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Abstract: A karyological analysis of the two species of Spartecytisus (S. filipes and S. supranubius) was carried
out. Both species have the same chromosome number 20=48. S. nubigenus shows a number of accessory
chromosomes varying from O to 4, with a maximum frequency of 2. In addition. a comparison was made with the
karyological data already available for the taxa of the Cytisus-group and for other intcrmediate genera of the

Genisteae

Introduction

Spartocytisus Webb & Berth. is a small genus
endemic to the Canary Islands, which includes S.
filipes Webb & Berth. and S. supranubius (L. f.)
Christ ex Kunkel. This interpretation is followed by
many authors who have studied the flora of the
Canary Islands (Lems 1960; Lid 1967: Santos
Guerra 1983; Bramwell & Bramwell 1990:
Schoenfelder et al.. 1993). On the contrary Polhill

(1976), followed by Bisby (1981). suggests to refer

Spartocytisus 10 the genus Cyrisus Desf.. within the
sect. Oreosparton (Webb) Frodin ex Polhill, where
it would occupy a position closed 1o sect.
Trianthocytisus  Griseb. and Alburnoides DC.,
owing to several flower characters (Frodin 1965;
Polhill 1976). Spartocytisus differs, however, from
the former section in the shrubby habitus with
many virgate branches, in the small. caducous
leaves and in the pink or white (and not yellow)
flowers grouped at the nodes of branches without
leaves. It mainly differs {rom the species of the
latter section in the terete or angled branches which
are not T-shaped in cross-section and in the
herbaceous and circumscissilely deciduous calyx.
Spartocytisus filipes (= Cytisus filipes Webb &
Berth.) is a small shrub of slender appearance
which grows between 0 and 800 in in the clearings
of sclerophyllous forest and pinewood on the
Islands of Tenerife, Gomera, La Palma and Hierro.
S. supranubius (= Spartivm supranubius L. t.,
Spartocytisus nubigenus (Willd.) Webb & Berth.,
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Cytisus supranubius (L. f.) Kuntze) is also a
nanophanerophyte but of larger size and of stouter
habitus. It is dominant in the vegetation of the
upland and subalpine zones ("pisos supracanario y
orocanario” according to Rivas Martinez 1987) of
Tenerife and, more rarely, of La Palma (Lems
1960; Lid 1967: Santos Guerra 1983:; Bramwell &
Bramwell 1990). Its epithet derives from the fact
that it grows in the zone above the clouds ("mar de
nubes"). typically between 1700 and 3000 m,
particularly in Las Canadas del Teide (Is.
Tenerifc). The species characterizes the alliance
Spartocytision nubigeni Oberdorter ex Esteve 1973
and the association Spartocytisetum nubigeni
Oberdorfer ex Esteve 1973 (Rivas Martinez et al.
1993).

A karyological analysis of both spccies was
carried out in order to increase the systematic
knowledge - of  Spariocytisus.  No  previous
karyological data werc known for S. filipes from
the literature.

Materials and methods

The karyological investigations were carried

out on seeds, collected in the field, of two
populations of Spartocytisus  filipes and two
populations of S. supranubius (Fig. 1). The

localities of the collection and the names of the
collectors are given in Tab. 1. Voucher specimens
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Fig. 1 - Origin of the examined populations of Spartocytisits
Jilipes (W) and S. supranubius (®).

are deposited in the herbarium of the
Department of Biology, University of Trieste
(TSB).

The mitotic investigation was carried out on
root tips of seedlings, pretreated with 8-
hydroxiquinoline, fixed in a 1:3 solution of glacial
acetic acid: absolute ethanol (Carnoy's fluid),
hydrolized in HCI IN at 60° C for six minutes and
stained with Feulgen method. Slides were prepared
using the squash technique. For each population 15
1o 30 good methaphase plates were examined. Only
numbers of chromosomes can be given here, being
the somatic chromosomes too small (0.56-1.45 pm)
for effective karyotyping.

Results

Spartocytisus filipes shows a high percentage of
germination in both populations. The chromosome
number 2n = 48 was counted (Tab. 1). The
dimensions of the chromosomes fall within an
interval of 0.60 and 1.26 pum. No significant

variation in size was noted and the chromosome
complement appears to be very homogeneous (Fig.
2). The chromosomes are elliptical in shape (after
Persson 1971).

Spartocytisus  supranubius shows, in both
populations, a higher percentage of germination at
a lower optimal temperature, probably related to
the different ecology (higher altitude) of the plant.
The chromosome number 2n = 48+(0-4B) was
counted (Tab. 1). The presence and number of
accessory chromosomes was variable (2n = 48 in
31.5%, 2n = 48+2B in 57.4% and 2n = 48+4B in
11.4% of the cases examined). Borgen (1969)
counted 2n = ¢. 48 in material from Fortalez las
Caiiadas. The chromosome size ranges between
0.56 and 145 pm. Also in this case the
complement is homogencous and the chromosomes
are too small to carry out a more thorough
examination of the morphology (Fig. 2). The
chromosomes are elliptical in shape (after Persson
1971).

Discussion

The karyological analysis showed that both
species of the genus Spartocytisus have the same
somatic number 2n = 48. S. supranubius has a
number of accessory chromosomes which varies
from 0 to 4 with a maximum frequency of 2. The
chromosome lenghts of the two species are
comparable.

In order to evaluate the karyological condition
of Spartocytisus, a comparison was made of the
known karyological data for the various taxa of the
Cyrisus-group and of the intermediate genera of the
Genisteae with more primitive characters. The
chromosome numbers recorded in the various taxa

Tab. 1 - Geographical origin of the examined populations ot Spartocytisus species, with collectors of the seeds. chromosome numbers, number
ot metaphase plates studicd, temperature and percentage of germination.

TAXON LOCALITY COLLECTOR | DIPLOID No.| No.OF | GERMINATION % OF
PLATES | TEMPERATURE | GERMINATION
S. filipes Caldera de Taburiente, P. Romero 48 20 20rI¥E 70
Is. LLa Palma Manrique
Valle Guerra, Is. Tencrife A. Santos Guera 48 15 20/21 °C 65
S.nubigenus | M. Bemmeja. Is. Tenerite A. Santos Guerra 48 + (0-4B) 30 17/18 °C 85
Las Canadas dcl Teide. Is. G. Junio 48 + (0-4B) 30 17/18 °C 90
Tenerife
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Fig. 2 - Somatic mctaphase plates. - a. b, photo and drawing of Spartocytisus filipes (2n = 48): ¢, d. photo and drawing of S. supranubius

(2n = 48+2B). B-chromosomes are arrowed. Scale bar = Sum.

of all the sections of Cyrisus s.l., including
Chamaccytisus Link, Chronanthus (DC.) C. Koch,
Lembotropis Griseb., Corothamnus (Koch) C. Presl
and Sarothamnus Wimm., are shown in Tab. 2. The
nomenclature of sections follows Polhill (1976),
that of species follows Greuter et al. (1989) with
the exception of the species of the sect. Tubocytisis
DC., which is in accordance with Cristofolini
(1991). The attribution of the species (o the
sections of Cytisus is taken from Frodin &
Heywood (1968). C. ingramii was kept scparate
from C. commutatus and C. patens from C. siriatus.
as in Frodin & Heywood (1968), whereas Horjales
(1978) and Greuter er al. (1989) consider these
taxa, whose taxonomic status is still not entirely
clear, to be synonymous.

The chromosome number 2n = 48 is, therefore,
by far the most common in the various sections of
Cytisus s.l., even if sometimes 2n = 24, 46, 50, 96.
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100 and, more rarely, 22, 44, 52 and 54 were
counted. These werc interpreted as cases of
hypoancuploidy and hyperancuploidy by Saiiudo
(1979) and Verlaque (1988). It can be assumed that
the most probable basic chromosome number
would be, both for Spartocytisus and for the other
taxa included in Cytisus-group, x 12 (Sanudo
1979) or perhaps x = 6, as proposed by Verlaque
(1988). In particular, among the different sections
of Cytisus, sect. Corothamnus, Spartopsis and
Lembotropis show chromosome numbers which can
be interpreted as examples of hypoancuploidy,
whereas sect. Trianthocytisus and Chronanthus can
be considered as cases of hyperaneuploidy. Sect.
Alburnoides shows, in addition to more frequent
cases of hypoaneuploidy. rarer cases of
hyperaneuploidy. Sect. Tubocytisus is. on the other
hand, more heterogeneous, with two (rarely three)
ploidy levels clearly represented, frequent cases of
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Tab. 2 - Chromosome numbers of the species of Cytisus s.l. with the bibliographic references and the origin of the seeds [the
abbreviations of the territories follow Flora Europaea, except for Slovenija (S1), Hrvatska (Hr), Ceskd Republika (CR) and Slovenska
Republika (SR)]. When horticultural material was used, the conventional acronym according to the Index Herbariorum is reported when

possible; otherwise the Botanical Garden is indicated.

TAXON APLOID No. | DIPLOID No. REFERENCES LOCALITY
sect. Trianthocytisus Griseb.
C. aeolicus Lindley 2n=48 Frahm-Leliveld 1957 Bot. Gard., Antibes
2n= 52 Bartolo etal. 1977 Vulcano, Isole Eolie (It)
C. villosus Pourret n=25 Forissier 1975b Bosco di Ficuzza (it)
2n= 48 Saiiudo 1973b Los Barrios, Cadiz (Hs)
C. emeriflorus Reichenb. n=25 Favarger 1969 Grigna Meridionale (It)
Forissier 1973a Grigna Meridionale (It)
sect. Alburnoldes DC.
C. balansae (Boiss.) Ball subsp. europaeus n=23 Safiudo 1973b Somosierra, Madrid (Hs)
(G. Lopez & Jarvis) Mufioz Garmendia Forissier 1975b Cévennes & Lautaret (Ga)
(= C. purgans sensu Tutin & al.) 2n=+ 46 Castro 1949 Col
C. multiflorus (L'Hér.) Sweet n=23 Safiudo 1973b Avila (Hs)
Forissier 1975b Coimbra (Lu)
2n= 46 Gilot 1965 Col
2n=48 Femandes & Santos 1971 |Penedones ( Lu)
Femandes et al. 1977 Tennas de Caldelas (Lu)
Femandes & Queiros 1978 [Coimbra (Lu)
2n=>54 Horjales 1974 Vila Franca, Coimbra (Lu)
2n=+ 96 Castro 1949 L,
C. ardoinoi E. Foumn. n= 25 Forissier 1975b Plateau de Caussols, Alpes Maritimes (Ga)
sect. Corothamnus (Koch) Nyman
(= Corothamnus (Koch) C. Presl)
C. procumnbens (Willd.) Sprengel 2n=22 Castro 1949 E
2n=44 Hindakoval974 Juhoslovensky kras; Tripeniazky
above Jelsava (SIR) (SR)
2n= 48 Dvorak & Dadakova 1976b|Boleradice, Kurdejov (CR)
Dvorak 1977 Boleradice, Kurdejov (CR)
C. decumbens (Durande) Spach n=23 Forissier 1973a w
2n= 48 Safiudo 1973b Oncala, Soria (Hs)
sect. Spartopsis Dumort. (= Sarothamnus Wimm.,
Cytisus sect. Sarothamnus (Wimm.) Benth.)
C. ingramii Blakelock 2n=c.92 Horjales 1978 Maiion-Coruria (Hs)
2n=96 Saiiudo 1973b Lugo (Hs)
C. commutatus (Willk.) Briq. n=23-24 Safiudo in Lainz et al. 1976 | Santander (Hs)
n=48 | Safiudo 1973b Mafiaria, Vizcaya (Hs)
C. arboreus (Desf.) DC.
subsp. baeticus (Webb) Maire n=24 Safiudo 1973b Cadiz (Hs)
subsp. malacitanus (Boiss.) Malagarriga n=24 Sailudo 1973b Orgiva, Granada (Hs)
C. striatus (Hill) Rothm. n=23 Forissier 1975a Coimbra (Lu)
2n= 46 Saiiudo 1973b Lugo (Hs)
Horjales 1975 Isla de Ons, Pontevedrea (Hs)
2n= 46,48 Horjales 1974 Coimbra (Lu)
Horjales 1975 La Barquera, Coruiia (Hs)
2n= 48 Femandes & Santos 1971 |San Pedro da Cova, Gondomar (Lu)
Femandes et al. 1977 Guarda, Braga (Lu)
C. grandiflorus (Brot.) DC. n=24 Sarfiudo 1973b Santa Elena, Jaén (Hs)
2n=24 Femandes & Santos 197] |Coimbra (Lu)
n= 46 Gilot 1965 COlI, Chelsea Physic Gard.
2n= 48 Horjales 1975 S. Paulo de Frades, Coimbra (Lu)
Femandes et al. 1977 Caldelas, Vila Nova de Gaia (Lu)
Fermmandes & Queiros 1978 |Guarda (Lu)
C. scoparius (L.) Link n=23 Forissier 1973a Correze (Ga)
Safiudo 1973b Santa Elena, Jaén (Hs)
2n=24 Berger etal. 1958 (after
Safiudo 1979)
2n=46 Gilot 1965 G, Bot. Gard. Delft
Gill & Walker 1971 various localities (Br)
Zielinski 1975 Blazejewka (Po)
2n= 46, 48 Horjales 1975 Sigueiro, Trasmonte-Sedeira, Corusia (Hs)
Heiser & Witaker 1948 Califomia (introduced)
2n=48 Morton 1955 Longtown, Cumberland (Br)
Bocher & Larsen 1955 various localities (Ge, Ho, Br, Ga, Hs)
Horjales 1975 La Barquera, Corufia (Hs)
Femandes et al. 1977 Penedones (Lu)
Femandes & Queiros 1978 | Minho (Lu)
36 Studia Geobot. 14 (1994)
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subsp. maritimus (Rouy) Heywood 2n=24 Morton {955 Lizard, Comwall (Br)
2n=46 Gill & Walker 1971 Dungeness (Br)
2n=48 Bocher & Larsen 1955 Grosnez Point, Jersey (Br)
Adams 1957 Lizard Head, Comwall (Br)
Gill & Walker 1971 Comwall ( Br)
subsp. cantabricus (Willk.) Rivas Martinez & al. n=24 Saiiudo 1973b Santander (Hs)
subsp. reverchonii (Degen & Hervier) n=24 Saiiudo 1973b Alcaraz, Teruel (Hs)
Rivas Goday & Rivas Martinez n=+ 46 Castro 1949 E
C. patens L. n=24 Saiiudo 1973b Valencia (Hs)
2n=+ 46 Castro 1949 YALT
C. tribracteolatus Webb n=24 Sariudo 1973b Cidiz (Hs)
sect. Chr DC. (= Chr hus (DC.) C. Koch)
C. fontanesii Ball (= Chronanthus biflorus (Desf.) n=25 Safiudo 1973a Zaragoza (Hs), El Fargue, Puerto Lope,
Frodin & Heywood) Sierra de Litjar, Granada (Hs)
=24 Caslro_19.19 /5
sect. Lembotropis (Griseb.) Benth. (= Lembotropis Griseb.)
C. nigricans L. (= Lembotropis nigricans (L.) Griseb) n=23 Forissier 19734 Karpaty (SR), Sudlicher Wienerwald (Au)
2n=48 Santos 1944-45 SBT
Hindakova & Cincura 1967| Cemochov (SR)
Nilsson & Lassen 1971 Novi Vinodolsk (Hr)
Kozuharov et al.1972 Hubavec, Karlovo (Bu)
Zielinski 1975 Przedborza (Po)
2n=96 Castro 1949 POZ
sect. Tubocytisus DC. (= Chamaecytisus Link)
C. proliferus L. fil. 2n= 46,50 Horjales 1975 ORT
2n=48 Castro 1949 Bot. Gard., Orotava
Borgen 1969 GB
var. angustifolius O. Kuntze =52 Horjules 1975 ORT
C. spinescens C. Presl n=50 Forissier 1973b Ovindoli (1t)
C. purpureus Scop. n=25 Forissier 1973b Monte Baldo (1t)
2n= 48 Strasburger 1905
Gilot 1905 Bot Gard., Oldenburg
C. hirsutus L. (= C. aggregatus Schur, n=25 Forissier 1973a Muntele Suhardul (Rm)
C. ciliatus Wahlenb., C.capitatus Scop., Forissier 1973b Timpa (Rm), Graz (Au)
C. supinus L., C. leucotrichus Schur) n=50 Fornissier 1973a Col di Tenda, Lago di Garda (It)
2n== 46 Castro 1949 BAS
2n= 48 Nilsson & Lassen 1971 Pivka (Slo)
Zielinski 1975 Sobatki (Po)
2n=50 Kuzmanov & Markova 197|by the nver Danube (Bu)
2n=c. 84 Horjales 1975 BIRM
2n=c. 91 Horjales 1975 DuUIS
2n=96 Gilot 1965 HAL, DR, MOD
Kuzmanov etal. 1973 Ruse (Bu)
Kuzmanov & Markova 197 |Belogradcik (Bu)
C. hirsutus L. n=25 Forissier 1975a Certosa di Pesio (It); Pazin (Hr)
subsp. polytrichus (M. Bieb.) Hayek 2n= 46 Strid & Andersson 1985  [M. Olympus (Gr)
C. leiocarpus A. Kemer n=25 Forissier 1973b "Romania”
2n=+ 48 Castro 1949 E
C. triflorus Lam. (= C. elongatus Waldst. & Kit.) 2n=48 Frahun-Leliveld 1957 Z
C. gallicus A. Kemer (sub "Chamaecytisus
supinus (L.) Link subsp. capitatus (Scop.)") n= 50 Forissier 1973a Quémigny (Ga)
C. lasiosemius Boiss. (= C. frivaldszkyanus Degen) 2n=48 Kuzmanov 1975 M. Rhodope (Bu)
C. enocarpus Boiss. subsp. etiocarpus
(= C. absinthioides Janka) 2n=96 Kozuharov et al. 1972 Sestrimo, Rila (Bu)
C. austriacus L. subsp. austriacus n=50 Forissier 1973a Hainburg Donau (Au)
2n=48 Dvorak & Dadikova 1976a
Dvordk 1977 Mutenice, Cejc (CR)
2n= 96 Castro 1949 K. Bot. Gard. Tabor, Bot. Gard. Moorestown
C. austriacus L. subsp. austriacus 2n= 48 Guot 1965 STA,POZ
var. rochelii (Wierzb.) Cristof. Hindakova & Cincura 1967|Cemochov (SR)
2n=96 Castro 1949 LISU
C. albus Hacs. 2n=48 Zielinski 1975 Bugiem (Po)
2n=50 Fonssier 1973a Karpaty (SR)
Kuzinanov ¢t al. 1973 Tamovo (Bu)
C. ratisbonensis Schaeffer 2n=24, 48 Zielinski 1975 Przedborz, Maslowice, Olkusza (Po)
2n=48 Dvorik & Dadédkova 1976a
Dvorak 1977 Boleradice, Kurdejov (CR)
C. ruthenicus Fischer ex Woloszak n=25 Forissier 1973a Bot. Gard,, Tiflis (Georgia)
(= C. caucasicus Grossh.) subsp. ruthenicus n= 50 Forissier 1973a Riazan, Moskow (Rs)
2n=48 Zielinski 1975 various localities (Po)
2n=50 Castro 1949 VOR
Incertae sedis
C. procerus Link n=23 Safiudo 1973b Avila (Hs)
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hyperaneuploidy and sporadic examples of
hypoaneuploidy. It is possible, however. that the
counting of 2n = 50, 52, 54, 100 was. at least in
some cases, duc to the presencc ol accessory
chromosomes, as found in S. supranubius (Tab. 1).
Furthermore, conflicting chromosome counts could
also be due to the presence in the complement of
very small and satellited chromosomes, in which
the connection between the satellites and the
remainder ol the chromosome is frequently very
tenuous, so that mistaken counts are easily obtained
(Gill & Walker 1971).

Intermediate genera of the Genisteae with more
primitive  characters  (Polhill 1976,  1979;
Cristololini & Feoli Chiapella 1984), such as
Cytisophyllum  Lang,  Argyrocytisus  (Maire)
Raynaud, Petteria C. Presl, Laburnwm Fabr., have
only occasionally chromosome number 2n = 48,
whercas dilferent numbers such as 2n = 50 and
2n = 52 were counted more often (Tschehow 1931;
Castro 1949: Gilot 1965: Forissier 1973b: Saiiudo
1973b; Fernandes & Queirds 1978: Verlaque er al.
1987). According to Verlaque (1988), this would
reveal, in relict genera with a single polyploid
level, the presence ol a senescent phase in the
ancuploidal evolution, characterized by stabilized
ancuploidy. On the contrary, Cytisus s.1. has three
levels ol ploidy, still showing characters of
expansion or at least of decline. In particular
Chamaecytisus seems 10 be, also on the basis of
karyological characters, still in an active phase ol

speciation.
The fact that Spartocytisus presents an
cupolyploidal complement, even though the

prescnce ol accessory chromosomes, suggests to
congider it as belonging to the Cytisus-group rather
than being a relict, systematically more isolated
genus. S. filipes and S. supranubius would therefore
constitute a  young, karyologically  and
morphologically homogeneous genus, evolved in
the Canary Islands.

Acknowledgements

Financial ~ support  from M.URS.T. is  gratefully
acknowledged. We thank Prof. A. Santos Guerra. Prof. P.
Romero Manrique and Prof. G. Junio for having supplied us with

the seeds and Prot. D. Lausi for the useful discussions.
References

Adams F.W., 1957. Chromosome numbers of Sarothamnus
scoparius (L.) Wimmer. Watsonia, 4 (1): 17-18.

38

Bartolo G., Brullo S., Majorana G. & Pavone P., 1977. Numeri
Cromosomici per la Flora ltaliana: 315-328. Inform. Bot.
ltal., 9 (1): 71-87.

Berger C.A., Witkus E.R. & Mc Mahon RM., 1958.
Cytotaxonomic studies in the Leguminosae. Bull. Torrey Bot.
Club. 85 (6): 405-414.

Bisby F.A., 1981. Genisteae (Adans.) Benth. In: Polhill RM. &
Raven P.H. (eds.), Advances in Legume Systematics. 1. Royal
Bot. Gardens, Kew, 409-425.

Bocher T.W. & Larsen K., 1955. Chromosomes studies on some
European flowering plants. Bot. Tidsskr., 52 (2): 125-132.

Borgen L., 1969. Chromosome numbers of vascular plants from
the Canary Islands, with special reference the
occurenceof polyploidy. Nytt Mag. Bot., 16: 81-121.

Bramwell D. & Bramwell Z.1.. 1990. Flores Silvestres de las Islas
Canarias. Rueda, Madrid, 376 + XIV pp.

Castro D. dc. 1949. Novas niimeros de cromosomas para o
género Cytisus L. Agron. Lusit., 11 (2): 85-89.

Cristofolini G.. 1991. Taxonomic revision of Cytisus Desf. sect.
Tubocytisus DC. (Fabaceae). Webbia, 45 (2): 187-219.

Cristofolini G. & Feoli Chiapella L., 1984. Origin and
diversification of Genisteae (Fabaceae): a serosystematic
purview. Webbia, 38: 105-122.

Dvordk F.. 1977. Study of chromosomes of Angiosperms 5.
Scripta Fac. Sci. Nat. Ujep. Brun. Biol.. 1 (7): 9-30.

Dvorik F. & Daddkovd B., 1976. In: Léve A. (ed.), /OPB
chromosome number reports LII1. Taxon, 25 (4): 483-500.

Favarger C., 1969. In: Love A. (ed.), [OPB chromosome number
reports XXII. Taxon, 18: 433-442.

Femandes A. & Queirés M., 1978. la
connaissance  cytotaxinomique des Spermatophyta  du
Portugal. IV. Leguminosae (Suppl. 3). Bol. Soc. Brot., 52:
79-164.

Femandes A. & Santos MF.. 1971. Contribution &
connaissance  cytotaxinomique des Spermatophyta
Poruigal. V. Leguminosae. Bol. Soc. Brot., 45: 177-226.

Femandes A., Santos M.F. & Queirés M., 1977. Contribution a la

cytotaxinomique des  Spermatophyta  du
Portugal. IV. Leguminosae (Suppl. 2). Bol. Soc. Brot., 51:
137-186.

Forissier R.. 1973a. Recherches cytotaxonomiques préliminaires
sur les genres Lembotropis, Cytisus, Chamaecytisus, Genista
et Chamaespartium. Bull. Soc. Neuchdteloise Sci. Nat., 96:
51-65.

Forissier R., 1973b. In: Love A. (ed.), IOPB chromosome number
reports XLII. Taxon, 22 (5/6): 647-654.

ForissierR., 1975a. In: Léve A. (ed.). /OPB chromosome number
reports XLVII. Taxon, 24 (1): 143-146.

Forissier R.. 1975b. In: Léve A. (ed.), IOPB chromosome number
reports L. Taxon, 24 (5/6): 671-678.

Frahm-Leliveld J.A.. 1957. Observations cytologiques
quelques Légumincuses tropicales et subtropicales. Rev.
Cytol. Biol. Vég.. 18 (3): 273-287.

Frodin J.. 1965. Generic and sectional limits in Cytisus L. s. lat.
M. Sc. Thesis, University of Liverpool.

Frodin D.G. & Heywood V.H.. 1968. Cytisus L. In: Tutin T.G.,
Heywood V.H.. Burges N.A., Moore D.M. Valentine D.H.,
Walters S M. & Webb D.A. (eds.). Flora Europaeca. 2.
Cambridge University Press, Cambridge, 86-90.

Gill J.J.13. & Walker S., 1971. Studies on Cytisus scoparius (L.)
Link with particular reference to the prostrate forms.
Waltsonia, 8: 345-356.

1o

Contribution a

la

du

connaissance

sur

Studia Geobot. 14 (1994)



- Karyological studics of Spartocytisus -

Gilot J., 1965. Contribution a ['étude cytotaxonomique des
Genisteae et des Loteae. Cellule, 65 (3): 317-347.

Greuter W., Burdet H.M. & Long G. (eds.), 1989. Med-checklist.
4. Conservatoire et Jardin botaniques, Genéve, 458 +
CXXIX pp.

Heiser C.B. & Whitaker T.W., 1948. Chromosome number,
polyploidy, and growth habut in California weeds. Amer. J.
Bot., 35 (3): 179-186.

Hindakova M., 1974. Maijovsky J. er al. (eds.), Index
ofchromosome numbers of Slovakian Flora (Part 3). Acta
Fac.Rerum Nat. Univ. Comenianae Bot., 22: 1-20.

Hinddkova M. & Cincura F., 1967. Angaben (iber die Zahl und
Morphologie der Chromosomen einiger Pflanzenarten aus
dem Territorium der Ostslowaket I. Acta Fac. Rerum Nat.
Univ. Comenianae Bot., 14: 181-227.

Horjales M., 1974. Natmeros cromosomicos en Genisteas. Anales
Inst. Bot. Cavanilles, 31: 175-178.

Horjales M., 1975. Numeros cromosomicos en Genisteas, 1.
Trab. Dep. Bot. (Madrid), 7: 43-50.

Horjales M., 1978. Sobre el status taxonémico de Cytisus
ingramii Blakelock. Bol. Soc. Brot., 52: 295-306.

Kozuharov S.I., Kuzmanov B.A. & Markova T., 1972. In: Love
A. (ed.), IOPB chromosome number reports XXXVI. Taxon,
21 (2/3): 333-346.

Kuzmanov B.A., 1975. In: Léve A. (ed.), IOPB chromosome
number reports XLIX. Taxon. 24 (4): 501-516.

Kuzmanov B.A. & Markova T., 1973. In: Love A. (ed.), /IOPB
chromosome number reports XL. Taxon, 22 (2/3): 285-291.

Kuzmanov B.A., Ancev M.E. & Markova T.A., 1973. In: Love A.
(ed.), IOPB chromosome number reports XLI. Taxon, 22 (4):
459-464.

Lainz M., 1976. Aportaciones al conocimiento de la Flora
Cantabro-asturtana, XI. Bol. Inst. Estud. Asturianos (Supl.
Cien.), 22: 3-44.

Lems K., 1960. Floristic Botany of the Canary lIslands.
Sarracenia, S: 1-94.

Lid J., 1967. Contributions to the Flora of the Canary Islands.
Norske Vidensk. - Akad., Mat. - Naturvidensk. KI.. Avh., 23:
3-212.

Morton J.K., 1955. Chromosome suudies Sarothamnus
scoparius (L.) Wimmer and its subspecies prostratus (Batley)
Tutin. New Phytol., 54 (1): 68-69.

Nilsson O & Lassen P., 1971. Chromosome numbers of vascular
plants from Austria, Mallorca and Yugoslavia. Bot. Not..
124:270-276.

Persson J., 1971. Studies in the Aegean Flora. XIX. Notes on
Alyssum and some others genera of Cruciferac. Bot. Not.,
124:399-418.

Polhill R.M., 1976. Genisteae (Adans.) Benth. and related tribes
(Leguminosae). Bot. Syst., 1: 143-368.

In:

on

39

Polhill R.M., 1979. Proposal to conserve and retypify the name
Cytisus (Leguminosae). Taxon 27: 556-559.

Rivas-Martinez  S., 1987. Nociones sobre (fitosociologia,
biogeografia y bioclimatologia. In: Peinado Lorca M. &
Rivas-Martinez S. (eds.)., La Vegetation de
Universidad de Alcala de Henarers, 17-45.

Rivas-Martinez S., Wildpret de la Torre W., del Arco Aguilar M.,
Rodriguez O., Pérez de Paz P.L., Garcia-Gallo A., Acebes
Ginovés R., Diaz Gonzilez T.E. & Ferméandez-Gonzilez F.,
1993. Las comunidades vegetales de la Isla de Tenerife
(Islas Canartas). lItin. Geobot., 7: 169-374.Santos A.C. dos,
1944-45. Algumas contagens de cromosomas nos géneros
Genista L. e Cytisus L. Bol. Soc. Brot., 19: 519-522.

Santos Guerra A., 1983. Vegetation y Flora de la Palma.
Editorial Interinsular Canaria, Santa Cruz de Tenerife, 348
pp-

Sainudo A.. 1973a. Variabilidad cromosémica de las Genisteas
de la Flora espariola en relacién con su ecologia. I. Niimero
y comportamiento de los cromosomas durante la meiosts. D.
Géneros Chronanthus (DC.) C. Koch, Adenocarpus DC. y
Erinacea Adanson. Lagascalia, 3 (2): 205-210.

Saiiudo A.. 1973b. Variabilidad cromosémica de las Genisteas
de la Flora espariola en relacion con su ecologia. I. Nitmero

Espana.

y comportamiento de los cromosomas durante la metosis. E.
Género Cytisus L. Bol. Soc. Esp. Hist. Nat., 71: 34]-355.
Saiiudo A.. 1979. Chromosome variability in the Genisteae
(Adans.) Benth. (Leguminosac). Webbia, 34 (1): 363-408.
Schonfelder P., Leén Arencibia M.C. & Wildpret de la Torre W,
1993. Catdlogo de la Flora vascular de la Isla de Tenerife.

Itin. Geobot., 7: 375-404.

Strasburger E., 1905. Typische und allotypische Kerntetlung.
Jahrb. Wissen. Bot., 42 (1): 1-71.

Strasburger E., 1907. Uber die Individualitit der Chromosomen
und die Pfropfhybriden-Frage. Jahrb. Wissen. Bot., 44 (3):
482-555.

Strid A. & Andersson I.A.. 1985. Chromosome numbers of Greek
mountain plants. An annotated list of 115 species. Bot. Jahrb.
Syst., 107 (1-4): 203-228.

Tschechow ~ W., 1931.  Karyologisch systematische
Untersuchung der Tribus Sophoreae. Podalyrieae wund
Genisteae. Izv. Tomsk. Otd. Gosud. Russk. Bot. Obsc., 3
(1/2): 121-131.

Verlaque R., 1988. Modalités de la speciation chez les Genisteae.
Act. Simp. Int. Bot. Pius Font i Quer,2: 49-68.

Verlaque R., Seidenbinden M. & Reynaud C.. 1987. Recherches
cytotaxonomiques — sur la  speciation  en  région
Méditerranéennc 111 espéces aneuploides. Rev. Biol. - Ecol.
médit., 10: 315-346.

Zielinski J., 1975. The genus Cytisus L. s.l. tn Poland. Arbor.
Kérnickie, 20: 47-111.

Received December 4, 1994
Accepied February 28, 1995





