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(Recibido el 28 de febrero de 1982)

) Resumen. En esta nota se incluyen una serie de observaciones sobre la citotaxonomia de siete
especies de Galium (Rubiaceae) del NW de Espafa. Se indican los nimeros cromosémicos si-
guientes: G. mollugo L., 2n = 22; G. album Miller, 2n = 44; G. fruticescens Cav., 2n = 44; G.
uliginosum L., 2n = 44; G. rivulare Boiss. & Reuter, 2n = 22y 2n = 44; G. harcynicum Weigel,
2n = 22y2n = 44; G. debile Desv., 2n = 24;y G. palustre .. 2n = 48 y 2n = 96.

Summary. This is a contribution to the cytotaxonomy of seven species of Galium from NW
Spain. The chromosome numbers for the following taxa are reported: G. rr;ollugo L., 2n = 22;
G. album Miller, 2n = 44; G. frucricékcens Cav., 2n = 44; G. uliginosum L., 2n = 44; G. rivula-
re Boiss. & Reuter, 2n = 22 and 2n = 44; G. harcynicum Weigel, 2n = 22 and 2n = 44; G. debile
Desv., 2n = 24, and G. palustre L., 2n = 48 and 2n = 96.

This paper has been proyected as a contribution to the knowledge of the
chromosome numbers of Spanish plants as a part of a cytotaxonomic study of
the genus Galium in the Iberian peninsula. It includes karyologic and taxono-
mic observations of different populations of seven species of this genus, co-
llected in Santander, Asturias and Galicia.
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Galium mollugo L. Sp. Pl. 107 (1753).

Chromosome number. 2n = 22, -

Material investigated. SANTANDER. Near Orefia, 7.X.1977, Kliphuis K
1945. ORENSE. Near Trasmiras, 25 km from Verin, 13.X.1977, Kliphuis K
1949; ruins of the castle near Parador de Verin, 13.X.1977, Kliphuis K 1950;
idem, KliphuisK 1951.

Galium mollugo L. belongs to the Galium mollugo group. This complex
comprises a number of closely related taxa of diploid and tetraploid level.
Some of these are described as species or subspecies. Their taxonomic posi-
tion, however, is not always clear and it is questionable whether all of these

"can be maintained. This is due to the variability of the distinguishing charac-
ters, which often overlap to a large extent.

Galium molilugo is one of the diploid representatives of the complex. In
spite of its polymorphy it can be defined by a distinctive combination of cha-
racters. These are: a lax, much branched, narrow to broadly ovoid panicle;
oblong to broadly oblanceolate leaves, abruptly narrowing towards the apex;
flowers up to 4 mm. in diameter with lobes less than 1 mm. in width and pedi-
cels 1,5 - 4,5 mm. in length, strongly divaricate in fruit. In the experimental
garden these characters remain constant during the years of cultivation. It is
mainly the combination of these characters, rather than the characters themsel-

ves, which distinguish Galium mollugo from the other taxa within the mollugo
group.

The distributional area of Galium mollugo extends from the South of
England across Europe (North of France, Central Germany, Poland) into the
central parts of European Russia. It comprises the whole of Southern Europe,
including the Crimea, except the South - East of the Balkans. It occurs sympa-
trically with the more extensive area of the closely related tetraploid represen-
tative of the group: Galium album Miller. In view of the similarities and the
differences in morphology, this tetraploid must be of allopolyploid origin, and
the diploid Galium mollugo must be one of the sources.

No hybrids are known of Galium mollugo and other diploid taxa within
the group or with diploids of related groups (p. e. Galium lucidum group).
The position of Galium mollugo is furthermore underlined by the existence of a
strong and effective reproductive barrier between the diploid and tetraploid
level within the group. Despite repeated attempts we were unable to obtain
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hybrids between Galium mollugo and Galium album. In this respect the expe-
riments by FAGERLIND (1973) were fully confirmed. Taking everything into
account we feel justified in considering this diploid taxon as a separafe species
as did KRENDL (1967).

Galium mollugo was collected in four localitites. All the material investi-
gated turned out to be diploid with 2n = 22 chromosomes. The chromosome
portrait is regular without satellites or additional chromosomes. The number
2n = 22 has also been reported by PIOTROWICZ (1958) for plants from
Poland, from the South of Switzerland (Ticino) by KLiPHUIS (1962), for Aus-
tria and Yugoslavia by KRENDL (1967), for Czechoslovakia by KLIPHUIS

(1962), KRENDL (1967) and MAJOVSKY (1974), and for France by LABADIE
(1976).

The plants studied are hairy, particularly the stems and nodes of the lower
parts. In this the picture agrees with the observation made by KRENDL (1967).
According to this author the number of plants with indument increases propor-
tionately southwards. The collection numbers K 1950 and K 1951, moreover,
have stems rough owing to retrorse prickles. The margin of the leaves is rough
due to antrorse prickles. Before coming into flower, these plants (K 1950 and

K 1951) are dark in colour due to anthocyanine. Once in flower the leaves are
dark green and the colour of the stem is less intensely reddish-brown.

Galium album Miller, Gard. Dict. ed. 6 no. 7 (1768).

Chromosome number. 2n = 44,

Material investigated. NAVARRA. Near Erasun, 7.X.1977, Kliphuis K
1853; near Zubieta, between Santesteban and Leiza, 7.X.1977, Kliphuis K
1942, OVIEDO. Near Deva (Gijon), 10.X.1977, Kliphuis K 1946. LUGO. Near
Ribadeo, 10.X.1977, Kliphuis K 1947; near Meira, 12.X.1977, Kliphuis K

' 1948. CORUNA. Near Ortiguera, 16.X.1979, Kliphuis K 3368; near Azura,
18.1X.1979, Kliphuis K 3369; near Gayoso, S km from Vimianzo, 17.1X.1979,
Kliphuis K 3376. '

Galium albun Miller is the tetraploid representative of the Galium
mollugo group. It is exceedingly polymorphic. Characters such as the stature
and height of the plant, the ramification, the shape of the panicle, and the
length and width of leaves and petals may vary to a large extent.

Due to this variability the intraspecific classification is extremely



232

difficult. According to SCHONBECK-TEMESY & EHRENDORFER (1979) at least
four subspecies can be recognized. Two of them, e. g. subsp. album and
subsp. pycnotrychum (H. Braun) Kréndl have broadly ovoid inflorecenses
and whithish flowers. The other two, e. g. subsp. prusense (C. Koch) Ehrend. &
Krendl and subsp. amani Ehrend. & Schénb.-Tem., have a narrow cylindrical
panicle and yellowish flowers. The subsp. album is distinct from the subsp.
pycnotrichum by having oblanceolate leaves, gradually narrowing towards the
apex instead of oblong broadly oblanceolate leaves, abruptly narrowing
towards te apex. EHRENDORFER & KRENDL, 1967). Subsp. amani is less poly-
morphic than subsp. prusense and differs from the latter in having smaller co-
rollas, somewhat narrower leaves and its stem is often tinged with anthocyani-
ne (SCHONBECK-TEMESY & EHRENDORFER, 1979). The report of a finding by
STRID & al. (1981) of a diploid of the subsp. prusense on Mount Olympus
_ (Greece) makes the taxonomic position of this subspecies of interest and it re-
quires further investigation.

Galium album Miller is widespread throughout Europe except in the
Northernmost parts. It extends eastwards into West Siberia, the Caucasus and
Asia Minor. The subps pycnotrychum, prusense and amani are plants from the
South-Eastern parts of the area. The subsp. album is distributed throughout
the whole area except for the East-Southernmost parts.

A cytogeographical and morphological investigation of plants of the
Galium mollugo group, in particular of those from West and North-West

' Europe, showed the tetraploid Galium album Miller subsp. album to be the only
representative of the group for the Netherlands, Belgium, the North of Fran-
ce, North-West Germany and Denmark. It may also be the only representative
of the group for Scandinavia, Iceland, the Northern parts of Central Russia
and most of the British Isles.

In zones of contact the subsp. album hybridizes with the tetraploid Ga-
lium verum L. and Galium lucidum All., giving rise to large and variable po-
pulations with series of fertile hybrids connecting one parent with the other.
Almost any combination of the morphological characters is possible in such
hybrid swarms.

Within the subspecies a/lbum one can sometimes recognize extremes in
one distinct character. However, a continuous bridge between these extremes
confuses the picture and makes a taxonomic treatment aimost impossible. An
exception, perhaps, can be made for plants occurring in the dunes of the
North-Sea coasts of West Europe. These plants have a completely prostrate
habit, which remains constant throughout the years of cultivation. This cha-
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racter, therefore, must be genotypic and these plants should be considered as
ecotypes sensu TURESSON (1922).

Galium fruticescens Cav., Icon Descr. 3: 3 (1795).

Chromosome number. 2n = 44,

Material investigated. ALAVA. Near Salvatierra, 15.X.1973, Kliphuis K
1311. NAVARRA. Near Erasun, 7.X.1977, Kliphuis K 1943.

In the opinion of EHRENDORFER & KRENDL (1976) this species belongs to
the Galium lucidum group. This group comprises a number of diploid and
tetraploid taxa occurring in Central and Southern Europe. Its distribution is
often limited and of an endemic character. The plantas are found mainly in
dry to very dry, sunny and warm places on rocky or stony ground.

The two most important representatives with the most extensive area are
Galium corrudifolium Vill. and Galium lucidum All. The first has a Medite-
rranean distribution, the second is a common spec1es in South-Central and
Southern Europe. Diploids as well as tetraploids are found in both species
(KLIPHUIS, unpubl.). Galium lucidum (44) hybridizes with Galium album
(44), and in this way it is connected by all possible intermediates with the
Galium mollugo complex. It is often difficult or even impossible to distinguish
the two species where they grow sympatrically. In spite of such large hybrid
swarms Galium album and Galium lucidum are well delimited species and
they should be considered ad belonging to two different polyploid complexes.
The difference in morphology, the cytological data, the eco-geographical
distribution and the relationship with other species within each of the groups
concerned suggest this.

Galium fruticescens is closely related to Galium lucidum and Galium co-
rrudifolium. Compared with Galium lucidum, Galium fruticescens is genera-
lly a smaller plant without stolones, with smaller and narrower leaves. The
leaf margin is revolute and strongly scabrid instead of more less revolute and
scabrid. The pedicels are relatively long and may be as longs as the diameter of
the flowers, which may be up to 5 mm.

To distinguish Galium fruticescens from Galium corrudifolium is often
difficult and may be problematical, because in unfavourable circumstances
Galium fruticescens may show similarities in habit to Galium corrudifolium.
However, under all circumstances, in nature as well as in the experimental
plot, Galium fruticescens is characterized by having inflorescences with rigid
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branches from near the base upwards. This characteristic is found neither in
Galium lucidum nor in Galium corrudifolium. Furthermore, Galium corrudi-
Solium is generally a much smaller plant, with smaller, narrow linear leaves,
shorter pedicels and smaller flowers and fruits.

Galium fruticescens has a more limited area than Galium lucidum and
Galium corrudifolium. It is a plant from rocky, warm and dry places in
Central and Central-South parts of the Iberian Peninsula. The material
studied was collected in two localities on the Northernmost border of the area
of the species. Cytological investigation showed tetraploids with 2n = 44
chromosomes. This is a new count; up to now the chromosome number was
not known.

The chromosome portrait is regular and does not show satellites or B-
chromosomes.

Galium uliginosum L., Sp. P/, 106 (1753).

Chromosome number. 2n = 44.

Material investigated. NAVARRA. Near Erasun, between Santesteban and
Leiza, 7.X.1977, Kliphuis K 1852; idem, Kliphuis, K 1936.

Galium uliginosum is a plant from marsches, fens and other wet habitats;
it is locally frequent and it is distributed throughout Europe, except in the
Northernmost parts. It extends eastwards into Siberia and it is very rarely
found in the Mediterranean area.

Within Galium uliginosum two cytotypes occur, a diploid with 2n = 22, -
and a tetraploid with 2n = 44 chromosomes. '

In material from Denmark, Finland, Germany, Norway, Switzerland and
_ the French Alps only diploids were observed. In the literature this cytotype has
been reported for Britain (HANCOCK, 1942), Central Europe (EHRENDORFER,
1961), and the Netherlands (KLIPHUIS, 1974a).

The plants from the two localities in Spain turned out to be tetraploids
with 2n = 44 chromosomes. Tetraploids were also found in four localities in
the West Pyrenees (Pyrénées Atlantiques, France). In the literature, tetra-
ploids have been recorded for Germany (ROHWEDER, 1937), Iceland (LOVE &
LOVE, 1956), Czechoslovakia (GARAJOVA, 1959), the Netherlands (2 out of 19
localities) and Belgium (one locality in the Ardennes) (KLIPHUIS, 1974a).

The diploid seems to be the most common cytotype distributed
throughout the whole area of the species. The tetraploid seems to have a ten-
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dency towards a more West, South-Western distribution, although the finding
of a plant with 2n = 44 chromosomes reported for Czechoslovakia by
GARAJOVA (1959) is not in agreement with this statement.

Galium uliginosum is rather uniform in its morphology. Differences, if pre-
sent, are mainly of a quantitative character, and they are not correlated with
the difference in chromosome number (KLIPHUIS, 1974a). The differences in
morphology may possibly be affected by environmental factors.

Galium rivulare Boiss. et Reuter, Diagn. Pl. Nov. Hisp. 15 (1842).

Chromosome number.- 2n = 22 and 2n = 44.

Material investigated:

a, Diploids (2n=22). LUGO. Banks of the Rio Enviande, near bridge on
the N 540, 13.X.1977, Kliphuis K 1981; idem, K 1920; idem, Kliphuis K 1935.
CORUNA. Banks of the Rio Mifato, near Burricos, 16.1X.1979, Kliphuis K
3367.

b, Tetraploids (2n = 44). LUGO. Near Biville, 12.X.1977, Kliphuis K 1859;
idem, Kliphuis K 1923. LUGO. Banks of the Rio Enviande, near bridge on the
N 540, 13.X.1977, Kliphuis K 1921. PONTEVEDRA. Near Cadrén, banks of the
Rio Arnego, 19.X.1979, Kliphuis K 3370.

' Within the material investigated diploids (2n = 22) as well as tetraploids
(2n = 44) could be demonstrated. In the literature only diploids are recorded
(EHRENDORFER, 1976).

Diploids and tetraploids may occur mtermmgled as is shown in the mate-
rial collected in a very moist habitat on a limited area on the banks of the Rio
Enviande (Lugo).

Galium rivulare is rather uniform in its morphology. The height of the
plants, the length and width of the leaves, the length of the pedicels and the dia-
meter of stems, pedicels and flowers may vary. Differences in indument may
even be considerable. Plants may be glabrous or hairy and may be rough due
to retrorse prickles on the ribs of the stems. Neither the quantitative
differences (apart from the diameter of the stems and pedicels) nor the diffe-
rences in indument are correlated with the level of ploidy. In the diploids, the --
stem is less than 1 mm wide and the pedicels are capillary. In the tetraploids,
the stem is over 1 mm wide and the pedicels are thin but not capillary.

Galium rivulare is a plant from North and Central Spain and North Por-
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tugal. It occurs in damp zones, in hedges, at edges of forests, in open deci-
duous woods or other shady places, preferably near or on banks of rivulets,
brooks and small rivers. ’

In Flora Europaea (1976) Galium rivulare is included in the section
Leptogalium. However, in our opinion it would be better to place it in the
section Trachygalium, close to Galium uliginosum.

Galium harcynicum Weigel, Obs. Bot. p. 25 (1772).

Chromosome number. 2n = 22 and 2n = 44.

Material investigated.

a, Diploids (2n=22), subsp. vivianum Kliph., Bot. Not. 125 (1972).
ORENSE. Near Vieiro, alt. ca. 850 m., 16.IX.1979, Kliphuis K 3290. PONTEVEDRA,
Near Oitavén, vicinity of Fomelos, 20.1X.1979, Kliphuis K 3352.

b, Tetraploids (2n=44), subsp. harcynicum. LUGO. Near Rubias, 13.X.
1977, Kliphuis K 1909; Puerto de la Xesta, near Sasdoénigas, 14.1X.1979,
Kliphuis K 3279; 3,5 km from Maritan, near Abedin, 14.1X.1979, Kliphuis K
3282. CORUNA. Capilla de Belén, near Pefia, 16.1X.1979, Kliphuis K 3284;
idem, Kliphuis K 3285. PONTEVEDRA. 1 km from El Marco, near Golada,
16.1X.1979, Kliphuis K 3287; idem, Kliphuis K 3288. ORENSE. Vicinity of
Monasterio de Osera, 16.1X.1979, Kliphuis K 3291; near Vieiro alt. ca. 650
m., Kliphuis X 3292; idem, Kliphuis K 3292.

Galium harcynicum Weigel belongs to the Section Leptogalium lange,

and within this Section it occupies a more or less isolated position characteri-
zed by well-defined morphological characters.

Galium harcynicum is represented by two cytotypes, a diploid with 2n =
22 and a tetraploid with 2n = 44 chromosomes. The diploid is restricted to the
North-Western parts of the [berian Peninsula, whereas the tetraploid is widely
distributed throughout the whole European-Atlantic area of the species
(KLIPHUIS, 1981).

The cytological and geographical differences are correlated with quanta-
tive morphological differences. Compared to the tetraploid the diploid, in ge-
neral, is a smaller plant with shorter internodes, fewer flowers per inflorescen-
ce, smaller leaves, flowers, fruits and pollen grains.

In the Northern parts of Portugal the diploid is the most common cytotype,

in particular on the lower slopes in the vicinity of the Serra de Geré&s. It occurs
on acid soils, in open grasslands with open woods in an area with much
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Fig. 1.—Localities of the cytologically investigated plants of Galium harcynicum Weigel. The diploids
are represented by a cross the tetraploids by a black dot. Records published in earlier papers
: (KLipHuIS, 1972, 1981) are also included.

rainfall and humidity during most parts of the year. In this limited area only
diploid plants were found. Southwards, as could be demonstrated fot the
Serra da Estréla, both cytotypes occur side by side, however, tetraploid plants

are most frequent (KLIPHUIS, 1981).
The distribution pattern of both cytotypes in the North-Western parts of
the Iberian Peninsula is no very well known. In East Galicia only tetraploids
are known from 6 localities 5 of which are in the province of Lugo and one in
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the province of Orense. In the South, in the province of Pontevedra near Pi-
fieira, one locality with diploids was recorded (KLIPHUIS, 1981). In West Gali-
cia, two tetraploid plants and one diploid plant were found in the same area
between Santiago de Compostela and La Coruiia (KLIPHUIS, 1972).

. So it seemed of interest to obtain more cytological data from the most
North-Western parts of Spain: Galicia. Galicia has to a certain extent a
climate comparable to that of Northern Portugal and the ecological circums-
tances are roughly the same. '

Plants obtained directly from the wild as well as plants grown from seed
collected in the field were used in this study. The cytological investigation
showed diploids and tetraploids. The results of the counts are given in Figure
-1. This Figure shows the distribution of the localities of the collections. The
diploid is represented by a cross, the tetraploid by a black dot. Records pu-
blished in earlier papers (KLIPHUIS, 1972, 1981) are also included in this
figure. In all, 20 localities have been mapped, 16 of which consist of. tetra-
ploids and 4 of diploids. A total of 56 plants were investigated, 48 of which
were tetraploids and 8 diploids.

The result of this study shows a distribution pattern for the two cytotypes
in Galicia which is comparable to that for the southern parts of the area of the
species in Portugal. The picture is in agreement with the situation in the Serra
de Estréla, where diploids occur among a majority of tetraploids.

Galium harcynicum is a common plant throughout most parts of North
and Central Portugal. It is much rarer in Galicia. In this respect the picture is
not comparable. The diploid, in particular, is a plant from North Portugal.
The area of the diploid is more southerly, peripheral and limited than that of
the tetraploid and it must be considered as the centre of diversification and
distribution.

Galium debile. Desv., Obs. Pl. Angers 134 (1818).

Chromosome number. 2n = 24,

Material investigated. LUGO. Between villalba and El Ferrol, near
Roudar, 15.X.1979, Kliphuis K 3365; idem, Kliphuis K 3366.

Galium debile Desv. is a plant from South and South-West Europe, occu-
rring into the South of England.

HANCOCK (1942), was te first to report the chromosome number 2n = 24
for plants from Devon, England. ANCEV (1974) found the same diploid
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number in material from the Struma valley in Bulgaria; TEPPNER & al. (1976)
confirmed this number for a plant found near Kilyos, Anatolia in Turkey. Re-
cently STRID & FRANZEN (1981) mentioned it for a plant collected on Mount
Olympus in Greece.

Galium debile is closely related to Galium palustre and it has sometimes
been treated as a subspecies of it (e. g. Rouy, 1903). However, Galium debile
is distinct in its morphlogy. It is a plant with narrow, sometimes minutely api-
culate but never mucronate, linear leaves, and it has relatively long inter-
nodes; it is particularly characterized by having the pedicels convergent in
fruit and by having distinctly tuberculate fruits.

The chromosome number 2n = 24 was confirmed for the material collec-
ted in Spain. The chromosome portrait is regular. The chromosomes are
small, usually between 1 and 2 microns. No B.-chromosomes or satellites have
been observed.

Galium palustre L., Sp. Pl 105 (1753).

Chromosome number. 2n = 48 and 2n = 96.

Material investigated.

a, Tetraploids (2n=48). OVIEDO. Near Rio Eo, 2 km from Seares,
11.X.1977, Kliphuis K 1856; near El Pito, 10.X.1977, Kliphuis K 1864; near
Otur, 2 km fron Lafiada, 10.X.1977, Kliphuis K 1865; idem, Kliphuis K 1866.
LucGo. Near Rio Eo, 2 km from Vegadeo and 7 from Ribadeo, 10.X.1977,
Kliphuis K 1867; 5 km South of Meira, 12.X.1977, Kliphuis K 1868; Fuente
Mifia, near Meira, 12.X.1977, Kliphuis K 1869; idem, Kliphuis K 1870; near
Biville, 12.X.1977, Kliphuis K 1871; near Taboada dos Freires, 13.X.1977,
Kliphuis K 1872; idem, Kliphuis K 1873; idem, Kliphuis K 1874; idem, Kliphuis K
1875. ORENSE. Near Villaderrey, ca. 30 Km. from Verin, 13.X.1877, Kliphuis K
1876. LUGO. Near Lanzos, 3 Km from Villalba, 14.1V.1979, Kliphuis K 3303; idem,
Kliphuis K 3305; idem, Kliphuis K 3306; near Santobad, near Villalba,
14.1X.1979, Kliphuis K 3307; idem, Kliphuis K 3308; near Rio Tamoga, near
villalba, 14.1X.1979, Kliphuis X 3309; idem, Kliphuis K 3310; idem, Kliphuis
K 3311; near Rio Mifio, 1 km from Rabade, 17.1X.1979; Kliphuis K 3313;
idem, Kliphuis K 3314; idem, Kliphuis K 3315; idem, Kliphuis K 3316; near
bridge on the Rio Fabilos, near Villalba, 14.1X.1979, Kliphuis K 3317; near

' Roudar, between Villalba and El Ferrol, 15.1X:1979, Kliphuis K 3318;
CORURA. Near Valdevino, 8 km North of El Ferrol, 15.1X.1979, Kliphuis K
3319; idem, Kliphuis K 3320; near Rio de las Mestas, 10 km from Mera, 15.1X.1979



Kliphuis K 3322; Rio Grande, between Somozas and Casares, near Abeledo,
16.1X.1979, Kliphuis K 3323; near Espiiiaredo, Rio Jubia, 16.1X.1979,
Kliphuis K 3324; idem, Kliphuis K 3325; Rio Mifatos, near Burricios,
16.1X.1979, Kliphuis K 3326; Rio Murazo, near Cumbraos, 16.1X.1979
Kliphuis K 3327; Carballo, near Rio Allones, 17.1X.1979, Kliphuis K
3328; idem, Kli;ohtéis K 3329; near Rio Zas, near Jandra, 17.1X.1979, Kliphuis
K 3331; near Arca, between Amenal and El Pino, 18.1X.1979, Kliphuis K
3333, idem, Kliphuis K 3335; between Brea and Regas, 18.1X.1979, Kliphuis
K 3336: idem, Kliphuis K 3337; idem, Kliphuis K 3338. LUGO. Near
Carborrecelle, near Puerto Marin, 18.1X.1979, Kliphuis K 3339, idem,
Kliphuis K 3340; idem, Kliphuis K 3341; near Lousadela 18.1X.1979, Kliphuis
3342, PONTEVEDRA. Near Cadrén 3 km from Golada, 18.X.1979, Kliphuis K
3344; idem, Kliphuis K 3346. CORUNA. Near Rodeiro, 16.1X.1979, Kliphuis K
3345. ORENSE. Rio Osera, near Lousado, 19.1X.1979, Kliphuis K 3347. PON-
TEVEDRA. Near la Cafiza, 20.1X.1979, Kliphuis K 3348; idem, Kliphuis K 3349;
near Rio Miiio, near Las Nieves, 20.1X.1979, Kliphuis K 3350; near Lougares,
Rio Tea, 20.1X.1979, Kliphuis K 3351. ORENSE between Refojos and
Ramirafies, 21.1X.1979, Kliphuis K 3353; 2 km from Ramiraiies, 21.1X.1979,
Kliphuis K 3354; idem, Kliphuis K 3355; near Quinta, 13 km from Celafiova,
21.1X.1979, Kliphuis K 3356; near Freas de Eira, 9 km from Celafiova,
21.I1X.1979, Kliphuis K 3357; 2 km from Celaiiova, 21.1X.1979, Kliphuis K 3358;
Montes de Bande, 2 km from Verea, 21.I1X.1979, Kliphuis K 3359; idem,
Kliphuis K 3360; near Baitos, 21.1X.1979, Kliphuis K 3361; idem, Kliphuis K
3362; Rio Lima, near frontier with Portugal, 21.1X.1979, Kliphuis K 3363.
b, Octoploids (2n=96). OVIEDO. Wash-place in small river near Deva
(Gijon) 10.X.1977, Kliphuis K 1862; idem, Kliphuis K 1863. CORUNA. Rio
San near Meiras, 15.1X.1979, Kliphuis K 3321; near Louro, 3 km from
Muros, 18.1X.1979, Kliphuis K 3332; idem, Kliphuis K 3334.

Galium palustre L. comprises a polyploid complex with the basic chromo-
some number x = 12. Diploids, tetraploids, octoploids and dodecaploids with
2n = 24, 48, 96 and 144 chromosomes respectively are known.

It is widely distributed in wet places throughout Europe, the North of
Africa, and Western Asia, where it extends into the Baikal area, the Caucasus
and Turkey. It is also known from the North American Continent.

The cytotypes show a certain degree of geographical and ecological prefe-
rence. Diploid and octoploids are the most common cytotypes occuring
throughout the whole area. In Europe, however, the former have a more
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- Fig. 2.—Localities of the cytologically investigated plants of Galium palustre L. Tetraploids are re-
presented by a black dot, octoploids by a cross. .

northerly distribution, the latter a more southerly one. Tetraploids are plants
. from the sub-mediterranean Atlantic area. Dodecaploids are rare and known
only from two scattered localities in the Central and South-Eastern parts of
the area, e. g. Austria and Anatolia (TEPPNER & al. 1976).

Diploids are plants that grow in damp places wich dry out in summer;

octoploids are plants of permanently damp zones often bordering upon water
(FAGERLIND 1937; HANCOCK, 1942; CLAPHAM, 1949; KLIPHUIS, 1974b).



242

HANCOCK (1942) who was the first to report a tetraploid, found this cytotype
within a habitat intermediate to that of the diploid and octoploid: often
submerged in winter and damp in summer, but without the water table cons-
tantly near the surface. '

Morphologically the diploid differs from the octoploid in characters such
as the shape of the panicle, the mode of branching in particular during fruit
maturation, the size of flowers, fruits and stomata. In general it is a smaller
plant with smaller leaves. The tetraploid is more or less intermediate. Its cha-
racters are variable and their is a certain amount of overlap with the diploid
and octoploid (HANCOCK 1942; CLAPHAM 1949; KLIPHUIS 1974b). Flower
characters are much more stable and are independent of cultivation conditions
.(KLIPHUIS 1974b). In view of the cytologfcal, ecological and morpholbgical
data CLAPHAM (1949) and later on KLIPHUIS (1974b) considered the three cy-
totypes as taxa of equal rank. In their opinion the classification into subspe-
cies is the most reliable one. This opinion contradicts that of TEPPNER & al
(1976). These authors could not demonstrate any difference in the
morphology of the diploid and tetraploid plants used in their study. Hence,
they included both cytotypes in one species, Galium palustre, without taxono-
mic recognition. According to these authors the octbploids can be described
by a number of well defined characters in such a way that this cytotype too
should be considered as a separate species, GaIium'e'longatu'rh. Dodecaploids '
resemble the octoploids so closely that also an autopolyploid origin in
suggested.

This difference of opinion stems mainly from a difference in the assessment
of the position of the tetraploid and may be caused partly through the amplitude
in the morphological characters of the tetraploid, partly because up to now
less material of this cytotype has been investigated than of the tetraploid for
octoploid. So it seemed useful to obtain more material of the tetraploid for
cytotaxonomic investigation. For this reason seed of Galium palustre was
collected in the North West of Spain, which is a part of the sub-Mediterranean
Atlantic area of the complex.

Seed samples were taken from 74 localities. Cytological investigation
showed tetraploids in 69 out of these 74 localities. Only in five localities could
octoploids be demonstrated. No diploids were found. Figure 2 shows the dis-
tribution of localities of the collections. The tetraploids are represented by a
black dot, the octoploids by a cross.

The chromosome counts were made from root-tip mitosis of potted
plants, which were grown from the seeds collected in the field. From each seed
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" sample 3 - § plants were used for cytological purposes. These plants are being
cultivated in an experimental plot. They will be subjected to a comparative
morphological investigation, the result of which will be discussed in a
forthcoming paper.

The results of the counts show clearly the dominant position and dis-
tribution of the tetraploid cytotype in the North-West of Spain.

In the North-West of Spain the climate is influenced by the Atlantic. Re-
latively dry periods alternate with periods of moderate to high rainfall. Flooding
may occur were streams and rivulets cannot drain off all the rainfal quickly
enough in the normal way. The tetraploids prefer such wet places, where the
water-table is not always near the surface. They were often found near streams
and rivulets. The five localities of the octoploids were all situated in a habitat
of permanently damp zones with constantly soaked ground. The ecological
preference, however, is not always strictly associated with the chromosome
number, a phenomenon already noticed by HANCOCK (1942) for the diploids
and octoploids. A certain amount of flexibility in habitat can be observed.

REFERENCES

ANCEV, M. E. (1974) In A. LOVE (ed.) IOPB Chromosome Number Reports XLIV. Taxon 23:
373-380. ’

CLAPHAM, A. R. (1949) Taxonomic problems in Galium and Juncus in A.J. Willmot: British flo-
wering Plants and modern systematic methods 72-74 London Bot. Soc. Brit. Isles.

EHRENDORFER, F. (1961) in A. LOVE & D. LOVE, Chromosome Numbers of Central and Northwest
European plant species. Opera Bot. (Lund) 5: 1-581.

(1976) in T. G. TuTiN & al. (eds.) Flora Europaea 4. Cambridge 1976.
(1976) & F. KrenDL in T.G. TuTIN & al. (eds.) Flora Europaea 4. Cambridge

" FAGERLIND, F. (1937) Embryologische, zytologische und bestiubungsexperimentelle Studien in
der Familie der Rubiaceae, nebst Bemerkungen tber einige Polyploidititsprobleme. Act
Horti Berg. 11: 195-470. ' B

GARAIJOVA, S. (1959) Prispevok k cytologickmym pomeron ﬂé_ry okolia Bratislavy 1-49. Bratislavia.

HANCOCK, B. L. (1942) Cytological and ecological notes on some species of Galium L. Em. Scop."
New Phytol. 41: 70-78.

KripHuss, E. (1962) Cytotaxonomical studies in the genus Galium. Proc. Koninkl. Akad. voor
Wetensch. Amsterdam, Ser. C, 65: 279-285.

(1972) Cytotaxonomic studies in Galium hercynicum Weig. Bot. Not. 125: 487-492.

(1974a) Cytotaxonomic notes on some Galium species A. Proc. Koninkl. Akad. voor
Wetensch. Amsterdam, Ser. C, 77 345-357.



244

KvripHUIS, E. (1974 b) Cytotaxonomic studies in Galium palustre L. Proc. Koninkl. Akad. voor.
Wetensch. Amsterdan, Ser. C, 77: 408-425.

(1981) Cytotaxonomic studies on Galium harcynicum Weig. Bol. Soc. Bro. 53: 1077-1095.

KRENDL, F. (1967) Cytotaxonomie der Galium mollugo Gruppe in Mitteleuropa. Oesterr. Bot.
Zeitschr, 114; 508-549.

LABADIE, J. P. (1976) in A. LOvE (ed.) IOPB Chromosome Number Reports LIV Taxon 24: 631-649.

vaé, A. & D. Love (1956) Cytotaxonomical conspectus of the Icelandic Flora. Acta Horti
Gothoburg. 20: 65-291.

MaJovsky, J. & al. (1974) Index of Chromosome Numbers of Slovakian Flora Acta Fac. Rerum
Nat. Univ. Comenianae Bot. 23: 1-23. .

PioTrowiCz, M. (1958) Caryological studies in some species of the genus Galium L. Acta Biol.
Gracoviensia Ser. Bot. 1: 159-169.

RoOHWEDER, H. (1937) Versuch zur Erfassung der mengenmissigen Bedeckung des Darss und Zingst
mit polyploiden Pflanzen. Ein Beitrag zur Bedeutung der Polyploidie bei der Eroberung neuer
Lebensratime. Planta 27: 501-549.

Rouy, G. (1903) Fiore de France 8. Paris.

SCHONBECK - TEMI;:SY, E. & F. EHRENDORFER (1979) Add. new taxa of Rubiaceae for the Flora of

» Turkey. Pl. Syst. Evol. 133: 109-112.

STRID, A. & R. FRANZEN (1981) in A. LOVE (ed.) IOPB Chromosome Number Reports LXXII!
Taxon 30: 829-861. _

TeprpNER, H., F. EHRENDORFER and CHR. PUFF. (1976) Karyosystematic notes on the Galium palustre
group. Taxon 25: 95-97. )

TURESSON, G. (1922) The genotypical response of the plant species to the habitat. Hereditas 3: p.211.



