[3.03

M | SM* | SM* {SM| SM | ST | ST |SM| ST (ST | ST | ST
Vrulje 1.10| 1.83 | 2.38 {1.81| 2.63 |4.19|2.84(2.81|3.81|3.35|3.27{3.52
M | SM* | SM* [SM | SM* | ST [SM|SM | ST | ST | ST | ST
Biokovo 1.04| 1.81 | 259 |2.01] 2.73 [357(3.01[3.10{6.56|3.82[3.71[5.75
M | SM* | SM* [SM| SM* ST |SM |SM | ST | ST | ST | ST
Trstenik 1.02| 270 | 218 [2.09] 257 [3.16|2.86[3.04(3.07|4.77 |3.62[3.48
M | SM* | SM* |SM | SM* | ST [SM|SM | ST (ST ! ST | ST
Dubrovnik 1.03| 2.78 | 233 2.05] 2.39 [3.03[259[2.91[4.29]3.81|3.33[3.56
M | SM* | SM* [SM | SM* | ST [SM|SM | ST | ST | ST | ST
Konavle 1.03] 2.78 | 233 [2.05] 2.39 [3.03[259[2.91(4.29]3.81[3.33[3.56
M [ SM* | SM* [SM | SM* | ST [SM|SM | ST | ST | ST | ST

*- chromosome pairs with satellites

All horticultural populations
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of the species I. pallida showed a great
uniformity of karyotype. They are characterised by one metacentric, four
submetacentric (second, third, fifth and sixth pair) and seven subtelocentric
pairs of chromosomes. The second submetacentric and the fifth subtelocen-
tric chromosome pairs have satellites (Fig. 6, 7; Tab. 5).



Figure 6: Photomicrograph of somatic chromosomes of ‘the species I pal-
lida, population of Samobor (- 10 pm).

Figure 7: Idiograms of somatic chromosomes of the species L pallida, popu-
lations of: A — Zagreb (Dubrava), B — Samobor.
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Table 5: Results of chromosome measurements of the I pallida popula-
tions: arm ratio, position of centromere, (M-metacentric, SM-sub-
metacentric, ST-subtelocentric chromosome), Chrom. no. - the or-
dinal number of chromosome pair.

Chrom. No. 1 2 3 4 5 6 7 8 9 |10 | 11 | 12

Population

Samobor 1.04] 2.64 [2.71]3.35(2.95|2.29(4.28(5.16{5.91 |5.30[4.85 | 6.48

M | SM* |[SM |ST*|SM |SM | ST | ST | ST | ST { ST | ST

Zagreb (Du) 1.07| 254 [2.97(3.27[2.47]2.13[3.91(5.16[5.73|5.93|5.006.92

M | SM* |SM (ST*|SM [SM | ST | ST | ST | ST | ST | ST
Zagreb (Zrm]) 1.02| 2.54 |2913.37(2.93(2.17(3.92| 5.6 |5.89(6.25(5.116.03
M | SM* [SM |ST*|SM |SM | ST | ST | ST | ST | ST | ST
Bled 1.02] 2.85 |2.29(3.31| 2.9 1256 (4.17 |4.7914.91 |5.71 (4.98 5.13
M | SM* {SM [ST*|SM [SM | ST | ST | ST | ST | ST | ST

*- chromosome pairs with satellites

The comparison of the relative lengths of 12 chromosome pairs at the
species level confirmed the great similarity of the length of the first and vari-
ability of the other chromosome pairs (Fig. 8).

Figure 8: Relationships of the relative lengths of 12 chromosome pairs for
species of the Pallidae series.
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Comparison of all idiograms from this analysis with those shown in
former papers about the karyology of the I pallida complex (MITRA, 1956;
LAUSI, 1964; MITIC, 1991; SCORTEGAGNA et al., 1996), reveals chromosome
morphology similarities between some populations of the Pallidae series,
which indicates their common origin. For example, the idiogram of the Ital-
ian population of Cengio Alto (MITIC & PAVLETIC, in press) resemble the
idiograms of the Italian population of Passo di San Uboldo (SCORTEGAGNA
et al., 1996) and of I illyrica from the Northwest Adriatic littoral (Fig. 2A),
with a very similar fourth satellite chromosome pair. Idiograms of the
Slovenian populations (MITIC & PAVLETIC, in press) resemble those of I. il-
lyrica from the Northeast Adriatic littoral (Fig. 2B), as well as the idiogram of
the Marusic¢i population (I. pseudopallida), (Fig. 5A). Idiograms of the popu-
lations from the middle part of the I. pseudopallida range (Fig. 5B) resemble
those detected by MITRA (1956) for the Ombla population.

All the cultivated populations of the species I. pallida from this analy-
ses have idiograms (Fig. 7) that have a lot of similarity both with each other
and with the Heinig collection (MITRA, 1956). Those populations have the
most stable karyotypes, which is to be expected, because their plants usually
reproduce vegetatively. While there is little interchange of genetic material
and small chromosomal variability, the indigenous populations have chro-
mosomal variability, the existence of which has been established for differ-
ent species of the Genus Iris (MITRA, 1956; RIccCI, 1970/71; RICCI & COLASAN-
TE, 1974; SAUER & LEEP, 1979). The reason for this could be the affinity of
large chromosomes for structural mutation (SAUER & LEEP, 1979).

Because genomes with symmetrical karyotypes are considered to be
less specialised (SIMONET 1934, MITRA 1956, MITRA & RANDOLPH 1959), and
because of the relatively great number of symmetrical chromosomes in the
whole Pallidae series, we can presume that the speciation process within the
series is not complete. Also, the existence of genomorphological plasticity
justified the possibility of the appearance of hybrids within Pallidae series
(perhaps population of Stara Baska).

The results of these analyses are a supplement to the results of mor-
phological research (MITIC & PAVLETIC, 1999; MITIC et al., 1999), and a base
for exploration of karyological and molecular relationships within Alpine-
Dinaric populations of the Pallidae series.

409



Acknowledgements

Many colleagues have helped us to collect the material from the whole
area of the Pallidae series and we would like to thank them: Dr. JAKICA and
Niko NJIRE, M.Sc. Gordan LUKAC, B.Sc. Bogko Cusin, Dr. Nenad JASPRICA,
Dr. Marija-Edita SOLIC, Prof. Dr. Drazena PAPES and Miroslav MITIC. We are
very grateful to B.Sc. Antun ALEGRO for translation of the “Summary” on
German.

References

AMBROg], F. (1854): Flora del Tirolo Meridionale, vol. 1. Padova.

ASCHERSON, P. & P. GRAEBNER (1898/99): Flora des nordostdeutschen
Flachlandes. Berlin.

ASCHERSON, P. & P. GRAEBNER (1906): Syno;)sis der mitteleuropéischen
Flora, 3. Leipzig.

BINI MALECI, L. & E. MAUGINI (1977): Karyotypes of male-fertile and male-
sterile Iris pallida LAM. growing in Tuscany. Caryologia, 30(2): 237-245.

BOLKHOVSKIKH, Z., GRIF, V., MATVEJEVA, T. & O. ZAKHARYEVA (1969):
Chromosome numbers of flowering plants. Nauka, Leningrad.

DARLINGTON, C.D & A.P. WYLIE (1955): Chromosome atlas of flowering
plants. George Allen & Univ. Ltd., London.

DEGEN, A. (1936): Flora Velebitica, 1. Budapest.

DOMACG, R. (1994): Flora Hrvatske. Skolska knjiga, Zagreb.

DYKES, W.R. (1913): The Genus Iris. London.

EHRENDORFER, F. (1973): Liste der GefdPpflanzen Mitteleuropas. Gustav
Fischer Verlag, Stuttgart.

HAYEK, A. (1933): Prodromus florae peninsulae Balcanicae, 3. Berlin-
Dahlem.

HECIMOVIC, M. (1981): Prikaz i analiza flore otoka Sipana. Acta Bot. Croat.
40: 205-227.

HECIMOVIC, S. (1982): Flora otoka Lokruma, Bobare i Mrkana. Acta Bot.
Croat. 41: 155-170.

HECIMOVIC, M. & S. HECIMOVIC (1989): Flora otoka Dakse. Acta Bot. Croat.
48: 129-139.

HEGI, G. & G. DUNZINGER (1909): Illustrierte Flora von Mittel-Europa 2(2).
Lehmanns Verlag, Miinchen.

410



HORVATIC, S. (1963): Vegetacijska karta otoka Paga s op¢im pregledom
vegetacijskih jedinica Hrvatskog primorja. Prir. Istraz. Jugoslav. Akad
33, Zagreb.

KERNER, A. (1871): Uber Iris cengialti AMBROSL Osterr. Bot. Z. 21: 225-231.

KOHLEIN, F. (1981): Iris. Verlag Eugen Ulmer, Stuttgart

LAMARCK, ].B. (1789): Encyclopédie méthodique, botanique, 3. Paris.

LAUSI, D. (1964): Contribution to the karyology of Iris illyrica Tomm. Ist. Bot.
Trieste 18: 1-9.

LAWRENCE, G.H.M. (1953): A reclassification of the genus Iris. Gentes Her-
barum 8: 346-371.

LOVE, A. & D. LOVE (1974): Cytotaxonomical atlas of the slovenian flora.
Verlag von J. Cramer, Lehre.

MATHEW, B. (1981): The Iris. B. T. Batsford Ltd., London.

MAUGINI, E. & L. BINI MALECI (1976): Segnalazione di esemplari androsterili
in Iris pallida LAM.. Informatore Bot. 8: 62-63.

MAYER, E. (1952): Seznam praprotnic in cvetnic Slovenskega ozemlja. Dela
SAZU, Ljubljana.

MITIC, B. (1991): Karioloska analiza nekih populacija vrsta Iris pallida, I. il-
lyrica i 1. pseudopallida (Iridaceae). Acta Bot. Croat. 50: 91-98.

MITIC, B. & Z. PAVLETIC (1995): Morphologic-anatomical analysis of the
leaves of the taxon I. cengialti AMBROSI f. vochinensis PAULIN. Biol.
Vestn. 40 (3-4): 1-5.

MITIC, B., NIKOLIC, T., LIBER, Z., PAVLETIC, Z. & I. TRINAJSTIC (1999): Mor-
phological relationships within the Alpine-Dinaric populations of the
Genus Iris L., series Pallidae (A. KERN.) TRINAJSTIC (Iridaceae). Period.
Biol. 101(3): 245-251.

MITIC, B. & Z. PAVLETIC (1999): Comparative morphological analyses of the
genus Iris L., series Pallidae (A. KERN.) TRINAJSTIC (Iridaceae). Nat.
Croat. 8(4): 369-384.

MITIC, B. & Z. PAVLETIC (in press): Iris cengialti AMBR. (Iridaceae) in Slowenia
- karyological analyses. Hladnikia.

MITRA4, J. (1956): Karyotype analysis of bearded Iris. Bot. Gaz. 117: 265-292.

MITRA, ]. & L.F. RANDOLPH (1959): Karyotype analysis of bulbous Iris. Bot.
Gaz. 130(3): 125-131.

PAMPANINI, R. (1908): Un Iris probablimente ibrida dell’ I. illyrica Tomm. e
dell’ I. pallida Lam. ed una nuova varieta di quest’ ultima. Bull. Soc.
Bot. Ital.: 135-137.

PAMPANINI, R. (1909): L'Iris cengialti Ambr. e le sue forme. Nuov. Giorn. Bot.
Ital. 16(1): 63-96.

411



PAULIN, A. (1917): Iris cengialti AMBROSI und Centaurea alpigena PAULIN, zwej
fiir Krain neue Pflanzen aus der Wocheiner Alpen. Carniolia 8: 93-104,

PIGNATTI, S. (1982): Flora d' Italia 3. Edagricole, Bologna.

RAC, M. & A.Z. LOVRIC (1990): Taksonomija i fitocenologija endema iz roda
Iris (Iridaceae) na primorskom kr¥u jugozapadnog Balkana. Bilten
Drust. ekol. BiH, ser. B, 5: 117-123.

RADIC, J. (1974): Prilog poznavanju flore Biokova. Acta Bot. Croat. 33: 219-
229.

RADIC, J. (1976): Bilje Biokova. Institut "Planina i more", Makarska.

RADIC, J. (1977): Novi prilog poznavanju flore Biokova. Acta Bot. Croat. 36:
173-175.

RAFINSKI, N.J. & T. PASSAKAS (1976): Chromosomal differentiation within
Crocus vernus agg. (Iridaceae) in the Carpatics Mts. Plant Syst. Evol. 125:
1-18. °

RANDOLPH, L.F. & J. MITRA (1959): Karyotypes of Iris pumila and related spe-
cies. Amer. Jour. Bot.-46: 93-102.

RANDOLPH, L.F. & K.H. RECHINGER (1954): Die geographische Verbreitung
einiger europdischer und mediterraner Iris-Arten. Verh. Zool.-Bot. Ges.
94: 82-96.

Riccy, 1. (1970/71): Iris sisyrinchium L.: analisi citotassonomiche. Ann. Bot.
(Roma) 30: 187-206. *

Riccy, I. & M.Z. COLASANTE (1974): Iris graminea L.: analisi citotassonomiche.
Giorn. Bot. Ital. 108: 75-80.

ROHLF, F.J. (1990): Numerical taxonomy and multivariate analysis system.
Applied Biostatistics Inc., New York.

Rossl, L. (1930): Pregled flore Hrvatskog primorja. Prir. Istraz. Jugoslav.
Akad. 17, Zagreb.

SAUER, W. & H.J. LEEP (1979): Karyologische untersuchungen an anato-
lischen und siidosteuropéischen Zwerg Iris-sippen: Iris attica, I. mellita
und I. reichenbachii. P1. Syst. Evol. 131: 81-106.

SAUER, W. & R. STEGMEIER (1979): Beitrige zur Kenntnis siidosteuropéischer
und anatolischer Bart-Iris-Arten (Iridaceae). Ber. Deutsch. Bot. Ges 92:
663-687.

SCHULZE, W. (1988): Wild-Iris fiir den Garten. Fortschritt Erturt, Jena.

SCORTEGAGNA, S., MARCUCCI, R., BRENTAN, M. & N. TORNADORE (1996):

Primo contributo alla conoscenza di Iris cengialti Ambr. ssp. veneta
(PAMP.) TRINAJSTIC (Iridaceae). Ann. Mus. civ. Rovereto 2(1): 257-273.

SIMONET, M. (1934): Nouvelles recherches cytologiques et genetiques chez
Iris. Ann. Sci. Nat. Bot. 10(16): 231-383.

412



SUSNIK, F. (1962): Stevilo hromosomov nekaterih nasih rastlinskih taksonov.
Biol. Vestn. 10: 3-9.

SUSNIK, F. (1984): Druzina Iridaceae - Perunikovke. - In: MARTINCIC, A. & F.
SUSNIK (eds.): Mala flora Slovenije. Drzavna zalozba Slovenije, Ljubl-
jana.

TOMMASINI, M. (1875): Sulla vegetazione dell isola’ di Veglia etc. In:
CuBICH, G. (ed.): Notizie naturali e storiche dell’ isolla di Veglia.
Documenti sull’ Isolla di Veglia, Trieste: 7-87.

TRINAJSTIC, 1. (1976): Beitrag zur Taxonomie des Iris pallida Komplexes. Bio-
sistematika 2(1): 67-78.

TRINAJSTIC, 1. (1983): Visianijev “Stirpium Dalmaticarum specimen” - pre-
teca djela "Flora Dalmatica". Muzej grada Sibenika, Sibenik.

TRINAJSTIC, 1. & Z. LOVASEN-EBERHARDT (1977): Prilog citologiji i horologiji
taksona Iris attica BOISS. & HELDR. (Iridaceae) u flori Jugoslavije. Biosis-
tematika 3(1): 61-68.

TRINAJSTIC, 1., PAPES, D., LOVASEN-EBERHARDT, Z. & L. BACANI (1980): Bio-
sistematska i karioloska istrazivanja roda Iris L. (Iridaceae) u flori Jugo-
slavije. IV Simpozij biosistematiCara Jugoslavije, Rezimei referata,
Derdap, 25.

TRPIN, D. & B. VRES (1995): Register flore Slovenije. Znanstvenoraziskovalni
center SAZU, Ljubljana.

VOLARIC-MRSIC, L. (1994): Iris illyrica TOMM. - In: SUGAR, L (ed.): Crvena
knjiga biljnih vrsta Republike Hrvatske. Ministar. grad. i zastite okol,,
Zavod za zast. prir., Zagreb.

WEBB, D.A. & A.O. CHATER (1980): Iris L.. - In: TUTIN, T.G. & V.H. HEYWOOD
(eds.): Flora Europaea, vol. 5. Univ. Press, Cambridge.

WRABER, T. (1998): Notulae ad nomenclaturam editionis Mala Flora
Slovenije anni 1999 spectantes. Hladnikia 10: 41.

WRABER, T. (1999): Iris L. In: MARTINCIC, A. et al. (eds.): Mala Flora
Slovenije. Tehnigka zalozba Slovenije, Ljubljana.

Addresses:
Bozena MITIC, Toni NIKOLIC & Zinka PAVLETIC
Department of Botany
Faculty of Science
University of Zagreb
Marulicev trg 20/11
HR-10 000 Zagreb

413



414

Ivo TRINAJSTIC
Department of Genetics
Faculty of Forestry and Dendrology
University of Zagreb
SvetoSimunska 25
HR-10 000 Zagreb

Correspondence:

Bozena MITIC
Department of Botany
Faculty of Science
University of Zagreb
Marulic¢ev trg 20/11
HR-10 000 Zagreb
E-Mail: bozena@croatica.botanic.hr



mailto:bozena@croatica.botanic.hr

ZOBODAT - www.zobodat.at

Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Sauteria-Schriftenreihe f. systematische Botanik, Floristik u.
Geobotanik

Jahr/Year: 2001
Band/Volume: 11

Autor(en)/Author(s): Pavletic Zinka, MiticA%. Bozena, NikolicAYz Toni, TrinajsticA% Ivo

Artikel/Article: Karyologische Analyse der alpisch-dinari§chen Populationen der
Gattung Iris L., Pallidae Serie (A. KERN.) TRINAJSTICA'% (Iridaceae) 395-414


https://www.zobodat.at/publikation_series.php?id=7140
https://www.zobodat.at/publikation_volumes.php?id=24390
https://www.zobodat.at/publikation_articles.php?id=45853

