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Rubus hartmani GANDOGER ex SunriE 1905

(Rubus horridus HARTMAN 1832)

Stem arching—creeping. densely hairy. glandular: prickles unequal.

the smaller ones bristle-like, the larger 5—8 mm long, slightly bent—fal-
cate, with 3- 8 mm long bases: leaves 3—5-foliolate, glabrescent above.
velvely pubescent., green—grey beneath; ferminal leaflet elliplic—orbic-
ulate. acuminate; inflorescence ralher long, wilh a dense, almost leaf-
less apex and spreading axillary branches, prickles numerous, some of
them bristle-like, others larger, recurved or hooked, with long, pale
tips, glands numerous; flowers 1.5

2 em across; sepals grey-tomentose,
acuminate, prickles numerous; petals white—-pink, broadly obovate:
Jilaments aboul 5 mm long.

Normally. the stem is terete- angled. rather strong, purple—brown.
the hairs are short: the prickles are numerous. larger ones with a
rather strong. dark base and a light tip; the leaflets are coarsely and
unevenly serrated: the lerminal leaflet from a 5-foliolate leaf, except
the tip, is less than twice as long as the petiolule, whereas the petiol-
ules of the lower pair of leaflets are about 0.5 em long: the branches of
the inflorescence have al least three flowers: lhe disposition of the
sepals varies from deflexed to loosely clasping the fruit. R. hartmani
grows on rocky ground in the Ostergitland archipelago on the Swedish
cast coast. WATsoN (1958; reporls the species from Bornholm.

Rubus bellardii WEIHE & NEES 1825

Stem procumbent. hairs few, glands numerous: prickles of two kinds.
one 1-2 mm long. bristle-like, Lhe other up to 5 mm long. retrorse,
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Pl XLIL. Rubus hartmani GANDOGER. — Remark: 2 refers to a 5-foliolate leaf.

GENERAL LEGEND FOR THE PLATLES

First-year growth (primocane;: A. Stem with prickles. 1:1. — B. Prickles,
drawn from the side and from above. 1: 1. — (. Slem with prickles, glands.
and hairs. 4 : 1. D. Leaves (withoutl serration and petiole diameler shown|.
1:8. — L. Margin of a terminal leaflet with a petiolule. 1 : 2. — Second-year
growth (floricane): F. Inflorescences (without prickles, serration of the leaves.
and axis diameters shown). 1 : 8. G. Rachis wilh prickles. glands. and hairs,
4 :1. — I1. Floral bud with prickles. T : 1. [. Petal (withow! hairsi. 1 :1. —

J. Flower (without petals, glands, and hairs). | © [,

Dot. Notiser, vol, 128, 1970
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PL XLIL Ruabuas bellardii WeEinE & NeEks. — Remark: D, 4- or 5-foliolale leaves

are rare,

straight, with an up 1o 4 mi long, narrow base: leqves 3-loliolale, with
scaltered. rather long. stiff hairs above. and somewhal scabrous be-
neath; terminal teaflet oblong. elliplic or obovate, abruptly long-acumin-
ate: inflorescence relatively short and broad, branches widely spreading,

Bot. Notiser, vol. 125, 1970
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PL. XLIL Rubus corylifolius agg. — Remarks: Referring to HyLANDER (1935), R.

gothicus (g and K. wahlbergii (wi belong lo the most common species within

the K. corglifolins agg. in Scandinavia. — I, Considerably smaller inflorescences also
aceur

Bot, Notiser, vol. 123, 1970
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Pl. XLIV. Rubus caesius 1.,

pedicels rather long, glands and small, straight prickles numerous:
flowers aboul 2 em across; sepals greyish, triangular. acuminate. glands
and small prickles numerous: petals white. narrowly obovate: fila-
ments about 5 mm long.

Normally, the stem is terete. light brown or dark purple: the prickles
are numerous and have needle-like. long. vellow tips: the leaf surfaces
are large and flat. bright green above. green beneath: the leaflets are

Bot. Notiser, vol. 123, 1970
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finely serrated; the terminal leaflet, except the lip, is almost four limes
as long as the petiolule, whereas the petiolules of the other two leaflets
are aboul 0.4 ¢m: Lhe slipules are 1—-1.5 ¢m long, linear. altached 1o
the petiolule about 1 em from the axil: the apex of the inflorescence
has a few. entire leaves and 1

3-flowered branches: Lhe sepals clasp
the fruit. R. bellardii grows in damp woods, oflen covering most of the
ground. In Sweden. the species occurs along Lhe east coast (Oskarshamn
Norrkoping). In Denmark. the species is known from several locali-
ties in south-castern Jylland, bul is rare on Sjelland and Fyen.

Rubus corylifolius agg.

IRubus grex Corylifolii Focke 1914, Rubus dumetorum WEINE 1824

Stem low-arching or creeping. usually glabrous. glands absent f(or
presenl): prickles 3 6 mm long. palent or somewhal recurved. base
2—5 mm long: leaves 5 (3

7)-foliolate, glabrescent (—rather hairy)
above. sparsely hairy, green or velvely pubescent, green—light grey-
tomentose benealh: terminal leaflet cordate, ovate, elliptic, rhomboid
or broadly obovale. with a short rather long, broad tip: inflorescence
small, racemose, leafless, or larger, pyramidal, lealy, compound, wilh
a corymbose apex and relatively short axillary branches. prickles often
numerous, palent—faleate, sometimes strong, glands absent or present;
flowers 23 cm across, sepals usually grey - white felled, shorl-lipped;
pelals while or pink, orbiculate |

rather narrow): filaments aboul
5 mm long.

Normally. the stem is more than 2 m long, terele-—angular. greenish
or dark brownish red. not pruinose: the prickles are rather numerous.
relatively strong; the peliolule of the terminal leafllel is 2—4 em long,
the peliolules of the upper pair of leaflets are 0.5 (—1.5) em long, while
those of the lower pair are about 1 mm long or lacking; the stipules are
narrowly lanceolate, green. 1 em long or more, and 0.1—0.3 ¢m broad.
altached to the petiolule less than 0.5 em from the axil: the sepals are
spreading, dellexed or clasping the fruit; the fruit is dull black. con-
sisting of relatively few, large, pulpy druplels. R. corglifolius agg. grows
on the edge ol cullivaled fields. in pasturelands and open woods. The
laxon occurs in Norway along the south-east coast. In Sweden. il is
rather rare along the west coast: is ralher common along the east coast
from Norrkioping and southwards. and on Oland; and is rare on Gol-
land and in the region between Stockholm and Goteborg. In Denmark,
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it occurs over the entire country. R. corglifolius agg. is the only taxon
ol blackberry that is known from Finland, being represented on Aland.

R. corglifolius agg. has been divided into some thirty species in Scan-
dinavia. The varialion within this taxon is rather great. but my ex-
perience from both living and dried R. corglifolins agg. in Sweden indi-
ates that there is no possibility to determine more than a fraction of
the specimens found in nature using the existing keys.

R. corylijolius agg. is generally believed to have its origin from cross-
ings between various blackberries and the dewberry (R. caesius 1..).
In south-easlern Sweden, except on Oland and Gotland. [i. corglifolius
agg. has a considerably wider distribution than R. caesius. This implies
that the suggested hybrid origin can hardly be recenl for most of the
. corglifolius agg. in this area. My own frequency mapping in southern
Sweden (1959— 63, unpublished) supports the assumplion that R. cory-
lifolius agyg.. in Sweden, has reached its optimal distribulion. 1 believe
that R. corylifolius agg., in Scandinavia, should not be recognized as a
greal number of species nor as dewberry hybrids, but as a single taxon.

Rubus caesius 1., 1753

Stem creeping. pruinose, glabrescent; prickles 1—3 mm long, recurv-
ed. bristle-like. base up to 2 mm long: leaves 3-loliolale. sparsely hairy
above. pubescenl, green —greyish green beneath: terminal leafiel Thom-
hoid or broadly ovale—triangular, somewhat lobate; inflorescence lax.
lealy, compound with alternaling corymbs. pedicels long. prickles
bristle-like, glands presenl; flowers 2—2.5 cm across; sepals greyish,
obovale; fila-

long-acuminate, glandular: petals white. broadly ovale
ments 4 5 mm long.

Normally, the stem is about 1 m long, terete, 2 4 mm thick, light
grey-green or dark purple; the bristle-like prickles are numerous (some-
times almost lacking): the pair of leatlets has basal lobes and 0 —3 mm
long peliolules; the stipules are broadly lanceolate. green: the intlores-
cence is long, erect; the sepals are rather large and loosely clasp lhe
fruit; the fruit. consisting ol relalively few, large druplets, is pruinose.
watery, and flavorous. R.caesius, the dewberry, prefers calcareous
uround and can be found in the open. along roads and ditches, or in
damp woods. The species is ralher common in Denmark. In Sweden. it
is common on Oland and Gotland and in Skane. excepl on the ridges,
bul is rather rare in the region between Slockholm and Géteborg. along
the coasts. and northernmosi to Gévle, In Norway. this species is known

Dot. Notiser, vol. 123, 1930



370 ALF OREDSSON

from the soulh-easternmost part and a few localities in the south-west.
In Finland, it occurs on Aland.

R. caesius sometimes forms hybrids with R. idaeus L.. whereas the
hybrid R. caesius L. X R. sacatilis 1. is very rare.

In the next paper, 1 intend to terminate my currenl contribution to
“Drawings of Scandinavian Plants™ with a key of the treated taxa and
a briefl discussion.
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Variation and Distribution of Atriplex recurva D’Urv,
(Chenopodiaceae)

By Mats Gustafsson

Department of Systematic Botany,
University of Lund. Sweden.
0. Vallgatan 20. 5-22361 Lund

ABSTRACT
GUSTAISSON, Mo: Studies i the Aegean Flora XVII Variation and Distri-
bution ol Atriplex recurva D'Urv. (Chenopodiacene). Bot. Notiser 123:
371-—383, Lund.

Evidence is presented for the separation of Atriplex recurva IVUnrv
tendemic in the Aegean area of Greecel from A. tatarica L. A recurva is
deseribed m detail, including the local variation. The chromosome num-
ber (2n=18| has becn determined in material from six populations. A map
of the total distribution of A, recarva 1s included. The floating capacity
of the bracteoles and the germinability of secds have been mvestigated.
The evolutionary situation within the species and the background for its
present, irregular distribution are discussed.

INTRODUCTION

On the recommendation of Dr. 1. RuNEMark, Lund. a study has
been made of the eytology and morphological variation . Atriplex
recurva D'URv.. a species endemic in the Aegean region of Greece

A. recurva was described by D'UrRvILLE (1822), based on malterial
collected “ad litus Atticum prope insulam Helenam™ (orig. collection
not seen). Later botanists have moslly treated il as a member of the
polymorphic species AL tatarica 1., [A. tatartea L. var. recuroa (D'URrv,)
Har., A tatarica . recurva (D'Unv.) GURKE and A, latariea ssp. re-
curva (D'Urv.) RECH. FIL.|. or rarely as a variety of A. laciniata 1.,
[A. laciniala var. recurva (D'Urv.) MogQ.|. In Flora Europaea (1964),
AELLEN only lists it as a synonvm of A. fafarica. RECHINGER raised it
again to specific rank (1950, 1953), bul wilhout any laxonomic com-
ments.

Bot. Notiser, vol 123, 1970
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I'ig. 1. The shape of the lower and upper leaves of Atriplex recurva 1A, Al

rica (B), A. halimus {C).
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Table 1. Comparison between . recurva, A, tatarien, and A, halimas in some
features of morphology and ecology.

i A recurva A fatarica AL halimus
DUTation. s snamees Perennial Annual Perennial
Stem habit .. .....  Procumbent Frect LErect
Leaf-type ........ Triangular Triangular Ovate rhombie
Leaf-margin ...... Lobed—dentate Lobed «lentate Entire
Inflorescence . . ... Without leaves With small leaves  With leaves
Bracleoles ........ Rhombic—orbicular  Rhombic Rhombic— orbicular
Betlogy: osanass Maritime Weed and ruderal  Maritime

MATERIAL

The present investigation of A. recurpa is based on material collected in
the Aegean area by H. RUNEMARK and co-workers in 1957—1969. In addition,
herbarium specimens from Vienna (W) have been studied. Seed collections
from some populations were grown in the greenhouses of the Lund Bolanical
Garden in 1968 and 1969 (ef. p. 383). All known localities are listed at the
end of this paper.

TAXONOMIC POSITION

Iarlier, 4. recurva was included in A. talarica: bul there are so many
differences between these two species in morphology, ecology and
distribution (Fig. 1 and Table ) that they should be retained as sep-
arate species. Both of these species belong to sect. Selerocalymmea ASCH.
logether with two other European species. A, laciniala L. and A, rosea
L.: two Asiatic species. A. sphaeromorpha LN and A, transcaspica
Bornm. et SINT.; and one Asialic-Arabic-African species, A. dimorpho-
stegin Kar. el K.

Ao halimaus L., is widely distributed in the Mediterranean region.
UrLsricn (1934 placed it in sect. Teutlioides ULBRICH. This seclion is
divided into two series one consisting of A, halimus and species in
Alriea, Arabin, and India: the other is comprised of Australian species.
A, halimuas has many characters in common with A. recurpa and A,
tatarien, e.g.. the vertical seeds with the radicle pointing upwards. the
shape of the sligmas, stamens. and bracteoles. The main difference be-
tween A, halimus and A. recurva—A\, tatarica is the enlire leaves of
A, halimus versus lhe denlate or lobed leaves of the olher species (17ig. 1
and Table 1). These three species can hardly be referred to different
sccltions. Probably. A halimus ought to be translerred to sect. Sclero-
calymma. Dala [rom crossing experiments are highly desirable.

Bot. Notiser, vol, 123, 1970
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The only common species of this section in the Aegean area are A,
recurva and A halimus. A, rosea has been introduced around ports
and villages.

MORPHOLOGY

A. recurva is a perennial species with a much branched, prostrate
habit and ascending branches, 10—40 ¢m high. The basal stem is 0.50—
2 cm in diameter. Both the stem and the lower branches are smooth
and strongly lignilied. The number of annual rings indicates that A.
recurva can have a longevity of 30 years or more.

LEAVES. The lower leaves are up to 75 cm. but often much smaller,
silvery or grey, rhombic to triangular, always dentate or lobed, the
lowesl lobes being largesl. The young leaves are covered wilh glands.
which disappear with age. The upper leaves are like the lower ones,
but smaller. All leaves are opposite and most of them are excurved.

INFLORESCENCE AND FLOWERS (see Fig. 2. The terminal in-
florescence is rather long (5

10 ¢m). olten branched and always leaf-
less. The flowers are of two types: 1. male flowers, wilh five stamens
and a five-lobed perianth, The ovate perianth lobes are membranous
wilh a light green midrib. 2. Female (lowers, with two large, persisting
bracteoles surrounding the gynoecium and without a perianth. Bi-
sexual lowers have not been observed. The two stigmas are papillate
to the base: the style is very shorl: and lhe ovary contains only one
ovule,

BRACTEOLES AND SELEDS. The bracleoles are grey. up to 2 em long,
wilh a rhomboidal to orbicular shape and with no or small appendages
on the back. The bracteoles are united (o the middle and become in-
duraled below. The seeds are dimorphic. The large seeds are brown
and ovoid, while the small seeds are black and spheroidal. The small
sceds are rather rare. The radicle is always poinling upwards.

FLOWERING TIMIE AND SEED SET. In nature A. recurva flowers
during the spring or summer and the seeds mature in the summer or
autumn. In the greenhouse there is a tendency towards autumn flow-
ering, Normally. it is wind-pollinated, but fully self-ferlile. IHowever,
as female [lowers are developed a few davs earlier than male flowers,
self-pollination is prevented to some extenl. Bul since the terminal flow-
ers undergo anthesis first. pollen from these mayv pollinate female

tot. Notiser, vol. 123, 1970
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G 1 mm G 5 M
B e —
Fig 2. Atriplex recnrva \: A single male flower. — B: One perianth lobe of the
male flower. (: Slamens D: Bracteole at anthesis. — E: Pistil IF: Position
of the seed. — G: Somatic melaphase plate (2n-—=18).

flowers on a lower level. The seed set and germinalion are rather good
hoth in nature and in cullivation,

VARIATION

The variation of A. recurva is rather small compared with the ex-
tremely variable A tatarica. The shape of the leaves from populations
in the Naxos  Paros area and the islands around Safora are shown in
Figs. 3 and 4. There are only small differences between these popula-
lions. Normally. the populations have small and narrow, grey —silvery

Pol. Notiser, vl 123, 1970
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Fig. 3. Variation in the leal-shape and distribution of some Atripler populations
in the Naxos arew. Circles indicale populations of L. recurpa and squares populi-
tions of L halimus,
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Fig. L. Variation in the Teaf-shape and distribution of Utriplex recurva in the
islands around Safora.

leaves (up lo 3> 2 emi. with small lobes. The populations around
Safora and Naxos have relatively large and broad leaves (up lo 7
5 em), which are silvery—green, with large lobes, The kamila popula-
tion (R&S 79031 is somewhal different from the other populations with
regard to leal and bracteole shape. The leaves are more rhombic and
the lobes are regular and rather small. The bracleoles are more rhom-
boidal, whereas lhey are generally orbicular. The island of Kamila is
strongly isolated at presenl and may have been so lor a long time.

No significant differences in habit. inflorescence, bracteoles (excepl
the Kamila population, and seeds have been observed in the material
investigalted. The variation within populations is rather small, both in
nature and in cullivation.

Bot. Xotizer, vol. 123, 1970
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CYTOLOGY

The chromosome number of A. recurva (2n=18) is based on counls
made [rom lhe following populations:
R&P 22548 The island of Kavari. R&B 27764 Serifos, the island of Serifopoula.
R&P 22585 Safora, Mikro Safora. R&B 28345 Safora, Makri Safora.

R&P 22595 The small island S of  R&B 30729 Naxos, the south islet outside
Safora. Akr. Pardenos.

The average length of the chromosomes is about 2 p and the centro-
mere region is median to submedian (Mg, 2 G}, No cytological ditfer-
ences have been observed in the material studied.

The chromosome number was determined from somatic metaphase
plates in root tips from plants cullivated in Lund. The eylological
material was prepared as follows: afler cooling for aboul 12 hours,
the rool lips were fixed in the Svalof modification of Navashin-
Karpechenko. microtomed (14 u) and stained in 1 %o erystal violet.

All invesligated species of sect. Sclerocalymma are diploid. Previously
2n=18 has been reported (cf. Love & Love 1961) lor A. lalarica
(WuULrF 1937), A halimus (CAsTRO & FONTES 1946), and A. rosea
(WULFF 1936).

DISTRIBUTION AND ECOLOGY

A. recurva is endemic in the Aegean islands and distributed from
the Northern Sporades southwards to Crete (Fig. 5). The species is
not known from the islands close to the mainland of Turkey (eastern
Aegean islands): however. these islands are incompletely investigated.
AL recurva is found in some groups ol small islands. bul is absent in
others. In the Milos and Aslipalea areas. there are many small islands
bul only some of them are occupied by A recurpa. Another example
is the small islands around Paros (RUNEMARK 1969). where A, recurpa
inhabits some small islands, but is lacking on others within a distance
of 500—1000 m (Fig. 3).

A recurva mainly grows in the sublitoral zone ol very small islands
{usually only a few hundred metres long) logether wilh a few other spe-
cies. Rarely, il has also been found in maritime biolopes on larger islands.,
as cliff crevices and screes, exposed lo the sea. The populations studied
conlained less than 1000 individuals and most of them were much
smaller. Evidently. A. recurva has a wide lolerance for different rock
substrales, as il is found on islands consisting of granile, limeslone.
schist, or voleanic rocks.

Dot. Netiser, vol. 123, 1070
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o 50 100 km

[

Fig. 5. The tolal distribution of Atriplex recurva. Filled circles indicate material
seen by the author and open circles literature records.

FLOATING AND GERMINATION EXPERIMENTS

The dispersal range of Afriplex seeds is probably delermined by
the floating capacity of the bracteoles enclosing the seeds. To obtain
some measuremenls ol this [actor. 97 bracleoles were placed in four
jars containing salt water (with a salinity of 30 %0, which is approx-
imalely equal to the salt contenl in the Aegean Sea). Ilach jar was
carefully shaken twice a day. In this experiment the bracteoles were
floaling between 3 days and 2 weeks. Only 50 % were still {loating
after 4 to 5 days (Fig. 6). Under natural conditions. the bracteoles
are apparently not dispersed one by one. but the whole panicle is dis-

25 Dot. Notizer, vol. 123, 1970
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Flaating
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30 Fig. 6. Atripler recurva. Iloaling capa-
20 city of the bracteoles [enelosing the

10 : !
seeds|. Floating capacity  [vertieal axis)

123 4567 8 91011213 pays inrelation to time (horizontal axis).

seminated, owing to the hard conneclion between the bracteoles and
the branches. Probably the panicles have a greater floaling capacity
than a single bracleole. Of course, many other factors may influence
dispersal. e.g., currents and winds: but Lthe [loating capacity is ob-
viously sufficient for a dispersal over shorter distances,

Germination experiments indicate that the germinability of salt water-
Irealed seeds and non-reated ones is the same. Ninely well-developed
seeds were treated in a 34 %o salt-water solution for 3 weeks, About
65 % of these seeds germinated within 3 weeks, which was the same
germinalion percentage as for non-treated seeds.

DISCUSSION

Atriplex recurva is a member of the sublitoral e¢lement (including
ca 25 species) wholly or almost wholly confined lo very small islands
in the Aegean region discussed by RUNEMARK (1969). According fo
RuneMARK. this element probably represents the Iast remnants of a
sublitoral flora that occurred around lhe Sea of Crete in the late Plio-
cene. Most of these species are confined to the central and soulhern
Aegean regions. Only Elymus rechingeri {RUN.) RUN., and A, recurva
reach as far north as to the Northern Sporades. A. recurva, as almost
all species belonging to this element, has a very irregular local disiri-
bution. This distribution cannot be explained by the present ecological
condilions.

Only a few of the species belonging to this element are perennial
shrubs — viz., A. recurva, A. halimus L.. Salsola aegaea RECH. F.,
Suaeda fralicosa L., and Thymelaea hirsuila 1. These shrubby species
occur mainly as pseudovicariads, i.e.. only exceplionally more than one

Bot. Notiser, vol, 123, 1970
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of these species is found on the small islands. In the central part of
Folegandros). A. recurpa dominates on

the Aegean islands (Naxos
some small islands or groups of islands and A. halimus on others
(Fig. 3). On larger islands (los and Folegandros) both species occur.
but rarely in the same locality.

Dispersal plays an important role in the distribution of the sub-
litoral element. Dispersal over greater areas can probably be excluded
within A. recurva, as the {loaling capacity of the bracteoles is restricted.
Bul dispersal of bracleoles by the sea over shorter dislances seems very
plausible. The establishment of a new population from sceds dispersed
to a new island, is. however, highly limited by reproductive drift
(RUNEMARK 1969). The sceds will reach a new island in such a small
number. compared with the number of seeds from established species.
that they run a risk ol being randomly eliminated. Also the survival
of individual species in a small plant communily, where almost all
the species occur in restricled numbers. are subject to random elimina-
tion by reproductive drift. Bul probably competition between these
pseudovicarinds plays o certain role, foo. Consequently, the small is-
lands have a relatively small number of dominant species. Therefore,
one island does nol need to have the same combinalion ol species as
another nearby island. Reproductive drift and competition may par-
lially be lhe causes ol the present, irregular distribulion,

The age of isolation — i.e.. the time of migration of A, recurpa from
a presumed initial area around the Sea of Crete in the lale Pliocene
is very difficult to estimate. It is probable that the central region ol
the Kikladhes (Andros Naxos Folegandros) has been isolaled from
Crete and the southern islands for at least a million vears. However,
groups ol closely siluated populations may have been isolated from
oneanother for aboul a hundred-thousand vears.

The differenlialion belween isolaled populations is very moderale
compared with several other members of the sublitoral element.
e.g.. Elymus rechingeri (HENEEN & RUNEMARK 1962} and Anthemis
scopulorum  [RUNEMARK 1970, and unpublished datal. In  Elymus
rechingeri the populations are very homogencous and composed of
members with the same morphological fealures. On the other hand,
the differences between populations are so great thal one population
can be dislinguished from all the others. There is a greal breakdown
in the eytological stability through genetie drift. which resulls in gene
differences and structural changes. In Anthemis scopulorum the popu-
lation structures are similar lo that of Elymus rechingeri. The dif-
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ferences between populations are so great that only fruit characters
unite them.

Since A. recurva occurs in a small-population system, there must be
differential gene fixation in different populations due to genetic drift.
But the morphological diversity observed is of a lower magnitude than
in the above-mentioned species. The effectivity of the isolation may
have been less strong within A. recurpa. It might also be a more slable
species as regards morphology and cytology than other sublitoral spe-
cies — e.g., Elymus rechingert and Anthemis scopulorum.
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APPENDIX

The study is based on material collected by H. RuneMank (Ri, B, NOrRDENSTAM
(NI, J. PERssoN (P}, B. BeE~xTZER (B], L. EncsTRAND (E}, 5. SNoGERUP (5), and
R. von BoruMmer (Bo) during field-work in the Aegean area in 1957—1969. This
malterial is preserved in the Botanical Museum Lund, Sweden. In addition, material
from the Naturhistorisches Museum, Vienna, Austria (W, was studied and all known
literature records are given. Material observed by K. 1. RECHINGER FIL.. according to
Flora Acegaea, is marked REcH. obs.

Northern Sporades. Pelagonisi: Cliffs at Melissi, 1896, LeEoNis (Wi; Small island
NW Skanzoura, 1960, R&N 16859; Skopelos: The island of Plero, 1960, R&N 16877,
Skiros. Kastro, 1908, TuNTas (W),

Euboea. Kyvmi, Platana. 1966. RECHINGER (W]: The island of Mantili, REcHmiNGER

(nol seeni.
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Attica. Phaleri, 1894, HeroreicH (Wi; Prope insulam Helenam, D'URVILLE (nol
seen).

Kikladhes. Andros: Stakala Vrakhos, § of Akra Gria, 1968 S&Bo 33170; The island
Plati 8 of Gavrion, 1968, S&Bo 31300; 1 km ESE Gavrion, 1968, S&Bo 32952; The
island Gaidharos S of Gavrion, 1968, R&Bo 31245; The island between Andros
and Tinos, 1960, R&N 16799, -— Tinos: The island of Dragonisi. 1968, R&E 36917
Prassonisia, the N-island, 1968, R&E 36924, — Siros: The islet of Varvarousa,
1881, HELDrEcT (Wi, and 1968, S&E 33664: The island of Aspronisos, 1968, S&E
33454, — Mikinos: Dilos, the islands of Prassonisi, 1906, Heroreicn (Wi The
main island of Prassonisi, 1968, R&IZ 35712; The W-island of Prassonisi, 1968,
R&E 35716; The island of Reumatiari, 1968, R&E 36105; The small island N of
Rinia, 1968, R&E 35978: The island of Marmaronisi, 1968, R&E 36167; Ormos
Ornos, 1960, R&N 16076; IHagios Georgios, 1900, HELDREICH (W], — Serifos: The
island of Serifopoula, 1967, R&P 27764; Vous, 1967, R&B 27913. — Antiparos: The
N-islund north of Kavouras (Spirodionisi], 1954, WETTSTEIN (W] and 1967, R&B
30751; The S-island north of Kavouras, 1967, R&B 30747; Petalidha, 1967, R&B
28086, — Naxos: The islands outside Akr. Pardenos, 1934, RECHINGER 4773 (W),
and 1967, R&B 30729, R&B 30735; Voidonisos (Ktenia), 1954, WETTSTEIN (W),
and 1958, R&S 11025, Milos: The island of Kaloveros, 1967, R&B 20010; Akradia,
the LE-island, 1967, R&B 26806, — Kimolos: Small island on the S-part of the
Woside, 1967, R&B 29931, -—— Folegandros: 2 km W Pelagia, 1967, R&B 29517; Cliffs
on the SE-part, 1960, R&N 14689; The island SE of the harbour, 1967, R&B 25599;
The islands of Adelfia Pelra, the W-island, 1960, R&N 14616. — los: Prasos, 1967,
R&B 30240, — Iraklia: the SE-point, 1960, R&N 15519; Small island W of Iraklia,
REcH. obs, — Skhoinousa: Small island, Recn. obs. — Keros: The island of Plaki,
1958, R&S 10931; Small island SW of Keros, 1958, R&N 10959; Andreas, 1934,
REcHINGER 5128 (W), —— Antikeros, Recn. obs. — Kinaros, REcH, obs. - — Ofidousa,
RecH. obs, — Astipalea: Khondre Nisi, 1960, RuNEMARK obs. — Sirina: Dio Adelfi,
RecH, obs.; Dio Adelfi, the E-island, 1960, R&N 14072; Dio Adelfi, the W-island,
1966, R&P 22290, — Safora: Safora, 1935, RECHINGER 7655 (W), and 1967, R&B
28245; The N-part of Safora, 1958, R&S 7194; Small island S of Safora, 1966, B&P
22595; Mikro Safora, 1966, R&P 22585; The island of Karavi, 1935, RECHINGER
7693 (W), and 1966, R&P 22548:; Kamila, 1958, R&S 7903; Ounia Nisia, the E-island,
1967, R&DB 28249; Ounia Nisia, the W-island, 1967, R&B 28305.

Crete. The island of Dhia: The islet of Petalidha, 1899, BaLpaccr (Wi The small
island of Glaronisi, 1960, R&N 16463, Sitin: The island of Paximadi, RECHINGER
12891 (not seen|.

Populations eultivated in the Botanical Garden of Lund, Sweden
Northern Sporades. The small island NW Skanzoura, R&EN 16859,

Kikladhes, Naxos: The S-island outside Akr. Pardenos, R&B 30729, Antiparos:
The S-island north of Kavouras, R&B 30747. — Serifos: The island of Serifopoula,
R&B 27764, — Sirina: Dio Adelfi, the W-island, R&P 22290. — Safora: The small
island S of Safora. R&P 22595: The island of Makri Safora, R&B 28245; The island
of Mikro Safora, R&P 22585; The island of Karavi, R&P 22548; Ounia Nisia, the
E-island, R&B 28244,
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ABSTRACT

ENGSTRAND, L.: Studies in the Aegean Ilora XVIIL Noles and Chromosome
Numbers in Aegean Umbelliferae. — Bol. Notiser 123: 384—393, Lund.

Somalic chromosome numbers of 22 taxa of Umbelliferae from the
Aegean region are reported. As far as the aulhor is informed, 12 of these
have nol previously been cytologically investigaled. One number deviates
from an earlier report,

New records are: Artedia squamata L. 2n=16, Carum multiflorum
(S, & Sy Boiss. ssp. madtiflorum 2n=20, Daucus carota L. ssp.
drepanensis (ARCHANGELI) HEYW0OD 2n -18, Daucus gufiafus SIBTH. &
SM. ssp. guttatus 2n=22, Dauwcus involucratus S1BTH. & SM, 2n=22,
Feruta chitiantha Recn. v, 2n=22, Malabaila involucrata Boiss. & SPRUNER
In =22, Microscindum minulum (1VUrv.) BRIQ. 2n—12, Sealigerin cretica
[MILLER) Boiss. 2n- 20, Scaligeria halophila (REcH. F.] RECH. F. 2n=20,
Scandir australis L. ssp. australis 2n=12, Smyrnivm rotundifolium MILLER
2n =22 Torilis nodosa [L.) GAERTNER 2n=24.

In some cases notes on variation and distribution are presented.

MATERIAL AND METHODS

The main part of the material studied was collecled by RUNEMARK and co-
workers between 1958 and 1967. Some malerial was collected by the author in
1968.

Plants were cullivated in the greenhouses in the Botanical Garden, Lund.
After pretreatment for ¢. 12 hours at 2—d “C, Toot tips were fixed in the Sva-
lov modification of Navashin-Karpechenko and stained in erystal violet. The
drawings were made with the aid of a camera lucida.

The R-series refers to the colleetion numbers of RUNEMARK and colleagues,
and the X-series to the cultivation numbers of the author. Voucher specimens
are preserved in the Botanical Museum, Lund (LD},

The following abbreviations of the collectors’ names are used: BE=B.
BextTzER, B=R. voN BoTHMER, N--B. NorpENSTAM, P=1]. PerssoN, R—IL
RUNEMARK, 8= 8. SNOGERUP, ST=A. STRID.
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As far as possible the nomenclature follows that of Flora Europaca (TUTIN
et al. 1968}, N, Cyclades, N. Samos ete. in the list of colleclions refer to the
Departments (Nomos) of Greeee,

RESULTS

Ammi majus L. 2n =22
Greece. N, Cyclades. Paros, seashore NE of Drios (R & S 30954).
—— — Naxos, S ol the town (B & S 11890).

This number has previously been recorded several limes, eg., by
HAKANSSON (1953) and ScnvLz-GAEBEL (1930).

Ammi majus is distributed around the Mediterranean. in the Canary
Islands. and in the Orient. It is not uncommon as a weed in central and
northern LLurope.

Anthriscus caucalis BIERB. 2n=14

Greece. N. Samos, Samos, E-promontory of mt. Kerki, 900 m s.m. (X 16).

Apium graveolens L. 2n=22
Greeee. N, Cyelades, Amorgos, SE of Chora Amorgos (B & S 12298).

This number has previously heen recorded by WANSCHER (1931),

Artedia squamata L. 2n=16
Turkey. Aydin. Kusadasi (X 14).

No earlier records are known to the author.

Artedia squamata is distribuled in Asia Minor and the Middle Iast,
weslwards to the Aegean Sea. The chromosomes are too long to get a
good drawing with the used method.

Carum multiflorum (SisTi. & S».) Boiss. ssp. multiflorum 2n - 20
(Fig.1 L)
Greece. N. Arcadia. Vertieal rock facing NW 3 km ENE of the village of

Agiorgilika, 820860 m s.m. (ST 2338%9).

No previous records are known lo Lhe author. WANSCHER (1931} re-
ported the number 2n—=20 for Carum carvi and SCHULZ-GAEBEL
(1930), 2n==22 for the same species. Carum verticillalum was reported
to have 2n=20 by GARDE & MALIEIROS-GARDI (1949),
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Ispecially in the Cyclades C. multiflorum is variable in the shape of
the leaves, bracts, and braclels, as well as in fruil size. Stout plants
from Zafora, Dodecanesos (R & B 28088, R & P 22536) have 5 mm
long fruits.

Daucus earota L. ssp. drepanensis (ARCHANGELI) HEYWOOD 2n=18
(Fig. 1 C)

Greece. N, Cyclades. Mikonos, the small island of Prasonisi (R & N 16785).
— N. Dodecanesos. Tria Nisia, the E-island (R & N 14402).

There are no previous counts for this subspecies (sensu HEYwooD
1968), but the number is in accordance wilth that of other subspecies
of D. carota (cf. LOvE & LOVE 1961),

It is very difficult to determine the different subspecies of Daucus
carota recognized by HEYwooD in Flora Luropaeca. The cytologically
investigaled collections belong to the complex of D. gingidium L. This
form was referred to D. gingidium ssp. polygamus var, russeus (syn.
D. russeus HELD.) by RECHINGER (1943) in lora Aegaea. It is a peren-
nial and flowers in the first year. The stem is shorl (5—10 e¢mj. but
al least in cultivation it can grow up to 30 em. This form belongs to
the group of small-island species discussed by RUNEMARK (1969).

With the extreme variation within the complex of D. carota—gingi-
ditm il seems impossible lo distinguish this form as a separate taxon.

Daucus guttatus SIBTH. & SM. ssp. guttatus 2n=22 (Iig. 1 B)

Greece. N, Cycelades. Amorgos, the bay of Langada (R & BE 30679).

— —— Andiparos, Dhiplo (R & Be 30786).

— —— — theisland of Kavouras (R & Bk 30828).

— N. Samos. Ikaria, 2—4 km WNW of Orm. Praia (R & S 11368}.

— — — the pass of Orm. Praia (R & S 11470).

— N. Euboea. N of Ag. Dimitrio (R & S 11790).

— — 3 km WSW of Akr. Kafirevs (R & § 11701}.

— — Petalides, Prasonisi (R & S 11583).

— N. Attica. ML. Hymettos, 400 m s.m, (X 4).

— N. Rethymni (Crete). Ag, Vasilis, Paximadia island (S, ST & B 20929).

No earlier records are known to lhe author.

Daucns guttatus is distributed in the eastern Mediterranean, {rom
Ttaly to Asia Minor, Syria. and Egypt. It is very common in the Aegean
islands.
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Most forms of D. guttatus arve distinet from D. broferi. The two col-
lections from Andiparos, however. have the shorl. stout bracts of D.
broteri, but the fruits are similar to those of D. guttatus.

Daucus involueratus SIBTIL. & SM. 2n=22 (I'ig. 1 A)

Greece. N. Kavala. Thasos, the mountain N of Theologos. 450 m s.m. (X 11},
-— N. Samos. lkaria, the pass N of Orm. Praia, 450 m sm. (R & S 11470).

No earlier records are known to the author,

Daucus involucratus is distribuled in the Aegean region, Crete, and
Cyprus: always in dry. stony places.

The species is easily recognized by means of its long. almost leaf-like
bracts. The rays are few and short and the flowers small (c. 1 mm),
The peduncles are long and slender. D involucratus is rather uniform
throughout the distribution area.

Ferula chiliantha ReEcH, F. 2n=22 (Fig. 1 £}

Greece. N. Cyelades. Kimolos, the W-side of the S part. the small island (R &
BE 29930).
— - los, the island of Prasos (R & Be 30239).
- — — Varvaronisi, the small island (R & Be 30223).
~ — Thira, Profl. Elias, S-exposed cliffs and sands at the sea (R & BE 30401).
— N. Dodecanesos. Levitha, the small island at the inlet of the harbour, cliffs
near the sea (R & S 106951,
~— — Rhodos, the island N of Cape [Foca, calcareous rock (R & N 16727).
No earlier records are known to the author.
Ferula chiliantha is distributed in the southern parl ol the Aegean.
It was described from Samos and was later found on Rhodos, and
recently on Crele and several of the Cycladian islands. It is recognized
by the rounded umbels with 25— 140 rays and the large inflated sheaths
ol the upper leaves. I'. chiliantha is found in cliffs. often caleareous,
towards the sea, while F. communis seems to occur more frequently on
cultivated ground. The fruit shape is highly variable in I, chiliantha
(Fig. 1 N—P).

Ferula communis L. 2n—=22

Greece. N, Cyclades. Naxos, precipice 4 km W of Psiliamos Ormos. 260 m sm.
(R & S 10695,

The same number was reported by GARDE & MALHEIROS-GARDE
(1949).
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Lagoecia cuminoides [.. 2n=16

Greece. N. Cyelades. Skhoinousa (R & § 4423).
- — TIraklia, S of the harbour (R & S 4283).
—— Makares, Ag. Nikolaos (R & S 10457).
The same number was reported by TAMAMSCHIAN (1933).
Lagoecia cuminoides is a Mediterranean species, extending castwards
to Persia,

Malabaila invelucrata Boiss. & SPRUNER 2n=22 (Fig. 1 1)
Greece. N. Samos. Ikaria, 1--2 km W of Ormos Leona. 200 m s.m. (R & S
9141).
No earlier records are known to the author.
Malabaila involucrata is restricted to the Balkan peninsula and the
Aegean region. It is distinguished from M. «urea by lhe involucre with
more than five bracls.

Mierosciadum minutum (D'Urv.) BriQ. 2n=12 (Fig. 1 D)

Greece. N. Samos. Samos, E-promontory of mt. Kerki, ¢. 800 m s.m. (X 6.
—= — — SW-precipitous of mt. Kerki, c. 800 m. s.m. (R & S 19693).

No earlier records are known to the author,

Microsciadum minutum is dislributed in western Turkey around
Izmir and Soke and on the eastern Aegean islands (Mytilene. Chios.
Samos, Kalymnos and Kos). It does nol occur west of the phylogeo-
graphical border line belween the Cyclades and the easlern Aegean
islands (¢f. RECHINGER 1949).

Microsciadum is a monotypic genus. M. minutum is a slender annual,
2—15 em high. The unequal rays and pedicels are clavate. The fruits
are ¢. 2 mm long.

Fig. 1. A M. Somatic melaphases in sections of rool tips. — A: Daucus involu-
cratus, 2n=22. Ikaria. — B: Daucus guttatus ssp. guttatus. 2n=22. Hymetlos. —
C: Daucus carota ssp. drepanensis, 2n=18. Mikonos, D: Microsciadum minutum.
2n=12 Samos. — E: Ferula chiliantha, 2n=22 "Thira. F: Sealigeria helophila,
2n=20. Zafora. — G: Scaligeria cretica, 2n=20. Rhodos. — H: Seandic australis
ssp. auwstralis, 2n 16, Hymetlos, - I Malabaila invelucrato, 2n—22, lkaria. —
Jio Torilis leptophylla, 2n 12 Hymettos. — K: Smyrnium rotundifoliom, 2n=22.
Naxos, — L: Carum multiflorum ssp. multiflorum, 2n=20. Agiorgitika, M: Torilis
nodosa, 2n=24. Pelagos., — N—P. Ferula chilinntha ReEcH. F., dorsal view of meri-
carps. — N: Jos, the island of Prasos. — O: Thira, Prof. Elias. — I: Rhodos, the
island of Akr. Archangelo.
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Orlaya kochii HEywoon 2n=16

Greece. N. Phocis. The mountain of Giona, on a cliff at the village of Sthromi,
850 m s.m. (X 20].

— N. Lasithion (Crelej. Silia, N part of mt. Spathi, 300 —500 m sm. (R & S
18414,

Turkey. Izmir, the mountain 8 of Pinarbaschi, 2000 m s.an. (X 22},

LARSEN (1956) reported the number 2n=16 and discussed the num-
ber 2n=18 reporled by TAMAMSCHIAN (1933).

Pimpinella peregrina .. 2n=18

Greece. N Samos. [karia, Faros (R & S 12507).

— — — 1 km W of Orm. herame (R & S 12534).

— N. Cyclades. Amorgos, Katapola, the E valley up to Chora Amorgos, 0—
100 msm. (R & S 12298),

~—— N. Euboea, N of Akr. Merouti (R & § 11876).

The number 2n =18 was reported by SCHULZ-GAEBEL {1930).

Pimpinella peregrina is distributed from Spain to Turkey and in the
Middle East.

Pseudorlaya pumila (L) GRANDE 2n=16

Greece. N. Cyclades. Tinos, Johannisbukt (X 1).
— — Sifnos, Orm. Kondos, the beach (R & S 8177).
— — Dhenousa, Orm. Chendro, sandy shore (R & S 9575).

The same number has been reported several times, e.g.. by BIORK-
QVIST el al. (1969).

This Pan-Mediterranean species is common in maritime sands in the
Aegean region. A form with short spines on the fruit, var. breviaculeata
(Boiss.) HEYwoob. is sometimes found, e.g.. on Siros (R & B 37714,
Andiparos, the island of Despotico (R & BE 28632). There seems to be
a gradual transition [rom almost spineless forms to those with normal
spines.

Sealigeria eretica (MILLER) Borss. 2n—=20 (Fig. | G)
[Correct name S. napiformis (SPRENGLEL) GRANDE, cf. GREUTER & RECHINGER
1967].

Greece. N. Euboea. N of Ag. Dimitrion (R & § 11818).
—— N. Cyclades. Naxos, N of the W-peak of Koronos Oros, 200 m s.m. (B &
5 10026).
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— — — Fanari Oros, NE of Moni, 600 m s.m. (R & S 119304.
-~ N. Samos. Samos, Tigani, 0—50 m s.m. (R & S 19941).
— N. Dodecancsos. Rhodos, mt. Prof, Elias, 400 m s.m. (X 2.

No earlier records are known to the author.

Scaligeria halophila (REcH. F.) RECH. ¥. 2n=20 (Fig. 1 IV)

Greece. N, Dodecanesos. Zalora, the island of Makro Zafora (R & BE 28236).
— N. Cyclades. Makares, Strongilo (R & S 10384).

No earlier records.

Scaligeria halophile was originally deseribed as a subspecies of S.
cretica. It was given the status of species by RECHINGER (1965).
S. halophila is probably very closely related to S. eretica, but it is mor-
phologically distinet by ils fleshy leaves: the fruits are big (length c.
2 mm; Fig. 2). S. halophila is restricted to the spray-zone or cliffs of
small islands. Il is irregularly distribuled in the southern Aegean.

S. cretica and S. halophila have pseudomonocolyly. The cotyledon
of S. halophila is similar to that ol S. eretica, which was described by
IrMiscH (1858). This description was cited by WEISSE (1930), who
gives Butinia cretica Boiss. as a synonym. However, Bulinia cretica is
a synonym of Huetia crelica (Borss. & HeLn,) P. W. BaLrL, which
mighl have pseudomonocolyly like the rest of the genus Huetia (ENG-
STRAND unpubl.}.

Scandix australis L. ssp. australis 2n =16 (Fig. 1 1)
Greece. N Atlica, the top of mt. Hymettos (X 3).

No earlier records are known o the author. The same number was
reported for Seandic pecten-veneris by WANSCHER (1931,

Smyrnium rotundifolium MiLLER 2n =22 (Fig. 1 K)
Greeee. N, Cyelades, Naxos, NE of Moni (R & 5 11921},

No earlier records known to the author.

Torilis leptophylla (L.) REICHENB. F. 2n=12 (Fig. 1 J)

Greece. N. Cyclades. Naxos, slope N of Orm. Kalando, 30 m sm. (R & S
10214)
-— N. Attica, mt. Hymelttos, 400 m s.m. (X 12,
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0 5Ccm

Fig. 2. Scaligeria halophila (Recn. v Recn. k. from Slakida

A: Basal leaf. B: Habhil. B>

(Dodecanesos],
.: Lateral view of fruit.

— N. Kavala. Thasos, at Theologos, 300 m s, (X 7).
Turkey. lzmir, the mountain S of Pinarbaschi (X 3).

The same number was published by WANSCHER (1932,

Itot. Xatiser, vol. 123, 1950
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Torilis nodosa (L.) GAERTNER 2n =24 (Fig. 1 M|

Greece. No Magnisia, Pelagos (X 13).

— N. Cyeclades. Naxos, 4 km E of Orm. Psiliamo, 260 m s.m. (R & S 10707).
Andreas (R & 8§ 10919).

— N. Dodecanesos. Levitha, Porto di Levitha (R & S 12023).

Turkey. lzmir, the mountain S of Pinarbaschi (X 21).

GARDE & MALHEIROS-GARDE (1949} reported the chromosome number
2n—22 for Torilis nodosa.

LITERATURE CITED

BaorkovisT, L, BotuMER, R, von, NiLsson, (0, & NorpensTAM, B, 1969, Chromosome

numbers in Iberian angiosperms.  — Bol. Notiser 122: 271—283.

Garni. A, & MALHEIROS-GARDE, N. 1949, Contribuicio para o estudo cariologico da
familia Umbelliferae. I. — Agron. Lusit. 11: 91—140.

GREUTER, W. & RecminGer. K. H. 1967, Flora der Insel kythera — Boissiera 13:
9405,

HAKANSSON, A. 1954, Some chromosome numbers in Umbelliferae. Bal. Noliser
1953: 301—307.

Heywoon, V. H. 1968, Daucus L. — In: Flora Furopaea 2: 373 375. — Cambridge.

IrsiscH, 1. 1838. Botanische Mitteilungen, — Flora 41: 33 42,
LarseEN, K. 1956, Chromosome studies in some Mediterranean and South Furopean

flowering plants. — Bol. Notiser 109; 203—307.

Love, A, & Love, D, 1961, Chromosome numbers of central and northwest European
plant species. — Opera Bot. 5.

Recmager, K. H. 1943, Flora Acgaea. Denkschr. Akad. Wiss. Math.-Nat. KL
{Wienj 105: 1.

— 19, Grundziige der Pflanzenverbreitung in der Aegiis 1111 Vegelalio
2: 05 119, 236—308, 365 386,

— 1965, Zwel neue Arten aus der gricchischen Flora, Osterr, Bol, Zeitschr,

112: 186—187.

RuNeEMARk., H. 1969, Reproductive drift, o neglected principle in reproductive bio-
logy. — Botl. Noliser 122: 90—129.

Scnvrz-Gaesern, H-H, 1930, Entwicklungsgeschichtlich-zytologische Studien an der
Umbelliferen-Unterfamilie der Apioideen. — Beilr, Biol. Pflanzen 18: 345—398.

TAMAMSCIIAN, S, 19338, Malerialen zur Carvosystemalik der kultivierten und wilden
UImbelliferen. Bull. Appl. Botl. PL-Breed, (Leningrad| (2): 137 161,

Tunix, T. G, HHEywoon, V. H.. Burces. N. A VALesTiN, Do H.. Warrers, S. M. &
Wenn, D. A, 1968. Flora Europaeca 2. — Cambridge.

WANSCHER, J. H. 1931, Studies on the ¢hromosome numbers of the Umbelliferae. —
Heredilas 15: 179— 181,

— 1932, Studies on the chromosome numbers ol (he Umbelliferae 11 Bot,
Tidsskr, 42: 49—58.

WEISSE. A. 1930, Blattstellungstudien an Simlingen abnorm keimender Dikotylen. -
Beitr. Biol. Pflanzen 18: 17—80.

Tot. Notiser, vol, 123, 1970


http://IilMisr.II
http://Wi.hr

A Revision of the Genus Parolinia Webb (Cruciferae)
in the Canary Islands

By David Bramawell

Department of Botany,
University of Reading. England

ABSTRACT

BrRAMWELL, D.: A Revision of the Genus Parolinia Webb (Cruciferae) in the
Canary lslands. — Bol. Notiser 123: 394—400, Lund.

In a taxonomic revision of the genus Parolinia WERR in the Canary Is-
lands three species are distinguished: P. ornata WEBB. P. schyzogynoides
SVENT. and P. intermedia SVENT. & BRAMWELL, sp. nov. Descriptions, eco-
logical and geographical data and a key to species are given,

INTRODUCTION

The genus Parolinia, which occurs only in Lhe Canary Islands, was
first described by WEBB (1840 from the island of Gran Canaria. Until
recently it was considered to be monotypie. containing only the lype
species P. ornata WEBB, bul in 1956 a second species was found on the
island of La Gomera and was described as P. schyzogynoides SVENTE-
NIUS (1960).

In April 1969 the author and Dr. E. R. SVENTENIUS discovered a third
species on Tenerife which is described below as P, intermedia.

Parolinia belongs to o series of woody, endemic genera e.g. Ben-
comia, Marcetellan (Rosaceae). Gonospermum, Vieraea, Sventenia (Com-
posilue) which oceur in the Macaronesian region and in the Ca-
nary Islands in particular. All three species of Parolinia are of very
restricted distribution (Fig. 1) and have closely similar ecological re-
quirements. occurring on dry. sunny slopes. generally on basalt or
phonolite base-rock between 100 and 500 m. They inhabil xerophylic
communities belonging to the association Rubio-Euphorbetum canari-
ense Rivas & LESTEVE (1964) and in all the localities visited they oceur
in association with Neochamaelea (Cneorum) pulverulenta (VENT.)
ErTM7™.

Bot. Notiser, vol. 1234, 1970
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=
L)
LANZAROTE
LA PALMA
FUERTEVENTURA ¢
TENERIFE
COMERA GRAMN CANARIA
9]
HIERO
50 km

Fig. 1. Map showing the distribution of Parolinia in the Canary Islands,
O =P ornate; ¥Y=". schyzogynoides; ® =P infermedia

Parolinia WEBB. Ann. Sci. Nal. Bot., sér. 2. 13: 133 (1840).

Erect shrubs: stems and leaves covered with fine, grey, stellate pube-
scence. Leaves linear, entire. Inflorescence racemose. Flowers shortly
pedicellale. Sepals erect, equal. Pelals lanceolate to spathulate, clawed,
pink or white. Anthers sagittale. Style & fleshy; stigma divaricate, short-
ly decurrent. Fruit an elongate. curved, latiseptate siliqua: valves with
29 transverse septa, the apices prolonged into lwo pronounced bifid
appendages. Seeds brown, compressed, narrowly winged. Type species:
P. ornata WEBB.

Key to the Species of Parolinia

Siliqua-appendages shortly bifid or trifid; siliqua 2—3-seeded ..............
.................................................. 2. P. schyzogynoides
Siliqua-appendages deeply bifid; siliqua 4—8-seeded.
Siliqua, including appendages, rarely exceeding 1.8 em in length, 4 {—5)-
e F Y NS e e B e e e e 3. P.intermedia
Siliqua, including appendages, 2—2.5 em in length, 5—8 (——9}-seeded . ...
1. P. ornata

1. Parolinia ornata WEBB, Ann. Sci. Nat, Bot., sér. 2. 13: 133 (1840},

1 1.5 m, erect, greyish: stems leafy. Leaves linear lanceolate, up to
10 em long. 2 mm broad, channelled. Rracemes 10—-30-flowered. Sepals

24 Bot. Notiser, vol. 123, 1970
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erecl, 56 mm long. Petals lanceolate. e. 8 mm long. 1— 1.5 mm broad.
clawed, pinkish. Siliguea, including appendages. 2 2.5 em long, straight
or curved, 5 8 (—9)-seplate. Appendages = equalling valves, deeply
bilid al apex. Seeds 5

[Holotype: In petrosis aridissimis Canariae, lHerb. Webb (FI) n.v.

Other specimens — Gran Canaria, Barranco Arguineguiin, 1.4, 1969,
BraMweLL 1219 (RNG, LTR, SEV, LAG]; Ibid. KuNkgL Exsice. Select.
I'l. Canariensis 42, 1969 (Herb. Ku.): Barranco de IFalaga. 28.3. 1969,
BRAMWELL 2230 (RNG, SEV),

8, oval.

I’. ornata has been recorded from Gran Canaria, Lanzarote and Fuer-
teventura but il has not been found on the latter two islands since the
original collections |HARTUNG." BOLLE. in sched.).

The species is abundant on Gran Canaria. particularly in dry barran-
cos of the south and west. Its distribution is discussed by SVENTENIUS
(1948 p. 7) and KUNKEL (1969 pp. 1—4).

2. Parolinia schyzogynoides SvenT. Addit. Fl. Canar. 1: 11 (1960).

50-—80 em, compacet, greyish-yellow; cauline leaves crowded lowards
apex, Leaves linear, somewhat fleshy. 3 em long, 2 mm broad, channell-
ed. Racemes up lo 20-llowered. Sepals erecl, 3 mm long. Pelals narrowly
spathulate. 6 mm long, 2 mm broad. white. turning pink in older flow-
ers. Siliqua, including appendages, 0.8—1.3 cm long, usually curved,
23 (—4)-seplate. Appendages shorter than or equalling valves, shal-
lowly bifid or trifid at apex. Seeds 2—3. round.

Hololype: Junonia Minor (Insula Gomeraj: in regione austro-occiden-
tale, Argaga a 150 m ad 300 m supra mare, 10 Octobris 1956. E. R.
SVENTENIUS (ORT).

Other specimens — Gomera, Barranco de Argaga. 1.7. 1969. Bras-
WELL 2046 (RNG, SEV. LTR).

This species occurs only in the south-wesl region of the island of
La Gomera in the Barranco de Argaga between 150 and 300 m. It is
fairly common in this, apparently ils only. loealily,

The plants form dense, compact bushes and the species is easily dis-
tinguished by its very short, few-seeded siliquae,

U The record for Lanzarole is apparently substantinted by a specimen ciled by
CHRIST (1888 p. 89} "Leg, Harlung teste specimene optimo fructifero in Herb, Helvel.
Turicensi servalo”, hut efforts to trace this specimen in the Ziirich Herbarium have

not heen suceessful.
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FFig. 2. A—D: Parolinia schyzogynoides SVENT. (BRAMWELL 2046 Gomera)., — E—1H: P.
ornafa WEBB |BRAMWELL 1219 Gran Canariaj. — [—M: P. inlermedia SVENT. &
BRAMWELL BramweLL 1453 Tenerifei. — A E. It Dorsal view of siliqua. —
B. I, J. K: Laleral view of siligua, —— €. G. L: Siliqua with valves removed showing

seplae, — D. H, M: Sced,
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Fig. 3. Parolinia infermedia SVENT. & BraMweLL, sp. nov. Punta de Teno, Tenerife
{Loc. class.), Habit. — Photo: D). BRAMWELL,

3. Parolinia intermedia SVENT. & BRAMWELL. sp. nov.

Species haec a P. ornata WEBB et P. schyzogynoides SVENT. differi
petalis late spathulalis; siliquis 2 cm longis, quadriseminalis: seminibus
subquadratis.

Frutex ramosissimus ad 130 (—200) em altus. Rami erecti. Cortex
cinerascens, dense albo-pannosus praesertim in ramis juvenilibus. Folia
allerna, linearia, crassiuscula, 3

6 cm longa et 2 mm lala, dense stel-
lato-pannosa ad basin attenuala. apice oblusa: folia juvenilia canali-
culata. Inflorescentive racemosae, simplicia. erectae. 8—15 em longa.
Sepala lanceolala c. 3 mm longa et 1 mm lata, albopannosa, apice ob-
tusa. Petala late spathulata, plerumque rosea raro alba, 7—8 mm longa
et ¢. 2—2.5 mm lata. apice obtusiuscula. Filamenta 2—3 mm longa
versus apicem angustata. Antherae 1.5 mm longae. lriangulares oblusae
ad basin cordatae. Stigma capitatum. subplanum. Ovarinm 1.5 mm
longum, gracile. Siliguae c. 1.8 em longae {appendicibus inclusis). re-
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curvaltae, albo-lomentosae: valvae versus basin gibbosae. seminalibus
4-—5. Appendices longitudinem valvarum aequanles, plerumque leviter
curvalae. ad apicem profunde bifurcatae. Semina subquadrata. casta-
nea. marginibus alato-scariosis. Florel Martio-Maio: fructifical aestale.

Hololypus: Insula Nivaria (Tenerife} regione septentrio-occidentali
inter saxa rupesque. Punta de Teno, 24 Aprilus 1969, BRAMWELL &
SveENTENIUS 1453, in Herb. Univ. Radingensis (RNG/| servatus.

Other specimens — isolypes are conserved in the lollowing herbaria:
ORT, K, SEV. RNG. LTR. Fac. Cienc. Biol. La Laguna Tenerife (LAG):
also Tenerife. Chio, 200 m. SVENTENIUS 1945 (ORT).

P. intermedia is morphologically more or less intermediate belween
the two other species of the genus. It is. however. considered to be a
distinetl species because of ils angular, almost square seeds (Fig. 2], ils
robust habil and its curved. broad-based. 4—5-sceded siliquae.

The species occurs on the western promonlory ol Tenerife on dry,
rocky slopes with a north-wesl facing aspeel where the base-rock con-
sists of Tertiary Basalt with a covering ol more recenl voleanie debris.
It is abundant between 50 and 200 m in association with Euphorbia
canariensis 1... Rubia fruticosa Arr., Neochamaelea pulverulenta (VENT.)
Ert™. and Convolvulus scoparius 1. FIL.
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Beech Forest Vegetation in Sweden — a Survey

By Lennart Lindgren
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ABSTRACT

LiNDGREN, L.: Beech Forest Vegetation in Sweden — a Survey. — Bot,
Notiser 123: 401—424, Lund,

The vegetation of Swedish beech forests is described on the basis of Lhe
author’s own mvestigations.

Four types of beech foresl vegetation are dislinguished. viz. the De-
schampsia flexuosa fype, the Oxalis acetosella type, the Lamiom gale-
obdolon type and the Mercurialis perennis lvpe.

Moreover, the regional distribution of beech lorest types in Sweden is
presented and related o forest regions and soil condilions.

INTRODUCTION

The main investigations on Swedish beech (Fagus silvatica) forests
have been performed by LINpQuisT (1931, 1932, 1959), who studied the
distribution of the beech and the vegelation types as well as habitat con-
ditions. HIELMQVIST (1940) concentrated particularly on the problem of
temperature as a limiting factor for the distribution of trees, mainly
beech.

The results of the present investigation have appeared partly in con-
nection with studies on ecological conditions in Swedish beech forests,
and partly in connection with an invenlory survey lor nature conser-
vancy. This latter extensive malerial includes about 500 investigaled
localities, and is presented here as a regional survey of the main beech
forest types and their distribution in South Sweden.

DISTRIBUTION OF BEECH IN SWEDEN

The beech reached Sweden during the later part of the Sub-Boreal
time about 1500 B.C. (FrRIES 1965), During the beginning of the Sub-
Atlanlie time it extended further to the north than at present. Then

Bot. Notiser, vol. 123, 19370
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Fig. 1. The distribution of beech (Fugus silvatica) m Northern Europe. After Hipnae-
QviIsT (1940 Fig. 9 and LINDQUIST (1954,

the heech was forced back again to the soulh and west at the same time
as the spruce spread rapidly southwards and man’s influence on the
landseape increased. The beech forests in southernmost Sweden reached
a maximum aboul 1500 A.D. (NILssoN 1964). Today the total beech
forest area in Sweden is 63.000 ha or 0.3 /o of the whole Swedish forest
area. Afforestation with spruce on old beech areas lor economic reasons
is a severe threal lo the future of the beech.

A continuation of the Swedish distribution of beech appears around
the southwestern parl of the Baltic and the Danish islands (Fig. 1).
In Sweden the main distribution ol beech forest is found in Scania,
about 85 %o of the total Swedish beech forest area. Further to the north
the oceurrence of beech forests decreases rapidly. Moreover, the distri-
bution has a distinct weslern tendency. Within the main distribution
area in Scania Lhere is a distinet concentration ol beech to certain areas
(Fig. 21 especially on the horsts (Siderasen, Linderddsasen, lHallands-
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Fig. 2. The actual distribution of beech forest in Sweden. Preliminary map |Sept.
1964

Here somewhat generalized.

from an inventory carricd oul by the National Board of Forestry 1967—68,

the beech forest area
outpost beech forest aren

Swedish beech forest area (LINDQUIST 1959 is marked:

iproper: and thi
--. The South

The boundary between
deseribed in text is marked;

asen and Ryssberget] and also around the lakes in the southernmosl
part.

Several authors — NILSSON (1901). ANDERSSON (1903), HESSELMAN
(1915). LinpQuisT (1931, 1959}, vox PosTt (1933). HIELMQVIST (1940)
have discussed the regional differentiation of lhe beech area in
Sweden. LinpQuist (1959) distinguished a beech-dominaled forest re-
gion, the south Swedish beech forest area, which com-
prises Scania. southernmost Blekinge and 1alland northwards to the
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Ialitude of Varberg. North ol this area he distinguished the beech-
spruce area, limiled to the north by a boundary from Kungshacka
in the west to about Kalmar in the easl. In this area the beech oeccurs
scallered in small foresls or as single trees in a foresl vegetation char-
acterized by spruce. In the outposl area of beech further to
the north the beech is very rare.

The beech forest area along the Swedish west coast has been regarded
as potential beech forest area by LiNpQuisT (1959). According to the
distribution of beech forests today and the distribution of the different
beech forest types it seems more convenient to exclude lHalland and
also Blekinge east of Ronneby from the beech forest area
(proper) and regard all the rest as a part of the outpost beech
forest area (Fig. 2). The beech areas in the central parts of Halland
are loday isolated from the main distribution of the beech forest. The
occurrence of a few large beech forests just east of such a border in
Blekinge can be accounled for by special conditions. Wilh reference to
the late postglacial period NILSSON (1935) has distinguished two types
of pollen diagrams in Scania, viz. the main Seanian type and a north-
eastern variant. Among other criteria the north-eastern variant is
characterized by lower frequencies of Fagus silvatica and a higher [re-
quency ol Pinus and Belula during the late Sub-Atlantic period (SA 11).
OLAUSSON (1957) has found the last mentioned type in southern Halland
and BERGLUND (1966) in eastern Blekinge. This supporls the opinion
that these Iwo areas ought lo be excluded from the beech forest area
proper. An analysis of the large pollenanalvtic material from the last
decades in southern Sweden would provide further data to establish the
maximum area for the beech forest in Sweden.

VEGETATION TYPES OF THE BEECH FORESTS

Methods

Beeeh forest in this context signifies a forest with at least 80 %0 cover of
beech in the tree-layer. This investigation of the beech forest vegetation has
been carried out in two ways:

1. During summer 1965 small square analyses were performed within homo-
geneous stands. The degree of cover was estimated with the HUrT  SERNANDER
—Du R1ETZ 5-degree scale (Dv RieTz 1921).

The minimum area of the small squares (ELLENBERG 1956] was found to
be between 8 and 16 m* In each loealily investigated, 10 squares of 16 m?
were analysed within an area of 0.1—1 ha. The results are presented in Table 1.
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Fig. 3. Map of South Sweden showing the situation of places mentioned in text.

2. During the summers 1966 —1969 a more extensive regional investigation
was carried out all over South Sweden. The investigated sites were as large
as possible wilth regard lo the demand of a homogencous vegetation. In each
site the degree of cover has been estimated with a 3-degree scale.

Intensive invesligation Extensive investigation
Part of the square Degree of Degree of
covered cover cover

<1/16 1 1
1/16—1/8 2
1/8 —1/4 8 2
1/4 1/2 I

>1/2 ] 3

The results are presented in Table 2.
Species of the spring aspeet — e.g. Anemone, Gagea and Corgdalis species
— are excluded from the vegetation tables as the investigations were performed
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even in August and September when the spring flora had disappeared. How-
ever, these speeies have very lillle significance for the classification of beech
forest vegetation (ef. LixpQuisT 1931).

Information about the free laver is not given here but can be found in
LINDGREN (1967, 1968 a, b, 1969 a, b, ¢]. Shrubs are of no imporlance in
Swedish beech forest and. along with the bottom laver, have been excluded
from the tables. Most of the bryophyies are siluated on stones or other devi-
ating substrate, where beech leaves do not settle. Moreover, leaf litter is too
compact and prevents growth of bryophytes.

Nomenelature of vascular plants follows Hynaxner (1933). Stellaria nemo-
rum in the following means Stellaria nemorum ssp. glochidosperma. Viola
riviniana and V. reichenbachiana are lreated as V. rivinfana due to the frequent
hybridization.

In all there are 315 investigated sites. The whole material of vegelation ana-
lyses has been grouped in four Lypes and eight variants (Tables 1 and 2). The
tvpes are selected qualitatively with reference to certain characteristic species.
The variants are distinguished within the types with reference to the dominance
of certain species.

In some localilies the vegetation type was identified without complete ana-
lysis. Therefore the maps presented (Figs. 8—14) contain more “dots” than
number of localities in the tables,

The material in Table 1 is included in Table 2. The vegetation analyses which
have been carried oul with the two different methods — one intensive and
one extensive - have given very similar results, In a vegetation such as beech
forest vegetation with its well-defined and distinct types il is easy e.g. to carry
out and invenlory for nature conservancy once the vegelation types are char-
acterized.

The Vegetalion Types
I. THE DESCIHHAMDP'SIA FLEXUOSA TYPE

This lype is poor in speeies. The field layer is often fragmentary or
somelimes lacking. Herbs are lew. Vaccinium myrfillus and Trientalis
europrea are restricted lo Uhis type, while Carex pilulifera, Deschampsia
flexnosa and Luzula pilosa have their main occurrence here,

This type includes a Deschampsia flexuosa variant (1) where De-
schampsia flexuosa is dominating and Oxalis acetosella has a low cover
even if the presence is high. Further, there is a Deschampsia flexuosa —
Oxalis acetosella variant (2), where Deschampsia [flexuosa and Oxalis
acelosella are co-dominating. The [ormer variant is most fully developed
in sites with good light conditions, e.g. in clearings or alter thinnings
in older forests.

There are some further varianis which nol are represented in lhe
tables. Beech forest with little or no field laver is very common, espe-
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cially in the northern parts of the region. This variant seems to be very
stable in middleaged and old beech forests. It may also be found in the
other lyvpes, though in young foresls with bad light conditions. A variant
with Vaceinium myrtillus (Table 1) as the dominating species can some-
times be found, but often only in very limiled areas. This variant is
hardly a true beech lorest vegelalion beeause it is mostly [ound under
oak, birch or other species interspersed with beech, which give devia-
ting light condilions.

Some variants can be dominaled by Convallaria meajalis or Majan-
themum bifolium. A special varianl is the bryophyte-dominaled forests.
This variant can sometimes be found in particularly wind-influenced
foresls where Lhe leaf litter is blown away.

See further LINpQuisT (1931 pp. 220—226),

[1. THE OXALIS ACETOSELLA TYPE

Cualis acetosella is the dominaling species, Species with a high pre-
sence in the Deschampsia flexuosa lype. e.d. Luzula pilosa and Carex
pilulifera are less well represented. Many species, mainly herbs, appear
in this type, species which are in common with the following types. e.g.
Violn riviniana, Lastrea dryopleris (often dominaling in large patches),
Dryopteris spinulosa and Cardamine bulbifera. On the whole, however,
this lype is often fairly poor in species. This type seems lo be stable
provided lhat no severe thinnings are made. See further LINDQUIST
(1931 pp. 273—278).

Some slands are dominated by Poa nemoralis, which is a secondary
feature, This species is dominaling in windexposed forest edges, espe-

cially in Seania, where il forms a zone of varying width along the edges
ol the forests. Somelimes Deschampsia flexuosa can be found as a co-
dominant where the soil degeneration has been more pronounced. See
further LINDQUIST (1931 pp. 251 253,

In other stands Cardamine bulbifera or Lastrea dryopteris dominates,
though often in limited areas.

Within the Oxalis acetosella lype there is a regional differentiation.
In the oulpost beech forest area Lastrea dryopteris is much more com-
mon than in the beech foresl aren and the same will be valid for Car-
damine bulbifera. From Table 2 it is also seen that a lot of species are
lacking in the outpost beech forest area. In Seania Cardamine bulbifera
is most common in the Melica uniflora and the Allium ursinum variants,
i.e. distinetly deviating vegetation [ypes.

Bot. Notizer, vol, 123, 1070
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Table 1. Small square analvsis of the field layer in beech forests. Size of small squares.
16 m? The figures give the small square frequencies and (as exponenti the charae-
teristic degree of cover (MALMER 19621, Species wilth a frequency less than 10 % are
excluded from the table. The species are grouped according to Passance and HOFMAN
(1964) . Investigated siles: Parts of South and Middle Scania (1965). Vegelalion types:
I: the Deschampsia flexuosa type, I11: the Oxalis acetosella tyvpe, 1LI: the Lamium
raleobdolon Lype, IV: the Mercurialis perennis type. -— As Lo the variants see the lext

Type | 11 I v
Variant 1 1 2 3 2

Large squares S 6 5 1 5 6 3

Small squares a0 60 a0 10 ol GO 30 30
Vaccinium myrtillas ... 1005 10 ’
Deschampsia flexaosa 822 100t 121
Carex pilulifera ........ 8 - bt HEE
Luzula pilosa ......... 1. 10! 4 30 . 8t :
Muajanthemum bifolinm : 10! 4+ 20 14t 47t 1
Dryopteris spinulosa : 49 5 81 B 2
Oxalis acetoselln . ... ... 10t 18 1004 1005 100* 82% 773 37 3
Milium effusum .. ...... % . . ¥ 88t 22t 500 .
Stellaria holostea . ... .. ’ 41 45t 4# 3
Dryaopteris filix--mas . . .. N 181 ot ; 2
Deschampsia caespitosa at 24 B 18 1P 1 3 3!
Carer silvatica . ........ . 14! ' . 71 13t 71 804
Viola riviniana ... .. ... 38t 700 a3 G0 68 10t 4ol
Poa nemoralis ... ... 20 ' #t 38 14 s ;
Lamium galeobdolon . .. 4t 100" 1002 628 100* 43t 23t
Stellaria nemoram . . ... . 1004 35% 70' - 47t 40!
Dactylis aschersoniana . . 41 - g4 - . 5
Galium odoratum .. ... . 427 100¢ v 2y ap1
Melica uniflora . ...... a0 272 1000 37 1o
Mercurialis perennis 12 121 43t 1005 1008
Haordelymus enropaeus . . 10 ’ T At
Aegopadium podagrario TRy k7. 3
Printwla elatior ., ....... . ' B
Brontus asper ..., ... a4
Urtica dioeca .......... 2 41 31 47¢  3m 3
Geraninm robertionum . . [ 4 21 3! 7! 3
Allium ursinum ........ 300 1004
Rubus idaens . ......... 21 201 26! 21 301 300 301
Fagus silvatice juv, G8! 57! Jat P2t agt A7 33t 3¢
Sorbus aueaparia juv. L. 100 20t N , 101 i . s
Quercas robur juv, 14 31 5! a1 : :
Ulmus glabra juv. ..., . . . . = 401
Frarvinus excelsior juv, 41 0t 71 B L 75

Bot. Notiser. val. 124, 1970
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11, THE LAMIUM GALEOBDOLON TYPE

In this type many of the species which characterize the Deschampsia
flexuosa lype are lacking or uncommon. e.g. Deschampsia [lexuosa,
Luzula pilosa, Majanthemum bifoltum, Vaccinivm myrtillus, Trientalis
europaeda, and Carex pilulifera. However, many species, which are
lacking both in the Deschampsia and the Oxalis lype occur, parlicularly
Lamium galeobdolon, Stellaria nemoram, Galinm odoratum, and Melica
uniflora.

This Lype can be divided inlo four rather common and often dislinet
variants. In the Lamium galeobdolon variant (1), this species dominales,
often logether with Ouxalis acetosella. In comparison wilh the other
aariants, this variant is poor in species. The high presence of Lamium
galeobdolon and Lhe relatively high presence of Stellaria nemorum and
Melica uniflora distinguish it from the Oxalis type and shows that it
is o Lamium type. Lamium galeobdolon itself is a very common species
in Scanian beech forests. It is oflen a sub-dominant where other species
dominate. probably due to the facl that Laminm gateobdolon has an
extremely effective vegetative propagation. The site conditions may be
very different but this variant is often found in moist conditions, See
turther LiNpQuisT (1931 pp. 269 273).

In the Stellaria nemorum variant (2} Stellaria nemorum dominates,
often together with Ouwxalis acetosella and Laminm gadeobdolon. Two
other species may be mentioned, Milinm effusum and Rubus idaeus,
often colonizing the forest after severe thinnings of the tree-laver. See
further LiNpQuisT (1931 pp. 256—257).

Oceasional species,

I: Betuta pubescens, Galium saxatile, Lycopodium selago, Vacciniwm vilis-idaen,

1: 1 Retula pubescens, Calluna vulyaris, Carex cargophyllea, Galinm saratide, Picea
abies, Rhamnus frangula, Trientalis curopaen

1:2  Agrostis tenuis, Calamagrostis arundinacea, Galium savatile, Picea abies, Trien-
talis europaea, Veronica officinalis,
11 \jrostis tenuis, Circaea lutetiann, Dregopleris [iliv-mas, Galeopsis Tadanam,

Maoehringia trinervia. Prunus avium, Rhamnus frangala, Rubus fruticosus.

L Galeopsis tetralut, Gewm wrbanom.

2 Acer platanoides. Athyrivm fdic femina. Carpinus betwlus. Convallaria meajalis,
Moehringin trinervia. Lastrea drgopteris, Polygonatum vertictllatum, Palmona-
riet officinalis, Stachys silvatica

11:3 Acer platanoides, Cardamine bulbifera, Galeopsis ladanum, Geum rivale, Poly-
gonatum multiflorum. Pulmonaria officinalis.

11: 4 Avena pubescens. Convallaria majalis, Festuca qigantea, Galium aparine, Fra-
garia vesca, Melandrium rubrum, Moehringia trinervia, Poa trivialis, Pulmonaria
officinalis, Sambucus nigra, Solidago virgourea, Tilie cordata, Vicia sepiwm.

IV U Athygriwm filic-femina, Crateegus sp., Geatium aparine, Lactuca maralis. Poa
trivialis. Scrophularia nodosa.

INV:2 Agropyron cantnum, Alliaria officinalis, Crataegus sp.. Epillobuum montanum.
Galinm odoratum, Pulmonaria officinalis, Sanicula europaea, Stachys silvatica,
Viola mirabilis jot. Notiser, vol, 123, 1970
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Fig 4 Beech forest in the oulpost brech forest area. The Deschampsia flexuosa type
Ostro. central part of Halland. — Pholo: Author. August 1969

In the Galium odoratum varianl (3) Galinm edoratum is the domina
ting species. Ovalts acetosella, Lamium galeobdolon, and Viela rivintana
are also frequent species. This variant seems to prefer good light condi
lions and oflen a sandy soil. LINDQUIST (1931 pp. 265 269 suggested
that this variant (socion) would not be stable in the southern part of
Scania. However. this conclusion appears doubtful as the Galium
vartanl seems to be stable in lhe whole area

In the Melica uniflora variant (40 Melica uniflora dominates. Other
[requent species are Owxalis acetosella, Lamium galeobdolon. Viela rivi-
nicna, and sometimes Milium effusum. This variant seems to be well
developed in windexposed forests with good light conditions. and with
clayey sotls. See further LINpguisT (1931 pp. 244 219

In some localities Galinum odorafum and Melica uniflora dominate
logelher. The tables show that these Iwo variants are more similar than
the other two.

27 Bol. Notiser, vol. 123, 1970
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Fig. 5. Beech forest in the beech forest area (properi. The Lamium galeobdolon type,
here with  flowering  Stelluria nemorum, Sjébo Ora, Scania. — Pholo: Author.
June 1967.

IV. THE MERCURIALIS PERENNIS TYPE

In this type, the species which characterized the Deschampsia type
are absent. Species with a high presence and cover in the Lamium lype
such as Cralis acetoselln, Lamium galeobdolon, Stellaria nemorum,
Galium odoratum and Melica uniflora are not so Irequent in this type.
Golivem odoratum is almost lacking, Inslead the dominance of Mercuria-
lis perennis and Allium ursinum are characteristic. This type is res-
Iricted to calcareous clayey soils in Seania.

In the Mercurialis perennis variant (1) this species is the only domi-
nant, and Allium ursinum is present only in small numbers.

In the Allium ursinum varianl {2) Allium ursinum dominates togelher

Bot. Notiser, vol, 128, 1970
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Fig. 6. Typical combinalion of species in the Mereurialis perennis type. Mercurialis
perennis, Allivm ursinwm and  Anemone ranunculoides. Ovedskloster, Scania, —
Photo: Baonry ANpeERssoN, April 1968,

with Mercurialis perennis. This variant is poor in species. In some places
there are pure Allium areas with very few other species, but these areas
are often restricted to some hundred square melres.

See further LINDQUIST (1931 pp. 280-—283 and 285—290).
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REGENERATION OF BEECH

The occurrence of beech seedlings (Tuables 1 and 2} shows that beech
regenerates well in the Deschampsia flexuosa type, the Oxalis acetosella
lvpe. and in the Lamium galeobdolon type wilh one exception. the
Stellaria nemorum variant, a fact which LiNxpQuist (1931 p. 256) also
noticed. It is a well-known faet Lhal a regeneralion can sometimes be
very difficult in the Deschampsia type on the Archacan moraines and in
localities with unsuilable elimatic conditions further to the north. Bul
this is not always the rule,

The most suitable possibilities for regeneralion seem to be in the
Galinm odoralum variant.

In the Mercurialis perennis type. especially the Allium variant. there
is weak regeneralion of beech. Instead a regeneralion ol Fraxinus excel-
sior can be very important.

LiNpQuisT (1931 p. 327) has found a close correlalion between rege-
neration and pH and thal a high pH favours the regeneralion.

GENERAL REMARKS

Between the Deschampsia flexuosa type and Lhe olher types there
is a main limil in the vegetation. According to the common Swedish
terminology on vegetation (NILSSON 1902, S1ORrs 1967) the Deschampsia
flexuosa type belongs to the heath series theath beech forest) and the
olher three lypes to the meadow series {meadow beech forest).

The beech forest vegetation in Sweden has here been presented in a
simple system founded only on the present material. Aceording to the
commonly accepled classificalion of the Central Furopean forest vege-
tation most of the Swedish beech forest vegelation belongs to the units
Fagetalia silvaticae and Fagion silvaticae (ef. OBERDORFER 1967]. The
Deschampsia flexuosa type is closely related lo similar communities
within Luzulo-Fagion (OBERDGRFER 1967) in northern Germany (el.
especially TUXEN 1955, ELLENBERG 1963,

The Oxalis acetosella type seems o have no correspondence in the
heech forest vegelation of Central urope. Oxalis beech forests occur
in northern Central Europe only where heech and introduced spruce
are codominaling ipersonal communication from Dr. H. PASSARGE.
DDR). Therefore a new association Oxalo-Fagelum within Asperulo-
Fagion may be set up and described according to these Swedish in-
vesligalions,

2os. Nati=er, vol. 123, 1970
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The Lamium galeobdolon type also is a communily of Asperulo-
Fagion. It seems to be closely related to similar vegetation lypes
common in Central Europe and often described in the literature as
Melico-Ifagetum (ef. TUXEN 1955, SCAMONIT 1956, PASSARGE 1959, 1960,
1965, ELLENBERG 1963),

The position of the Mercurialis perennis Lype in this system is some-
what doubtful. Striclly with reference to OBERDORFER (1967) it is most
closely comparable with Querco-Ulmetum minoris (Fraxino-Ulmetum,
TUXEN) in Alno-Padion (Alno-Ulmion. TUXEN], In ELLENBERG (1963)
il is regarded as a subass. (Melico-Fagetum circactosum) of Melico-
Fagetum. PASSARGE (1959) freats il as a separate unil (Fraxino-Fage-
tum|. This name is very suilable. bearing in mind the good regeneration
of Frarvinus excelsior (cf. Tables 1 and 2.

Sweden is an oulpost area for beech forest in Europe (FFig. 1). The
number of species in the lield laver is to some extent reduced in Swe-
den compared with thal of lhe areas south of the Baltic. The mean
number of species on the loealilies is low (Table 2). This is one of the
problems which arise when comparing Swedish beech forest vegetalion
wilh that of Central Europe. The Lamium galeobdolon type. excepl
the Stellaria variant, contains the largest number of species, viz. 14—15,
In the Mercurialis perennis type the number is lower, and in the De-
schampsia flexuosa type Lhe number is less than 10. There do nol seem
to be any differences in the mean number of species belween the beech
forest area und the outpost beech forest area.

DISTRIBUTION OF BEECH FOREST VEGETATION

The Deschampsia flexuosa type (Fig. 8) has its main distribution in
the northern parts of the beech area in Sweden, especially on Lhe
Archaecan moraines. In Scania il occurs in the north and on the horsts

Soderasen, Hallandsasen and Lindertdsasen. In Halland, Smaland
and Blekinge this is the dominating beech forest lype.

The Oxalis acetosella type (Fig. 9) shows a very scaltered occurrence
but is found within the whole beech area in Sweden. In Scania it is
especially common on Lhe slopes of the horsts. The best example of
this type is in Maglehems Ora in the eastern part of Scania, The special
“variants” with Cardamine bulbifera and Lastrea dryopteris are rather
uncommon in the southern part of the beech arca, but in the northern
parl Smaland and Halland — they appear on some localities with a
high water lable.

Bot. Notiser, voi. 128, 1970
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Table 3. The distribution of the beech forest types in Sweden, Percenlage of the total
number of investizgated siies in each {orest region,

Beech forest tyvpe I 11 11 v
The beech forest area . ...... 510 11 %o 3207 6%,
The outpost beech forest aren 80 24 17 %o 3% 0%,

The Lamium galeobdolon type is reslricted to the beech lorest arca.
FFor the Lamium galeobdolon varianl (FFig. 10} the natural distribution
of Lamium galeobdolon in Sweden explains the facl that this variant
is restricted to Scania. In this province il is spread over a vasl area,
but it often occurs on the slopes of the horsts. The Stellaria nemorum
variant (Fig. 11} is nol so common and is restricted to the southwestern
hall of Seania. Kongalund near the horst Séderasen is one ol lhe best
examples of this variant. The distribution of the Galium odoratum vari-
ant (Fig. 12) is concenlrated to the soulhern and eastern parls of
Scania. In Halland it is found in some localities on the slopes of the
horst Hallandsasen, and in Blekinge it occurs along the coasl. The
Melica uniflora variant (Fig. 13) has a distribution similar to that of
the Galium varianl.

The Mercurialis perennis type (Fig. 14) is strictly limited lo the
southern part of Secania, mainly on slopes in Fyledalen and north of
Vombsjon.

Within the southern parts of the beech forest area the
whole range of beech forest vegetation is found (Table 3). The types
are often very distinet and apparently in a stable state. But further to
the north and northeast in Lhis area a change in the composilion of
the field layer may be observed. This will be valid especially for the
Lamium galeobdolon type which is poor in species compared with the
type southwards. It is not unusual to find Galium odoratum or Melica
uniflora growing together with Deschampsia flexuosa.

In the outpost beech forest area the beech forest vegela-

I'ig. 7. Altitude and soil with different Ca-content.
Soils  wilth different Ca-content according 1o ExsTROM (19500  and
Magyrsson et al. (1957 p. 319)

Figs. 8—14 The distribution of beech forest vegelation in Sweden. Soils with different
Ca-conlent marked according to Fig. 7.

Bot. Notiser, vol. 123, 1970
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Deschampsia flexuosa type

Oxalis acelosella type

Fiz. 15, Zonation on the beech-domi-
nated slopes of the horst Siderdsen.

Difference in altitude about 100 meters, Lamium galecbdolon variant

tion is considerably poorer. Only the Deschampsia flexuosa type and the
Oxalis acetosella type are found. Beech forest without any field layer are
more common than in the southern parts. In the Oxalis type Cardamine
bulbifera and Lastrea dryopleris are more common in the oulpost beech
forest area. Similar vegetation seems lo occur in small beech areas in
Norway. where Ouxalis acetosella and/or Cardamine bulbifera can he
found locally as dominants (personal communication from Dr. J.
[KJELLAND-LUND).

VEGETATION AND SOIL

There is a close relationship between the distribution of the vegetalion
types of the beech forests and soil conditions (Figs. 7— 14), Also the
altitude (Fig. 7) is of interest as the Scanian horsts. like the South
Swedish upland, have a less caleareous substrate than the surrounding
lowland areas. A geological survey can be found in Atlas éver Sverige
(1953 Bl 7—8).

The Deschampsia flexuosa type (Fig. 8) is restricted lo areas with
Archaean moraine with low lime-content in the northern part of the
region and on the horsts in Scania. The soil 1ype is mostly a podsoloid
(LINNERMARK 1960), a podsolized brown forest soil. Well developed
podsols wilh mor are rare.

The Oxalis acetosella type (Fig. 9) has more scallered occurrences,
but its main distribution is on the Archaean moraine. This is the only
meadow beech forest type which occurs in the northern part of the
region. The soil in this and the following types is always a brown foresl
soil with a mull layer of varying depth.

The Lamium galeobdolon type (Figs. 10 13) is found mainly in
areas with a high or medium lime-content of the moraine. The only
exceplion is the distribution of the Lamium galeobdolon variant which
sometimes may occur even on Archaean moraine (¢f. Fig. 10), mainly

Bot. Notiser, vol, 125, 1970


file:///0xahs

422 LENNART LINDGREN

Deschampsia flexucsa lype ey

I Oxalis acelosella type P RS-
Lamium galecbdolon variant ——
Stellana nemorum variant soed
I ;
Galium oderalum variant P L A,
Melica wunifiera variant
I Mercurialis perennis type PR
3 ; 4 ) 5 pH (KCI )6

Fig. 16. pH variation in beech foresls in Scania. Samples taken according to vegela-
tion investigations 1965 from the level 0—10 em. A volume ratio soil suspension | : 2
was used and pH was determined clectromelrically in extract of 0.2 M KCL

on slopes, c.g. along the horsts in Scania. The characteristic zonation
is illustrated in Figure 15. On such slopes there are often deviating
local conditions such a high water table and flushwater, probably result-
ing in a larger supply of nulrients,

The Stellaria nemorum variant (Fig. 11} is more restricled to the cal-
careous soils than the Lamium variant. The Stellaria variant, however,
seems to occur even on rather acid soils compared with the other meadow
beech forests (ef. Fig. 16). but the humus laver is always a mull.

The Galium odoratum variant (Fig. 12) is nearly always developed
on calcareous soil. In southern Seania this type seems lo prefer a sandy
substrate. Il is more common in the eastern than in the western parts
of the area. This may be due to the fact thal sandy soils are more
widespread in eastern Scania. In the northeastern part of the distribu-
tion area il often occurs on the slopes of the horsts.

The Melica uniflora variant (Fig. 13) is also developed mainly on
caleareous soil. In southern Seania it is often well developed on clavey
soils. In the provinee of Blekinge this type is common near the coast
where there are plains with high clay content.

The Mercurialis perennis type (Fig. 14) is limiled to a substrate with
a high or medium lime-content and usually a high waler table,

The close relationship between the vegetation type and the soil can
also be shown by the pH-range (Fig. 16). The same trend has been
demonstraled by LINDQUIST (1931 p. 328). In his more extensive male-
rial the pH of the soil in the Deschampsia flexuosa lype is distinetly
more acid than in the other types. Within the latter group only minor
differences can be demonstrated. excepl in the Mercurialis perennis lype
where the pH of the soil is considerably higher
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Studies in the Genus Juncus IV

The Typification of Juncus conglomeratus L.

By Sven Snogerup
Department of Systematic Botany,

University of Lund. Sweden.
0. Vallgatan 20, S 223 61 Lund

ABSTRACT

SNOGERUP, 8.0 Studies in the Genus Jancus [V, The Typilication of Juncus
conglomeratus L. — Bol. Notiser 123: 425—129, Lund.

Juncus conglomeratus 1. (17531 is formally iypified with a sheel of
Herb., Royen al Rijksherbarium, Leiden. The traditional use of the name
is preserved. The distinetion belween J. conglomeratus 1ooand J. effasus 1.
is discussed.

THE TYPE MATERIAL

The question ol the identity of the name Juncuas conglomeratus 1.
(1753) was recently discussed by Daxpy (1969). He arrived al the con-
clusion thal the material of the Royen Herbarium should be used for
Ivpification of the name, because LINNAEUS™ nomen specilicum, Juneus
culmo nudo stricto capitulo laterale, was taken unchanged [rom ROYEN
(1740}, I must agree with him al that point, though the wording
“obligate lectolype™ has no stalus under the present code, Daxpy did
nol, however, have access lo the entire Royen malerial. because for my
work on the genus Juncus in some floras I had most of it on loan.

There are lwo different collections of the Roven herbarium named
Juncus culmo nudo stricto capilulo laterale. One of them, the one avail-
able to DANDY ("sheel 17), is a young inflorescence of J. effusus L.
(1753) in the usual sense of that name. It is mounted together with an-
other specimen of J. effusus wearing the name Juncus culmo nudo pani-
cula laterali overtaken by LINNAEUS lor his J. ¢ffusus. The second speci-
men (“sheelt 27) is typical J. conglomeratus in the usual sense of the
name. It is mounted on a sheet ol its own, with the ribbons typical for
the Royen herbarium. It has a full inseription in the handwriling typical

Bot. Notiser, vol. 123, 1970
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Fig 3. Corresponding parts ol stems in transeet, illustrating the nature of the longi-
tudinal ridges. The epidermis to the lefl, the aerenchyma of the stem center nol

drawn, sclerenchyma densely dotied. — A: Juncus conglomeratus 1. — B: J. effusus
1.. — C: J. conglomeratus - effusus. All material from S. Sweden, kept at LD, —
<100

for this herbarium. probably ROYEN's own, The tex! lo the specimen
of sheet 1 is in the same handwriting. but apparently written much later
as il cites Species Plantarum.

As the Royen material of Juncus culmo nudo stricto capitulo laterali
is thus composed of (wo discordant elemenls, T find it necessary to
select one of them. Therefore, the one above called sheet 2 is here-
with selected as lectotype of the name Juncus conglomeratus 1. (1753).
It has been marked by a label indicating this choise. Sheet 1. as well
as ils photography at the Kew Herbarium will be provided wilh notes
indicating that it is not the type. To sheet | a note indicating that
it should be the holotype of J. conglomeratus L. was attached by
JOHNSSON (of Botanic Gardens, Sydney} 1953, Apparently he did not
know, either. about the existence of sheel 2, which was found among
the indeterminates of the Leiden herbarium. To aveid future misunder-
standings. photographs of the two sheets discussed are presented in
Ttigs. 1 and 2,

The other specimen of sheel 1 might perhaps serve for the typili-
calion of J. effusus L., bul as it is perhaps collected and named at some
later date, 1 will avoid making any choice to thal effect at present.
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TAXONOMICAL REMARKS

By the above lectotype choice. the name Juncus conglomeratus 1.
may be kept in its traditional sense. Obviously LinNaEUS and his con-
lemporaries did not dislinguish between true J. conglomeralus and
forms of J. effusus with condensed inflorescences. The [wo species are.
according to my experience, well separated, and the best distinguishing
character is found in the stem anatomy (Fig. 3). In J. effusus the large
vascular bundles are not connected to the subepidermal sclerenchyma
strands, and the stem is only inconspicuously striate. In J. conglomera-
tits the strong subepidermal selerenchyma strands are situated above the
largest vascular bundles. They form prominent ridges, which are fur-
ther stressed by enlarged epidermis cells with a thickened cuticle.

AGNEW (1968) describes fertile transitional, hybridogenous forms
[rom Brilain. Krisa (1962] stated that the Lwo species were uniled by
intermediates to such a degree that only extreme specimens can be
determined to species. I have nol observed any such fertile interme-
diales. The only hybrids found in southern Sweden are quile seed
sterile, though they form empty capsules,
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A New Species of Scirpus (Cyperaceae) From Mi. Elgon

By Kdre Arnstein Lye and Richard Wheeler Haines
Bolany Department and Medical School.

Makerere Universily, Kampala, P.O. Box 7062,
Uganda

ABSTRACT

LYE. K. A. & Hamxes. R, W.: Studies in African Cyperaceae 1 Species of
Scirpus {Cyperaceae) From Mt Elgon. — Bol. Nofiser 123: 430—432,
Lund,

A new species. Scirpus graminoides . HIAINES & K. LyEe, is deseribed
from the Kenyan side of Mt Elgon at an altitude of 3500 m, This species
appears 1o have no close relatives in East Africa or even in Africa as a
whole, The plant is very small and grass-like and is very easily overlooked
even when flowering.

[n December 1969 a remarkable new grass-like species of the genus
Seirpus was found on the eastern slope of ML Elgon. This species is
totally different from all other East African species of the genus,

Seirpus graminoides R. Haives & K. Lye, sp. nov.

Herbae perennes glabrescentiae minutae, Crlmps 2+ -3 emoaltus el 1 mm latus,
Folin culmi 1.5 3.5 em longa el 0.5 -0.6 mm lala, erecta: vaginae longae
pallidae. Inflorescentin 3—4 spiculae. Spiculae 5>—7 mm longae et 1.5—2.0 mm
latae, lanceolatae, virides, multiflorac. Squamae dense imbricatae oblongo-
lanceolatae, 2.0—2.5 mm longae. virides: apice rotundae. Perigoninm nullum.
Stamina 2. Stylus longus, stigmatae 2. Naa oblonga vel obovalo-oblonga bicon-
vexa.

Typus speciei: HTamiLTon no 1418, 15.X11 1969, Kenya, Sivikwa K 3, Mt
Elgon, E-slope, grid ref. XS 8226, 3500 m (Iolotype MHU; isotypes EA and K.

Scirpus graminoides R, HAINES & K. Lye is o glabrous mat-forming
perennial with thickened somewhal bulbous base surrounded by fibrous
remains of old leaf-sheaths. Stems 2—3 ¢m long and aboul 1 mm thick
when including the leaf-sheaths. Leaves 1.56-—3.5 em long and 0.5—0.6
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mm wide. flal and linear, spreading as a lufl from Lhe stem-apex, rarely
wilh 1—2 leaves lower down the stem. Leaf-sheaths grevish-white lo
pale brown, some nearly as long as the stem; ligule absent. Inflorescence
consisting of 3— 4 shorlly stalked {rarely on a peduncle lo 8 mm long]
green spikelets. vsually almost hidden among the leaf-bases; each
spikelet wilh a [oliage-leaf springing in succession [rom the prophyll
of the preceeding. Spikelets 5—7 mm long and 1.5 2.0 mm wide,
lanceolate. green: al the base of the peduncle a thin flattened frans-
parent prophyll (larger than the glumes) with 2 brown nerves and
several whitish ribs; each spikelel wilh numerous bisexual [lowers.
Glimes 2.0 2.5 mm long, coneave, solt, green with wide transparenl
margin: midrib only slightly more prominent than the lateral ridges;
apex rounded. Perianth-segments absenl. Stamens 2: lilaments often
persistent on the ripe nul. Stgle with 2 long style-branches. Nul aboul
I mm long and 0.7 mm wide. flaltened, obovate in outline. as youny
whitish, as malure dark grey with the surface forming a minute
reliculum.

On peat-mat on top of rocks in open rocky place, 3500 m. Associated
species: Bulbostylis glaberrima KUKENTH., Crassula granpikii MILDRR.,
the alpine dwarf-form of Cyanotis barbata 1. Dox.. Haplocarpha
rueppellii (ScH. Bip.) BEAUVERD. and Senecio jucksonii 5. Moonre. Only
known from the lype-collection from the Kenyan side of Mt. Elgon,
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Notes on South African Iridaceae:
Lapeirousia and Babiana

By Bertil Nordenstam

Museum of Natural Hislory,
S-104 05 Stockholm, Sweden

ABSTRACT

NORDENSTAM, B.: Notes on South African Iridaceaec: Lapeirousia and
Babianu. — Bot. Notiser 123: 433—443, Lund.

The new species Lapeirousia lewisinuna B, Norp, and Babiana lewisiana
B. Noup. are described. both from quartzite areas in Vanrhynsdorp Divi-
sion, Cape Province. A second and somewhal deviating population of
Babiana horizontalis LEWIS is reported from L. Namagualand Division.

Some names used by G. J. LEWIS in her revision of Babiuna in 1959 are
shown to be incorrect. B. pulchra [SAL1sB.] Lewis is substituted by
B. angustifolia SWEET. B. nana {ANDER.] SPRENG. var. angustifolia (ECKL.|
LEwis is changed to var. maculata (Kiatt) B, NORD., comb. nov.

The importance of herbarium KrnaTr in Stockholm (8) is pointed ouol,
Babinna multiflora Krarre is typified and shown o be o memher of
Haemodoraceae, viz. Wachendorfia paniculata 1. B, parviflora BREIM. ex
KLATT is lypilied and regarded as a svnonym of B. lineolata KLATT.

INTRODUCTION

The untimely death in 1967 of Dr. G. Joyce Lewis, Cape Town, pul
an end to a fine line of research on South African Iridaceae. Her
magnum opus was to be a revision ol Gladiolus in South Africa. This
work was far advanced at the time of her death and is now being com-
pleted by other workers. Miss LEWIS's revisions of Babiana (1959) and
Leia (1962) are well known and given time she would no doubl have
made major contributions to our knowledge of several other genera,
including Lapeirousia. 1 find il very appropriate lo name the new
species of Babiana and Lapeirousia described in this paper in her
honour.

Some nomenclatural changes in Babiana will be proposed below.
Comments on a few KLarrt specimens will also be included. I1 may nol
be generally known that F. W, KraTT's herbarium is preserved in the

jot. Notiger, vol. 1234, 1070
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Museum of Nalural History. Stockholm (8). This important herbarium
conlains, infer alia, a number of hololypes. mainly ol South African
Iridaceae, However. KLATT founded many of his new species on male-
rial in the herbaria ol Lubeck and Berlin, Most ol these lypes were
destroyed during World War 11, bul isolypes from small fragments
to complele specimens

arc often found in KLATT'S own herbarium.
in olther cases KLATT's noles and drawings are the only remains of the
original malerial, and these may be very helplul in the interpretation
of his species. KnaTt’s herbarium abounds in skilfully execuled draw-
ings, many ol them beaulitully coloured.

Lapeirousia lewisiana 5. NORD., sp. nov.

Orig. coll: NORDENSTAM 965, Cape Province, Vanrhynsdorp Div.,
Komkans, al lhe river, quarizite kopje W. ol the road, 11.V111.1962
(S holotype. NBG).

[Mlustr.: Fig. 1.

Cormus lale ovoideus conicus, tunieis rigidis atrofuseis plicatis el reliculalis
basi in dentes subulalos patentes acuminatos produclis. Caulis crectus simplex
glaber. Folium basale anguste lmeare attenuatum  striatum  subtus  parce
hirsutum, Folia superiora reducta 1— 3 bracteis similin amplexicaulia ovato-
actminata subacuta multinervia glabra. Spieca simplex subdisticha subdense
pluriflora. Bractea ovata ¢. 2 em longa integerrima mullinervia anguste mem-
branacco-marginata. Bracteola ovata obtusa 7—8 mm longa membranacea
binervis, Perigonium violaceum, tubo anguste evlindrico bractea duplo longiore
apicem versus paulo ampliato, segmentis obovato-spathulatis apice rotundatlis,
dorsali maximo. Stamina exserta, antheris 3.5 4 mm longis. Stylus antheras
excedens, ramis profunde bifurcatis. Ovarium oblongum glabrum

Corm broadly ovoid conical, 1.2—2 cm in diam. Tunies hard.
blackish brown, basally produced into spreading subulate teeth up lo
5 mm long, in the lower half plicate. lowards the apex reticulate. api-
cally produced into shorl bristles and a whilish submembranous neck
1 -3 em long. Produced basal leaf 1. suberect 1o spreading and curved,
narrowly linear, 1013 cm long. 1.5— 2 mm wide aboul the middle,
[lat, striate. sparsely hirsute on the adaxial side. Stem 1020 em long
incl. the inflorescence, erect, gently flexuous, sublerete. glabrous, with
1—3 reduced leaves; these bract-like, amplexicaul, glabrous, —ovale-
acuminate, 1.5—2.5 cm long, ¢. 1 em broad (when expanded). many-
veined, subacule. Spike spiral, subdistichous, up to 15-llowered. Brect
ovale, ¢. 2 (1.5
somewhal conduplicate and navicular - cucullate al the apex. many-

2.5) em long, [ 1.5 em wide (when expanded|. entire,
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Ilig. 1. Lapeirousin lewisiana B, NORD, (NORDENSTAM 965). A: Habit, 1. — B:
Bracteole, %2, — C: Flower (bract and bracteole removed), 1. [3: Stamens, 5.
— k1 Style apex. x5, — Del. auct,

Bot. Notiser, vol. 128, 1970
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veined. narrowly membrane-edged. obluse or nearly so. Bracteoles
united, ovate, obluse, 7 8 mm long, 4 mm wide, glabrous. membran-
ous and hyaline, with 2 green veins. Perigon violel (drying bluej.
Tube % erect, slraight or slightly curved. narrowly cylindrie. gradually
widening above. 3.5—4 c¢m long, 1 mm wide basally. 2—2.5 mm wide
near the apex. Dorsal perigon segmenl obovale-spathulate. rounded al
the apex. 1112 mm long and ¢. 7 mm wide: other segments spathulate.
10—12 mm long. 455 mm wide. Filaments exserted. reaching c.
3 mm above the perigon throat. Anthers narrowly lanceolate. 3.5

4 mm long. 0.8—1 mm wide, narrowly sagittate basally., Style over-
topping the anthers, reaching c. 9 mm above the throat: style branches
c. 2 mm long. deeply bilureate with curved lobes 1.5 1.8 mm long:
stigmas crenulale. Oovary oblong, ¢. 2.5 mm long, glabrous.

I"lowering time: August.

Distribution: Only known to me from the type collection (NORDEN-
STAM 965, see above). Some collections from Calvinia and neighbouring
Divisions (MIDDLEMOST 1605 and 1619 in NBG. LEwis 2345 and 2346
in SAM) come close in general habil, corm shape. ete.. but probably
represent another undescribed species,

Affinities: L. lewisiana belongs to subgenus Ovieda BAKER. or sub-
genus Lapeirousia 1o be correct, and is apparently related to L. fissifolia
{(JacQ.] KEr. The corm is differenlly shaped. however, with longer
basal teeth and more sculptured tunies. Furthermore. the basal leal
of L. lewisiana is narrower, the stem is not flattened. and the bracts
are larger.

Babiana lewisiana B, NorD., sp. nov.

Orig. coll: NORDENSTAM 787, Cape Province, Vanrhynsdorp Div..
4 miles N. ol Holriver bridge. quarlzite area, 28.VIL1962 (S hololype.
M, NBG).

Ilvestr.: Fig. 2.

B. salteri LEwIs affinis, sed foliis fere glabris. bracteolis connatlis.
slaminibus longioribus, stylo multo longiore. ovario glabro. et aliter
differt.

Cormus ovoideus, basi subtruncatus, tunicis ¢ fibris brunneis sat robustis
coneretis, in collum compactum badium 6-—10 em longum productis. Caulis
supralerraneus erectus 5 13 em altus, basi glaber, superne parce pilosus,
simplex vel ramo unico brevissimo. Folia 6--7 disticha, laminis e petiolis
suberectis abrupte patentibus oblique oblongis glabris vel marginibus ¢l
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Fig. 2. Babiana lewisiana B. Norp. (A—I: NORDENSTAM 787; J—K: NORDENSTAM

2931}, — A: Habit, x0.5. — B: Bract. x1. C: Bracteole, » 1. — D: Perianth, laid
oul. with dorsal segment to the right, ~ 1. — IX: Gynoecium and stamens, <1, —
F—I: Perianth lobes (F ventral, G lower lateral, H upper laleral, I dorsal segment),
1, — I: Capsule (bracet and bracteoles removed|, =2, K: Seeds, <2, — Del. aucl.
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interdum nervis pubcerulis. ad 3 em longis et L5 em latis, nervis prominentibus
stramineis leviter curvalis. apicibus acuminatis ascendentibus. Spica disticha
{1—1 3—8-florn. Bractea oblongo-ovata 1.5 2 em longa herbacea viridis
saepe fusco-maculata, parce villosa vel subglabra, apice bifida scariosa ferru-
ginea. Bracteolae ad medium connatae, bracteace acquilongae, lanceolatae
acuminatae fusco-maculatae, apice seariosae ferrugineac. Flores zygomorphi
magentei, segmentis inferioribus laleralibus flavovirentibus: perianthii tubus
leviter curvatus, anguste inlundibuliformis, e. 1 em longus; segmenta plus
minusve anguste oblonga, extertora fusco-mucronala, dorsale distinete separa-
tum arcuatum ceteris longius, duo lateralin inferiora unguiculala. Slamina
arcuala, filamentis ¢ 2 em longis, antherisque 5 -6 mm longis. Ovarium
oblongum, 3 mm longum, glabrum: styvlus staminibus aequilongus, ramis
oblanceolatis conduplicatis 2.5 mm longis. Capsula  oblonga subglobosa.
glabra, straminca el fusco-maculata. Semina subtriquetra 2 mm lata atrofusca
nitentia.

Corm ovoid with flattish base. 2—3.5 em in diam.; tunics of brown,
fairly coarse matted fibres: neck firm. 6 10 em long. reddish brown.
Stem erect, 5—13 em high (aerial portion). glabrous near the base.
sparsely pilose above, simple or with one very shorl branch. Leaves

6—7. distichous. the petioles suberecl, the blades arising at almosl
right angles and spreading horizontally or nearly so, obliquely oblong,
(1—)2—5 cm long, (0.5 11—1.5 em wide, acuminate with somewhat
upwardly curved lips, glabrous or minutely pubescent along the edges
fand occasionally along parts of the veins). prominently veined with
4 6 stramineous slightly curved ribs on each side. not or only slightly
plicate basally. Young leaves lanceolale to narrowly linear or almosl
filiform, up to 12 em long, pilose. Spike distichous, (113 -8-flowered.
the flowers overlopping the leaves. Bracl oblong-ovale. 1.5— 2 em long.
herbaceous, green or somewhat brown-speckled, striate, sparsely villous
or subglabrous: apex acuminate. bifid. searious and ferruginous. Brac-
teoles connale to about the middle, as long as the bracl, lanceolale, c.
1.8 cm long., acuminate. greenish and brown-speckled, with hyvaline
margins and scarious, ferruginous tips. Flowers zygomorphic. magenta,
with lower laleral lobes greenish yellow. Perianth tube somewhat cur-
ved, narrowly infundibuliform, ¢. 1 em long: dorsal lobe arcuate and
separaled from the others. narrowly oblong-oblanceolate, 2.5 em long,
3—5 mm wide, rounded at the apex. Upper lateral lobes slightly curved.
narrowly oblong, ¢. 2 em long and 3 mm wide, distinctly mucronate
with a brown. ¢. 1 mm long mucro: lower lateral lobes unguiculate. c.
1.7 em long. claw linear. 5

6 mm long and 1.5 mm wide, blade
narrowly oblong. 1 1.2 em long and 3+ mm wide, apically cucullate
and acute: lowest lobe subunguiculate, 1.9 em long. 2.5 -3 mm wide.
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distinetly mucronale with a brown. ¢. 1 mm long mucro. SMamens

arcuate: filaments 2 em long; anlthers 5—6 mm long, ¢. [ mm wide,
minutely apiculate in both ends. Ovary oblong, 3 mm long. 1 mm broad,
ulabrous: style equalling the stamens in length: style branches oblance-
olate, conduplicate. 2.5 mm long. with small stigmas. Capsule oblong

subglobose. 3—9 mm long, 5 8 mm wide, glabrous, straw-coloured

and dotted with brown. Seeds subtriquetrous, ¢. 2 mm broad. shiny
dark brown. outer surface convex and reticulate, inner surface [lattish
and striale.

Flowering time: July August.

Distribution: Only known from the type locality (see above]. Fruiting
specimens were collecled in Sept. 1963 (NorRpENSTAM 2931 in herb. S).
The species is probably endemic in quartzite areas of Vanrhynsdorp
Division "The Vanrhynsdorp Centre’ in NCRDENSTAM 1969).

Affinities: This new species was by Miss LEwis (oral communication
in 1962) regarded as closely related to B. salteri Lewis, The laller spe-
cies was by its author referred to sect. Babiana (LEWIS 1959 p. 74}.
although she commenled upon the similarity in flower shape to mem-
bers of secl. Exohebeoides LEWIS.

B lewisiana differs from B. salteri, inter alia, by the united bracteoles
and the glabrous ovary, two characters. poinling lo secl. Erohebeoides
rather than sect. Babiana. Other differences from B. salteri are the
almost glabrous leaves. the larger flowers. the longer stamens. and the
much longer style about equalling the stamens in length,

[t is possible thal a more nalural arrangement is achieved, if B3, salteri
is removed [rom secl. Babiana and logether with B. lewisiana placed
in sect. Exohebeoides in the vicinity of B. stenomera ScHLTR. The latter
species in flower shape comes [airly close to B. lewisiana, but lacks
the horizontally directed leaf-blades. which are so characteristic of
B. salteri and B. lewisiana. A Lhird species with similar leaves. but pro-
hably more distantly related is B horizontalis LiEwis of secl. Babiana
(el below).

In conclusion it may be slated thal the sections Babiana and Exohe-
beoides are nol sharply separated, a connecling link heing formed by
the species group, B. salteri, lewisiana and stenomera.

Babiana horizontalis LEwIs (LEWIS 1959, p. 90)
This litlle-known species was described on a single incomplete her-
barium specimen. The species is characterized. inter alia, by ils short
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stem and by the completely glabrous. horizontally direcled leaf-blades,
recalling those of B. lewisiana 3. NorD. and its allies (ef. above). In
1962 T found a population ol a similar plant, which although deviating
in cerlain characters is probably best referred to B. horizontalis. The
new locality (Cape Province. L. Namaqualand Div., ¢. 20 miles E. of
Port Nolloth, granite kopje ¢. 3 miles N. of the road, in erevices, 18.VIL
1962, NORDENSTAM 656 in herb. § and NBG) is siluated about 30 miles
west of the original locality (Anenous Pass).

My plants deviate in having uniformly dirly yellow coloured flowers,
up to four-flowered spikes, longer anthers. and in some olher respects,
which may be summarized as follows.

52 the
blade horizonlal or nearly so. quite glabrous. narrowly oblong. acute
and mucronale. 2.5 4.5 em long. 0.3— 1.2 em wide. Juvenile leaves
linear. acuminate, glabrous. Spike 1—4-flowered. secund or subdistich-
ous. Bract 2—3 em long. Perianth tube 2—2.2 ¢m long. slightly curved.
widening above, puberulous on the inside. Perianth lobes all dirty
vellow. = oblanceolate: dorsal lobe 3.2 em long, 7 mm wide, shortly
aristate; upper lateral lobes ¢. 3 em long. 4 5 mm wide, shortly united
with the three lower ones; lower lateral lobes ¢, 2.5 em long. 4—5 mm
wide, acute. Filaments 1.5 em long. Anthers 8 —10 mm long. Ovary
oblong, glabrous, 6 mm long.

Corm 1— 1.5 em in diam.: neck up to 10 em long. Leaves 3

Babiana “sect, Acaste (Saviss.) BENTH. & HOOK.” (LEWIS 1959, p. 28]

The genus Acaste SALISB. was not validly published. since it appeared

without a description (SALISRURY 1812, p. 322). The section Acaste of
Babiana must be ascribed to BExtiasm & HoOoOKER alone,

Babiana “pulehra (SavLiss} LEwIs™ (LEWIS 1959, p. 48)

The basionym. Acaste pulchra SALISB.. was not validly published.
since it was subordinate to a genus not validly published (ef. above
and Arl. 43 of the Code}. The earliest legitimate epithet appears to be
angustifolic, published as Babiana angustifolic SWEET (1827, p. 396).
(ECKLON'S B. angustifolia was published later in 1827 and is a nomen
nudum. Cf. below!) SWEET's name was published without a descrip-
tion bul with reference to Curtis’s Bol. Mag. 1. 637. This illustration

Fig. 3. Lectotype in herh. Krarr (S| of Babiana maultiflora KLATT. a synonvm of
Wachendorfia paniculata 1. {Haemodoraceae) Photo Y. SAuLBERG
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was also the base of SALISBURY's “Acaste pulchra”. Thus the plate
remains Lhe Lype of this species. bul the name has lo be changed lo
B. angustifolia SWEET.

Babiana nana (ANDR.] SPRENG. “var. angustifolia (LckL.] Lewis”
(LEwIs 1959, p. 80)

The basionym of this combinalion, viz. B.angustifolic ECKL.. is a
nomen nudum and as such nol validly published. It is also anledated by
B. ungustifolic SWEET. published earlier in the same year (cl. above
under B. “pulchra’).

KrarT realized the invalidity of ECKLON's name and infroduced £3.
maculuta KLATT, typified by ECKLON & ZEYHER no. 124 in herb. Berlin
and Liibeck (lectotype in B, see LEWI1S 1959, p. 80). The epithel macu-
lata was used in the varielal position already by BAKER (1892, p. 183,
and 1896, p. 112 in the combination. B. plicata BAKER [non KER]| var.
mueculata (KLatt) BAkErR. LEWIS ought lo have adopled the varietal
epithet maculata instead ol angustifolia, which is inadmissible for
several reasons, as shown above. The following new combinalion is
necessilaled:

Babiana nana {ANDR.) SPRENG. var. maeulata [KrLaTT) B. NORD., comb.
nov.

Basionym: Babiena maculala KLATT; KLATT 1882, p. 349,
B. plicata BAKER [non KER] var. maculata (KLATT) BAKER; BAKER 1892,
p. 183: 1896, p. 112. — Ovrig. coll: EcKLON & ZEYHER no. 124 (B
lectotype. ef. LEwis 1959, p. 80: isotype in herb. KLATT, §).
Synonym: B. npana (ANDR.) SPRENG. “var. angustifolia (1LCKL.)
LEws”, LEwis Le., nom, illeg.

Babiana multiflora KLATT (KLATT 1882, p. 351)

In establishing this species KLATT made an unusual mislake, which
has given rise to some confusion. The original material in herb. Liibeck
is evidenlly destroved (ef. LEWIs 1959, p. 137}, and subsequent authors
have nol realized its Irue identity. BAKER (1896, p. 113] included the
species in B. stricta (ArT.) KER. and LEw1s (l.c.] thought it might possi-
bly be B. secunda (THUNB.} KER. It is quile obvious that none of lhese
authorities saw any authentic material. In herb. KraTTt in Stockholm
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(S) there is a good isotype, and I select this specimen as lectotyvpe of
B. multiflora KLatt (Fig. 3). The label in KLATT'S handwriting runs.
“Babiana mulliflora 1°. W. KLATT. Porlerville, Nithe der Capstadt. leg.
Seienuavs”. Remarkably. the specimen is no Babiana, nol even a mem-
her of Iridaceae. In my opinion il belongs o a polymorphic member
ol Haemodoraeeae, viz, Wachendorfia paniculala L., and it comes
closest to var. hirsula ('THUNB.] BAKER.

Babiana parviflora BREHM. ¢x KLATT (KRLATT 1882, p. 350)

This species was likewise founded on a now destroyed specimen in
herb. Liibeck, viz. DREGE no. 1825 ex parte. KLATT placed the species
in his subgenus Acaste, and BAKER (1896, p. 113} included it in B. stricla
(Arr.) Ker. Having seen no original materinl. Lewis (1939. p. 137)
placed Lhe species under Lhe heading “Species excluded”. because of
the insufficient knowledge concerning its idenlily.

An isotype in herb. KLatr (8) makes a suilable leclotype. The speci-
men is poor and difficull lo interprei. bul 1 believe it can be referred lo
B.lineolaia KLATT of sect. Babiana. These lwo species were published
simultancously. and 1 suggest that B. parviflora BRENM. ex KLATT is
regarded as a synonvin ol B, lineolata KLATT.
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Core, A, L fed)., Numerical Taxonomy, Academic Press, London
and New York 1969, XV 324 pp. Price 65 shillings.

Numerieal aids have been used [or laxonomical purposes during a very long
time but have greatly inereased in importance for the last decade, and the
application has shifled to some extent. Not only are numerical methods
emploved when trealing vast amounts of information otherwise difficult 1o
handle, they are also often used lo give various Kinds of indices, based upon
many characlers taken together and presumed to illustrate affinities between
taxonomic entilies. The latter use, which has been named “numerieal tax-
oncmy”, is often claimed to be ohjective, It is looked upon with greal scep-
licism by many taxonomists,

Very valuable contributions to the current lively debate on “numerical tax-
onomy” are given in this book, containing the proceedings of a colloquium
held in 1968 at SL. Andrews, Scotland.

The first paper, “Mapping Diversitv: A Comparalive Study of Some Numeri-
cal Methods”, by A, J. Boyck, deals with a central problem. It attacks (he
queslion of whether numerieally oblained results are truly objective or not,
The effects of a number of metheds are clarified. The material chosen, hominid
skulls, seems very illustrative and presents no difficulties to a non-zoologist,
since the method ralher than the material is stressed. Due to characteristic
differences in their reaction upon the given malerial any of the tested methods
gave a different grouping, although some basic pattern was common. None
of the methods can be claimed to be mathematically better than any other;
the choice depends upon whether a formula more sensitive to the size com-
ponent, the shape component, ele., is wanted. Thus the final resull is highly
dependent upon subjective evalualions. The choice of characters for the mea-
surcments may still more diminish the objectivity. Such groupings give.
however, much valuable informalion, provided one is aware of the type of
similarity stressed by the method used when evaluating dendrograms and other
dingrams.

Among the other papers some should be brieflv mentioned in this conlext.
In “Group Forming and Diserimination with Homogeneity Funelions™, A, V.
HarL analyzes some possible methods. He prefers the expression “numerical
aids to taxonomy” (and T fully agree). He joins the ones rejecting the widely
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used “laxonomic distance” (p. 5491 because of its over-emphasis of larger
differences. Papers such as "The Phenetic Relationships between Species of
Ononis”, by R. B, IVIMEY-Co0K, and “A Taximetric Approach to the Classifica-
tion of the Spiny-fruited Members ((ribe Caucalideae} of the Flowering-Plant
Family Umbelliferae”, by J. McNEILL, P, . Parger and V. H. HEYwoon, do
offer much ot interest on prineiple to the phytotaxonomist. The papers by
D. M. Jacksox. 1. C. LErmaxn, L. Orroct, and M. RotX. being more centred
around mathematics, contain information which is very valuable bul not
especially easily aceessible to a biologist.

The book also includes an account of suitable computer programmes. It is
to be highly recommended as a stimulaling source for discussion on this topic.

GUNNAR WEIMARCK
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