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Chromosome numbers and karyotypes in Arum (Araceae) 

S. D'EMERICO, P. BIANCO and P. MEDAGLI 
Institute of Botany, University of Bari, Bari, Italy. 

SUMMARY - Chromosome morphology was studied in five species of the genus 
Arum (Araceae). The karyotypes of Arum orientale (2n=28), A. alpinum (2n=28) and 
A. nigrum (2n = 28) were very similar. A. pictum (2n = 28) is composed of a higher 
number of asymmetric chromosomes. The karyotype of A. maculatum (2n =56) shows 
great similarities to the karyotypes of A. orientale and A. alpinum. 

INTRODUCTION 

The genus Arum is composed of about fifteen taxa in Europe (PRIME 
1982) and includes diploid and polyploid types. 

Recently BoYCE (1989) divided the genus Arum into two subgenera (Arum 
and Gymnomesium) based on the different flowering of A. pictum which is the 
only species of the subgenus Gymnomesium. Moreover, sectional separation is 
on the basis of tuber structure with horizontal-rhizomatous tubers in polyploid 
species (2n =56, 2n = 84) and vertical-discoid tubers in diploid species (2n = 28) 
(BEDALOV 1973b, 1975a, 1975b, 1981). 

In the present paper karyotypes of A. orientale, A. alpinum, A. nigrum, A. 
pictum and A. maculatum are investigated and compared. 

MATERIAL AND METHODS 

The plants were either collected from nature or from material kept in the 
Botanical Garden of the University of Zagreb. Plants, chromosome numbers and 
karyotypes observed are reported in Table 1. Root tips were pretreated with 0.3% 
colchicine at room temperature for 2 h, then fixed for 5 min in ethyl alcohol100%, 
chloroform, glacial acetic acid, formalin mixture (5,1,1,1 v/v) (BATIAGUA 1957a). 
Hydrolysis was made at cold in concentrated HCl diluted 1:1 with distilled water 
(approx. 18%) for 20 min (BATIAGUA 1957b), followed by staining with Feulgen. The 
karyotype was constructed from well-spread metaphase plates. Nomenclature adopted 
by LEVAN et al. (1964) was followed for recognizing chromosome types. 
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Arum orientale. - Somatic analysis at root tip mitosis revealed 2n = 28 
chromosomes (Fig. 1). The karyotype consists of 
6m + 4msc +2m:+ 8sm + 6sm5 + 2smsc (Figs. 3 and 12a). The lengths of the 
chromosomes range from 5.40 to 3.10 IJ.m. Pairs 1, 4 and 8 have secondary 
constrictions on the long arm; pairs 3, 11 and 12 have a satellite on the short 
arm; pairs 14 has a satellite on the short arm and a microsatellite on the long 
arm. 

Arum alpinum. -At metaphase 28 chromosomes are seen (Fig. 2). Size 
varies from 4.80 to 2.95 IJ.m. The karyotype of this species consists of 
12m+ 2msc +2m:+ 8sm + 2sm5 + 2st5c chromosomes (Figs. 4 and 12b). Pairs 1 
and 9 have a secondary constriction on the long arm; pair 12 has a satellite on 
the short arm and pair 14 has a satellite on the short arm and microsatellite on 
the long arm. 

Arum nigrum. -The chromosome number observed was 2n == 28 (Fig. 5). 
Size varies from 6.40 to 3.42 !J.m. The karyotype consists of 
14m+2m5 +2msc+2sm+4sm5 +2smsc+2sm: chromosomes (Figs. 6 and 12c). 
Pairs 7 and 11 have a secondary constrictions on the long arm; pairs 1, 5, 12 
and probably pair 7 have satellite on the short arm; pairs 14 has secondary 
constriction on the long arm and microsatellite on the short arm. 

Arum pictum. - The analysis showed 2n = 28 chromosomes at metaphase 
(Figs. 7-8). Size varies from 5.00 to 2.65 IJ.m. The karyotype of the species 
consists of 8m + 2m5c +2m:+ 6sm + 2sm5 + 6st + 2stsc chromosomes (Figs. 9 
and 12d). Pair 1 has a secondary constriction on the short arm; pair 5 has a 
secondary constriction on the long arm; pair 9 has a microsatellite on the short 
arm and pair 14 has a satellite on the short arm and a microsatellite on the long 
arm. 

TABLE 1 - List of plants, chromosome numbers and karyotypes of the Arum examined. 

Species Chromosome Karyotypic Asymmetry 
numbers (2n) formula indices % 

Arum orientale Bieb. 28 6m + 4msc +2m:+ 8sm + 6sm• + 2smsc 61 
A. alpinum 
Schott et Kotschy 28 12m+ 2msc +2m~+ 8sm + 2sm• + 2stsc 61 

A. nigrum Schott 28 14m+ 2m"+ 2msc + 2sm + 4sm• + 2smsc + 2srn: 60 
A. pictum L.f. 28 8m + 2m•c +2m~+ 6sm + 2sm5 + 6st + 2st5c 65 
A. maculatum L. 56 22m+ 6msc + 12sm + 6sm• + 2smsc + 2srn: + 4st + 2stsc 63 

s = satellite 
sc = secondary constriction. 
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Figs. 1 and 3. - Mitotic metaphase (X 2000); diploid karyotype (X 3000) of Arum orientale Bieb. 

Figs. 2 and 4. - Mitotic metaphase (X 2000); diploid karyotype (X 3000) of Arum alpinum Schott et 
Kotschy. 
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Figs. 5-6. - Mitotic metaphase (X 1400); diploid karyotype (X 3000) of Arum nigrum Schott. 
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Figs. 7-8. - Mitotic metaphase ( x 2000). 

Fig. 9. - Diploid karyotype (X 3000) of Arum pictum L. f. 
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Figs. 10-11. - Mitotic metaphase (X 1700); diploid karyotype (X .3000) of Amm 1114CU/tztum L. 
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Fig. 12.- Idiograms of a) Arum orientale Bieb., b) A. alpinum Schott et Kotschy, c) A. nigrum Schott, 
d) A. pictum L. f. 
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13 
0 

0 

Fig. 13. - Idiogram of Arum maculatum L. 

Arum maculatum. - The species showed 2n = 56 chromosomes (Fig. 
10). Size varies from 4.80 to 2.00 IJ.m. The karyotype consists of 
22m+ 6msc + 12sm + 6sm5 + 2sm5c + 2sm~ + 4st + 2st5c (Figs. 11 and 13). Pairs 
1, 16, 18, 25 and 28 have a secondary constrictions on the long arm; pairs 4, 
24, 26 have a satellite on the short arm and pair 27 has a microsatellite on the 
short arm and a secondary constriction on the long arm. 

DISCUSSION AND CONCLUSIONS 

Our analyses revealed 2n = 28 chromosomes in Arum orientale, A. al
pinum, A. nigrum, A. pictum and 2n =56 in A. maculatum according to 
literature (PRIME 1961; LovE et al. 1961, 1973; CoNTANDRIOPOULOS 1962; 
ERBRICH 1965; BOLKHOVSKIKH eta/. 1969; ZAHARIYEVA eta/. 1969; TARNAVS
CHI et al. 1970; WEisLO 1970; BEuRET 1971, 1972, 1977; LovKA et al. 1971; 
MARCHI 1971; NILSSON et al. 1971; TERPO 1971, 1973; MARCHANT 1972; 
BEDALOV 1973a, 1973b, 1975a, 1975b, 1976, 1977, 1978, 1980, 1981, 1982, 
1983; KoNONOV et al. 1974). In the above mentioned works only chromosome 
numbers have been reported, while the first paper on Arum species karyotypes 
was published by MoNTI et al. (1978). 

The analyzed diploid karyotypes of A. orientale, A. alpinum and A. nigrum 
are morphologically very similar; moreover they are characterized by the 
presence of lightly Feulgen-stained segments in some chromosomes. It is 
necessary to note a considerable similarity of the asymmetry indices in A. 
orientale and A. alpinum (Table 1), while A. nigrum differs from the other two 
diploids for a more symmetric karyotype. 

The karyotype of A. pictum, compared to the other investigated species, is 
composed of a higher number of asymmetric chromosomes. This is in agree-

D
ow

nl
oa

de
d 

by
 [

O
tto

-v
on

-G
ue

ri
ck

e-
U

ni
ve

rs
ita

et
 M

ag
de

bu
rg

] 
at

 0
3:

04
 2

2 
O

ct
ob

er
 2

01
4 



CHROMOSOME NUMBERS AND KARYOTYPES IN ARUM 169 

ment with the results obtained from analysis made on similar materials by 
MoNTI et al. (1978). The asymmetric karyotype of A. pictum suggests a recent 
origin of the species (STEBBINS 1971), and probably its structure has been 
derived, during evolution, from an ancestral parent by chromosome rearrange
ments without alteration of the basic number (F AVARGER and SILJAK-Y AKOVLEV 

1986). 
The karyotypes of these four diploid species and the ones of the other 

species we are investigating (unpublished data) show some marker-chromo
somes. In particular, in every species, pair 14 is constituted by chromosomes 
with a satellite on the short arm and another satellite on the long arm. 

The chromosomes morphology in A. maculatum, 2n =56, is very much 
similar to those reported for A. orientale and A. alpinum. The chromosomes of 
the tetraploid can be divided into sets of two supporting an allopolyploid 
origin. In this polyploid, too, a chromosome pair with a satellite on the short 
arm and a satellite on the long arm has been found. 

REFERENCES 

BATTAGLIA E., 1957a. -A new <<5 minutes-fixation» in chromosome analysis. Caryologia, 9: 368-370. 
-, 1957b. - A simplified Feulgen method using cold hydrolysis. Caryologia, 9: 372-373. 
BEDALOV M., 1973a. - IOPB chromosome number reports. XL. Taxon, 22: 115-118. 
-, 1973b. - Citotaksonomska i horoloska istazivanja araceja u Jugoslaviji. Disertacija (Mscr.) Zagreb. 
-, 1975a. - Cytotaxonomical and phytogeographical investigation of the species Arum italicum Mill. in 

Jugoslavia. Acta Bot. Croat., 34: 143-150. 
-, 1975b.- Taxonomic problems and distribution of the species Arum nigrum Schott in the Balkan flora. 

In: <<Problems of Balkan flora and vegetation>>, Sofia. 
1975c. - Cytotaxonomical investigations and distribution of the species Arum orientale M.B. in 

Jugoslavia. Abstracts XII Intern. Bot. Congr. Leningrad. 
1976. - Citotaksonomska i biljnogeografska istrazivanja vrste Arum alpinum Schott et Kotscky u 

Jugoslaviji. Glasn. Prir. Mus. Beograd., 31: 111-118. 
-, 1977.- Citotaksonomska i biljnogeografska istrazivanja vrste Arum maculatum L. u Jugoslaviji. Acta 

Bot. Croat., 36: 107-117. 
-, 1978.- Sur quelques especes diploides du genre Arum L. Bull. Soc. Neuchatel Sci. Nat., 101: 85-93. 
-, 1980. - Two Arum interesting for the flora of South Italy. ]ournees Etud. System. et Biogeogr. 

Medit.-Cagliari, C.I.E.S.M., pp. 101-102. 
-, 1981.- Cytotaxonomy of the genus Arum (Araceae) in the Balkans and the Aegean area. Bot. Jahrb. 

Syst., 102: 183-200. 
-, 1982. - Die Gattung Arum in den Ostalpenlandem. Stapflia, 10: 95-97. 
-, 1983.- Distribution of the species Arum alpinum Schott et Kotschy in the West mediterranean area. 

Rapp. Comm. Int. Mer Medit., 28: 107-109. 
BEURET E., 1971. -Repartition geographique de quelques Arum des groupes maculatum L. et italicum 

Mill. Bull. Soc. Neuchatel Sci. Nat., 94: 29-36. 
-, 1972. - Presence d'un Arum diploide en Italie. Ibid., 95: 35-41. 
-, 1977. - Contribution a !'etude de la distribution geographique et de la physiologie de taxons aHines di-

et polyploides. Bibliotheca Botanica, Stuttgart. 
BOLKHOVSKIKH Z., GRIFF., MATVEJEVA T. and ZAKHARYEVA 0., 1969. - Chromosome numbers of 

flowering plants. Leningrad. 
BoYCE P.C., 1989. -A new classification of Arum with keys to the infrageneric taxa. Kew Bull., 44: 

383-395. 

D
ow

nl
oa

de
d 

by
 [

O
tto

-v
on

-G
ue

ri
ck

e-
U

ni
ve

rs
ita

et
 M

ag
de

bu
rg

] 
at

 0
3:

04
 2

2 
O

ct
ob

er
 2

01
4 



170 D'EMERICO, BIANCO and MEDAGU 

CoNTANDRIOPOULOS J., 1962. - Recherches sur Ia flore endemique de Ia Corse et sur ses origines. Ann. 
Fac. Sci. Marseille, 32: 1-354. 

ERBRICH P., 1965. - Uber Endopolyploidie und Kernstrukturen in Endospermbaustorien. Osterr. Bot. 
Zeits., 112: 197-262. 

FAVARGER C. and SILJAK-YAKOVLEV S., 1986. -A propos de Ia classification des taxons endemiques 
basee sur Ia cytotaxonomie et Ia cytogenetique. Colloque Int. de la Botanique Pyrem!enne (Pyr. 
or.), pp. 287-303. 

KoNONOV V. and MoLKOVA 1., 1974. - Genus Arum in URSS. Novitates Systematicae Plantarum 
Vascularium, 11: 75-83. 

LEVAN A., FREDGA K. and SANDBERG A.A., 1964. - Nomenclature for centromeric position on 
chromosomes. Hereditas, 52: 201-220. 

LOvE A. and LOvE D., 1961. -Chromosome numbers of central and north-west European plant species. 
Opera Bot. Lundensis, 5(1). 

LOvE A. and KJELLQVIST E., 1973. -Cytotaxonomy of Spanish plants. II. Monocotyledones. Lagascalia, 
3: 147-182. 

LovKA M., SusNIK F. and LOVE D., 1971. - IOPB chromosome number reports. XXXIV. Taxon, 20: 
785-795. 

MARCHANT C.]., 1972. - Chromosome variation i1t Araceae: IV. Kew Bull., 26: 395-404. 
MARCID P., 1971. - Numeri cromosomici per Ia flora Italiana. Inform. Bot. !tal., 3: 124-128. 
MoNTI G., PAGNI M.A. and VIEGI L., 1978.- Numeri cromosomici per Ia flora Italiana. Inform. Bot. 

!tal., 10: 101-103. 
NILSSON 0. and LASSEN P., 1971. -Chromosome numbers of vascular plants from Austria, Mal/orca and 

Yugoslavia. Bot. Not., 124: 270-276. 
PRIME C.T., 1961. -Taxonomy and nomenclature in some species of the genus Arum L. Watsonia, 5: 

106-109. 
-, 1982. - Arum L., in Flora Europaea, 5: 269-271, Cambridge. 
STEBBINS G.L., 1971. - Chromosomal evolution in higher plants. Pp. 1-216, E. Arnold, London. 
TARNAVASCHI I.T. and LuNGEANU 1., 1970. - Chromosomenzahlen von einigen in Rumanien wild-

wachsenden Anthophyten. Rev. Roumaine Bioi. Ser. Bot., 15: 381-383. 
TERPO A., 1971. - Arum-rendszertani kutatasok Magyarorszagon. Bot. Kozlem., 58: 150-160. 
-, 1973. - Kritische Revision der Arum-Arten des Karpatenbeckeus. Acta Bot. Acad. Sci. Hung., 18: 

216-255. 
WEISLO H., 1970. - Karyological studies in Polish representatives of Spadiciflorae. Acta Bioi. Cracov., 

13: 84-89. 
ZAKHARYEVA O.J. and MAKUSHENKO L.M., 1969. - Chromosome numbers of Monocotyledones 

belonging to the families Liliaceae. Iridaceae. Amaryllidaceae and Araceae. Bot. Zurn., 54: 1213-
1227. 

Received 20 June 1992; revision accepted 26 December 1992 

D
ow

nl
oa

de
d 

by
 [

O
tto

-v
on

-G
ue

ri
ck

e-
U

ni
ve

rs
ita

et
 M

ag
de

bu
rg

] 
at

 0
3:

04
 2

2 
O

ct
ob

er
 2

01
4 




