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Bol. Soc. Brot., Sér. 2, 55: 5-8 (1981).

NOVA ESPECIE DE MMAOSTHUCHYA
(RUBIACEAE) DE ANGOLA

E. SAMPAIO MARTINS
Centro de Botémica da Junta de Investigages Cientificas
do Ukramar

BREMEKAMP. (1952) criou o género Mamsstbehliya com apenas
duas espécies, M. stadlinides e M. junumides. E. J. MENDES, em
1960, herborizou por trés vezes no Sul de Angola diversos mate-
riais de Rullitweage que nos intrigavam, e mais recentement®, em
1973, BamPs e o autor herborizaram materiais idénticos no pla-
nalto central de Angola. A espécie que a seguir se descreve,
baseada naquelas quatro colheitas, eleva para 3 o numero de
espécies de Mamasitebhigya comhecidas.

Manostachya termifolia, sp. nov., a M. junooiide praecipue
habitu erecto et foliis plerumque ternatis differt; a M. stae-
lioide praecipue, quod validior est, foliis plerumque termatis, bra-
chyblastis in axillis foliorum et intermodiis multo minoribus differt.

Herba perennis, 40-65 cm alta, 1- vel paucicaulis (7-caulis).
Caules erecti, hornotimi, plerumque tricostafii, subteretes tamen in
intermodiis inferioribus, scabridi vel subglabri, 1-4 mm in diiam.
ad basin, simplices vel ramosi, plerumque ecum brachyblastis in
axillis feliorum easdem plus fminus aequantibus vel brevioribus,
internodia inferiera 2-8.5(4) em lenga, in parte florifera gradatim
minera. Folia plerumque terhata, sed in brachyblastis et ramis
saepe oppesita, sessilia, subulata, 5-25 mm lenga, 0.4-1.0 mm lata,
ea in parte flerifera breviera, rigidn, iR Marginibus et eosta
seabride-eiliata; vagina stipularis e. 1 mm alta, Margine breviter
et sparse eiliata vel hawd eiliata. Diehasia eentracta, braeteata,
axillaria, 8-7-flora, Breviter peduneculata; bracteae similes feliis,
8-5mm lengae; pedicelli e. 1 mm lengi, iR fruetd mature patle
lengisres. Calyx tube glabre; 1obi anguste triangwRnes, 1.8-1.4 MM
lengt, in marginibus 8t eosta seabride-ciliati. Sorella alBa, &xtus
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glabra; tubus eylindrico-infundibuliformis, 1.0-1.3 mm altus et
0.8 mm latus in parte media, in floribus dolichostylis ad faucem
sparse barbatus, in floribus brachystylis intus in % inferiore
glaber et in % superioribus pilis obtusis comparate longis et
comparate densis obsitus; lobi ovati, 1.1-1.7 mm longi et 0.7-
L0 mm lati, intus papillosi, apice inflexo. Stamina in floribus
dolichostylis ¢. 0.6 mm a basi tubi corollae inserta, in floribus
brachystylis ad incisuras corollae inserta; filamenta glabra, in
floribus dolichostylis 0.2 mm, in brachystylis 0.8 mm lomnga;
antherae 0.6-0.7 mm longae, dorsifixae, obtusae uttoque extremo.
Granula pollinis ellipsoidea, 3-colporata, 32 b alta et 29y diam.
Stylus glaber, in floribus dolichostylis 1.8 mm longus, in bra-
chystylis 0.5 mm; stigmata obovoidea, 0.5 mm lenga, reeurvata
in floribus dolichostylis, ereeta in brachysiyiis. Capsula ellipseidea,
e. 1.7mm longa et 1.3 mm lata, per 6. % liBera. Semina 1-2(3)
per loculum, brunmea, dersiventraliter applanata, ambity oblongA;
paries externus eellularudh testae retieulatys.
Icon, nostr.: tah. I.

Spediintiaa nudia:

ANGOLA: Huambo, Vila Flor, Chavae¢a, alt. 1570 m, fr.
6.1v.1973, Bampps & Maritss 4410 (LISC); Huila, Ganguelas, a
15 km pelo caminho de ferro de Ganguelas (Artur de Paiva) para
Cutato, alt. 1450 m, fl. & fr. 21.1.1960, Memdhss 2143 (BR; €;
LISC; PRE; WAG); Cuando-Cubango, Menongue (Serpa Pinto), pr.
confluéneia dos rios Cambumibé e Cuebe, alt. ¢. 1420 m, fl. & fr.
1111.1960, Mendkss 2446 (LD; LISC; LUA; M; 8BGIH), € a ¢. 17km
de Menongue (Serpa Pinto) para Caiundo, rio Candomdo, alt.
c. 1400 m, fl. & fr. 17.11.1960, Memdkss 2662 (BM; COl; LISC, holo-

tyuss; LUATL; M0).
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TaB. 1
Manostachya temifolia Mantiins, sp. nov.

1 — Mahittas (X

3— Nodus medius brachyblastos ostendens (X 2 %).

3 — Nodus florifer dichasia ostendens (X 2 35).

4 —Flos dolichostylus (X 7 %)

5—Qumadlla explanata floris dolichostyli stamina ostendens (X 7 2))
6 — Stamen floris dolichostyli (X7 %).

7 — Corolla explanata floris bracliystyli stamina ostendens (X TW)
8 — Stamen floris brachystyli (X 7 %%).

9 —Capsula (X7 %).

10 — Semen dorsaliter visum ((X20).

11 — Semen ventraliter visum ((X20).

1-8 ex Mendkss 2662, 9-11 ex Bampgss & Marthins 4410.
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FINE STRUCTURE OF PROTEIN CRYSTALS
AND BACILLIFORM-TYPE VIRUS IN ANTHERS
OF LYCOFETSSITLA ESOUIENTDYNM MILL,

by

ILDA ABREU, ARLETE SANTOS and R. SALEMA *
Experimentzl Cytology Centre and Institute of Botany,
University of Porto — Portugal

SUMMARY

During mierosporogenesis, in some plants of L. esmidewinmm Mill, a
crystallline ineclusion was observed in degenerating tapetai cells. The
structure whieh is almost completely digested by protease, is made up
from spherical patticles under hexagonal arrangement with a centre-to-cemtre
spacing of 22 nm, connected by thin filaments.

Virus partices, with a U-shaped nucleocapsidi, were comoomitantly
found in both tapetai and parietal cells, located in the nucleus, perimuclear
cisternae, endoplasmic reticulum cisternae and plasmodesmata.

The process of mierosporogemesis seems to be unaffected by either
the proieinaceous crystals or the virus infection and even at the level of
cell orgamelles no abnormallities were detected.

Since the referred crystalline inclusions were not found in other tomato
plants, either virus-free specimens or in cases of infection by other virus,
they are very likely somehow related to the presence of the observed
rod-shaped virus.

INTRODUCTION

HPAPETAL cells, which line up the anther cavity where pollen
! grains are developed, went through a phase of active syn-
thesis, followed by degenerescemce and, later on, complete
autolysis (HcHwLiN, 1971 a and b). Although varieus papers éaf
be found dealing with the ultrastiuetuial aspects of the referred
process, there are very few referenees te erystalline inelusioOns
in sueh ecells.

* Adress: Experimental Cytology Centie, R. Campo Alegre, 1621,
4100 Perto-Portugal.

{*]
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Buss and LERSTEN (1972) reported calcium oxalate crystals
in tapetal cells of some Leguminosae and referred earlier papers
mentioning crystals in Commelinaceae and Labiatae.

This paper reports observations made during the study of
microsporogenesis in Lypoppesiciomm escodbdimm  Mill, referring
crystalline structures which were observed in tapetal cells. Simul-
tameously, in these degenerating cells, and also on the parietal
ones, aggregates of rod-shaped particles, morphologically similar
to others consldered as virus were found (Am®REU and SANTOS,
1975) and are here also described.

MATERIAL AND METHODS

Anthers of Dyoppesiciomm escudbnidmom Mill, were processed
for electron microscopic observation. Samples were fixed in 2.5 %
glutaraldehyde in 0.1 M phosphate buffer at pH 7.2 (SABATINI,
BeEnNsCH and BARNETT, 1963) for 3 hrs., thoroughly washed in
the same buffer overnight and post-fixed in 2 9% osmium tetroxide
in veronal buffer (Pmrabpe, 1952) for 2 hrs. The fixed anthers,
were treated «en bloe» with 1 9 uranyl acetate in veronal buffer
for 30 minutes. Dehydration with aecetone and embedding in Epon
812 through propylene oxyde (LuuFT, 1961) fellowed. Thin sections
were made with a LKB ulirotome I fitted with diamend knife
and stained with a saturated selution of uramyl aeetate in 50 9
ethamol with 1% aeetic aeid (VALENTING, 1966) and lead eifrate
(Rewhoips, 1963). Seetions were examined With a Siemens
Elmiskop 1A at 80 Kv using 200 i eendenser aperture and
50 jum ebjeetive apertuie. Agfa Gevaert 23 D 56 eyt Him was
used for phetegraphic reeording:

Commercial protease (Sigma Type I) at 2 mg/ml in phosphate
buffer pH 7.5 was used for enzymatic treatment of ultrathin
sections. The enzymatic digestions were carried out at 373C in
sections previously treated with 39 (v/w) hydiogen peroxide
(Pernydiol, Merck) for 15 minutes at room temperatuie (MARI-
NOZZi and GAUTIER, 1961). As a controll, sections were incubated
at 378 C in phesphate buffer pH 7.5,
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RESULTS

Crystalline structures were observed in degenerating tapetal
cells of some anthers of L. escaulknmitmn. These crystals (PL I,
fig. 1&), with variable shape, are made up from spherical particles
with diameter of 18-20 am, In whieh an electron-tramslucent core
of 4-5nm and dark ring of 7-7.5 nm could be seen. The particles
assume an hexagonal orgamization (each one is surrounded by
other six) and display a eentre-to-centre spaeing of 22nm. The
partieles in the aggregate are eonneeted by thin fibrils, making
an angle ef 60° between them.

To assess the nature of the particles under camsideration,
enzymatic digestions with protease were carried out on thin-
sections; 17 hrs incubation lead to the almost complete disap-
pearamece of the crystal inclusion (Pl I, fig. 1b).

Bacilliform virus particles were encountered not only in the
crystal-containing tapetai cells (PL I, fig. 2), but also on the
parietal cells of the anther (PL II, fig. 1). Groups of viral par-
ticles were seen in the perinuclear cisternae or in the nuecleus,
inside a membrame bounded space (PL II, fig. 2) possibly
resulting from the invagination of the inner mermbrame of the
nuelear envelope during a proeess of enlargement of the peri-
nuelear cisternae. When lecated in the eytoplasm, either in tapetal
cells ef in parietal ones, the virus particles were always seei
inside rough endoplasmic reticulum eisternae (Ph I, fig. 2;
PL It fig. &, b). In addition to that, they were alse eften feund
aleng plasmedesmata (P ii, fig. 18).

Most of the virus particles had a lenght of 270-320 nm,
although few of them measured 500-600 nm. They had a 9nm
thick envelope surrounding a U-shaped nucleocapsid with 50-60 nm
in diameter (PL I, fig. 2; PL II, fig. 2). A grooved aspect of
the nucleocapsid, with a periodicity of 4 nm, could be distinguished
in some images (Pl II, fig. Ia, double arrow). A 10 nm thick
central axial core could be seen in traiseetion of the virus par-
ticles (PL II, fig. 2).

Pollen grains, at all developmental stages, showed no virus
particles and no crystal inclusions. Also, the presemce of virus
particles and crystal inclusions seem to have no effect on the
microsporogenesis process, even on what concerns the ultras-
tructure of the pollen grain organelles.
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DISCUSSION

The crystalline structures which were observed in tapetal
cells of the anther of L. esculbméwm are different from other
crystals reported in this type of cells, as far as both morphology
and nature are concerned. Thus, Buss and LERSTEN (1972),
described calcium oxalate crystals, which attaimed maximum
development during meiosis, diminishing somewhat later on,
aseribing no funections nor presenting relationships between them
and developmental stages. In our material the crystalline struc-
tures, due to their protease sensitivity, seem to be mostly, if
net entirely, made up of protein. The inclusions, which had no
pereeptibple effect on mierosporogenesis, were found only in
degenerating tapetal cells.

Morphologically similar crystalline inclusions were described
in virus-infected leaves of Vi fallsy, Phaseallss vedbariss L. var.
Bountiful and Vignax sinensiés Emdll. var. Blagieyge (WEINTRAUB
and RAGETLI, 1968, 1970), Ausnes satfiea L. var. Clintland and
Hovdbsimn velliptee L. var. Vantage (PauwAar, 1970) and Wigna
ungiteilddda L. (Walp) var. Early Romshorn (Lawsanmsmme and
SCHRODER, 1975), which were interpreted as virus-aggregates,
although WEnwWIRAWE and RaeETLr stated that only the identi-
fieation of proteins and nueleie aeids in the elements of the
erystalline strueture wetld be a reliable mean fer relating them
te Virus,

Besides the crystallline inclusion, also particles morphologi-
cally similar to bacilliform virus were observed in the anthers
of L. esculbniémm. In the literature there are reports of various
cases of infection with this type of virus and, in plant cells, they
are reported namely in leaves of 2 species of Melillattiss (Krrajma
et dl., 1969), wheat derived from seeds infected through leafhoppers
(LEE, 1970), naturally diseased eggplants, and experimentally
graft-inoculated seedlings of eggplants and tomato (MARTELL &nd
CasTELLANO, 1970), Dendhaibinm (LAwsoN and Awk, 1975), Laelia
(PEm®ERS, 1977), phloem cells of Sondihis (STEMNKAMP and HOE-
FERT, 1977) and callus tissue obtaimed from wheat leaf (FARMER
and LEE, 1978). The fact that ne orystallline structuies were
found in tapetai cells of tomato plants deveided of the referred
rod-shaped virus and the faet that they were alse abseat in
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tomato plants infected with a different virus (Sawmes and
ABREU, 1975) seems to point to a direct or Indirect relatienship
between them and the here described bacilliform virus.
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PLATES

KEY TO ABBREVIATIONS

AC — axial core
CW —-cell wll

E —envelope

N  —nucleus

NC — nueleccapsid

NM — nuclear membrane
RER — rough endoplasmic reticulum
Va — vacuole



RIATE X

-a) — Degenerating tapetai cell showing crystalline structures.
X 50 000.

b) — Crystal almost completely digested away by protease
incubation. X 25 000:

— Tapetal cell. Longitudinal and tramsectioms of bacilliferm
virus contained within dilated cisterna of the emdoplasmic
rsticulum. X 33 000.

Fls]









PIATE 11

Fig. 1.-a)—OQytgplasmn of a parietal cell. Note striations in the
nucleocapsid (double arrow). X 56000.
b)—BRaclliiformm partiicles along plasmodesmata. X 35 000.

Fig. 2. — Nucleus of a parietal cell. Bacilliform virus inside a
membrane bounded space. X 63 000.
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VIRAL INFECTION DURING MICRRXOSIFOROGENESIS
OF LYCORERRKIOMM ESCUEENVIMM MILL
AND CUCURBBTEA POLYWMIRRAKADCEH.

by

ARLETE SANTOS, ILDA ABREU and R. SALEMA *
Experimentall Cytology Centre and Institute of Botany,
University of Porto — Portugal

SUMMARY

Virus particles were observed during all stages of mierosporogenesis
of L. esauldeivinm and C. poligmarpheha. Such virus particles are isodizmetric,
averaging 250 A, arramged in a single row inside a tubular structure of
506 A diameter.

Virus particles were observed in the cytoplasm, nucleus and plasmo-
desmata of parietal cells, and in plasmodesmata and in the cisternae of
the typical elaborated endoplasmic reticulum system of tapetai cells.

In pollen mother cells the tubular virus-containing structures were
observed in the cytoplasim. After meiosis, however, they appeared located
in the ecallosic cell walls. Uninucleated microspores showed virus particles
in the cyteplasm, intine and germinative pores. After mitosis (bimucleated
fmierospore) they appeared in the intine and in the generative ecell wall,
in this latter ease both inside tubular struetures or as aggeegates of partieles.

No further alterations were noticed, even in what concerns cell orga-
nelles and ontogenic processes, in comparison with non-infected, healthy
anthers of the same species.

INTRODUCTION

ING the study of mierosporogenesis in Liyoppesiioum

escadbnttrom Mill, and Cucurtiitée polynesppaa Duch. the occa-

sional occurrence of isodiametrie, virus-like particles was observed
(SANTOS and ABREU, 1973).

Ultrastucturall aspects of viral infection of anthers were
reported in Glyeihee maxe cv. Harosoy (YanNg and Hawmraon, 1974),
Houvgkuem vullipree var. «Atlas» (CamroL, 1974; CARROL and
MAYHEW, 1976) and Olea ewiopapsn L. (PACINI and CRESTY, 1977).

* Address: Rua do Campo Alegre, 1021, 4100 Porio-Portugal.

[»]
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Both the occurremce of the referred particles and their
possible influence on the development of pollen grains were
considered worth to study, and are reported in the present paper:

MATERIALS AND METHODS

For electron microscopic observatioms, anthers of Coeaite
polgmosppia Duch. and Lypoppesiciomm esculbridoom  Mill, were
collected at different development stages. Samples were fixed
in 2.5% glutaraldehyde in 0.1 M phosphate buffer at pH 7.2
(SABATINI, BENSCH and BARNETT, 1963) for 3 his., thoroughly
washed in the same buffer overnight and post-fixed in 2%
osmium tetioxide in veronal buffer (Pwrapg, 1952) for 2 hrs.
The fixed anthers were treated «en bloe» with 19 uranyl acetate
in verenal buffer for 80 minutes. Dehydration with aeetene and
embedding in Epen 812 thiough propylene exide (LwFT, 1961)
followed. Thih seetions were made with a LKB ulitoteme 1t
fitted with diamend knife and stained with a saturated selutien
of uramyl aeetate in 50 % ethanol With 1 9 aeetic aeid (VALENTINE,
1986) and lead eitrate (REMNREDS, 1963).

Sections mounted on uncoated grids were exarimed with a
Siemens Elmiskop 1A at 80 Kv using 200 »m condensor apertiire
and 50jum objective apertute. Agfa-Gevaert 23 D 56 eut film
was used for photographic reecording.

RESULTS

Virus particles were found in the cell layers which surround
the anther loculus (parietal and tapetal cells) and at all stages
of pollen development.

The isodiametric particles, averaging 200-300 A, form one
single row inside tubular structures of 450 to 650 A in diameter.
These tubular structures, when located in the cytoplasm, always
appear Inside rough endoplasmic reticulum cisternae (PL 1,
fig. la, B).

In parietal cells, tubular structures containing virus particles
were observed in the cytoplasm (Pl I, fig. fay, b), in the nucleus
(Pl 1, tig. 2), and also in the cell wall, located in plasmodesmata
(Pl 1, fig. 1¢). In tapetum (Pl II, fig. 1), tubular structures
were found in cell walls and also in the elaborate system of rough
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endoplasmic reticulum cisternae, during development of these
cells (SanTos, ABRREU and SALEMA, 1979).

Virus particles were present during all stages of pollen grain
development. They were found in the cytoplasm of microspore
mother cells and, after meiosis, tubular structures were observed
at various depths in the thick callosic wall whieh surrounds
the tetrads formed and in-the anther loeulus (PL 1II, fig. 2). 1n the
uninueleated mierospore (PL Ik, fig., 1), when the exine is already
structuied, virus partieles were seef in the eytoplasm, in the intine
and iA the germinative peres. Later en, at the binuecleated pellen
grain (Pl It fig. 2), virus particles appeared preferentially
in the intine and in the generative eell wall; iR this latter ease,
Besides tubular struetuires eentaining Vvirug paricies, alse aggre-
gates of particles were observed.

DISCUSSION

Virus particles, morphologically similar to the ones reported
here, were described in leaves of Phassnllss wedpriss L. cv. Che-
rokee Wax, after mechanical inoculation (Km1 and Fwrron, 1973).
These virus particles moved to the cell wall, and appeared located
in invaginations of the plasmalemma, admittedly responsible for
the formation of paramuial bodies and sibsequent development
of abnormal eell wall profusions. In our material no sueh modi-
fieations ef the plasmalemma nor sueh eell wall eutgrowths; were
ebserved.

Among the papers referred to under Introduction (YANG
and HaMuCTON, 1974; CARROL and MAYHEw, 1976; PaciNt and
CRESTI, 1977) only in the case of the anthers of Olea cautopaea
virus particles similar to the ones deseribed in the present paper
were studied. However, the situation in that arboreous dicotyledon
is a different one beeause immediatly before mitotie division of
the mierospere the virus partieles are eonfined to germinative
pores, and they were ne lenger seen in the binueleated pellen
grain of iA the germinated one. This markedly eentrasts with
the here reperted, sinee we found virus partieles in the binueleated
stage, fnestly leeated at the generative eell wall, and alse at the
intine. As ne further develepmental stages were studied, nething
6an be said abeut probable trahwhission to seeds:
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The observations made showed virus particles in the eell
layers which surround the loculus of the anther, and also on the
various stages of pollen grain development. It seems reasonable
to admit that virus particles observed in the callosic wall of
tetrads are penetrating those cells, rather than leaving them,
since they appear in higher numbers in the following stages and,
on the other hamd, in previous developmental stages, they were
geen in the tapetum and, after degenerescenoe of such cells, freely
located in the loeulus, surrounding the tetrads; in addition to
that they were seen either in the callosie wall and in plasmo-
desmata, suggesting an intracellular movement.

Comparison of mierosporogenesis in the infected amthers
with healthy ones showed no alterafiom, as far as cell organelles
and ontogenetic process of pollen grain formation were eomeerned.
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PLATES

KEY TO ABBREVIATIONS

AL — Anther lmoudhus
AV — Aggregates of virus

C — Callose
CW —@ll wall
E — Exine

gew — Generative cell wall

GN — Generative nucleus

I — Intine

N  — Nucleus

NM — Nuclear membrane

RER — Rough endoplasmic reticulum
Tv — Tubules with virus

Va — Vacuole



RIATE I

Fig. 1.-a) — Detail of a parietal cell showing virus particles, con-
tained in tubular structures and located inside one
endoplasmic reticulum cisterna. X 48 0CO.

b) — Tramsections of tubular structures containing virus and
surrounded by endoplasmic reticulum membrane.
X 47 000.

¢) — Tubular structures with virus in plasmodesmata.
X 48 600.

Fig. 2. — Parietal cell showing tubular structures containing virus
and surrounded by invaginations of the inner nuclear
membramne. X 35 000.
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BIATE II

Fig. 1. — Viral tubules located in rough endeplasmic reticulum e6is-
ternae, which at this developmentah stage ferf an elaberate
system. X 48 000.

Fig. 2. — Microspore in tetradl stage enclesed by eallese wall in

which viral tubules can be seen, as well as in the anther
loeulus. X 60 000.
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PIATE XX

Fig. 1.— Microspore with well developed exine. Viral particles are
present in the intine and in the cytoplasm. X 22 000.

Fig. 2. — Binucleated pollen grain. Viral tubules and aggregates of
virus located in the generative cell wall. X 38 700.
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CONTRIBUTION A LA CONNAISSANCE
DES LOTIERS DU GROUPE CORNRIQULATTUS
DE LA PENINSULE IBERIQUE ET DES ILES BALEARES

% m
ABILIO FERNANDES *
Institut Botamique de I'Université de Coimbra

RESUME

L'examen des spécimens existant a COIL ELVE, LISE, LISU, MA,
MAF et PO a montré que les Lotiers du groupe comiicldwtus se trouvent
représentés &4 la Péninsule Ibérique et aux fles Baléares par les taxa
suivants: Fojtas tenidss Walldst. & Kit. ex Willd.,, avee les vars. temugs et
magepodon Borsos; L. prestlii Ten.; L. alpivas (Ser.) Schleicher ex Ramond;
L. comitglaasus L., avee les vais. eomitoldwsus, evessiiflidius (Pers) Ser.,
ciiiths Koeh, hinsitus Koeh ot semeiiii A. Ferhandes; L. pedehonlddis
Cav. (syn. L. wbgjiessus Sehkuhy), avee les vais. prilwfdalutus et villews
(Ber.) Lawaliée; k. boisesii A. Ferhamdes; L. glressus Beiss. & Reiter,
avee les vais. gRIresdus et vilpsyas Boiss. & Reuter; et L. def#dii Timb.-
bLagr. ex F. W. Sehultz, avee les vars. ol et viwelii A. Ferfandes.

Les noms considérés corrects, la bibliographie respective, la synomymie
concernant particuliérement l'aire étudiée, tine description et I&mum&ration
des spécimens observés sont donnés pour chacun des taxa. Des clefs pour
la. détermination des espéces et de leurs vaniétiés, ainsi que des cartes
montrant la distribution géographique dans la région &tudiée sont aussi
ajoutées.

En tenant compte des donmnées caryologiques connues, soit pour des
plantes croissant dans la Péminsule Ibérigue, soit dans d’autres régions,
et en prenant en considération aussi les données de la morphologie externe,
on fait des remanques sur les rapports phylogénétiques et I'évolution probable
chez les taxa émuimerés.

RESUMO

O estudo de espécimes existentes em COI, ELVE, LISE, LISU, MA,
MAF e PO mostrou que os Laitas do gruppo commiécldméus se encontram repre-
sentados na Peninsula Ibérica e nas ilhas Baleares pelos seguintes taxa: Llogtus

* Bolseiro do Instituto Nacional de Investigacdo Cientifica (I. N. I. C.).
Centro de Fito-sistemitica e Fitv-ecologia (Ec C2) da Universidade de Caoiimbra.
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tesewhs Waldst. & Kit. ex Willd., com as vars. fewigs e mepcoodon Borsos;
L. prestiii Ten.; L. algitvgs (Ser.) Schleicher ex Ramond; L. commiéoldiwéus L.,
com as vars. comicclelmbys, crassiifiodtus (Pers.) Ser., ciliaties Koch, hirsadius
Koch et senmesitii A. Fermamdes; L. pediwecelaius Cav. (sinén. L. ulidifpocses
Schkuhr), com as vars. pedlwecheiuius e villbssas (Ser.) Lawallrée; L. bbasssieri
A. Fermandies; L. gluressus Boiss. & Reuter, com as vars. glreessus e
villbssas Boiss. & Reuter; e L. delwidii Timb.-Lagr. ex F. W. Schultz, com
as vars. delidii e vasiii A. Fernandes.

Aos nomes consideradios correctos de cada um dos taxa seguem-se a
bibliogratia, a sinonimia respeitante particularmente & &area comsiderada,
uma descriclio e a emumeragio dos espécimes observadios. Jumtam-se também
chaves para a determinagso dos taxa, bem como mapas mostramdo a sua
distribuicdo na Peninsula e nas ilhas Baleares.

Utilizando os dados cariolégicos obtidos a partir de plantas provenientes
da Peninsula Ibérica e de outras regides e tendo em consideragdo os
caracteres da morfologia exterma, fazem-se algumas consideragies sobre as
relagBes filogenéticas e a evolugho nos taxa emumerados.

INTRODUCTION

E Lothss cormimlbmins 8 été établi par LINNE (Sp. PL. 2: 775,

' 1753) et dans cette espece il a distinguée deux variétés:
B., non nommée, et y., designée soiis le nom temiiiglitia. En ce qui
eoncerne Piwbitat, il indique I'Europe petr Ransemble.

BroteRO (Fl. Lusit. 2: 121, 1804) mentionne pour le Por-
tugal L. cormimldntns L. var. arensids et var. syliadides.s, en donnant
une description soigheuse de la derniére, laquelle correspond au
L. pedunecidsitscs Cav., comme il a été généralement reconnu.

Borssier (Voy. Bot. Esp. 2: 175, 1840) reconnait dans Diespéce
une autie variétd, croissant «in lapidosis regionis nivalis summae
Siennen Neveade», qui, d'accord avee son habitat, 1l nomme L. cor-
nicwlRivas var. glagidliss. Plus tard, BOISSIER & RuuteR (Pugilus:
88, 1852) déerivent le L. glaneassiss, espeee dans daquelle ils dis-
tinguent les vars. glabressepns et widlonss, en méme temps qu'ils
transferent le var. gleirlles Boiss. du L. eormisilaite.s dans I'espéee
gu'ils venaient de eréer. La eombinaisen devient done L. gglaeansis
Boiss. & Reuter var. glaoiplles (Boiss.) Boiss. & Reuter. Ces auteurs
ajeutent 4 la deseription de leur espeee et des variétés les
différenees au meyen desquelles sn peut distinguer le k. gla-
FRO¥Es BU L. comwiiamais.

WonxoMMm (in Willk. & Lange, Prode. Fl. Hisp. 3: 342-345,
1877) cite pour I'Espagme, dans ce groupe, le L. glaneasses Boiss.
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& Reuter, avec les variétés indiquées par BOISSIER & REUTER,
le L. cormiamtdaiss, le L. temifpdilis.s (L.) Reinchemb. (— L. ttorwis
Waldst. & Kit. ex Willd.) et le L. uliginressas Selkuhr.

Chez le L. commiaulimdizs L., Wioimowm considére les taxa
infraspécifiques suivants !:

a. vulgaris d. pilosus
genuinus o, ciliatus (L. eciliatus Ten.)
. pedunculatus (L. pedumculztus @ villosus (L. corniculatus Y- hir-
Cav.?) sutus Koeh, L. villosus Thuill.,
L. stenodon Boiss. & Heldr,
b. gracilis (L. delortii Timb.-Lagr.) L. eernieulatus Y. stenoden
Beiss.)
c. crassifolius Pers. Y. alpifus Beiss.

En ce qui concerne le var. pedunceidinis,s, 'auteur ajoute qu’il
est trés distinet et qu’il appartient probablement auw L. uligi-
nosuss Schikuhr.

HEwriQUES (Rei. Exped. Sei. Serra Estrellla, Bot.: 161, 1883)
rapporte I'existence & la Serra da Estrela, croissant sur les terrains
plerreux 4 Lagoa Comprida et & S. Roméo, du L. glaweassgs var.
villlaiss Boiss. & Reuter, taxon pour lequel il indique, outre la
Serra da Estrela, 1a distribution géographique suivante: Espagne,
dans la région montagmeuse et alpine de la Sierra Nevada. Dans
cet ouvrage, il mentionne aussi pour le Portugal (Serra da Estrela
et d’autres régions) les taxa du L. commiinidatsus a. vwllparis
(Manteigas, Covilhé et S. Roméo), d. pillestss R villlesmss (Braganga,
Arrébida, Azeitdo) et y alpimiss (Covéo do Boi et Penha do Gato),
ainsi que le L. uliigihassas Schkuhr (Senhora do Desterro, Man-
teigas, Valezim, Sintra et Caparide).

En dehors du L. glaneassss var. glacialiss et du L. ulilygincsus,
Mamriz (in Bol. Soe. Brot. 2: 83, 1884) cite pour le Portugal
le L. cormitltmiss L., espéee dans laquelle il distingue les mémes
taxa Infraspécifiques mentionnés par Wimrxomm et référe les
spéeimens existant dans Iherbier de Coaiitmbra.

CouvERO (Enum. Pl. Penins. Hisp.-Lusit. 2: 188, 1886)
énumeére les spécimens de la Péninsulle Ibérique et des lies
Baléares dont il avait connaissamce, soit par l’'observationm des
échantillons, soit par les citations d’autres auteurs. Ce procédé

1 La synonymie citée est celle référée par Wimxomm (op. cit.: 343-3441).
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Pa amené 3 inclure dans les divers taxa du matériel assez hété:
rogéne, de telle facon qu'il est impessible de prendre en eensi-
dération cet ouvrage pour les citations dans beaucoup de eas.

Pour la Galice, MerINo (El. Galicia 1: 347-350, 1905) indigue
le L. uligihessgs Schkuhr, le L. pilosuss Jord. (= L. deloriii Timb.-
-Lagr. ex F. W. Schultz), le L. cormimdbuigs L., avec les taxa
infraspécifiques correspondant & peu prés a ceux énumérés par
wnnxomm (loe. cit.) mais réduits & la catégorie de formes et, d'une
fagon douteuse, le L. temuiipbiliss Reichenb. (L. temuiés Waldst.
& Kit. ex Willdl).

Lizmwp é IBiza (Comp. FlL. Esp. 2: 259, 1907) cite les L. gla-
reostiss Bolss. & Retiter, L. tenuifftiliscs Reichemb., L. pillasuss Jord.
et L. uligihossas Schkuhr.

Hrwrpues (Esb. Fl. Bac. Mondego: 204, 1913) suit les points
de vue de Winnxomm (loc. cit.) et de Mamiz (loc. cit.).

Samraro (Man. Fl. Portug.: 244, 1911) ne cite que le L. cor-
niculkitas L. avee les vars. peduneosiddiiscs (Cav.), alpihuss (Schlei-
cher) et la raga (= subsp.) longigsss Samp. Plus tard (Fl. Portug.:
295, 1947), il execlue de Despéee le var. pedunecidiitas (Cav.),
qui est alors considéré eomme ine espéee indépendante, dans
laguelle il range le L. uliginessns Sehkuhr eomme synonyme.

CouTiNnao (Fl. Port.: 349, 1913; ed. 2: 417, 1989) ne référe
aussi que le L. corminldaitns L., espéece dans laquelle il distingue le
var. areensiss Ser. — avee les formes typitess, ciliattizss (Koch) et
hirsitens (Koeh) —, le var. alpimiss (Schleicher) Ser. et le var.
decumibens (Poiret) Cotutinho. Pour cet auteur, le L. glaeessus,
indigué par HEWRQUES (6p. 6it.: 101, 1833) et Marmz (lee. €it.),
fe serait que le L. cormisilaiwas var. alpiss (Sehleieher) Ser.

PAU [in Mem. Mus. Cienc. Nat. Barcelona, 1 (1): 37, 1922]
range le L. cormimldsdns var. glacialits Boiss. dans la catégorie
d'espéce [L. glacialiss (Boiss) Pauj, en mentionnant qu'il Pa
récolté 4 la Sierra Nevada. En méme temps, il réduit Pespéee
L. glaneasses Boiss. & Reuter 4 la eatégorie de variété — L. gla-
cializ (Boiss.) Pau var. glaieassss (Boiss. & Reuter) Pau—en
lui attribuant comme synonyme L. glaeassis var. gUdMRsens
Boiss. & Reuter.

CamaLiFro (El. Anal. Esp.: 260, 1940) ne référe que le
L. uligirasses Schkuhr et le L. corminldisss L.

P. W. BalL & A. CHRTKOVA-ZERMOVA (in Fl. Bur. 2: 174,
1968) reconnaissent le groupe du L. eorisitinss L. dans leguel
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ils ramgent les espéces suivantes: L. temuits Waldst. & Kit. ex
Willd.,, L. Fkmgdwiiii Schischkin & Serg., L. boribasiii Ujhelyi,
L. debortlii Timb.-Lagr. ex F. W. Schultz, L. stenaidon (Boiss.
& Heldr.) Heldr., L. glareestiss Boiss. & Reut., L. corniiznltdéns L.,
L. alpihuss (DC.) Schleicher ex Ramond, L. uligihassas Schkuht,
L. pedanceidisiscs Cav., L. granadivaiss Zertova, L. prediii Ten. et
L. palisttigs Willd. D’aprés les mémes auteurs (loe. cit.), les
L. krgtwitii, L. boribestij, L. stengsibon et L. palusitiss n’existent pas
dans la Péninsule Ibérique.

Finalement, selon Framco (Nova Fl. Port.: 378, 1971), les
espéces de ce groupe représentées au Portugal sont: L. ttowus
Waldst. & Kit. ex Willd., L. cormiinitdstss L., L. uligihassas Selikwhr
et L. pedanoeidiscs Cav.

En nous semblant que quelques problémes concernant la
taxonomie et la distribution géographigue dans la Péninsule
Ibérique et dans les lies Baléares de certains éléments de ce groupe
restent encore & é&tre éclaircis, nous avons entrepris la revision
des taxa existant dans cette région et nous présentons icl les
résultats des études menées a bout.

MATERIAUX

Les matériaux que nous avons employés dans nos recherches
sont les suiiwumits:

1) Les types et d’autres échantillons du L. glarzessiss Boiss,
& Reuter (incl. les vars. glabresesens, villlsuss et gigadidlis)
existant a4 I'herbier du Conservatoire Botanique de
Généve (©);

2) Le type du L. alpiimuss (Ser.) Schleicher ex Ramond appar-
tenant aussi & I'herbier ci-dessus mentionné;

3) Les spécimens existant 4 coi (Herbiers Général, Portugais
et de Willkomm), LISE, LISU, MA, MAF et FO;

4) Des échantilllons d’herbier de plantes récoltées & «@Girmuadia:
Sierra Nevada, Hoya de 1a Mora, 2400 m, in pratis humidis,
solo silicio», 25-VIII-1978, par M. le Dr. JawvieR FER-
NANDEZ CASAS.
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CLEF POUR LA DETERMINATION DES ESPECES

Les espéces du groupe cormiamidwdss qui, & notre avis, existent
dans la Péninsule Ibérique et dans les iles Baléares pourront
étre identifiées au moyen des clefs suivamtes:

Calice campamulé, & dents égales ou presque égales et & base triangulaire:
Folioles des feuilles supérieures linéaires ou linéaireslamssnies, (3)4 fois
plus longues que larges ... ve.. oo 1, L, tenuis
Folioles lancéolées & obovées ou subrlhmmﬂ:mm généralement a lomgueur
inférieure & 3 fois la largeur:
Dents du célice généralement une fois et démi plus longues que le

tube ... ... vee weew.. 2. L. preslii
Dents du calice nattetgnant pas une fons et demi la longueur du
tube:

Racine pivotante; tiges pleines, quelquefois avec une fissure
étroite & la base (volr cependant le var. semeaii)i); folioles &
nervures latéralles indistinctes ou peu saillantes sur la page
inférieure; ombelles (i))2-T-fFlores; dents du calice comvergentes
avant Liaithése:

Plantes généralement naines, & forte souche et & tiges flori-
féres 10(15) cm de long; ombelles 1-3(5)-flores; fleurs
jusqu'a 18 cm de long; folioles 2-6 X 1,5-4 mm ... ..

. 3. L. alpinus

Planbes a tiges floriféres 5 35 cm de long, ombelles (1)2-7-

-flores; fleurs plus petites; folioles 4-18 X 1-10mm ... ...
. 4. L. corniculatus

Rhlzome ram@mnmt, stolomfére~ tlges fistuleuses au-dessus de la
base; folioles & nervures secondaires saillantes sur la page
inférieure; ombelles 5-12(15)-flores; dents du calice divergentes
avant l’%mthése wee <. 5. L. pedunculatus

Calice zygomorphe, & dents supéneums et latémlles courbées, géméralement
plus longues que le tube:

Plantes naines, & tiges courtes couchées sur le sol; folioles 1,5-7 X 0,5-
-3,5 mm, suborbiculaires ou lancéolées et & indument de poils #: appli-
qués et argentés;; pédoncule jusqu'a 12 mm de long; ombelles 1-2-flores

6. L. boissieri

Plantes a tlges florlféres couchées ou ascendamutm jusqu'a 40cm de
long; folioles 4-15 X 2-7 mm, glabres, glabrescentes ou & poils den-
ses * étalés; pédoncule plus long; ombelles (1)2-7-flores:

Fleurs 10-13(15) mm de long, rougeétnes, I'étendard ne verdissant
pas en général par dessication; ailes subtromguées au sammet,
caréne dépassant les ailes; folioles 4-15 X 2-7 mm, géméralement
ohovées, quelquefois lancéolées ou ovées, apiculées, dépourvues
de marge blanchétre; légume 15-25 X 2-2,5 mm e e e
cer see ses aes eee ees see ese see ses ess e T. L. glareosus
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Fleurs longues de 12-15(18) mm, jaumes, l'étendardl verdissant par
dessication; étendard dépassant nettement les autres pétales; ailes
obovées-oblongues; caréne ne dépassant pas les ailes; folioles
4-9 X 1,5-3 mim, généralement obovées-oblongues, aigués ou subai-
gues, & marge souvent blanchatre; légume 20-36 X 2,5-3 mm ... .
e e 8. L. delortii

ENUMERATION DES TAXA ET DISTRIBUTION GEOGERAPHIQUE

1. Lotus tenuis Waldst. & Kit. ex Willd.,, Enum. Pl. Hort,
Berol.: 797 (1809). — Sowerby & Sm,, Emgl. Bot., Suppl. 1: t. 2615
(1831). —Wymem, Consp. Fl. Eur.: 183 (1878) pro parte excl.
subsp. decumnibors Polret. — Cadevall & Sallent, Fl. Catalunya 2:
138 (1916).—Russ-Craiiy.,, Draw. Brit. Pl. 7: t. 44 (1954).— Ujhelyi
in Annal. Hist.-Nat. Mus. Nation. Hung. 52: 185 (1960).— Lawalrée
in Robyns, Fl. Génér. Belg. 4 (2): 139 (1963). — Borsos in Aecta
Bot. Aead. Hung. 12 (3-4): 264 (1966). — P. W. Ball & Chrtkova-
Zertova in Fl. Eur. 2: 174 (1968). — Fizirw, Neva Fl. Pert. 1:
378 (1871). — Chrikova-Zertova in Pieslia 44 (2): 131-130 (1972);
in Fragm. Fi. Geebet. 20 (1): 21, fig. 8 (1974).

Loites comituldmtus var. temififledtus L., Sp. PL.: 776 (1753). — Ser.
in DC.,, Prodr. 2: 214 (1825). — Brand in Bot. Jahnb. 25: 212 (1898).

Lattms tewififlidéus (L.) Reichemb.,, Fl. Germ. Exeurs.: 506 (1832).—
Willk. in Willk. & Lange, Prodr. Fl. Hisp. 3: 344 (1877); Suppl. Fl.
Hisp.: 243 (1892). —MdEgtivm, Fi. Galicia 1: 350 (1905).— LAz.-1biza,
Comp. Fi. Egp. 2: 259 (1907). Non Burm. fil.

Laitas comitcldwbus subsp. ftenmifiidlbus (L.) Hartmmam in Svensk
Norsk. Excurs.-FlL.: 103 (1846). — Montserrat in Collect. Bot. 5 (1):
89 (1958). — Chrtkové~Zertovd in Preslia 33: 17-35 (1961).

Laitas camppstsisis Schur in Verh. Natunf. Ver. Briinn 15: 181 (1877).

Laitas camppeisizis subsp. temiigs (Kit.) Briquet, Prodr. Fl. Corse
2: 335 (1913).— A. & O. de Bolds, Veg. Fl. Comate. Baiceiion.: 364
(1950).. — Mzselans & Batallla in Collect. Bot. 8 (4): 678 (1966).

Laitas dezumhdens Forst. in Sm., Engll. Fl. 3: 314 (1825) non Poiret
(1814).

Plante de (5)890 cm, glabre ou glabrescente ou rarement a
poils denses et apprimés. Tiges nombreuses, diffuses, rameuses,
8 rameaux ascendants ou dressés. Folioles et stipules (3)5-20 X
X (0,8)1-5mm, linéaires ou linéaires-lancdoliées, aigués, souvent
ténues, les supérieures plus étroites. Pédoncule gréle, allengs,
jusqua 13 em de longueur. Ombelles 1-4(6)-flores. Flewrs 6-12 mmm
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de long; dents du calice égales, triangulaires a la base et brus-
quement subulées, moins longues, aussi longues ou quelquefois
plus longues que le tube; étendard suborbiculaire, IEg@rement
émarginé au sommet; ailes obovées-oblongues, plus longues que
la caréne. Légume 15-30 X 2-2,5 mm. 2n =12,

Nous distinguons dans cette espéce les deux variétés suivamtes:

Dents du calice plus courtes ou aussi longues que le tube, le plus sowvent
2-3mm de long ... ... ... .. .. cii eer wee wew e ... Var, tenuis
Dents du calice plus longues que le tube, le plus souvent 3-3,6 mm de long.
var. macrodon

Var. tenuis — Borsos in Acta Bot. Acad. Sei. Hung. 12 (3-4)):
264 (1966).

Lottas temuigs var. sempetibimicus P. Silva in Agrom. Lusit. 30 (3-4):
209 (1968).

SPECIMENS OBSERVES *

Espagne: LUGO: riberas de Lea, 25-VII-1956, E. Camesiza (MA 202811).
SANTANDER: Requejada, prairies maritiones, 16-VI-1926, Eudl. Lemoyy 6020
(MA 65966 sub L. comitoldwsus L. subsp. ceamitbbicisus Sennen et Leroy).
VIZCAYA: Ria de Lequeitio, explanada atcillosa inundable debajo de una
aliseda, 31-VIE194%, E. Guitea 3552 (MA 165240); Isla de San Nicolas,
Lequeitio, ealizas eompostas del eretawieo, terra negra, 30-VIL-194%, E. Gasiwea
(MA 165241). QUIPGZCOA: 8. Sebastian, VI-1895, Ganddoger 268 (MA
66052); S. Sebastiam, VI-1399, Gawmingger (MA 66051). VALLADOLID: Olimedo,
5. 6., Guieereez (MA 65000, sub L. winebtisus Paw); Olmede, s. d., Giidenez
52 (MA 65960, ferme a peils appliqués tiés denses). LOGRONO: Cerera,

En ce qui comcerne R&mumération des spécimens, nous csidfroms
tout d’abord I'Espagme, ensuite le Portugal et aprés les fies Baléares. Les
localités sont indiquées pour chaque province (Espagme) ou district (Por-
tugal) et l'ordre des efis aires géographiques est celui établi dans 1’«Official
Standard Names Gazetieers», préparées par 1'Office of Geography,
Department of the Interior et publiées par le Central Intelligence Agency,
Wagshington, DC. Au dedans de chague provinee ou district, la eitation des
spécimens est falte, tant que possible, de 1'ouest vers l'est et du nord vers
le sud. Le plus souvent, 1a pesition des l1ocalités siit 1es eartes de distribution
est appioximaliive. Quelquefois, nous n'avons pas réussi a trouver dans les
«Qazetteeis» les localités mentionnées sur les étiguettes. Les nems des
collecteurs sont guelquefeis abréges, fmais NOUS 6reyons gue, malgré eels,
ils sent aisément identifiés. La tramseription des étiguettes est faite @'aprés
la langue dans laquelle elles sont &erites.

i
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pradios, 9-VIIE-1929, F. Cémaraac (MA 66047); Corera, coteaux humides, alt.
£00 m, VINEI935, F. Cémaeza (MA 66048). Logromw, 4-VIL, Zathéa (MA 66049);
sitios' humedos y salines, VILI-VIIL, Zabéia (MA 66050). ZARAGOZA: Cala-
tayud, ad margines agrorum et in pratis locisque herbosis, 19-VII-1910,
C. Viibsso (MA 66020); Calataywd, orillas de las acéquias, abundante en
el prade de Sr. Ramon, VI-18393, B. Vidosso 169 (MA 66045). ARAGONIA
austigliis, s, d., Lesess (COI-Willk.); Aragon, s d., Mitgae: (MA 152226).
BARCELONA: Llobregat, in pratis prope flumem, VE1870, F. T7esnvis
(MA 66055); Castelldefels,’ prairies rmanitimes, VIFI910, Swnwen (MA
66053); Prat dei Llebregat, sables maritimes herbewx, 18-VIIFLI925, Seaven
5377 (MA 66015, sub L. BuMaadidi Sennen avee deseription en frameais suf
tatiguette). GERONA: praderas maritias de 1a desemboeaduia del Ridaura,
serea de Sant Feliu de Guixels, 14-VI-4944, s eell. (MA 66054). MADRID:
Gerte Negho, in pratis, VI3, J. Rultidwize: (MA 66010); Sierra de Gua-
darrama, EiI Pawhan, in pasedis, VW94, O. Vidosso (MA 66064); rivas de
Jarama, 1B pratis humidis, VIEhT90, Cavwillees (MA 660689); fivag de
Jarama, 1818, s eoll. (MA 66011); rivag de Jardma, IR pradis, 9-Vi-19i8,
6. Vidpseo (MA 66668). GHABALAJARA: km 19 de 13 earrkiera de Brihuega
4 Nesegese d8 Tajuna; 36-Vi-19%0, Bigi: & RO (MA 193364). TERYEL:
€amarend, alt. 1968 m, 10-VICA&RY, Pl (MA 66617). TARRAGONA: enire
ArbEs ¥ Eastellet (Panaoies), 16-VIA9, BHalisernsas (MAF 38661):

Portugal: PORTO: arredores do Portw, VIIEN®14, G. Sampmio (MA
86024). BRAGANGA:: Samil, in novalibus solo fortasse serpentimeswm, 27-VII-
-19684, P. Sillwa & B. Raiibha 7335 (COI, isotypus var. sempetitinieus P. Sillwa);
ariedores de Miranda do Douro, Paradidla, V1838, Mariiz (COIL, LISU,
P 21515) K QUARDA:: Serra da Estiela, in subhumidis de Valle da Candieira
infra Cantarafm Crassum (Céntate Gordo), in fluminis ratior, VIII-1848,
Wwelniiseber, (LISU, P 21519).

fles Baléares: MALLORCA: inter Juwows acuttms in solo madido etque
ad fossas ditione La Albufereta pr. Pollenza abumd., 25-VINEIETS, Willidkenwm
341 (COI-Wwillk.); Soller, V-1899, Gamibgger (MA 66013); Soller on coll,
29-111-1909, Bianoor (MA 66058); Palma, 1907, Mass Guihddal (MA 66056);
Torrente Vergeles, A. Panss y Guerewmu (MA 65924); Cau Pasitilla, 1i-VINE1946,
P. Fenreer 482 (MA 65926); Torrenteras en los montes de Santa Maria,
terrenos salobres de Cau Pagiilla asociado con el L. ereiiduns, 12-VI-1947,
P. Fureer 2127 (MA 65928); terremos salobres de Cau Pasfilla, asoeiado eon
el L. ewitons, 15-V1I-1949 (MA 85929); Liue, in herbosis humidis vel aestivis,
20-VIIF1947, P. Fareer (MA 65930); Santa Pousa, sitios uligineses, 29-V1-1954,
P. Fureer 625 (COI; MA 162862). MENORCA: Rambpos (Mayor), Ssities
humedes, 29-V-1900, A. Pons y Guravy (MA 66014); Mesquita, 26-V-1660,
A. Pows y Guwosw (MA 66057); Camine Albufera, orilla toriemis, V-1898,
A, Ponss v Guwas (MA 65927).

i P signifie Herbier du Portugal de LISU.
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Var. macrodon Borsos in Acta Bot. Acad. Sei. Hung. 12 (3-4):
266 (1966).

Espagne: LUGO: Picos de Ancares, s. d., Mentiwo (MA 198519); Ancares
y outros montes de Galicia, s. d., Menmiwo (MA 198520). BURGOS: Valle
de Mems, s. d., Salteddo 856 (MA 66046). VALLADOLID: Laguma de Duero,
VI, F. de las Barrasas (MA 66012). ZARAGOZA: Calatayudl, in paseuis et
ad vias, 20-VIIEI909, B. Vicidsso (MA 66044). GUADALAJARA: Penalena,
alt. 1950m, 17-VIIE-1934, Cuaiteeasssas 4570 (MA 66007).

En ce qui concerne la «Cordillera litoral catalama», MONTSERRAT
(loc. cit.) réfere pour I'espéce les plages de Malgrat-Blanes et
Matatd, ainsi que, d’aprés les données d’auties auteurs, de Bar-
celona a4 Badalona et Estang Vancells.

Par rapport aux Monts de Prades dans la province de Tarra-
gona, MASCLANS & Bamarra [in Collect. Bot. 6 (4): 678, 1966]
référent que l'espece abonde sur les rives du Figineli, entre
Valiclara et Vimbodi, et depuis L'Espluga jusqu'a Vilaverd,

Les plantes de la Tchécoslovaquie de cette espéce ont été
soigneusement étudiées par CHRTKOWAIZERTOVA [in Preslia 44 (2):
131-139, 1972] en ce qui concerne leurs variahilité et respective
valeur taxonomique des variations, éecologie et répartition géo-
graphigue. Nos observations s'accordent avee celles de eette auiteur,
de sorte gue nous nous bernerons iei a signaler seulement guelques
références générales eoncernant la distribution dans la Péninstle
Iherigue et les iles Baléares, d'autant plus gue ABUS R'avens pas
fait des observations suf le terraiin et gue les étiguettes des
spéeimens observeés eentiennent peu de renseignements 86ologigues.

Relativement & la taille des plantes, nous avons comstaté
qu'elle est trés varialble et que les plantes les plus petites corres-
pondent & celles décrites par P. Siva [in Agron. Lusit. 30 (3-49):
209, 1968] comme var. setpaniiiitisys, taxon gui s’accorde assez bien
avec la forma pandiptiliss Borses du var. téenuss.

Quant & la pubescence, nous avons trouvé des plantes glabres,
d’autres glabrescentes et d’autres assez densément poilues, & poils
apprimés (Gutierrez 52 — MA 65980).

La longueur des dents du calice est aussi un peu variable,
parfois méme chez des fleurs d'une méme plante. Quelguefois
on trouve des populations situées dans des localités veisines gqui
appartiennent aux deux variétés, ecomme il arfive par exemple
4 Valladolid et a4 Calletayud.
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Au point de vue écologique, deux types de populations se
décélent (fig. 1): des halophytes littorales (endroits du litttoral

O logtus tenuis var. tenuis
¥ = Lotus tenuis var. macrodon

Fig. 1. — Carte de distribution du L. tensiss Waldst. & Kit. ex Willd,
dans la Péninsule Ibérique et les fles Baléares.

de Santander, Viscaya, Guipuzcua, Catalogme, Mallorca, Cabrera
et Menorea) et des plantes de Pimtérieur qui devront emrrespondre,
soit & des aires serpentimicoles (P. Smva, loc. cit.), soit & des
endrolts ou s’accumulent des sels. En tout eas, il semble que
Pespéee est une halophyte facultative,

En ce qui concerne la distribution géograpihiigue, CHRTKOVA-
-ZErRTOVA (loe. cit.) défine mgoureusement le L. temm&s conme
une espece euroatlantiipie-centiar Femre-ahediite D
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pendant, 'auteur (carte 1, pag. 135) inclut toute la Péninsule
Ibérique dans son aire. Nos observations ne s’accordent pas entié-
rement aveec l'aire indiquée, puisque, d’aprés les échantillons
existant 4 coi, USE, LISU, MA et MAF, lespéce (fig. 1) ne dépasse
pas & peu prés vers le sud le parallidle de Madrid (40° 24’ N).

2. Lotus preslii Ten., Fl. Nap. 53: 160 (1836). —P. W. Ball
& Chrtkové-Zertova in Fl. Eur. 2: 175 (1968).

Latls comiéoldwtus subsp. presilii (Ten.) Estewe-Chueeas, Veg. &
Fl. Reg. Centr. Merid. Prow. Murcia: 291 (1972) comb. mnon Frite publ.

Laitas comiicldwbus subsp. preshlii (Ten.) Ponert in Feddes Repert.
83 (9-10): 640 (1973).

Laites decumb&ens auct. non Poiret (1814).

Laitas comiduldwtus subsp. dexumhéens sensu A. & O. de Bolds,
Veg. Fl. Comarc. Bamelon.: 363 (1950).

Plante de 15-80 cm, subglabre & pubescente. Tiges flexueuses,
rameuses, couchées. Folioles 6-15 X 3-8 mm, obovales, les supé-
rieures ovales A ovales-lancéolées, aigués. Pédoncule giéle, étalé,
3-5 fois plus long que la feuille. Ombelles 1-G-filnes; pédicelles
1,5mm de long. Fleurs longues de 10-15 mm; dents du edlice 3
base triamgulaiie, une fois et demi plus longues que le #ube;
ailes oblongues, arfondies au sommet. Légume 20-30 X 6. 2 mm.
2n = 24,

SPECIMENS OBSERVES

Espagne: CATALOGNE. Cabanas, maideages, 18-VINRI®0L, SSennen
(MA 85919); Cabanas, herbages, 6-VII-1908, Senveer (MA 65876). TERUEL:
Mocondon?, Valle dei Mateza, Sierfa de Albaiiewih, & d., B. Zdpgises?
(MA 66018).

iles Baléares: MENORCA?, Fafal-Fott, 9-V-1900, Puiss & Gueram 216
(MA 65925).

Cette espéce semble n’étre pas fréquente dans la Péninsule
Ibérique, puisque nous n’avons reneontié que peu de spécimens
pouvant lui étre référés sans hésitation provenant des régions
cotieres de la Catalogne et de Minorque et un seul de 1a Siefra de
Albarracin (fig. 2). A. & O. bE BowLos (lee. 6it.) 1a sighalent, @'apras
une récolte de SENNEN, pour les prairies maritimes de Castelldefels
et BEsmEvE-Onusea (loe. 6it.) la rapperte des «Saladares y suelles
arcillosos sub-salines de la eesta del Mar Mener 6 sus proximi-
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dades». Cet auteur ajoute: «No abundante. Caracteristica de la
al. Plantagimiion crassifoliae. En la localidad mencionada participa
de las comunidades del ord. Juncetalia maritimi».

.........

¥z - Lotus alpinus

fo-llotus presiii

Fig\ 2. — Carte montrant les aires de distribution de L. presiii Ten., L. ahigines
(Ser.) Schieicher ex Ramond et L. boissiteiri A. Fermamdles dans la Péninsule

Ibérique. Les localités indiquées par ESTEVECHUECX et ESTEVE CHUECA
& VARD AIGAWIA pour la premiére espéce sont aussi sigmalées.

Esteve-CHUECA & VARO ALCALA [in Anal. Inst. Bot. Cavanilles
32 (2): 1369, 1975] indiquent aussi I'existence de cette espéce
dans les Salinas de Mal4, situées au SW de Grénade, comme
caractéristique territotizlle de I'Association CdguiarcecHdonycnie-
tum gveaiiss. 11 pourra-t-artiver que la plante de la Sierra de
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Albarracim, qui & notre avis doit se référer plutét a cette espéce
qu'au L. temuiss, se trouve dans cette localité dans des conditions
écologiques comparables, c'est-a-dire, occupant la partie plus
profonde de quelque saline, formée par l'accumulatiom des sels
provenant des terrains environnants (voir ESTEVE-CHUECA &
VaRO ALCALA, op. cit.).

3. Lotus alpinus (Ser.) Schleicher ex Ramond in Mém. Mus.
Hist. Nat. (Paris) 13: 275 (1825). —P. W. Ball & Chrtkova-
-Zertova in Fl. Eur. 2: 175 (1988). — Guinea & Ceballos, Elenco
Fl. Vase. Esp.: 110 (1974). — Corrias & Corrias in Webbia 30 (2):
299-302 (1976).

Laites corniécldiwtus var. elgiegs Ser. in DC., Prodr. 2: 214 (182F).—
Willk. in Willk. & Lange, Prodr. Fl. Hisp. 3: 344 (1877). — Bramd in
Bot. Jahmb. 25: 211 (1898). — Rouy, Fi. Fr. 5: 148 (1899). — Vicioso
in Anal. Jard. Bot. Madrid 8 (2): 48 (1946).

Laitas conmdolelwtus subsp. alpinwas (Schleicher ex Ramomd)) Rothm.
in Feddes Repert. 67 (1-3): 6 (1963). — Borsos in Acta Bot. Acad. Sei.
Hung. 12 (3-4): 263 (1966).

Plante naine ou peu élevée, glabrescente & + velue. Souche
forte, émettant des tiges étalées sur le sol, longues de 10(15) em.
Folioles 2-6 X 1,5-4 mm, subsessiles, arromdies jusqu’a obovées,
subatténuées & la base et au sommet; stipules ovales, arrondies
& 1a base, bien plus longues gue le pétiole. Ombelles 1-3(&)-fllores.
Fleurs longues de 12-1$mm; ealiee 4 dents plus eourtes gue le
tube, nettement eampanulé; ailes arrondies; earéne reugedtre
jusau'a marron feneé au semmet. 2n = 12.

SPECIMENS OBSERVES

Espagme. SANTANDER: Picos de Eutopa, Pena Vieja, if saxosis, 4-1X-
-1944, C. Vigitsso (MA 65983). HUESCA : Paniticosa, 5. 4., 5. 66ll. (MA 65884);
Banos de Panificosa, VIL, Zubia (MA 65085); Panificosd, & d., 5 eoll. (MA
152220); Panficosa, VINELOL®, b, Ateidao (MA 147869); Valle de Ordesa,
«Lana de Cotatueiv», H-VUIE-IY53, Oerlives (MA 65986); in Pyiem. Aragen.
ih juge Puerte de Cenframe, 24-Vi-18%0, Williomm (COI-Willk.). GERONA:
Gampioddh, Font dei Boix, prades, 18-VIE1926, OwireRwsas (MAF 30658);
Bacibe, prados-tipestr., alt. 2200 m, 18-Vik1924, Owritsedwdas (MAF 39681).

Dans la Péninsulle Ibérique cette espéce se trouve aux Pyrénées
et aux Picos de Europa (fig. 2), la deuxiéme région étant signalée
la premiére fois par Vicmoso (loe. cit.). La citation de cette plante
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pour le Portugal (Henrigues, Rel. Exped. Sei. Serra Estngla, Bot.:
101, . 1883; Coutinho, FI Port.: 348, 1913; ed. 2: 418, 1939;
Sampaio, Fl. Portug.: 295, 1947) a résulté d'une confusion avee
le L. boisswari (voir pag. 60).

4. Lotus corniculatus L., Sp. PL: 775 (1753). —Ser. in DC,,
Prode. 2: 214 (1825). — Lange, Pugillus: 368 (1866) pro parte
quoad distr. in Cantabria et Gallecia. — Brand in Bot. Jahrb. 25:
210 (1898) pro parte. — Rouy, Fl. Fr. 5: 146 (1899) pro parte.—
Laz.-Ibiza, Comp. FL. Esp. 2: 259 (1907) pro parte quoad distr.
geogr. — Correvon, Fl. Champs & Bois: t. 54 (1911). — Cadevall
& Sallent, Fl. Catalunya 2: 137 (1916). —A. & O. Bolos, Veg. Fl.
Comare. Barcelon.: 363 (1950) pro parte quoad subsp. aucwrni-
culattiss Syme.— Ross-Craig, Draw. Brit. PL: t. 43 (1954).— Ujhelyi
in Annal. Hist.-Nat. Mus. Nation. Hung. 52: 186 (1960). — Chrt-
kova-Zertovd in Preslia 33 (1): 17-35 (1961); in Fragm. FL
Geobot. 20 (1): 21 (1974). — Lawalrée in Robyns, Fl. Génér. Belg.
4 (2): 136 (1963).— Borsos in Acta Bot. Acad. Sei. Hung. 12 (3-4)):
258 (1966). —P. W. Ball & Chrtkova-Zertova in Fl. Eur. 2: 174
(1968). — Guinea & Ceballos, Elenco FL. Vase. Esp. 110 (1974).

Iettas ambbgguses Besser ex Spremgel, Syst. Veg. ed. 16, 3: 282
(1828).

Laites capoesiiests Kupriam in Fl. URSS, ed. Komammw, 11: 291
(1945).

Plante glabre, glabrescente ou velue, & souche non stolonifére.
Tiges 5-60 cm de long, couchées ou ascendantes, pleines (parfois
avec une étroite fissure), rameuses. Folioles 4-18 X 1-10 mm,
lancéolées ou oblancéolées jusqu’'a suborbiculaires; stipules plus
longues que le pétiole. Pédoncule beaucoup plus long que la feuille,
pourvu au semmet de 1-3 folioles de grandeur varialble. Ombelles
(1)2-T-flores; pédieelles 1-1,25mm de long. Fleurs longues de
10-16 mm, généralement jaunes; dents du ealiee aussi longues,
moins lengues eu plus lengues gue le tube, triamgulaiies a 1a
base et devenant subitement subulées aigués, eonniventes avant
tanthese. Etendard suberbiculaire sy largement evale, entier 4
legererent émarging au semmet, verdissant fertement par 1a
dessieation; ailes elargies au milieu et coHrBeRS au Bord Inferieur,
plus eouries gie I'étendard; eardne longuement restiee. Legme
15:§@ % Q:Q;g . éﬂ = §4
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Tiges pleines ou avec une étroite fissure seulement & la base; nervures secon-
daies indistinctes sur la page inférieure des folioles:
Folioles charmues, trés glaugues; plantes petitm;. a fleurs 9-12 mum de

long ... . var. crassifolius
Folioles non charnm(es plant:es plus robuslttes, a fleurs 10-16 mm de lomg:
Tiges et folioles glabres ou subglabres ... ... ... var. cormiculatus
Tiges et folioles ciliées ou velues:
Plantes ciliées ... ... ... .. ... .. .. .. .. var. ciliatus
Plantes velues ... . «es ... var. hirsutus
Tiges fistuleuses; nervures seconda,lms tout au moins celles de premier
ordre, distinctes sur la page inférieure des folioles ... ... var. sennenii

Var. corniculatus — Ujhelyi in Annal. Hist.-Nat. Mus. Nation,
Hung. 52: 186 (1960). — Borsos in Acta Bot. Acad. Sei. Hung.
12 (3-4): 258 (1966). — Chrtkové-Zertova in Fragm. Fl. Geobot.
20 (1): 21, fig. 1 (1974).

Laitas arvweenisis Pers. in Usteri, Ann. Bot. 14: 39 (1795).

Laitas comméoldimbus var. anepaisis (Pers.) Ser. in DC., Prodr. 2: 214
(1825) comip, illegit., non Brot. (1804).

Loites commiéoldimtus var. walbguisis Koch, Synops. Fl. Germ. 1:
154 (1835).

Laitms comiicddatus var. gemiinus Willk. in Willk. & Lange, Prodr.
Fl. Hisp. 8: 343-344 (1877).

Laitas comitcldwtus var. graciliis Willk. op. cit.: 343 pro parte
quoad speeim. ca. Alhama et Totana lecta et exel. gynon.

Laitas commiculdimtus var. wvalguisis forma gemwinus (Willk.) Merine,
F1. Galicia 1: 349 (1905).

SPECIMENS OBSERVES

Espagne: LUGO: Galdo, s. d., Meimo (MA 85957). GUIPHZCOA:
Escortiaza, s. d., Gralilla (MA 65961). HUESCA: Valle de Ordesa, in fagetis,
3-VII-1935, Ceballdss (MA 65914). ZARAGOZA: Pamiza, Pueito de Paniza,
25-VI-1955, J. Bwiga (MA 202799); in Aragonia austielis, in pratis, 1860,
Laseees (COL-Willk.). BARCELONA: 8. Cugat, lieux subhumidrs, 6-Viii-
=1921, Semwen (COL sub Lditas poietiii Sennen); in eolle Menjay prepe Baf-
einenem, 4-1v-1846, WilkRomm (COI-Willk.); Massif du Tibidedo, sur le
sehiste et l'argille, 21-V-1928, Swiwen 6550 (MA 65928); Oastelhdefels, arenales,
2-V-1926, Owsitpedssus (MAF 38655); Castelldefels, aremlrs 28-V-1930, Gwe-
messgans (MAF 86656); Sant OCeleni-Olzineies, 17:-X-1926 Cuatalspeanns
(MAF 36663). CASTELLON: Sagumi®, VIr-i®%2 PRay, (MA 868691). ALBA-
EETE: El Vallelp, 8-Vi-1935, G. Alvo (MA 66023). VALENEIA: in grami-
nesis ad laeum Albufera pr. Valeneld, Virh8xe, Wilmdomm (E61-Wilhk.);
Bieotp, In pratis Rumidis, %-1934, 6. Vides9o (MA 65862). MUREIA: Ria-
ehusies de Alhama, VEast, Willlewmm 313 (6BI-Willk) et Zawadilla de
Tetana, junte 1es HacheRdes, ¥, Willkomm 17 (eB1-Willk.); ka Fheta, 16-Vi-
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-1978, A. M. Hemeadetez (MA 209650). MALAGA: in ruderatis prope pagum
Frigiliana in prov. Malacitama, alt. 2-250 m, UL\MIIBYS, Willksomm (COI-
-Willk.); S. LOC.: habitat passim in humidis per totam Hispaniam, V-1971,
Ceaarilitires (MA 65353).

Var. crassifolius (Pers.) Ser. in DC, Prodr. 2: 214 (1R2)).—
Lange, Pugillus: 368 (186%).— Willk. in Willk. & Lange, Prodr.
Fi. Hisp. 3: 344 (1877). — Rouy, Fl. Fr. 5: 147 (1889).—Merino,
Fl. Galicla 1: 349 (1905). —@hitkeondzZetttowd in Fragm. Fl.
Geobot. 20 (1): 21, fig. 4 (1974).

Laites crassiifladius Pers., Synops. PL.: 2: 354 (1807).

SPECIMENS OBSERVES

Espagme: LA CORURNA: in rupibus manitimis, 10-VIOELE5H, Lege
(COI-Willk.). OVIEDO: Serin, 3-V-1914, C. Masivigeez 171 (MA 65951):
Astarias, La Bobia, 17-VIF1956, E. Cameiiza (MA 202803). SANTANDER:
S. Vicente de la Barqueta, VIEI®19, E. J. de la Ewsdda (MA 65972).
GUIPUZCOA: Passages, V-1895, Ganingger 146 (MA 65878); Pasages, V-1805,
Gandpgger 174 (MA 65674). VALENCIA: Pemrscola, pelouses maritimes,
24-VI-1909, Swnmwen (MA 65859).

Var. ciliatus Koch, Synops. Fl. Germ. 1: 154 (1835). — Rei-
chen)., Ie. FI. Germ. 22: t. 130 (1867-89). —Asiieison & Grae-
bner, Synops. Mitteleur. Fi.: 878 (1908). — Borsos in Acta Bot.
Acad. Sei. Hung. 12 (3-4): 261 (1966).

Lettes comiécldmbus subvar. ciliattes Gams in Hegi, Il Fl. Mit-
teleur. 4: 1368 (1923).

Lottes comiicldmbus var. keothii Chrtkové-Zertovd in Fragm. Fl.
Geobot. 20 (1): 22, fig. 2 (1974).

Lettas bamiiwopreisis Sennen in Bol. Soe. Ibér. Ciene. Nat. 28 (6-8):
114 (1927) pro max. parte.

Faitas catbddanicisus Sennem, loc. eit. pro parte quoad speeim.
Semean 3009 (COI).

SPECIMENS OBSERVES

Espagne: LUGO: Villardiaz, Fonsagtada, s. d., E. Caieéiza (MA 170288),
BARCELONA: Massif du Tibldabo vers la Meea, IV-1916, Senvgen 8848
(MA 65968, sub L. barciwoswisis Sennen); Massif du Tibidahe, suf le sehiste
et argille, 21-V-1928, Senpsen 6558 (MA 65967, sub L. baidimbawsisis Sennen);
collines gramitiques du littorall, & Mentaleghi®, Aigentona, ete., IV et V=117,
Senmeen 8009 (COL, sub L. calaunisiéus Sennen). TERUEL: desierto de
Calandia, 20-VI-1900, Reges (MA 66098).
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Var. hirsutus Koch, Synops. FIl. Germ. 1: 154 (1835). — Rei-
cheni,, Ic. FL. Germ. 22: t. 129 (MMCLXXX) 1867-89). — Chrtkova-
-Zertova in Fragm. Fl. Geobot. 20 (1): 22, Fig. 3 (1974).

Laitas comitcldmwtus subsp. hirswdiss (Koch) Rothm. in Feddes
Repert. 67 (1-3): 6 (1963). —Borsos in Acta Bot. Acad. Sei. Hung.
12 (3-4): 259 (1966).

[attas comidcldmbus var. arwesisis (Pers) Ser. forma hiisniws
(Koch) Flori, Nuov. Fl. Anal Ital 1: 877 (1925). — Montserrat, FL
Cordiill. Litor. Catal.: 69 (1968).

SPECIMENS OBSERVES

Espagne: SANTANDER: Guariza, Reinosa, pradios-hayedives, 7-VII-1948,
Beyde (MAF 39632); Molledo, s. d., D. Culltf? vel Custtd? (MAF 39634).
HUESCA: inter Jaca et S. Juan de la Pena, 2-VIF1850, Wiilkkomm (COI-
-Willk.). BARCELONA: Martorsdlles, montanas de Mollet, 2-V-1927, Gua-
trezeasdns (MAF 39657).

RomemmarsR (loc. cit.) éléve le var. hirsitias Koch & la catégorie
de sousespéce, point de vue suivi par Borsos (loc. cit.). Nous
croyons que ce critére est exagéré car des formes glabres, ciliées
ou velues peuvent exister dans une méme populatiom. D’autre part,
la distinction entre les vars. ciliattiss et hirsutées est parfois trés
difficlle, puisqu’il y a des formes de tramsition entre elles.

Var. sennenii A. Fermamdles, nom. nov. Lectotypus: SSamen
3009 (MA 65922).

Lattas cattddomicicus Sennen var. gramddidolius Sennem in Bol. Soc.
Ibér. Cienc. Nat. 26 (6-8): 115 (1927).

En dehors du spécimen indiqué, on ne connait de ce taxon
qu'une bramche se trouvant sur la partie médiame de la feuille
MA 65968, qui posséde aussi des échantillons de L. ceomitolicns
var. ciliattiss Koch.

SENNEN a publié le L. barcihoneesisis dans le Bol. Soc. Ibér.
Cienc. Nat. 26 (6-8): 114 (1927), en mentionnant le spécimen
Semnerm 3348 et en ajoutant que ce taxom a son habitat 4 «Bar-
celone, massif du Tibidahbo, surtout vers les Planas, Can Casas
et dans la direction de S. Cugat; se retiouwe aussi abondant par
les collines du littoral & Badalona, Montalegie, ete.».
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En se basant sur le n.° 3009 de sa collectiom, le méme auteur
décrit ensuite & la méme page le L. catalbumigons qu'il indique
aussi pour Barcelone: «Collines gramitigues et schisteuses du
littoral, & Montalegre, Argentona, le Tibidabo vers les hauteurs
de la Meca, Vista Rica, etc.».

A. & O. pE Bowds (Vegetacion y flora de las Comarcas Bar-
celonesas, 1950) expriment Fopinion que ces deux espéces de
SENNEN doivent étre attribuées au L. caorieddds.

MowmseReaT [in Collect. Bot. 5 (1): 69, 1956] est de I'avis
que le L. barcinamessiis de la Coscoiada-Montalegre doit étre
référé au L. cormiaulbadas L. var. areensiss (Pers.) Fiori. UJHELYI
(in Ann. Hist.-Nat. Mus. Nation. Hung. 52: 186, 1960) considére
le L. barcinameesisis comme un synonyme du L. comizutdwdss L.
CHRTKOVA-ZERTOVA [in Folia Geobot. Phytotax. (Praha) 1: 83,
1966] dit que les espéces de SENNEN L. barcinureesisis, L. auta-
laumingss et L. fonttmiiii correspondent a des formes du L. @omi-
culatfiss L.

Dans l'herbier de Madrid, 3 feuilles de montage existent,
étiquettées comme L. barcinuneesisis Sennen. La premiére, portant
le n.° Semmn 3348 (MA 65968) — Massif du Tibidabo vers la
Meca—, est un mélange comportant le suiweamt:

1) Deux plantes, avec des fleurs et des fruits jeunes, occupant,
respectivement, le cdté gauche et la partie supérieure droite
de la feuille; une plante, & fruits déja ouverts, placée sur
le coté de la droite; et une bramche et un pédoncule
fructifére a la partie inférieure. Tout ce matériel s’accorde
trés bien avec les caractéres du L. cormiimldmiss L. var.
ciliattiss Koch;

2) La partie supérieure d’'une tige florifére entiérement glabre,
fistuleuse, a stipules et folioles plus gramdies, & nervation
secondaire nettement visible sur la page inférieure et i
fleurs plus gramdes occupe la partie centrale de la méme
feuille,. Etant donnés ces caractéres, nous avons pensé
tout d'abord a une tige du L. pedunccddaisis Cav. Cependant,
par le fait que la fistule de la tige était étroite et que
les extremités des dents du calice étaient comwergentes
et non divergentes avant I'zmthése, nous avons été forcé
a4 abandonner cette interprétatiom, d’autant plus que la

présence du L. pedwnecddtdsus Cav. (inel. L. uldidinosus
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Schkuhr) & la Catalogme n’est pas certaime [vide A. &
O. DE BoLOs, op. cit.: 363 (1960) et MonmsERRAT in Collect.
Bot. 5 (1): 69 (1967)].

Les autres deux feuilles portent le méme numéro de la
collection, c'est-A-dire Semmeon 6558 (MA 65967) — Massif du
Tibidabo, sur le schiste et Iargile—et les échantillons qu'y se
trouvent appartiemnent, comme la plupart des élements de la
premiére feuille, au L. comitcidaisis var. ciliattss Koch,

Comme nous Izvons remamgme, SENNEN (loc. cit.) indique
pour le L. cafalfumidigs:s le n.° 3009 de sa collection, dont nous avons
examiné deux feuilles de montage, une de I’herbier du Jardin
Botanique de Madrid et 'autre de I'herbier général de Caoimbra.
La premiére (MA 65922) — Catalogme, collines granitigques du
littorall, & Montalegre, Argentona, ete. — porte deux tiges floriféres
semblables & celle située sur la partie centralle de la feuille
MA 65968, mais avec les stipules et les folioles pouvant atteindre
jusqu'a 18 X 10 mem et les fleurs jusqu’a 15 mm.

La feuille de Coimbra, par contre, montre une plante & racine
plvotante et & tiges étalées, les autres caractéres canrespomdant
aussi 4 ceux du L. cormiinidniscs var. ciliettss Koch.

SENNEN (op. cit.: 115) ajoute le suivant dans une note con-
cernant le L. cafallumicests: «Entre Vista Rica et la Meca nous
recueillimes, sur le bord du chemin, une forme entiérement glabre
et 4 folioles beaucoup plus gramdes, var. grandififblius Sennens.
D’aprés 'observation des matériaux mentionnés et de cette note,
nous concluons que le L. barcihovaesisis Sennen pro max. parte
et le L. catalrwmidiess Sennen ne sont que le L. eorifendiiias L. var.
eilieitizs Koeh et que la tige florifére de 1a feuille MA 85988 dont
feus avens paré plug haut, ainsi gue les deux autres gui comstituent
la feuille MA 85022, appartiennent au L. eaRiavinifidss var. (gwndi-
foliuss Sennen. Cependant, il faut diseuter ee gui est ee der-
fier taxen.

ZerTOVA [in Preslia 33 (1): 23, 1961], se référant &4 la
nervation du L. comiieddss, dit: «die Nervatur versenkt, mit
schwach hervortragenden Hauptherv und den Nerven des 2. Ranges,
bei einigen Formen auf der Untetseite der Blatchen hervorragend».
Le dernier type de nervation de quelques formes mentionné par
cette auteur correspond tiés bien & eelui de 1a plupart des felieles
de L. cataltwwicds.s var. grandligblius, fmais neus aveng eonstaté
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Lotus cormiculatus L.

@ var.
*® var.
¥ var.
* var.
¥ var,
Fig. 3. — Carte de distribution du L. eomnitoldlwtus L. (vars. corsivicldéius,

cracsififlodiys, ciliattes, hinssiiscs et semmeeii}i) dans la Péminsulle Ibérique,
d’aprés les spécimens examinés.

corniculatus
crassifolius
ciliztius
hinsutus
Semmenii

qu'il y avait quelques folioles dans lesquelles les nervures ter-

tiaires étaient aussi visibles.

En suivant les clefs de ComTkOVA-ZERIOVA [in Fragm. FIL.
Geobot. 20 (1): 21, 1974] pour les variétés du L. ceowidulteus
de la Pologne, nous avons constaté que le L. catalhumduss var.
gramiligtiliss Sennen s'accorde avee le var. safiivaes Hyl. en ce
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qui concerne la tige fistuleuse, la nervatiom et la glabricité.
Cependant, il s’en écarte par le fait qu'il s'agit d’'ume plante
couchée sur le sol, & folioles surtout obovées et non lancéolées
et & dents du calice plus longues que le tube.

Etant donné ces derniers caractéres, nous proposons maintenir
cette variété, laquelle doit, cependant, étre ramgée dans le L. cor-
picedhites L. Dans cette nouvelle position, nous sommes, obligé
de créer un nom nouveau — L. cormiiildiiss var. semneniii A. Fer-
nandes—, puisque 1’épithéte gremdiiplilis.s ne peut pas s’appliquer
par stite de l'existence de L. eormintiditss subsp. hirsiivas (Koch)
Rethm. var. pibesiss (Jord.) Posp. forma grendlighliss Borses [in
Acta Bet. Aead. Sei. Hung. 12 (8-4): 260, 1966].

1l faut remarquer que la feuille MA 65922 porte une étiquette
mentionnant Montalegre, Argentona, etc. (voir ci-dessus), tandis
gue nous devrions attendre comme localité de récolte «entre Vista
Riea et la Meca». Cependant, sur la feuille MA 65968, qui, comme
nous Lavens montid, posséde une bramche du var. grpaddfidius
Seninen, oA pett lire «Massif du Tibidabo vers la Meca». Nous
eroyens gu'en a fait un mélange des réeoltes de SENNEN, mais,
eemme 1a feuille MA 65822 est eelle gui perte des éléments home-
g8nes eerrespendant a la deseription du var. grandiighlisis, nous
' avens désignée eomme lestotype du var. semnpii A. Fernandes.

Nous avons examiné un autre spécimen catalain — Castell-
defels, arenalles, 2-V-1926, Cuathewessas (MA 39655) — mamtrant
aussi des tiges fistuleuses et des folioles & nervures secomdaires
visibles sur la page inférieure. Nous nous demandons done s'll
n'y aura pas eu dans la Catalognhe des essais de culture du L. anrnai-
culaitiss qui s’est révélé une plante fourragere de grande importance.
S'il en est ainsi, les échantillons ayant des ressemblances avec le
var. salfibas pourraient eorrespondie a des plantes échappées de
la eulture.

Si le L. corminldmizs n’'a jamais été cultivé en Catalogne,
nous pourrons admettre que cette région est un centre oii des
plantes ayant certaines ressemblances avec le var. saffivgs se
sont engendrées. Par le fait que le var. semnamii possede des
folioles plus larges que le var. saifivigs, elle pourrait se révéler
plus avantageuse que la derniére variété lorsque des formes
dressées puissent &tre obtenues.

A M4A, une autre feuille (MA 65923) existe portant DPé&fi-
quette:
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1928 — Plantes d’Espagme. — F. Sennen
N.* 6559

Lothss catalburidens Sennen
Bol. Soe. Ibér. C. N. (1927) p. 114-115
Barcelone: Massif du Tibidabo, sur le schiste et Iargile.

A notre avis, cet échantillon doit &tre référée au L. dglawii
Timb.-Lagr. ex Schultz var. rivasdii A. Fernandes, puisque, bien
que possédant les caraetéres de l'espéee, il est entierement glabre
(voir pag. 73).

Se rapportant aux Comarcas Barcelonesas, A. & ©. BE BOL6S
(loc. cit.) indiquent I'écologie et la distribution du L. ceoriedins
(subsp. eu-comniteddiitss Syme): «Prados y matorrales de las
umbrias y lugares hamedos. Comiin en el territorio climéicico del
Querciom ilicis, pero poco abundante. Sobre Ca y Si.— G.-O. No
ohservado en los valles meridionales a baja altitud. Entre Camp-
désens y Vallgrassa, umbrfa, 300 m.!; camino de Carxol, 350 m.!;
sobre el Masg Prunera de Vallirana, 340 m.!; Corbera! — SM. B.
Ne raio, espeeialment en 1a vertiente umbria. La Rierada, disperso
por el bosque y lugares herbosos, 125 m.!; entie Vallvidrera y las
Planas!; Tibidabe (Senn.); San Medir!; La Meeca!; Valldawra!;
Reixaeh, 125 m.!; La Reea!; Céllees, 500 m.! =W. lugares herbosos
(Cad.). — §8. Cemiin. Obae!; San Llereng dei Munt (Cad.); San
Miguel del Fayh, ete.s.

Dans son étude sur la «Flora de la cordillera litoral catalanas,
MontsERRAT (loc. cit.) cite le L. cormimldwtss L. s. str. pour les
localités suivantes: Montnegre, Corredor-El Far, Mamtalt-Can
Bruguera de Matat$, montes de Argentoma-Orrius y Sant-
-Mateu-La Conreria de Badalona et encore &4 La Coseoiada-
Mentalegre (L. barcinessisis Sennen). L'auteur référe aussi que
le forma hirsuivas (Koeh) Fiori est le plus frégquent.

Dans les Monts de Prades, province de Tarragoma, MASCLANS
& BatarLra (op. cit.: 677) signalent le var. cormimlidiss entre
Vimbodi et Validara, L’'Aleixar et Villaverd. Les mémes auteurs
remarguent que le var. hivsuitas (var. pillosiss Willk.) est plus
fréquent, existant & Vimbodi, valle de El Titlar, entre Capafonts
et 1a dépression de la Febid, La Pena, valle de Castellfollit, massif
de Els Motllats vers Mont-ral, Plans de la Mussara, Plans de
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Pradies, Tossal de la Baltasana vers le Coll de Bog, entre le Puig
Pelat et le Puig la Mussara et Bosc del Guerxet, dans le massif
de Rogqueralka®,

Parmi les échantillons examinés de cette espéee ROUS R'aVORS
trouvé aucun récolté aux iles Baléares. Cependant, le L. q@i-
culatiss y se trouve représenté, puisqu’il est indiguée par COLMEIRE
(Enum. Pl. Penins. Hisp. Lusit. 2: 189, 1886), KnocHE (Fi. Bal
2: 95, 1922) et FL Eur. (loc. cit.). Dans la Péninsule, Tespéce se
rencontre particuliérement 3 la périphérie de I'Espagme (fig. 3),
le var. crassifftilizs se distribuant particuliérement le long de la
cOte cantabrigue et les vars. cormibmldwizs, ciliattiss et hhissuus
un peu plus A lintérieur. L'espéce est trés rare dans le sud de
I'Espagne et eile n’existe pas au Portugal.

5. Lotus pedunculatus Cav., Icon. Descr. 2: 52 (1793). — Ser.
in DC.,, Prodr. 2: 214 (1825). —Wimiioso in Anal. Inst. Bot. Cava-
nilles 6 (2): 49 (1946). — Samp., Fl. Portug.: 295 (1947). —A. &
O. de Bolos, Veg. Comare, Barcel.: 363 (1950). — Lainz in Bull.
Jard. Bot. Bruxelles 30: 35-36 (1960). — Lawalrée in Robyns,
Fl. Génér. Belg. 4 (2): 140 (1963). — Chrtkova, in Fol. Geobot.
Phytotax. (Praha) 1 (1): 78-87, fig. 1, 4, 6 (1966). —M. W. Ball
& Chrtkova-Zertovd in Fl. Eur. 2: 175 (1968). — Hearth in Prce.
Indiana Aead. Sei. 79: 193 (1989). — Fiance, Nova Fl. Port.:
878 (1971).— Magallon, Fl. Veg. Prov. Alicante: 304 (1972).

Laitss uliginessus Schkuhr, Hamdlb. 2: 412 (1796). — Lange, Pugillus:
368 (1865). — Reichemnh.,, Icon. Fl. Germ. 22: t. 131 ((1ISHVZ8%9) —Willk.
in Willk. & Lange, Prodr. Fl. Hisp. 3: 345 (1877).— Nyman, Consp.
Fl. Eur.: 182 (1878). — Coimeiro, Enuth. Pl. Penin. Hisp.-Lusit. 2: 191
(188%9) — Brand in Bot. Jahmb. 25: 180 et 209 (1898). — Rouy, Fl.
Fr. 5: 145 (1899). — Merimo, Fi. Galieia 1: 347 (1905). — L4z.-ibiza,
Comp. Fi. Esp. ed. 2, 2: 259 (1907). — Samup., Man. Fi. Portug.: 244
(1911). —Heenity., Esh. Fl. Bae. Moendege: 204 (1918). — Ceutinho, Fl.
Port.: 849 (1918); ed. 2: 418 (1939). — Cabaliere, Fi. Anal. Esp.: 260
(1940). — Ross-Craiig, Dravw. Brit. Pl. 7: t. 45 (1854).— Zertova in Preslia
83 (1): 17-35 (1961). — Chrikeva-Zertovd in Folia Geebet. Phytetax.
(Praha) 1i: 7B-87, fig. 3, 6 (1866); ChrtkovaZerovd iA Annh. Naturhist.
Mus. Wiea 75: 34, fig. 2 (1671). =M. W. Ball & Chrtkova-Zerova if
Fi. Bur. 2: 176 (1868). — Chitkova-Zertova in Fragm. WL Gesbst.

i ftant donné que le L. delonitii eroit aussi dans les Monts de Prades,
il pourra-t-amiver que parmi ces ratériaux quelques éehamtillony appartien-
dront & cette espéce.
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20 (1): 21, fig. 9 (1974). —FWearwen, Nova FI. Port.: 378 (1971D)).—
Galiano & Valdés in Lagascalia 6 (1): (1976). — Galiano & Cabezudo
in Lagascalia 6 (1): 134 (1976).

Laites wmajgor Sowerby & Smith, Engl. Bof. 30: t. 2091 (1810)
non Scop.

Laites comiicldmwbéus var. majgor Ser. in DC., Prodr. 2: 214 (1823).

Letts pissiptiius Lowe in Trams. Phil. Soc. 6: 24 (1838).

Lattes nwwmulalivsius Reichenb. ex Stewd., Nom. Bot. ed. 2, 2:
74 (1841).

Lattms comiécldabus var. pedinecielogus (Cav.) Willk. in Willk, &
Lange, Prodr. FL Hisp. 3: 343 (1877). — Colmeiro, Enum. PL Penin,
Hisp.-Lusit. 2: 189 (1886). — Henriigy, Esb. Fl. Bac. Mondego: 204 (1913).

Lettas uliginawses var. bragdhyaprpus Willk., Suppl. Prodr. Fl. Hisp.:
243 (1893).

Leites commiécldmbus var. ulignossts (Schkuhr) Fioni, Nuov. Fl.
Anal. Ttal. 1: 878 (1925).

Lattas canttbbicisus Sennem, Diagm. Nouv. Pl. Espagme & Maroc
1928-35: 50 (1936).

Plante glabre, glabrescente ou + ciliée, souvent velue, pour-
vue d'un rhizome rampant, stolonifére. Tiges longues de 30-120 cm,
dressées ou ascendantes, fistuleuses, rameuses. Folioles 8-35 X
X 3-15 mm, obovées, obtuses et souvent mucronées au sommet
ou laneéolées-rhomboidales ou ovées-lancéolées, aigués, glauques
et 4 nervation saillante sur la page inférieure. Stipules oblique-
ment eordées ou subtionguées, largement ovales, aigués et plus
longues gque le pétiole. Pédoneule épais, 3-4 fois plus long que
la feuille. Ombelles (8)4-5-12(15)-flores; pédicelles 1-2mm de
leng. Fleurs 10-18 mm de long; ealiee a dents linéaires-lancéolées,
a peu pres de la méme longueur gue le tube, réfléehies avant
tanthése; étendard a limbe ovale, verdissant en général par la
dessieation; ailes ebevées, ariondies au semmet; earene eourbée,
lenguement restiee, reeeuverte par leg ailes. Légume de 15-40 mm
de leng. Graines petites, globuleuses-déprimers. 2n = 12,

Plantes complétement glabres ou & tiges, folioles et célices i ciliés ...
var. pedunculatus
Plantes & tiges, folioles et calices velus ... ... ... ... ... var. villosus

Var. pedunculkstus

Lettas uliinsuses var. glhibiisstusus Balb, Man. Brit. Bet. ed. 2:
80 (1847). — Rouy, FI. Fr. 5: 146 (1899).

Laitas peibwncieiosus var. ghibiiscsdudus (Bab.) O. de Bolos & Vigo
in Butl. Inst. Cat. Hist. Nat. 38 (Seee. Bot. 1): Ti (1974).
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SPECIMENS OBSERVES

Espagne: LA CORURNA: lugares himedos, VII-1909, Hetbeico Hes-
canssa (MA 152222). SANTANDER: Barreda, prairies, 16-VI-1927, E. Lewy
6938 (MA 66114). VIZCAYA: Macizo del Gorbea, aquazales de la Campa
de Anobia, alt. #1050 m. s. m., tierra negra deealeificada, 22-VII-1946,
E. Guintea 5601 (MA 165239). BURGOS: Atanzén, 27-VIIL, Zubia (MA 66124).
ZARAGOZA: Calatayud, orilla del Jallom, 1V-1897, B. Viiisso (MA 66019).
MADRID: Sierra de Guadariamw, El Pawlar, VIIEL®14, 0. Vidiseo (MA
66116); Sierra de Quadarrama, VIIEIS4h, Rewger (MA 661i7); Sierra de
Guadarrama, Cereedilla, VIE19%14, 0. Vidnsso (MA 66118).

Portugal: VIANA DO CASTELO: arredores de Melgagw, S. Gregdrio,
VI-1384, A. Mdller (COI); Valadares, margem do rio Minho, VI-1885, A. B.
Cunltea 94 (COI; LISU, P 21563); Valencga, Insua Grande, VI-1885, A. R. (Gurhba
(LISU, P 21559); margem da ribeira de Ancora, VI-1886, A. R. CGwha
(LISU, P 21558); Insalde, Padhorsdln, VIE1916, Clemeoiete Parpéiza 8 (COI);
Serfa do Soajjo, Senhora da Peneda, VIL-13%0, A. Maiker (COl); Ponte de
Lima, 1894, Merages (COl). BRAGA: Qerdés, I-VIEIYM0, s. coll. (COL); Serra
de Gerés, Ponte Feia, VINEW3Z3, A. Molrr (CO1); Serra do Gerds, Vi-1918,
6. Flyaens 186 (CO1); Serra do Qerés, Abelheirinha, 5-ViE-1948, s&bbiimo
& Romai#iz (LiSU, P 1044); Serra do Gerés, Pedra Bela, 7-V1i-1948,
SJvihno & BoweFie (LISY, P 1047); Serra do Gers, entie Caldas e Pedra
Bela, auma linha de Agua, 10-VIE-19%R, Manieddaiz, Reimwinio & J. B. davFa
4446 (ELVE 9354); Seita do Geiés, Chde de Lames, 8-VIE-A¥M8, R Fer
naiigss & Bosse 2898 (EO1); EGaldas de Gerds, 1X-1882, M. k. Hbeprifues
(e61); Barahes, Baugas do Marnetn, Vi8R, 4. R. Gwhen (LISY, B 21540);
ariederes de Braga, Mente de Erasty, Vilrh%%3, A. Beielia (€61); Britels,
jURE® 38 MeinhY, Ae Hibeitd, 8:-Vii9%2, A FuPRRddes, J. Mutss & 4. nbalos
11888 (EO1): PORTO: arederes de vizela, VI-A&8%, A WIS, (&61);
apederes de BOH®, Vg, B ke 348 (EBL; LiSY, P 31549, B 21563).
AVEIRS: Eih, RiBRir® da ealada, 7-ViiriY%e?, Amddetu BY8% § (E61);
RiBeifd d3 €3lata, 3-Vik-hYRs, V. Toess 11 (E61); Busiawd, VIi994, F shdsnges
(LIS, B 21557); Bussawe, Viirie®s F. EQusbgo (661): Pampilhess,
VIE-13%3, A. Mallker (COI). VISEU: Penalva do Castello, Quinta da Insua,
VIE-1885, M. Ferewiza (COI); S. Domingws, pr. Castro Daire junto a fonte,
na estrada Viseu-Castro Daire, I-VIFI9&6T, J. Paieg, J. Matbes £&MM.CC Albdses
9951 (COI); Castro Daire, S. Domingos, 26-VI-1968, A. Mates 1458 (COI);
Serra da Lapa, corgo do rio Coja, VILI890, M. Fareaica (COI); Caldas
de S. Pedro do Sul, VIE-1884, A. Mallker (COI); Caldas de S. Gemil, VII-1886,
A. Mollker (COI); arredores de Viseu, Vildemoinhos, VIE-1886, M. FEeraira
(CO1); arredores de Viseu, VIE-N®B6, M. Ferewiza (COI); Caramumilo, V-1892,
A. Mallzer (COI); Tondela, VIE-1%536, M. Ferpaiza (COI); pr. rio Criz, antes
de chegar & ponte de Mortdgua, 22-VI-1955, A. Ferwadeles, J. Matbss &
A. Matbss 5311 (COI); Oliveira do Conde, VI-1336, A. Mallter (COI); Carregal
do Sal, Pévoa, VI-1336, A. Mallter (COI). GUARDA: Manteigas, VIII-1881,
J. Dawenuy (LISU, P 21564); Manteigas, peoximo dos Bamhos, V1831, A. R.
Cwatlea (LISU, P 21545); Vale do Zézere, piox. da Fonte de Paulo Martins,
3-VI-1949, Rowriz (LISU, P 1958); Serra da Esttela, X-1879, Foassca
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(LISU, P 21550); Serra da Estrela, X-1879, Fomscaa (COI); Serra da Estrela,
VIE-1920, Fermeadeies (COI; LISU, P 21535); arredores de Gouveia, Vinhé,
VIL1890, M. Fenrewica (COI); Serra da Estrela, Seia, s, d., Figatbbo (LISU,
I 21562); Serra da Estiela, Sabugueiro, VII-1914, M. Fereaiaza (COI); Serra
da Estiella, Prados de Miranda, VIL-1%36, A. Mditer (COI); Serra da Estrela,
pr. Valezim, VINEI®RL, J. Henidgeses (COI); Serra da Estrela, pr. Valezim,
8. Rom&o, VINEI®RY, J. Heniqgeses (COI); Valezim, VIINEUERL, J. Doaesu
(LIS, P 21565); Serra da Estiela, S. Romd, VI-13383, Freauwiisco
Mirapdaa (CO1); ariedores 'de Gouveia, Melo, VIF18%0, M. Feneiia (COT);
Formes de Algedies, VIEI®P2, M. Frevma (COI). COIMBRA: Moita da
Sefra, 28-Vi-198%, A. Funwadtkes, J. Maitss @& 4A. Mdets 521 (COD)); Powtee
da Mueela, Meura Merta, V-1892, M. Furpbra (€O1); Serra da Bea Viagem,
miradewi®, AUMa Mmats, 3-VI=1968, A. Meuse 717 (6O1); Matas de Feja,
16-VI-4987, A. Maless 223 (E61); entre Gatdes e Feja, VIRU3eS, M. reerdira
(€61); Padh de Feja, VIE-13%3, A. Mol (€O1); Zouparida, VI-1833, A. nigller
(€61); Baleia, V:1878, M. Furpbma (CO1); Baleia, 18-VI-1987, A. MMales
223 (661); amederes de Geimbra, Rel, VIi9il, M. Furebpae 1877 (CON);
Quinta des Maias, VI-1883, A. Mg, (661); Vila Framea, V1883, A. wiber
(EB1); Sante ARisnie des Olivais, V-1808, M. Fureima (EO1); pr. Amieira,
B3 estrada Amieira-Paidn, (eriene RGmide juRtd a um amemh, 16-Vi-1861,
J. Baivea 41 (€61); Sette, V4R, A. Mo, (661); Miranda de Esfvs,
VIrh%R3, A ka6 Pileo (€61); Leusd V4883 J. HuWges (EO1);
Bampit Mesa, VHrAaes, s eell. (661); Serta da %whm@ P8R, J. Hish-
Figess (E6Y). GASTRED BRANGO: Eevilhd, He Zésere, VHChaRh A R.
Wi, (LISY, P 31566); Uahais da Sersd, RiBeira da é%%h@ Mﬁti%e
R. Palilihg (LIS, B 31853); Alpedrinba, Bilves Vias3 B couma
éhi%% B 31578); tﬁa&%%%%‘% viclges, A R G4l (bi% B 2157%);
S6reza, 1861 SRR é€8ﬂ araderes de Easielg %E%%% W: i§§i
A B GiiRa (L1839, B 21867); ariaderes de Gastele Braned, V-vH1883.
%. ®. EWlKa éeei ). Seatheira, S Fel VH%%% RS (€6 & Fisl
g g&&%ﬁ%&%& -V &%%B MR (681 S ERe 1899, 7. 8 Tm%r&g
8 s: %‘1'1 &, ST (COD. LEMREA. Vemmalh Wi 1440
Wolles, é&Bi ﬁiBsf ankd, VICAE, 4. Ml éé@ﬂ RiBeifd de Alge
Séifaﬁ% BoRtY: h%ﬁ% 88§ Viﬁ%& 35: VH%% . E“éﬁ,’i‘%‘?ies, B r&f §
AR MM%S 69D SRAMARBRV: A AIGHRIES de rERISEY @ a8oz&ka%e.
B& ﬁ%%% ima éhi%% B 31386): Feuelid d8 48s8i Biay He-1814
B BalMiine (LISY, B 21383 Msm&%ﬁ% i{é%&&%& RUmides, PiRkats, VA:1818;
%Mﬂ%% Nf%'el é E- M%‘}?&és i:.i%%*, B3 8) %8%&%% N%%% H&%Egr m 48

L e B
e R zﬁui%af LSl & 21 i&? i & N
1314, I (ESiB; ghtiaga de Niga Vi-I§dh 4 R Ginha (LIS
%aé&eggége E%Eae%%(ir%%iry,aa%i—g% ??ch%. %%:Jl%u A ﬁ %i %%%% ;@ aste 61 44é
Vide Maig gaioAaaT Sam agla. i y 5?%-%'%- 5 % 279 ;
i 8 R0 e Atuenes BRI, &, Fotandey I
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Leziria da Azambuja, margem do Tejo, VIEISS1, A. R. Cunilaa (LISU,
P 21542); Vila Framea, Cevadeiro, VI-1879, A. R. Cuniaa (LISU, P 21561);
Queluz, pr. de Lishoa, VI-1881, J. Dawesu (LISU, P 21577); arredores de
Lisbhoa, Ribeira da Cruz Quebrada, IX-1879, A. R. Cunifea (LISU, P 21578);
Cascaiis, margem do ribeiro de Capatide, VIIFIER0, Pauetiaa Couilihho 1433
(LISU, P 21552); Montaigill, VI-1833, Contte3go (COI). SETUBAL: Corroios,
V1879, J. Daveayu (COL); Corieios, VI-1379, J. Daveasu 601 (LISU, P 21569);
Sesimbra, Lagea de Albufeifa, VIE-I9%4, E. J. Meniges & Rumasziz (LISU,
P 65421); Aventela, Rie do Jandwm, V-1881, A. R. Owika (LISU, P 21560).
BEJA: Ribeira des Fredes, VISR, A. R. Owire (LISU, P 21547); entre
Garvie & Papeias, VI-VIELSRs, 7. Duseyu (LISU, P 21671); Odemira, 1868,
GOl SemRpivio 48 (6O1). FARO: lieux humides de la Serra da Pieeta,
prés Menehigue, Algane, 14-VEI18E3, Bousga. 1841 (EOL:Willk.; LISU,
P 31543); Menehigue, X197, Pahimaa (LISY, B 21536); Banhes de Men-
chique, V&%, & eell. (LiBY, B 21578); Menehigue, avedores das Galdas,
3:-PCAT, Rz & . 7 Mealss 1548 (LISY, P 64980); amedeies de
Monchigue, Viirhesd, Gumstes (LiSY, P 56308); Menehigue VI-3887%,
A MlgE- (€81 amederes de MeRehigie, DX-A8%% A. GHIREEHes (€61

Var. villosus (Ser.) Lawalrée in Robyns, Fl. Génér. Belg.
4 (2): 142 (1963).

Lattms commiécldutus var. villbssgs Ser. in DC., Prodr. 2: 214 (1823).

Fattas uligioesus var. villbssgs Lamotfe, Prodr. FlL Plat. Centr.
Fr. 1: 208 (1877). —Rouy, Fl Fr. 5: 146 (1899). — Fraammw, Nova Fl.
Pott. 1: 378 (1971).

Lattas villbssgs Thuilll., Fl. Enwv. Par. ed. 2: 387 (1799) nom illegit.,
non Forsk. (1775).

Lattes comiicldwtus rag. lomgppes Samp.,, Mam. Fl. Portwmg.: 244
(1911); Fl. Portug.: 295 (1947).

[aites pedinoctelugus var. villbssgs (Thuill.) Samp., Fl. Portug.: 295
(1947) comb, illegit.

[aites pediwackelosus var. villbssas (Lamotte) O. Bolés & Vigo in
Butll. Inst. Cat. Hist. Nat. 38 (Secc. Bot. 1): 71 (1974).

SPECIMENS OBSERVES

Espagne: ZAMORA: cercanias del Lago de Sanabria, 24-VII-1953,
A. Ruilidgercz (MA 199833). SORIA: Agreda, Sierra de Moncayw, 15-VII1-1935,
C. Vikibsso (MA 66123). ZARAGOZA: Sierra de Vicort, 8-VII-1996, C. Widieso
(MA 66120); Calatayud, Sierfa de Moncayo, 4-VHIEIZIR, B. Vikisso (MA
66121). MADRID: Sierra de GQuadarrama, 16-VI-1987, J. Buida (MA 202806);
Escoriail, 28-VI-1923, R. M. (MAF 39647); Escotial, 7-VILi®52, kesrn (MA
66115); Puerto de la Cabrera, gramites sueles eneharcadivs, alt. 1080 m,
15-VIE-198%8, 8. Sivessere 2578 (COI); Canal, VIEI892, J. Mass ¥ Canwal
(MAF 64302). CACERES: bords de la riviere pres Plasencia, 21-V-1863,
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Baurggaau 2421 (COI-WIllk.); cercanias del rio Guadarramnve, Alia, 25-V-1848,
A. Ceitsilieso (MA 65954). CUENCA: Uclés, campes hiamedos, V-VI-1897,
J. 8. Tasanees (COI). CADIZ: Grazalema, lieux humides, 15-VII, E. Reegeehen
500 (MA 66143).

Portugal: VIANA DO CASTELO: Monteder, Lagea VI-1886 A R
Cumho (LISU, P 21584). BRAGA: Espesende, TX-1883, A. Scqnaize (COL);
Cabeceiras de Basto, VI-1881, M. L. Hawtaees (COT). PORTO: arrederes
do Porte, Lavra, Bougas, V-1909, Arese (COI); Matesinbes, entre Pam:
polide e Boa Nova, s. d., Gomgiéo Samppiio (PO, 4035 G. §.). VILA REAL:
Chaves, Serra do Brumheimp, VIL-IS90, 4. Moiltsr (COI). BRAGANCA:
arredores de Bragamga, Vila Nova, VL1879, M. Farcaima (COI); Braganga,
lameires, bordas dos rios. VII-I®87, Pewtiza Couttimhbo 1434 (LISU, P 21330);
Argusslio, V-1921, P> Minmddae Lageés 342 (COI); Argusello, 21-VI-1923, Tuduorda
de Moraigs (COI); Miranda do Doure, margens do rio Fresne, VI-1915, Ppifiitrhe
& F. Mendes (LISU, P 21582). AVEIRO: flhavo, bordas dos caminhes, 30-VI-
-1901, Gongaido Samppicio (PO, 4034 G. S.); Pateira de Fermemtdlos, 7-VIII-1968,
J. Magpiitliéees & Narbbenio 61 (COI). VISEU: arredores de Viseu, Vildemoinhos,
VI-1%886, M. Fareaica (COI); Visew, & saida para Satde, 23-VII-1973,
A WMatbes 6912 (COI); Sermarcete, s. d, M. Sorezhl (COI); Rio de Mel,
estrada Viseu-Castro Daire, 15-VII-1974, A. Maibss & Pimeatsta 12925 (CQI);
Santa Comba-Déw, VIL-1%%3, A. Maliter (COI). GUARDA: Pocinho, ribeiro pr.
Estagiio, V1915, Paiithaa & F. Menides (LISU, P 21554); Almeida, pr. rio
Coa, VI-18%0, M. Feredira (COI); Vilar Fomminww, Folha da Raza, VI-1884,
A. R. Cuntfa (LISU, P 21585); Tramuwsp, VI-1890, M. Fereaiaxa (COI);
Arrifana, ribeiro da Aldeia, 8-1X-1942, J. G. Gamiiz 45 (COI); arredores
da Guardia, VIIOEUERL, J. Daweau 13 (COI); arredores da Guarda, VII-1885,
M. PFeregiza (COI); estrada Sabugal-Vilar Formase, a 2kim de Sabugal,
16-VIL-1975, Owntodde, A. Dinits & E. Sanioss 13439 (COI1); Manteigas, no
Zézere, VINFIBEL, 9. Dawesu (LISU, P 21588); Serra da Estiedla, Vale
do Zézere, nas maigens do rio, VIDEI934, J. Abeew, 64 (ELVE, 2259);
Serra da Estiella, em volta de Poge do Infermo, 24-VIE1952, MdlelsiosRaliz,
Gomgpdlexs & Raioo 1379 (ELVE 2282); Serra da Estrela, Pogo do Inferno,
16-VIr-1952, MaltioBBizliz, Gomgallews & Ruiioo 1253 (ELVE 2261); Serra da
Estrella, Cocharill, 12-VIIF-1940, R. Pelthishae (LISU, P 21581); Linhares da
Beira, VIE1%%0, M. Ferebira (CO1); Qeuveia, VIEI$%0, M. FeFebma (COD).
COIMBRA: Buaiwes, VIEI8%0, A. Gollze (CO1); Figueira da Foz, Tavarede,
VIE1394, M. Forebma (CO1); 8. Faguwidd, aviozdis, s d, A. RBs%ia,
D. Bareiro, A. Swrra & J. AdwiDio (PO 18865); Cheupah, VII-u8%2, F. micida
(CO1). CASTELO BRANCO: Teixoso, VIE-1%31, A. R. Cuwillia (LISU, P 21589);
Vila Velha de Rod&%o, nas rnargens do Tejo, terieno aremesw, 29-1X-1055,
B. Rainhha 3009 (LISE). LEIRIA: Pinhal do Urso, VI-1895, F. Lawedico (COM);
Lourical, Gardunha, VI-1890, Varz Senrac (COI); Caldas da Rainha, s. d.,
M. Athgyesargue (PO, 4044 G. S.); Pemiche, Berlengas e Faniih@es, V1-1924,
G. Sarithho 1353 (ELVE 2263); Peniche, V-1924, Paltithda & J. J. Baawos
(LISU, P 546). SANTAREM: Valadw, Aguas Belas, 1%-1339, A. R. (Guwa
(LISU, P 21583); Lagoa de Obidos, 18-VI-1330, M. Allbayerergue (PO 4033
G 8.). PORTALEGRE: Serra de 8. Mamedr, pr. Reguemgn, junte a fente
do Acude, has margens de um regald, 30-1v-195%, Manied#wi- & al. 4164



58 Ablibo F éernandies

(ELVE 8737). LISBOA: entra Sintra e Colares, 16-VI-1961, Malafaolisdiz
& J. A. Guemrea 5139 ((ELVE 10717); arredores de Lisboa, Loures, VII-1880,
A. R. Cunitea (LISU, P 21590); Sintra, IV-1881, H. de Memiic (COT); margem
do ribeiro de Capatica, VIIENZR1, Pewiiac Couttihbo (COI). SETUBAL:
Lagoa de Melides, beira da lagoa, 29-V-1968, A. Rusetiac & A. Serrea (PO 13966).
S L., s d., s ¢oll. (LISU, P 21591); Pinhal do..., VII-1890, A. Molr (CQI).

Quelques auteurs [Vicwoso (loc. cit.), Sameaio (loc. ceit.),
A. & O. pE Bowds (loc. cit.), LaiNz (loc. cit.), LawalREe (loc. eit.),
HeaTH (loe. cit.), MagaLioN (loc. cit.), BoLos & Vico (loc. cit.),
ete.] considérent le Lettgs peduncoldutus Cav. et le L. ulifgivosus
Selhikuhr comme une seule espéce, le nom de la premiére ayant
la priorité, tamdis que d'auties, particuliérement CHRTKOVA-
ZerTOVA (loe. eit.), P. W. BaLL & CHRTKOVA-ZmxmovA (loc. cit.)
et Franco (lee. eit.), admettent qu’il s’agit de deux espéces
distinetes.

Dans le but de justifier son point de vue, CHRTKOVA-ZERTOVA
[in Folia Geohot. Phytotax. (Praha) 1 (1): 78-87, 1966] discute
le probléme en détail, en présentant des figures (3-5) et un tableau
mettant en comntraste les différences entre le L. wulijginosus
Schkuhr et le L. pediinccldusus Cav. A notre avis, aucune des
différences indiquées ne se mantient lorsqu’on examine une
abondante eollection de plantes de 1a Péninsule Ibérigue, puisqu’'on
eonstate gu’il y a teutes les formes de transition entre L. gRafiun-
eulditas et L. uliljghenays.

CHRTKOVA-ZFRTOVA (loc. cit.) a identifié comme L. peeliun-
culattss Cav. des plantes récoltées par BoUuRGEAU (n.® 1841 de
coi et LisSU) au Portugall, 4 la Serra da Picota, prés Momchique,
en Algarve. Cependant, il y a d’auties réeoltes faites aussi a
Monchique qui correspondent exactement aux plantes herborisées
par BouRGEAU (voir netre liste des spéeimens du var. pedumada-
tusy). Malgré cela, gquelques unes des ces plantes [LiSu, ¢ 21576,
21536, 56308, 64880, A. Guimmrgss (coi) et A. Moelryr (66MH]
ont été identifiées par le meéme auteur eomme L. wulljehsus
Sehkuhr, ee qui confirme 'avis gue neus partugeons, gu'il A'existe
gi'une seule espece, e'est-a-dire, le L. peduneblaiens Gav., A6M
gui, eorme neus l'avens remarqus, a 13 priorFité

Nous n’avons pas observé le type du L. granagdesisis Zertova.
P. W. BaLL & CHRTKOVA-ZERTOVA (in Fl. Eur. 2: 175, 1968)
admettent qu'il peut s'agir d'une sous-espece du L. pdpapanbIius
Cav. Nous croyons plutét que, dans une espeee si variable en
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Lotus pedunculatus

e var. pedumculatus

* var. villesus

Fig. 4. — Carte montrant la distribution du L. pegdedurnlddius
(vars. pailwnclelotus et villissg)s) dans la Pémimsulle Ibérique
d’aprés les spécimens examinés.

ce qui concerne la pubescence, la forme des folioles et le nombre
des fleurs par inflorescence et A trés large aire géographique,
il y aura toutes les formes de tramsition entre le type du L. mpaiun-
culattiss et le L. granafiépaisis, qui pourra représenter seulement
une forme sans valeur taxomnomhique du L. pedunceddits.s & folioles
arfondies ou largement obovées et subitement acuminées.

La distribution dans la Péninsule Ibérique du L. pgdducalieius
est montrée sur la fig. 4.
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6. Lotus boissieri A. Fermamdles, nom. nov. — Tab. I,

Lottas comiicldmbtus var. glaeddilis Boiss.,, Voy. Bot. Midi Bsp.:
175 (1840).

Lattas glaeessss var. glaiadits (Boiss.) Boiss. & Reuter, Pugillus:
37 (1852). — Willk. in Willk. & Lange, Prodr. FIL Hisp. 3: 343 (1877)).—
Colmeite, Enum. Pl. Penins. Hisp.-Lusit.: 191 (1886). — Hennig., Esb.
Fi. Bae. Mondego: 204 (1913).

Laitns comiéoldmtus var. algiougs ssnsu Hemniig., Rel. Exped. Sei. Serra
Estrellla, Bot.: 101 (1883). — Mariz in Boi. Sce. Brot. 2: 83 (188Y).—
Samp., Man. Fl. Portug.: 244 (1911); Fl. Portug.: 295 (1947). — Cou-
tinho, Fi. Port.: 349 (1913); ed. 2: 418 (1939). Non Ser. (1825).

FLaitms glactédilis (Boiss.) Pam in Mem. Mus. Cienc. Nat. Barceloma
(Bot.) 1 (1): 37 (1922). — A. Fernamdes & Queirés in Boil. Soc. Brot.,
Sér. 2, 54: 133-152 (1980). Nom. illegit.

Loitas glareeesss subsp. glatédis (Boiss.) Malagamigs, Sinops. Fl
Ibér., fase. 39: 621 (1976).

Plante herbacée, pérennante, naine, couchée sur le sol, cou-
verte de poils apprimés, soyeux-argentés. Tiges courtes, simples
ou presque 4 la base et trés rameuses vers l'extrémité. Feuilles
trés rapprochées au sommet des tiges et des bramehes, 3-foliolées,
& folioles 1,5-7 X 0,5-3,5 mrm, ovées ou obovées jusqu'a suborbi-
culaires ou lancéolées, reeouvertes * densement par des poils
longs, apprimés et argentés;, a pétiolule long de €a. 0,5 mm; stipules
ressemblant les folioles; pétiole jusqu'a 2,5 mm de long, legdrement
canalieulé a la faee supérieure, poeilu. Fleurs lengues de 9-11 mm,
solitaires, guelguefeis en paires, jaunes-rougeatiess Pédenetle
jusauw'a 12 mm de leng, a peils apprimés; pédieelles ea. 0,5 mm de
leng. Caliee bilabié, 4 tube obesnique, €3. 3 mm de leng, & pails
apprimes; dents supérieures 4 Base triam@wiain®, aigues, ea. 8 MM
de leng, eourbées et eonniventes vers rauFémite, les iaterales
aussl eourbeées, mais divergentes et Finférieure généralement #A
peu plus eeurte gue les auties. Etendard reugedte, 4 limbe
suberbiculaire, émargine au Semmet, subitement Eontracte &n
efiglet largement eanaliewle, ne verdissant pas par gessication;
ailes ahhguemeﬁt SUBLIORGWERS a1 SOMMEL; 6aFRNe EOHREE 4 &ﬁ?l@
presaue dreit, ecurtement restiee, le somMmet depassant les alles.
Légume jusqwa 20 mm de 1eng, linéaire, & valves spiral@es apres
13 déhiseanee. Graines €3 1,5 MM de 1oAY, + &lipsotaales, Brynes;
& hile 1aterale. 2n = 13.
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Fl. Jul.-Aoit; fr. Aoiit-Sept.
Habitat: «in altissimis Siemer Newadde», alt. 2970-3300 m,

VIII-1837, Boisstéer s. n. (G, holatypus).

AUTRES SPECIMENS QBSERVES

Espagne: CACERES: Sierra de Gata, VI-1904, Gamilgger (COX),
GRANADA: Sierra Nevada, 1301, Tharkber (MA 65991); Sierra Nevada,
in glareosis regionis nivalis copiose, en el Comail de Vebtéa, alt. 2900 m,
26-VIr-1344, willkkomm 205 (COI-Willk.; G) Sierra Nevada, borrequil de
San Qeronimo, alt. 2840-2970m, 3-VIIE-1344, Wilkkomm (COI-Willk.);
Sierra Nevada, in lapidesis summorum jugorum e. g. ad Piacho de Veleta,
VIOEDR48, Fupkke (COI-Willk.; Q); Montes de Granada y Céadiz, in gla-
reosis humidis fluvii Darro et prope Grazallema, VIEI$4A9, Ramiter (MA
65890); Sierfa Nevada, 1849, Boimsiger & Ruwiter (Q); Sierra Nevada, reg.
Rivalis prope de la Cueva de..., VIEIR49, Rumiger (G; LISU G 31568);
Sierfa Nevada, region alpine supérieure au Cerfal de Veleta, 21-V1i-1852,
Pedrso doii Gambpo 30 (6); Sierra Nevada, In glareosis M.\ Piache de Veleta,
sole sehistese, alt. 2800-3000 m, VIMEUE®L, Puiea & Bigpo 513 (MA 65088);
Sierra Nevada, lee. arenos. vallium superier. flum. Sefil &t Menaehil sel.
sehist., 2300-2500 m, 16-Vit-1-Virh& D, Huleer, Potta & Bigpo T47 (6); Sierfa
Nevada, & 4, & eel. (MA 65892); Sierra Nevada, iR 1at. meridienali,
IR, P, (MA 65989); Sierra Nevada, Laguna de 1as Yeguas, 20-Vii-
1835, Eovfss kalpsrse (MAF 85560); Sierra Nevada, Panen €6l6rade, A
$ax08is glaredsisque ad 3686 m, 186 elass., B-ViTr-i930, Cewlless & WMiGess
(MA 85887); Sierfa Nevada, prades ifmediaies de 13 Lapuna de 1as Yeguas
alb: 3878 M, 4-VATCAOA%, Mungs. Weilifha Y AWRHo SFiRo (MAF 3971%);
Sierra Nevada, prades inmediates de 12 kaguna dg 138 Yeguas, alt. 3878 m,
VAT, MiDes. MeliiRa ¥ AT 3 RERo 385 (MA 65855); Sisrra Nevada,
ﬁBﬁ% 88 12 Mora, 1A pratis Rumidy, Seis silices, alt 2468 B, 251978
F. WA £ (EON.

Portugal: BRAGANCA: Cabego de S. Bartolomen, VI-1884, A. Muiller
e n. (COI). GUARDA: Serra da Estiela, Penha do Gato, alt. 1760 m,
VIIEURRM, Dasean (LISU); Serra da Estrela, Covio do Boi, VII-1884,
Fanssega (LISU).

La distribution du L. boiissieri A. Fernamdes dans la Pénin-
sule Ibérique est montrée sur la fig. 2.

Comme nous I'avons remarque, BOISSIER (loc. cit.) a aree
le L. cormimldatins var. glaciallts pour y ranger des* plantes des
régions élevées de la Sierra Nevada. Plis taid, BoiSSiER & REUTER
transférent la variété dans Pespéee qu'ils venaient de décrire,
en devenant alnsi L. glareassiss var. glaciliss (Boiss.) Boiss &
Reuter. En 1922, PAU (loe. cit) éléve le L. cormivilpisas Var.
glaciallts Boiss. & la catégorie d’espéee qu'il désigne par le nem
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de L. glaciallss (Boiss.) Pau, en méme temps qu'il range le L. gla-
reosuss Boiss. & Reuter, publié en 1852, comme variété dans
cette espéce.

Etant donné que, d'aprés PAU (loc. cit.), L. glaciaiis (Beiss:)
Pau et L. glarsasses Boiss. & Reuter appartiennent & la méme
espéce, le nom L. glaciallis (Boiss.) Pau est illégitime, puisgu'il
y a dans la catégorie d'espéce le nom antérieur de L. gitareus
Boiss. & Reuter. De cette facon, si on considére le var. gjhwinlis
comme une espéce indépendante du L. glarassins, ce qui eorrespond
a notre avis, il faut créer un nom nouveau. Nous avons done
choisi celui de L. boisstinii en hommage au botaniste qui a reeonnu
ce taxon comme une entité distincte et auquel la botanique
péninsulaire doit autant.

7. Lotus glareosus Boiss. & Reuter, Pugillus: 36 (1852).—
Léz.-Ibiza, Comp. Fl. Esp.: 250 (1907). —P. W. Ball & Chrtkova-
-Zertové in Fl. Eur. 2: 174 (1968). — Guinea & Ceballos, Elenco
Fl. Vase. Esp.: 111 (1974).

Lattes comicldmbus var. aweemisis Brot., Fl. Lusit. 2: 121 (1804),
non L. amcesisis Pers. in Usteri, Ann. Bot. 14: 39 (1795).
Lattas comiicddmbus sensu Samp., Man. Fl. Portug. 244 (1911) excl.

var. pedlwncheiasus, var. algimgs et raga lomgppss, non L. (1753).
Lattes comitrldwbtus sensu Samp., Fl Pontug.: 295 (1947) excl.
var. alpgilmes et raga lomgppgs, non L. (1753).

Plante pérennante, herbacée, couchée sur le sol ou ascendante,
verte, jusqu'a 40 cm de long. Racine pivotante produisant plusieurs
tiges, celles-ci allongées, durcies 4 la base, pleines ou quelquefois
& fistule étroite a la base, rameuses, striées, glabres, glabrescentes,
éparsement ciliées ou a poils denses et + dressés. Feuilles 3-folio-
lées, & folioles 4-15 X 2-7 mm, le plus souvent obovées, parfois
laneéolées ou ovées, apiculées au sommet, glabres, glabrescentes,
éparsément ciliées ou a poills denses # dressés et a petiolule ca.
0,5 mm de long; stipules ressemblant les folioles; pétiole jusgqu’'a
5mm de long, beaucoup plus court que les stipules. Pédoncule
5-13 em de long, glabre ou a poils épars et apprimés, pourvu au
sommet d’une feuille sans stipules, parfois & une seule foliole
6 X 2mm, lancéolée. Ombelles (1)2-6-flores. Fleurs 10-13 mm de
long, d’'un jaune-rougedtre; pédicelles jusqu'a 2mm de long,
souvent réfléchis; calice bilabié, a tube long de 3-4 mm, glabre
ou & poils épars et apprimés ou = velu et a dents jusqu'a 6 mm
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de long, a base triangulaire, s'atténuant progressivement vers le
haut, les supérieures courbées, séparées a la base par un sinus
obtus et conniventes vers l'extrémit®, les latérales aussi courbées,
mais divergentes. Etendard arvomdi, ca. 65mm de diamétre,
émarginé au sommet, subitement contracté en onglet largement
canaliculé, devenant rougeétre par dessication; ailes obliguemernt
subtronquées au sommet, 6 X 3 mm et 4 onglet ca. 2 mm de long;
caréne colirbée en angle presque droit, courtement rosti¢e, dépas-
sant légérement les ailes. Légume linéaire, droit. 2n = 10.

Fl. et fr.: Mars-Aott,

Habitat dans les terrains pierreux ou sablonneux, prairies,
champs, bois, ete., particuliérement sur les sols gramitigues, mais
aussi sur les schistes et moins souvent stir les calcaires.

Plantes glabres, pubescentes ou éparsément ciliées sur les tiges, bords des
folioles et sur les calices ... ... ... ... ... ... ... ... var glareosus
Plantes + densément velues, & poils + dressés ... ... ... ... var. villosus

Var. glareosus — Pl. II.

Laitas comidoldmbus var. gracéliis Willk., in Willk. & Lange, Prodr.
Fl. Hisp. 3: 343 (1877)) pro parte quoad spemim. glabra vel glabrescentia
in Gallee. et in Cast. Nova leet. et exel. syn.— Maviz in Bol. Soe.
Brot. 2: 83 (1884) pro paite quoad speeim. glabra vel glabreseentia
et exel. syh. — Henniig., Esh. Fi. Bae. Mendege: 204 (1918).

Lettes comidcidibus var. velppaigis sensu Hentiig., Rei. Exped. Sei.
Serra Estnedlla, Bot.: 101 (1883), non Willk. (1877).

Lait@s comiécldwbus var. geminus sensu Mariz in Boi. Soe. Brot.
2: 83 (1884).— Hemnig., Esb. Fl. Bac. Mondego: 204 (1913). Non
Willk. (1877).

Lottas comiduldwmtus var. ciliRites sensu Matiz, loe. cit. exel. syh. —
Hentiig., 1oe. cit. Non Koch (1835).

Lattas comitcldwbus var. ameeisids forma typdons Coutinho, Fl. Port.:
349 (1913); ed. 2: 418 (1939).

Laitas comitoldwtus var. avweaisis forma eciliaitas sensu Coutinho,
loc. cit. 1913 et 1939, non Koch (1835).

Lottas glacsdditis (Bolss.) Pau var. gluressus (Boiss. & Reut)) Pau
in Mem. Mus. Cien. Nat. Bateelona, Bot. 1 (1): 37 (1922), eomb. illegit.

Lattes comiicldabus var. comitcldwtus sensu Framw, Nova Fi. Port.:
378 (1971), non L. (1753).

SPECIMENS OBSERVES

Espagne: LA CORURNA: cercanias del Femal, VI-1894, Candlida SEzanne
(COI-Willk.); Puente Maceira, 22-IV-1951, Bdltvt & Ceamseeaa (MA 178809).
PONTEVEDRA: Villaboa, San Adriém, 1-VI-I9T0, Castteviejejo (MA 197651).
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LEON: Villaruso de Mena, s. d., Salbeddo 852 (MA 66170). ALAVA: Ali, orillas
ce los campos, s. d.,. Grediilda (MA 65915). MADRID: Valdemoro, 6-VII-1857,
ksrrn (MA 66016). GUADALAJARA: Trillo, VIL-I®21, Comite (MA 65971).
CIUDAD REAL: El Osero, 3-VII-1934, Gz. Altbo (MA 66021). JAEN: Sierra
de Segura, bartam® de Rocavetes, above rio Segura, edge of streamn, alt.
1030 m, 21-VIE-1955, Hepwoedd (MA 175427); Slerra de Segura, El Campillo,
Pinetum elusianae, meadows, alt. 1410 m, 21-VI-1955, Hepmoodd 2676 (MA
175426). MALAGA: Sierfa Almijara, Canada del Agua, 23-VIE-1935, Mdédissto
Lasge (MAF 39718); Cémpeta, Canada dei Aguwa, 23-VI-1935, Muwitstio Lasa
(Ma 65088). GRANADA: in glaieosis hummidis fluvii Dario pr. Granatam,
VIED849, Raiiger (Q); iR arenosis regionis eallidas, prope wmenasterium
Jegus dei Valle ad fluvium Darie hawd... ab urbe Granada, alt. 800 m,
80-VI-1845, Willkpomm (6O1-Willk.); ad aquacduetuh Alhambiae pi. 66A=
Venturh Jesus dei Valle, rane®, 20-Vi1843, Willkpomm 808 (EOI-Willk.); Sierra
Nevada, Ganah, in paseuis humidis reg. mentamas, 37-VIE-h90, €. wWikiese
(MA 65994); Lanjaiem, Sierra Nevada, iR paseuis MeRtmS, #5-V1i-1930,
0. Vidmseo (MA 65885). ALMERFA: Rago, 18:-v-1929 &Ry (MA 65996).
8 LOCL.: s. d., s. coll. (MA 659937).

Portugal: VIANA DO CASTELO: Melgago, pr. das muralhas, VI-1885,
A. R. Cunifea (LISE); pinhal da Raposeira, V1835, A. R. Cwillea (LISE);
Montedor, Pinhal da Gandra, V1836, A. R. Cuwifea (LISE). BRAGA: Serra
do Gerés, XI-1332, Capsilto & Twrees (LISU, P 21478); Serra do Gerss,
Caldas, V-1885, M. Furewira (COL); Serra do Getds, Torgo, V-84, A. mWsler
(CO1); Serra do Gerés, Caldas, V-1907, J. 8. Tawsgses (COIL); Cabeeeiras de
Basto, 1878, M.* Hewidgeses (COI); Tibdes, V-1883, A. Seywbaa (COL); montes
de Guimaries, VI-1902, A. Lusider (CO1); aviedioies de Guimandrs, Lerdele,
IV-1900, A. Madifaddo (COI). PORTO: Santo Tirso, Eseola Agtiicola, Bouga,
V-1932, D. F. Viltikema (LISE); arredores do Porto, Emmesimde, V-1882, H. T.
Basstéos (LISU, P 56343). VILA REAL: arredores de Montalegne, VI-1910,
Palltfuihko, Navekl & F. Menddes (LISU, P 21476). BRAGANCA: Vila Verde,
Cabanelas, 12-V-1970, A. Fanreadeies, R. Fuaraadeles «£57. M dtat©s1100803COAIY;I);
Serra da Nogueira, VI-1915, Pallhihke & F. Mentdes (LISU, P 21525). AVEIRO:
Castelo de Paiva, IV-1899, Jaito Salbtmac (COI); arredores de Agueda, ponte
do Alfusqueiro, VI-1834, J. Henidgeses (COI); Bussaow, V-1883, F. Lbeuwsiro
(COI). VISEU: Adorigo, V-1881, Bwédo de Sumititz 248 (COL; LiISU):
S. Pedro do Sul, a 1km das Termas, 8-VI-1973, A. Furanteles, R. Féevpanties
& A. Mates 12438 (COY); estrada Veuzela-Carampe, antes de ramal pava
Vilarinhe, 10-VI-1973, A. Farnaades, B. Ferpgudes, J. Yabes € A. Mudes
12626 (COI); Serra do Caramule, Vila de Rei de Bssteires, VINLIo4l, 6. da
Cunita (LISU, P 1419); arredores de Tondelg, Lobae, V-1892, A. Mslter (COT).
GUARDA: Seia, 1848, Walititsch (LISU, P 21479). COIMBRA: Travanea
de Lagos, 16-V-1885, Cambo ¢ Casivo € Rarigetes Noguiwire (€OI); Serra
da Lous&, fonte do Sétée, VI-1883, J. A. Guimeades (€COI); Géis, pente do
S6tdo, VI-1883, J. Hannigeses (COI); entre & Catraia do Famope e Pampilhosa
da Serra, a 14km de Pampilhosa da Serra, terreme xistosy, nas bermas
¢a estrada, 8-VI-1962, A. Farnadelecs, B. Fanagddes & J. Mabes 8564 (CON);
Cantamiedie, IV-1880, A. Mollter (COI); Mata de Foja, 19-VI-1936, F. de
Sousse (COI); Quiaios, pinhais do litoral, 15-V-1983, Femrnadeles Costhe 349
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(COI); Quiaios, pr. Figueira da Foz, 2-VI-1923, Cainissso & Menidogra (COIL).
CASTELO BRANCO: Oleiros, 25-V-1954, B. Ruitbhe 2614 (LISE); S. Fiel,
V-1907, J. 8. Tawaees (COI); 8. Fiel, 1901, Zinmwewanann (COI). LEIR1A:
pinhal de Leiria, V-1884, O. Pineeigler (CO1). SANTAREM: Cadavall, Serra
de Montejunto, pr. Pedreira na vertente da Abrigada, UtW1D4Tr, B. J. Mendles
(LISU, P 64359). LISBOA: Montangiil, V-1883, J. S. Oetiesdd@o (COL); Caneeas,
V-1884, J. Dawsedu 1066 (COIL; LISU, P 21477); in eollinis editionibus prepe
Mentemer et Ceressus, IV-1345, Welmiiseber (LISU); Sintia, pi. 8. Pedie,
29-V-1938, Rutmaloler 13388 (LISE); Bintra, 12-V-1944, B. Raiinae 248 (LISE).
BETUBAL: Alecacer, Chareeas, IH-IN-18%), J. Dawadu (LISY, P 21434).
FARO: Sameuqueird, pr. Vila de Bispe, V-1906, Pellithac & . 1Msndss
(LI8Y, P 21447).

Var. villosus Boiss. & Reuter, Pugiilus: 36 (1852). — Henriq.,
Rei. Exped. Sei. Serra Estredlla, Bot.: 101 (1883).

Lettms comidoldwsus var. graciliEs Willk.,, op. cit. 345 pro parte
quoad specim. villos. in Gallec. et in Cast. Nova lect. et excl. syn.

Lattes comitcddwbus var. villbseas Willk., op. cit. 344 quoad specim.
prov. Granat. et Extremad. et excl. sym. — Henmniigg,, Rel. Exp. Sei. Serra
Estredlla, Bot.: 101 (1883); Esb. Fil. Bac. Mondego: 204 (1913). — Mariz
in Boi. Soe. Brot. 2: 83 (1884) exel. syn.

Faitas comituldmbus var. awengisis forma hinssittus sensu Coutinho,
Fl. Port.: 349 (1913); ed. 2: 418 (1939), non var. hissfitus Koch (1835).

Latts comitoldwsus var. pibssss Willk. forma willbssas (Willk.)
Merino, Fl. Galicia 1: 349 (1995).

Lattes campetdousus Lacaita in Cavamilesia 1: 10 (1928).

Loties comitoldwsus var. hinssiias sensu Franmowm, Nov. Fi. Pert.
1: 378 (1971), non Koch (1835).

SPECIMENS OBSERVES

Espagne: LUGO: Monteseiro-Fonsagrad, VIE1957, &E. Canreitaa (MA
170284). OVIEDO: in valle supra Pajares, 14-VIE18%92, A. E. Lowsxr (MA
85952). PONTEVEDRA:: Costa de Oya, s. d., Mwitno (MA 85975); Caldas de
Reyes, en los prades, I-VIIFLEM, V. L. Seaire (COI-Willk.). ORENSE:
Carratera de Pinor, 22-V-1905, Hekb. Bessedssa (MA 152221); Castello de
Mino, Sierra de S.%* Marta, 18-ViI-1935, A. Rulligyesez (MA 65850). GALICIA:
Larmas, 18-V-1933, J. Ouaiteeaspsas 3802 (MAF 39635); Pena Corheira, gfa-
nites, 13-V-1933, J. Ousireeaspsas (MAF 38686); cerea de Xesta, 14-V-1033,
J. Ouriteeaspsas 3804 (MAF 39637); & d., Mwito (MA 66087). LEGN: Buerto
de Ponton, V1909, Gaingeer (COIL). BURGOS: Pamcvitd, 2-VI-1809, &on-
dogrsr (MA 66080). NAVARRA: Bierra Uibasd, VIE1930, s. eoll. (MA 65918),
SORIA: Espejje de Terd, A rupesthilbis, 24-V-1934, Orllvss & Vikdnsso (MA
66075); Buimanc®, 30-V-1034, £. Oowlivss (MA 66076). SALAMANCA: ad
Penagandid, sole siliees, 15-V:-1956, ainiz & IF. SWares (GG ANMILA: NbwaL-
redonda, T-VItr-i%%2, ke (MA 66077); Pinar de Hoyeeawwo, 19-Vi-1845,
A. Canllesso (MA 66078); Avila, VI-h900, Burras (MA 66679). MADRID:
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Poveda, VIIE-N925, Cétkedaa (MAF 39652); Alhama y Totatna (tambien cerros
secos del Escorial), .18-VI-1904, Ruyes (MA 65956); Escotial, 15-VI-1851,
Langge (MA 68074); Escorial, collibus siceis, 13-VI-1851, Langge (COI-Willlk.);
Escoriai, in dumetis, 18-V-1897, Pau (MA 68059); El Escotial, 20-V-1924,
Fonit Querr 320 (MA 66060); Buitrago, in rupestiibws, 1-VIE-1918, C. Wi-
giosr (MA 66061); Dehesa de Seomesierra, in paseuis saxesis, 18-V1-1918,
0. Vigdpsso (MA 66065); Braejos, Pto. de Aicones, if glaoesis, 31-V-1918,
0. Vignsso (MA 66062); Braeojes, in pratis, V1918, 0. Vidmsgo (MA 66073);
Sierfa de Guadarram®, Oanencia, iN SrAMINOES rupestiiibisie, 7-VI-1916,
0. Vinsso (MA 66063); Argamdm, iA eellibus sieeis, V-1915, 0. Viunsse (MA
66066); Sierra de Guadarramd, Oereedilla, iA Fupestiiibus, V-1914, 0. Wiikse
(MA 66067); Sierra de Guadariama, Gereedilla, i gramiinRsis Fupestribusque
Bumidis, V1929, M. Metnie. (MA 175429); Nueve Baztam, 16-V-1854,
ks, (MA 66068); B Pawhan, 13-Vi, owamdas (MA 66069); Guadairama,
18-V, & eell: (MA 66678); Ehezas, 15-VI, kup. (MA 66071); San Maktin de
Valdeiglesias, 3:V, Guapdas (MA 66672); Menie de Paedes, Paredss de
Buitiage, areye de 1a Ruerta, B-vi-1984, ¥ Metinro (MA é@ﬁﬁ@i) Mirafleres,
35:¥ii%4, b £ & & R (MA 362862). éﬂABAEA&A&A éﬂé_ﬁéié,ja%a 3:¥,
Jep, (MA BR081). CACERES: Pelouses 4 Gerie prés Blasencid, 5-V1-1863,
BOIPE¥h (EOL-WillK): Penas Alias soBre Banes de Montemaydr, 1r-\r-494s,
A Gawlins, (MA B6168): Banas de Moniemayer, prades del Buske de Bejar,
13:-V:1984. A4 o, (MA B6R8S). JAEN: §ism Ma ina PeRa Gr4gera;
alt. 1908 M, 30-V119%%, F. GHAFRGaTSas éMﬁ té SH&% Shipigcha
g Rota: Batdas del QMIHB 25 1% 1% B Wﬂi MALAGA:
1§Hg ds 12 N&%Y;% 8% Ronda, H:42:-¥HA919 & 8&%% éMﬁ 888883 éﬁ?&ﬁ&%
a %g% laregsts ad Hiy: Manachin, ave ]1%‘11% %e_e“d% (8 NS¥&8§
re mi 1a a(cjl Huv JI\\&on ctl]nll ¥ﬁ Jl% % %ee er (8% ?mt% §{8 8
}?él %”@ ll clae granalensis alt 1280-1600 @, pavity 1843, Wil s

Portugal VIANA DO CASTELO: arredores de Melgagom, VI-1894,
A. Maliter (COI); Melgagw, Oliveira, VI-1885, A. R. Cunita (LISU, P 21503);
Valenga, Pinhal da Raposeira, A. R. Cunleg, VI-1885 (LISU, P 21486);
entie Valenga e GAndara, na berma da estrada para S. Bento da Porta
Aberta, sftios um tanto amelvades, 17-IvV-1946, M. Silea 686 (COI; LISE);
Caminha, Camanidly, VI-1835, A. R. Cuilka 91 (COI; LISU, P 21572);
Caminha, pinhal do Camanidlv, VI-1385, A. R. Cualfa (LISE); Camiiha,
ariedores da Estagiin, VE-18%5, A. R. Cuila 92 (COI); Montedor, Pinhal
da Qandra, VI-18%8, A. R. Owine 18 (COIL; LISU, P 21485 at 21524);
pE. Apdlia, pinhais, 80-VIEIW9, Rowasiz (LISU, P 2042); Praia de Mon-
tedor, nas fendas das roehas, 24-VI:1968, A. Fumaskbes, R. Fonwbfibes &
J. Maigss 10614 (CO1); sefra de S.ta Luzia, Myre & Foniges 276 (LISE);
pinhal de Mente de Santa Luzia, V4888, A. R. Owime (LISE; L1ISU,
P 21528); Ponte da Barea, Santa Eulalia de Ruivas, s d., A. RydRa PBRioYs
(66t1); Serra de Seaje, Peortela de Bentinho, VIELEM, A. Mepsr (661).
BRAGA: Berra de Gerés, a 22k das Tertas, alt. 1450, per entie a
reeha gramitich, 3-Vi-1987, J. Peivea, J. Maiss & M. 0. Alvses 10004 (€61);
Termas de Gerds, eampes & regaios, V-1807, J. 8§ Tawkses (601); Gérds
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Pedra B:la, VI-1391, A. Mollter (COI); Serra do Gerés, entre Barrageirinho
e curral da Mesa, num ribeiro (Agua da Cigarra), 6-VIII-1948, A. RBoeéivs,
J. Allee &€&J.J.CGsstw (BPQ,13BE0); S&aradadoGersés extrie ePPegolgg ae eL.éamtee,
1-VIE1948, Sdvithho & Rewaiziz (LISU, P 1048); Serra do Gerés, pr. Reserva
da Abelheirinha, 5-VII-1948, R. Furaaskrbes & Seussa 2465 (CO1); Serra do
Gerés, berma da estrada, pr. Reserva da Abelheirinha, 5-VIL-1948, R. Fer-
natlees &F Seussa 2457 (CO1); Seviaa de Gerés, Caldas, V-1885, M. reereira
{601); Pévea de Lanhewd, 1V-1883, A. 8. Oowséivo (CO1); Cunha, 1V-1899,
A. 8. Torrpes (CO1). PORTO: ariedores de Vila de Cende, 1v-1888, J. craveiro
(661); Serra de Pilar, V-1887, A. V. AraWine (E61); entre Gristia & 8 ¥ig
beea, 2-V-1948, P. Bhwe 7077 (LISE); Gala, 29-VI-1917, Mdito de Ceddve
(MA 65963); Vila Neva de Gala, Mu{%@. & 4, & eoll: (€61). ViLA REAL:
arederes de Mentalegie, V910, Palbiihe, Newh =%F. Mewsss (LiSH
P 31481, 31511 &i 31530); Montalegie, Goruigira, 16-Vi:-1943, Gomess P
9691 éi;iéﬁ) Eariazady, HChSH0, A. A Pade, (661). BRABANGA: 2ffe:
dares de Vi%i%%% vale 8% Fades, Vi18s8, J. M?{Hz (eBL; EISY, B 41549);
Vimies), B Agsky, 15 V1939, ﬁ s & B Bia 785 (@1SE);
VIR, Algmely, & 4 B Mianda. komsss 78 (661): V’l%%%% ¢ Afgazels;
AU %E_E«%'l\’z%‘?i% rﬁﬁ%ﬁ%'ﬁé%.%% 13:V1198% 4. TRSs E& RRUME d L&MA
3 : 8{‘1 unhe, Allo 4o Fache VRIS 4 Mk 'ifér £88i3 M888f8§
e ?ﬁfe'raq £aultha Héé (RIzY B 21483 ¢ 4‘@4‘9
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9-VI-1973, A. Femaadelcs, R. Ferneadeles, J. Mates & A. Mabes 12450 (COL);
Caramullv, V-1852, A. Mallésr (COI); Caramulinhe, 10-VI-1973, A. Feuaudrs
R. Funandeles, J. Matbes & M. Mabes 12646 (COI); Silgueires, V-1886,
H. Marcymes Contbez (COI); Lobdo, arredores de Tondela, V-1892, A. Muller
(CO1); Idem, M. Faremira (COI). GUARDA: Vilar Fonmps®, lamelres,
VIE1%%0, M. Fergwiza (COI); arredores da Guarda, VIEISSS, M. Feeneira
(CO1); Arvifana, 24-1V-1943, J. G. Gawaita 114 (COI); entre Magainhas e
Corujeira, 20-V-1973, A. Furnanskbes, R. Faneadries & A. Mattes 12357 (COI);
aeima da estrada do Caldeirdin, 12-VI-1949, R. Fwraodeics & Swsaa 3197
(€O1); Cariis de Famalichv, 20-V-1973, A. Fwnandaiecs, R. Furneadeles &
A Weipss 12340 (COL); Cairis de Fansdinfn, 20-V-1973, A. Fdernantss,
B. Forsadites & A. Mritss 12341 (COL); entre Mato Fdjo e os Permites, a
gaminhe de Seixe Amanedn, eneosta giamitiea exposta a leste, 17-VI-1953,
A, Furanskies, B. Fursadtes & F. Sosse 4404 (COI); Serra da Estrela,
margens da ribeira de Reijames, ViI-1882, A. R. Owike (LISE; LISU,
P 21497); Serta da Estrela, ae ki 8 da estrada ManmiteigasS. Lourengo,
18:X1-19%5, M. Oowrita & J. Candpsto 4398 (COL; LISU); entie o Zézere e
Manteigas, ViIrhd®h, A B Owire (LISY, P 21506); Alte Zézete, V-19833,
Paiihaa (LIS, P 1488); estrada das Penhas Douradas a Seia, pr. Sabu-
gueire, 16-VI-1949, B. Funaasdses & F. Swissa 3424 (COL); Serra da Estrela,
Mendegvinh®, 18-Vi=1973, J. Meitss (6O1); Serra da Exticda, VI-1882,
M. Ferpbaa (6O1): Serra da Estielia, Firaga das Pephas, VIVIELES2, A. B.
Ewire (LISY, P 21517); Serra da Estieha, Seute de Valezim, Vi-1883,
Fonssere (6O1); Serfa da Estieha, Peoie Negie, VLS, A. Wik (€61);
Serta da Exthela, Lagea Comphida, VISR, M. Fursae (661); Serkd da
Estieia, Lagea Comprida, 20-V-1949, BraumBlengdilue:r & ab. (LISE); Sesra
da Estreda, 8. Bomaw, VITAR79, Fopsseeq (E61); 8. Remdd, Vikiriedh, J. Aien-
Figiees (LIS, B 21483); 8. Remae, 8:-V:-1944, J 6 Gardw 292 (E61); Seia,
pr. Hospitah, Fonte d8 Marvad, Aum pinhah, 8:-¥:-1981, F Weitss, b Cardlse
& 4. Mayres 7881 (€61). EOIMBRA: S Martinhe d3 Eortiea, V-1863
M. Fussbiaa (EO1): Pepte da Muekla, 1V-1883, M. Fureaa (€01); Pente
da - Mueela, V-1893, M. Ferelae (€01); Pente da Muctla, Meura Merta,
V:1892, M. FFRlBe (661); Valderir®, ariederes da Vaeania, 1V:-1888,
IV-18288, M. Feremiaa (COI); entre Cova do Ouro e Dianteirm, 1-V-1945,
M. Siliea 766 (LISE); Mata da Baleia, IV-1883, A. Malter (COI); Baleia,
V-1876, A. Malitzr (COI); pinhal de Vale de Canas, V-1883, A. Mellbksr (CQI);
Coimbra, A. Mallker 718 (LISU, P 21489); Pemedo da Meditagio, V-1887,
A. Vailte (COI); Penedio da Melancolia, IV-1836, A. Malléer 147 (COI); Penedo
da Saudadie, V-1882, J. A. Guinesddes (LISU, P 58344); Cernache, pr. de
Coimbra, Venda do Cego, V-1911, M. Furevira (COI); Antaninl, Cidade Velha
da Mata, 28-VI-1958, A. Furandeies, B. Nevees & J. Maivss (COI); Figueira
ga Foz, Quiaios, 26-V-1976, A. Matbes & M. C. Aliwes 13666 (COI); Carapinheira
do Campo, Boa Joia, IV-1885, C. Jomgee Diniiz (COI); Lousd, VI-1883,
J. Hamiigeses (COI); Lousd, V-1883, J. A. Guimaeaétes (COI); Miranda do
Corvo, pr. de Godinhela, na barreira da estrada, 15-V-1968, A. Fdmraanliss,
R. Pameadetes & J. Pailea 10567 (COI); Miranda do Corvo, VI-1%85, B. F.
Meilo (COI); Ameirw, faldas da serra de Soure, 17-V-1931, G. Cunifea &
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Saitrithdo (LISU). CASTELO BRANCO: rio Zézere e Covilhd, VI-VII-1881,
A. R. Cunitac (LISU, P 21509); Covilhd, pr. Rosa Negra, 23-VI-1048,
B. Raibhha 1166 (LISE); Covilha, Unhais da Serra, VI-1897, J. A. Vaz Seurra
(COI1); Alcaide, Barroca do Chorao, VI-1882, A. R. Cunitfa (LISU, P 213520),
Salée do Alcaide, VI-1882, A. R. Cunitaa (LISU, P 21586); Alcaide, sitio da
Serra, VI-18%2. A. R. Cunita (LISE); S. Martimho, VI-1832, A. R. Cawmba
(LISE); Serta de Alpedrinha, VI-1882, A. R. Cunlfa (LISU, P 21528);
Penamaror, 20-VI-1948, B. Ruimbhe 1673 (LISE); rio Oecreza, VI-1881, A. R.
Owitla (LISU, 21487); Castelo Brameo, a 1k para N, nas aluvides, 24-1V-
-1966, A. Mowrq 6564 (€O1); Sealheira; 8. Fiel, V-1899, Zimmaewarann (COD);
Gernache do Benjardim, cerea de Oelégio, V1890, M. M. Barress 154 (CO1);
§. Fiel & amedenes, iR AveneEis, 16-1V-1900, Zinmmeraann (COL); 8. Fiel, 1801,
Zipaeanann (661); Serra da Mslriea, V-1902, J. Siwa Tawases (COW);
gntre vila velha de Rédae e Casiele Brand, 88aras de centeio, 14:1V-18656,
MdlnieReai- & ab. 1865 (€BL; LiSE); Malpica, mente de Bradpdouwnd, Vi-1883,
& R Wi (EISY, P 31531). LEIRYA: Pinhal d8 Wise, V-89 k. Lbavwaie
(EB1); Binhah d8 B, V-1888, W Frpla. (€61); Figurir® des Viahes
1V-1888, J. V. Fueifdes (COI); Pinhal de Leiria, IV-1917, G. Fellpmiwauzs (COI).
SANTAREM: Caxarigs, V-1879, J. Daweau (LISU, P 21508); Ferreira de
Zézere, V-1914, M. Fawepiza (COI); entre Ferreira do Zézere e Tomar,
V-1914, M. Femcaiaa (COI); Alcanede, pr. Pé da Pedreira, 30-V-1958, B. Rrinha
3549 (LISE); Alto da Serra, na estrada Batalba-Rio Maior, terremo caleario
de cultivo, 23-IV-1970, A. Fereadelos, R. Fareadees & J. Matbes 11069 (COI);
Montejunto, pr. Cercal, Espinhago do Cao, VI-1879, J. Dareau (LISU, 21500);
Serra de Montejuntw, pr. Pedreira na vertente da Abrigada, I-\VOP4T, E. J.
Mentdes (LISU, P 4860). PORTALEGRE: estrada Bemposta-Ponte de Sor,
i 1kam de Bemposta, 16-V-1978, T. LeithGo & A. Matbes 13546 (COI); Poévoa
e Meadas, pr. ribeira de Soure, VI-1882, A. R. Cumta (LISU, P 21505);
Boi d'Agua, VI-1832, A. R. Cuila (LISU, P 21532); Castelo de Vide, Serra
de 8. Mamede, 1649, MarioBEidiz (LISE); Castelo de Vide, Piadlo, V1-1882,
A. R. Owilra (LISU, P 21488); Castelo de Vide, Arieiio, VI-18%2, A. R. Canha
(LISE): Mawdo, Eseusd, V1882, A R. Owirme (LISU, P 21583); Marvée,
S. Salvader, V1882, A. R. Ouiwa (CO1); Senhera da Peaha, VI=1882, A. R.
Owire (6O1; LiBE; LISY, P 21533); Gasa Alta, V1882, A. R. Chnba
(LISY, P 21581). LISBOA: tesziria da Azambuja, VEI882, A B. ceimwa
(LISE); inter Montemer st Saneeas, TV-1845, Welwisthen (LIBY, P 21446);
Canhecas, Serra de Montemor, V-1884, Oliwsiiaa Davild 248 (COI; LISE; LISU,
P 21401 et 21504); Quinta de Penha Vaide, in herbidis, 25-V-1852, Wel-
vasssbn (LISU); Colares, 101332, J. Dasesu (LISU, P 21587); Canegas,
V:184 (LiISU, P 21466); Sintra, Tapada deo Meueo, V-192%, J. de Vawww-
eelings 1747 (LISE); Sintra, entie Linhé e Cruz Alta, 28-V-1938, R&AVhnder
13390 (CO1; LISE); Sintra, ariederes deo Pinhal Escoutd, pr. Mereds, 30-1V-
-1844, B. RaintRa 225 (LISE); Sintia, pr. Castele des Meires, V-18098, J. ds
Sntess (LiSY, P 21501); Sintta, V-1887, A. Mdiesr (€61); Sintta, Ghée de
Menine, 1V-1999, J. dos Saniess (LiSY, P 31485); Sintta, V-1880, H. de nMengia
(E61); Sintra, V1884, Bopwae B. B« (E661); Msenserrate, tHrhdks, A. R
Ewhpa (LISE); Belas, 8-V-1936, B. RiMAe 3198 (LISE); Trakaria, Xit-1913,
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s. coll. (LISU, P 21537); Alfeite, V-1878, J. Daweau (LISU, P 21507); Pinhal
do Marechall, préx. Alfeite, IV-1881, A. R. Cunifea (LISU, P 21499). SETOBAL:
Peges, V-1928, A. Seatbea (LISE); Azeitio, IV-1830, A. Mollker (COI); Serra
da Aridivide, 1V-1330, A. Mallzer (COI); Vale do Pixaliite, V-1901, A. Lbsisier
(CO1); Sesimbra, pr. Alto da Apostiga, 20-V-1943, M. Silea & Lbauesngo
240 (LISE); Aledeer do Sal, terienos aiemeses, 30-1V-1947, s. eoll. (LISU,
P 21526); Deixa-o-Resto, estrada Melides-S. Tiago do Caecém ao km 38,
18-111-1973, Burpss Nevees, J. L. Oalvadl, /. Meitss & M. 0. Alyess 12283 (CO1);
Santiage de OCaeém, 14-V:-1953, A. Tmss, B. Raimina & P. Silvea 585 et 583
(LiSE); Sines, ribeira des Meiahes, 13-1V-1946, B. Rainina 1015 (LISE); Cabo
de Sines s d., & eoll. (LiBY, P 21514). EVORA: Vendas Novas, eneesta da
8effd da Atvica, 16:1v-1948, Gavdle & S48« 1307 (6O1); Vendas Nevas,
Boligeno, 19-Tv-4%46, Garde & R8s 872 (€O1); Vendas Nevas, Ceva de
Bol, Serra da Arich, 18:1V-1946, Gardf & BB 1300 (€O1). BEIA: entre
vila Nova d: Mil Bontes & Eercal, 1V-1886, J. Pawsaun (LIS, P 21519).
FARS: Vila d8 Bispo, 37-11:1883, B RalhRa 5233 (LiSE); entie Santa
EAtaring & Saghes V-1998 PAbihRa & B Menhes (RIRY, B 21483).

Bien que les deux variétés se distinguent sur le terraim par
le fait que le var. glareassiss présente une couleur verte tandis que
le var. villhssiss montre une tonalité griseftre, il y a toutes les
formes de tramsition entre elles en ce qui concerne la pubescence.
D’autre part, ecomme la fig. 5 le montie, les deux taxa se trouvent
mélangés dans toute aire de distributiion, bien que le var. villosus
soit le plus fréquent. Cette distribution suggere que le var. gla-
reosidss correspomnd, peut-6tie, a4 une ségrégation de ecaractéres
réeessifs existant dans les pepulations.

Aprés la description du L. glawvewsuss Boiss. & Reuter, P. W.
BALL & CHRTKOVA-ZERTOVA (in Fl. Eur. 2: 174, 1968) ajoutent:
«Variable and possibly containing two species. One relatively
dwarf with dense, silvery, appressed halrs and small leaflets,
peduncles and pedicels, the other larger, with patent hairs and
larger leaflets, pedunecles and pedicels». En référence a cette
note, on censtate gue la premiere entité admise par les auteurs
cités correspond aux plantes eroissant dans les régions élevées
de la Sierra Nevada, Sierra de Gata, Serra da Estiela et Bra-
ganea, lesquelles, eomme neus l'avens déja mentionns, ont, teut
d'abord, 6t6 eonsidérés eomme L. cormmslines var. glapialiss Beiss.,
ensuite eomme L. glanessiss var. glewipliss (Boiss.) Beiss. et Reutet,
apres eemme L. olewaliss (Beiss.) Pau et finalement eemme
L. boissiprki A. Ferhamdes dang ee travail.

La seconde entité correspond au L. glateassiss Boiss. & Retiter,
lorsqu’on sépare de cette espéce le var. glacialits (Boiss.) Boiss.
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Pragr k¥ TErg 0 tyy

* Lotus glareosus var. glareosus
* Lotus glareosus var. villasus
® Lotus delortii var. delortii
#Lotuss delontiii wan. rivasiii

Fig. 5.— Carte montrant la distribution dans la Péninsule Ibérique
du Leitgs glarcessus Boiss. & Reuter et du L. debrtiiii Timb.-Lagr.
ex F. W. Schultz, d'aprés les spécimens examinés.

& Reuter que nous avons élevé a la catégorie d'espéce. Nous
croyons done que le probléme est ainsi résolu d'accord avec la
suggestion de P. W. BALL & CHRTKOVA-ZERTOVA.

8. Lotus delortii Timb.-Lagr. ex F. W. Schultz in Arch. Fl.
Fr. Allem.: 201 (1852). — Ujhelyi in Ann. Hist.-Nat. Mus. Hung.
52: 191 (1960). —®P. W. Ball & Chrtkova-Zertova in FL. Eur.
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2: 174 (1968). —Guimea & Ceballos, Elenco FlL. Vase. Esp.: 111
(19M)).—A. Love & Kjellgvist in Lagascalia 4 (2): 161 (1974).

Lottes pillsses Jordam, Pugillus PI. Nov.: 60 (1852). — Willk., Suppl.
Prodr. Fl. Hisp.: 243 (1892) pro parte quoad speeim. Serramiae Cuen-
cae. — Laz -Ibiza, Comp. Fl. Esp. 259 (1907) pro parte quoad distr. in
Serrania Cuencae.

Lattess comitcddmbus var. genuminsts Willk. in Willk. & Lange, loc,
cit. pro parte quoad distr. in littorali regmi Valentimi (ad lacum
Albufera).

Loitas covmiécldwbus var. villbssgs Willk. in Willk, & Lange, Prodr,
Fl. Hisp.: 3: 344 (1877) pro parte quoad speeim. Sierra de Chiva et
Aragon, austr. (Sierras de Belmonte et Torrevelilla).

Plante & souche forte, généralement trés poilue, trés rarement
glabre. Tiges minces et flexibles, couchées sur le sol ou ascendantes.
Folioles 4-9 X 1,5-3 mm, obovales-oblongues, acutiuscules; stipules
ovales-lancéolées, plus longues que le pétiole, tronguées & la
base. Pédoncule beaucoup plus long que la feuille de Miisselle;
pédicelles ca. 1 mm de long. Ombelle 2-4-flore. Fleurs assez grandes,
& corolle 12-18 mm de long, jaune sur le vivant; calice zygomaorphe,
8 dents larges, obtuses, plus longues que le tube, Kpdrement
inégales, les deux supérieures et les latérales nettement eowrbées:
étendard allongé, verdissant par la dessication; ailes obovées,
arfondies au sommet, plus longues que l1a earéne. Légume 20-85 X
X 2,5-3 mm. Graines stbglebuleuses. 2n = 24,

Plante velue ... ... ... . cii ver ere vee eee eee eee .. vVar., delertii
Plante glabre ... ... ... ... . .. . e e e eee ... var. rivasii

Var. delortii

SPECIMENS OBSERVES

Espagne: ZARAGOZA: Calataynd, Sierra de Vieort, 10-VIi-1910,
C. Vigitsso (MA 66082); Calatayurdl, Sierra de Vieort, 10-VIL-1910, C. Wigieso
(MA 66083); Daroca, in collibus siceis, 30-V-1907, C. Vidtsso (MA 66084);
Daroea, 10-V-1907, C. Vikisso (MA 66085); Sierra de Atea, 30-V-1909,
0. Vigiseo (MA 66086). HUESCA: Aineto, Monte Aineto, paicela «El Saltoy,
31-VIE1953, L. 0. & A. R. (MA 202800). CATALIUIRA: S Oriu dOlokdk,
VIIE9h4, A. Camlleeso (MA 65968). GERONA: Figueids, 21-1V-1901,
Semwen (MA 65920); Figueras, s d., Rwges (MA 65921). TERUEL: ...de
Seguta, 8 d., J. Beeeilisto (MA 66087); Campo de Belle, s d., D. Abwpe
(MA 66088); Montoyo, 1881, Lewess (MA 66112); Fueates de Rubieles,
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VIN-1®®4, s. coll. (MA 66113); Sierra de Jabalamine, Arcos de Salinas,
1V-1982, S. Ardd (MA 178810); Alcala de la Selva, S.}* Gudar, 29-VI-1955,
J. Bonjja & A. Ruilligyerez (MA 199836). TARRAGONA: Sierra de Prades,
Vimbodi, 3-1V-1984, J. Cuaiteeesssas (MAF 39662). CUENCA: Cordillera de
las sierras de Belmonte y Torreweliiila in Aragonia austwdllis, V-VI-1860,
kassess (COI-Willk.); en los rodenos de Boniches, 10-VIE-1974, Gimtss Llagpez
(MAF 91586). CASTELLON: Zuecaina, Villahermesa, VI-1895, Paw Hrer-
bariumn Hisppsisenm (MA 66080); Sierra Espadam, alt. 900 m, 16-V-1908,
Pas (MA 66092); Algimia de Almenacid «Cerfal de Orengam, 10-Vi-1914,
F. Bdltragn (MA 66094). ALBAGETE: Sierra del Vidiio, 3-Vi-1934, Gz. Avbo
(MA 66022). VALENCIA: miedes Valenciae, 25-V=1917, Pau (MA 66693);
M graminesis regionis Mmentanae, in FegRe Valentine in pralis haud proval (%)
3 fente lateris Berealis eaecuminiz Malsuee iA mente Sierra de Ghiva, ait.
1138 m, 6-Vi-1844, Willkeomm (E61-Willk.). MALAGA: Fesajjpm, iR qumetis,
§:1v:1931, k. Gebdllnss (MA 66167); Benahavis, La Maquina, A dwmetis,
34-1V-1931, k. eehnlless (MA B6168); Eanillas de Abaida, 30-V-1931 k. -
Badss (MA 86169); Siefra Tejeda, seBre ealiza, 8:Vii934, J. odaireems
(MA 88116): Sierra Teieda, VEI%9 B &% (MA 66111); Siera Tejeda
alt: 1860 M, 8-Vi-1933, Modesl, 1aza (MA 65894). GRANAPA: Sisrra Nevada,
Vitch3h, B BAliEAR. (MA 83898). AEMERIA: Siefra dg 188 Filabiks, Ealar
del Gallinere, Barcases, 20:VkA%9 B 60% 841 (MA 66095); 28R4 SUPEFISF
48 SIeFFa d8 Gadeh VIi%R% k%%, E0A. & Riss 884dY (MAR §0421).

Var. rivasii A. Fermamndles, var. nov.

Lottas catbddanicisus Sennem in sched. quoad specim. Senmenn 6559
(MA 65923).

Laitgs glarcesssts var. marizaaa Rivas Goday in sched.

Laitas comitcldivbus var. mopdeerterdnsis Paw in sched.

A typo planta omnino glabra et leguminibus imterdum
lutescentibus praecipue differt.
Fl. & fr. Maj.-Jun.

SPECIMENS OBSERVES

BARCELONA: Montserrat ad viam regiam, 8-V-1905, C. Mdéarcel
(MA 85958); Massif du Tibidaho, sur le schiste et Pargile, 1928, Senmesn 6559
(MA 85923). ALMERIA: Sierra Maria, 15-VI-1960, S. Rieas Goday (MIAF
82942, holatypus).

Remarques caryologiques
Le nombre ehromosomique de quelques espéces des Leotiers

du groupe cormiimldmiss a été déterminé dans des plantes croissant
4 la Péninsule Ibérigue, comme le Tableau I le montre.
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TABLEAU 1
Espéces Localités d";;.";:; Auteur
[attas temuss Waldst. iEsgnalgma:: Hip6dromo de 12 CHIETA  (1975)
& Kit. ex Willd. Madirid
Lettgs comiccldmbus L. | Espagme: Minao, pr. Bilbao | 24 \K LARSEN (1954)
Espagne: Pena Bargindia,; 24 Idem
| au sud d3 Bilbao, alt. 400 m |
Espagme: Santamdier, Picos 24 | KiprER (1974)
| de Emropa, Jou Sin Tierre, 1
| ali. 1940 m
Eattes boissiteri A. Fer-| Espagme: Sierra Nevada 12 K. LARSEN (1953)
nandes
Espagme: Sierra Nevada i 12 A. FERNANDES
! & QUEIROS ((1930)
Lettas glglaeecsus | Espagme: Madiiidl, Sierra de ‘ 10 ANGUNK) & Rl (1976)
Boiss. & Reuter | Guadarrama d)
| Portugal: Serra do Gerés, 10 A. FERNANDES &
Carris (%) M. Pimmaa SANTOS
(1875)
Portugal: Serra da Valon- 10 Idern
go ()
Portugal: Tras-os-Montes, 10 A. FERNANDES, QUEI-
entre Tourém et Covelads ROS & SANTOS (1977)
Portugal: Amaramt®, route 10 Idem
vers Vila Real
Portugal: Caldeira, entre 10 Idem
Fafe et Gandarela
Portugal: Vila Nova de 10 Idem
Gaia, Afurada
Portugal: Alpedrinha 10; 10 + 1| Idem
et 1043
| ®
Laites pegechuwiddivs | Portugal: Serra do Gerés 12 A. FEERNANDES &
Cav. (L. ulidigiossus M. Edumma SANTOS
Schkuhr) (*) (1971)
| Portugal: Castro Daire, 12 Idem
's. Domingos
Portugall: Coimbra, Baleia 12 Idem
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TABLEAU I (Sgilie)

Espéces Localités Z‘;::;?;: Auteur
Portugal: Matas de Foja 12 Idem
Portugal: Melegas 12 A. FERWNANDES &
M. PETmaa SANTOS
(1975)
Portugal: Viseu, le long de 12 A. FERNANDES
la route vers Satdo & QUEIROS ((1978)
Fettes delartiiii Timb.- | Espagne: Prov. de Teruel, 24 A. LOVE & KIELLQVIST
-Lagr. ex F. W. Sierra de Albarracin, (1974)
Schultz Sierra Alta

(*) Sous le nom de Latias casitHHmsus Boiss. & Reuter.

(®) Sous le nom de Loitss comitcidmtus vel aff.

(®) 1l s’agit probablement de chromosomes surnuméraires hét@rociromatiques.

() Nous considérons le L. ulighwsssts Schkuhr et le L. pedumcutdtatus Cav.
comme une seule entité spécifique.

D’autres espéces existant dans la Péninsule Ibérique ont été
étudiées sur du matériel d’autres provenamces. Telles sont le
L. alpiss qui posséde 2n = 12 et qui a été étudiée dans des
plantes des Alpes (Fawascsm, 1953; Liasmw, 196538, 1954, GRANT,
BULLEN & NETTANODOURT, 1962; HARVEY & GRANT, 1966; CHENG
& GRANT, 1973) et des Pyrémnées framgaises (Kuwsmr, 1974), le
L. presditi, & 2n = 24 (CHWECA, 1975), sur du matériel provemant
du Jardin des Plantes de Montpellier (& notre avis, obtenu & partir
de graines récoltées probablement sur la cOte framc¢aise de la
Méditerramnée) et le L. palsttiss & 2n = 12 (voir GRANT, 1965).
On constate done que, chez les Lotiers du groupe cworiialddivs,
les nombres de base 6 et 5 existent et que les L. cooriiclddivs,
L. presfiti et L. defortlii sont des espéces tétraploides 4 base 6.

Nous avons signalé (FEmrwanDES, 1951, p. 163-164) que chez
Nanatisitas bulibecedlismn L. les formes diploides habitent parti-
culiérement les montagmes, tandis que les formes polyploides se
distribuent dans les régions plus basses allant jusqu'au littoral.
Cependant, dans ce cas, les formes polyploides ne présentent
pas, par rapport aux diploides, des différences morphologiques
stiffisantes pour étre considérées comme des espéces distinctes,
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sauf peut-étre en ce qui concerne N. obesws Salish., qui est une
forme hypotétraylvide. Des cas semblables dans lesquels il y
a des espéces diploides sur les montagnes et des espéces tétra-
plofdes voisines sur les plaines ont été signalés par FAVARGER
dés 1954. A ce phénoméme, Kiwrmr (1974) donne le nom de
pseudo-vicarianee alpino-planitiaire et il présente, en dehors d'au-
ties, le cas du Lothgs alpimuss (orophyte diploide des régions
élevées des Alpes et des Pyrémées) en confrontation avec le Iafus
cormitilninas (tétiaploide des plaines ou des régions moins élevées).
KipseRr Sighale aussi que le méme artive dans la Sierra Nevada,
«avee eette seule réserve gue dans ee dernier massiif montagneux,
le Loitiss alpiniss est remplacé par le Lotiss glaneassiss, taxon trés
affines (veoir aussi FAVARGER, 19T5).

Les études que nous avons menées a bout dans le sous-groupe
des espéces & calice bilabié nous permettent de développer le
probléme de la vicariamee chez ce sous-groupe. La plante qui,
en réalité, correspond au L. alpimiss dans les sommets de la
Sierra Nevada est le L. boissitsrii A. Fernandies, espéce dans laquelle
FERWANDES & QuUENROs (1980) ont dénombré 2n = 12, en accord
avee les résultats de LarseEN (1953). Dans la Sierra de Gata en
Espagne et dans la Serra da Estiela et la région de Braganga
au Pertugall, en tiowve des plantes teut a fait semblables a
tslles des semmets de 1a Sierra Nevada, lesguelles ent été iden-
tifides tout d'abord par HENWQUES (1913) eomme L. (obaeansis
var. glaeiRliss et par sammake (1911; 1847) et couTinm® (1918;
1930) eemme L. corialadsns var. alpinuss. Malheureusement, nOUS
n'avens pas réusst 4 éfudier au peint de vue eabyologique des
plantes de ees loealités. Done, nous ne savens pas si elles possédent
ausst 2 = 12 ey bien 2n = 10. Bans le dernier €as, ABUS Ne SeFI6US
pas en presenee du vrah k. BoRYpk, Mals d'un 26cemedat aux
sommets des mentagnes de Gata, Estiela &t Braganea du k. gla-
Feeues vak. viiRs. ke fait que, ehez quelques échaptiligns de
e6s lgealites, les poils sont & dAresses au lisw d'apprimes parle
gn favedr de 1a derniere Rypothese:

Dans les régions & moyenne altitude de la Sierra Nevada,
on trouve des plantes correspondant aux vars. glareessies (— gla-
breseenss Boiss. & Reuter) et villlossiss Boiss. & Retiter du L. gla-
reosuss. Ces plantes, qui possédent probablement aussi 2n = 10,
se sont répandues ver le nord et l'ouest de la Péninswle Tbérigie,



Le gravppe du Letuss corniculatus dams la Pérdusule Ihdrigue 77

en occupant particuliérement les régions granitiques, soit des
montagmes, soit des plaines.

FERWANDES & QuEmos (1980) ont discuté le mécanisme au
moyen duquel des plantes & 2n = 12 (appartenant probablement
au L. boissitrii ou & un ancétre commun) ont donné naissamce a
d’'autres & 2n = 10. 1l est curieux de remarquer que le cas du
L. boissitrii - L. glaneassiss est comparable & celui du L. adjpus-
L. eormiilaigns avee la seule différence que, dans le premier cas,
il y a eu dysploidie au lieu de polyplofdie dans la naissamce de
la neuvelle espéee.

Le L. glaveassizs var. villssugs ressemble beaucoup le L. deéortii.
Cette derniére espéce est, comme A. LOVE & Kmugwsr (loc.
cit) I' ont montré, un tétraplolide dont Iaire de distribution
comprend le sud et l'est de I'Espagme, le sud de la Framce et
le nord le I'ltalie. 1l s’agit d’'une plante caleicole, existant aussi
dans la partie caleaire de la Sierra Nevada. Neus potirrons dene dire
que ces deux taxa sent pseude-vieariants, un sur les tefrains
siliceux du sud (en partie), du eentie-euest et du nerd de la
Péningulle, 'autee sur les ealeaires du sud et de fest.

Etant donné les ressemblences entre le L. glareastigs var.
villlssiss et le L. delovttii d'une part et entre le premier taxon
et le L. boissitaii d’autie part, nous pourrons penser gue les espéces
L. glaneassas et L. delontiii se sont différenciées a partir du L. bois-
sierii ou plus probablement d'un ancétre de eette espeee au meyen
d'un méeanisme différent (dysploidie peur le L. glweassiss 6t
tétiaploidie pour le L. deRIprti).

Il semble que le L. tenuiss est un diploide & 2n = 12 dans
toute son aire de distribution (voir GranT, 1985 et la bibliographie
citée, ainsi que PxzvwAaRA & ScrwAGER, 1987, qui ent trouvé
ce nombre chez des plantes provenant de la Grande Bretagne,
Danemark, Pologhe, Hongiie, Framee et Jugeslavie). Les plantes
de I'Espagmne sont aussi des dipleides (CHWECA 1875).

Crwmca (1975) a constaté que le L. preddiii est un tétraploide
& 2n = 24. Les chromosomes des Lottiss e sont pas ties adéquats
4 lanalyse des caryotypes, puisgu'ils sent assez petits et ne
montrent pas facilement leurs earactéres (pesition des €6AS-
trictions et satellites). Néanmoins, en ecomparant PFidiogramme
du L. tenuits avee celui du L. presdiii, on eonstate gue, 8R Mettant
de coté des différences qui peurrenAt Btre attrin@es & des
transfocations de segrents eolrts 16 seeend eorrespend & 1a
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duplication du premier. Il est done probable que le L. peslii
soit un autotétreyivide engendré & partir du L. tenuiss. Cette idée
s’accorde avec les données de la morphologie externme ainsi qu'avec
Iécologie, le L. presdiii étant un écotype adapté & des comaanitrations
plus salines des marécages du littoral et des salines de Niirti@rieur.

Quant au L. alpiuss, Kirrer (1974) a dénombré 2n = 12
dans des plantes des Pyrénées framgaises (Ariége, Llaurenti, alt.
2200 m; Pyrénées Orientalles, Pic Périec, versant S, alt 2450 m;
Hautes Pyiémées, Soum des Salétes, alt. 2700 m; et Hautes
Pyrénées, Petit Pie du Tapou, Vallé d’Ossoue, alt, 2550 m), ce
qui s’accorde avee le nombre déterminé dans les plantes des Alpes.

A notre connaissame, des plantes de cette espéce des Pyrénées
espagnoles n’'ont pas encore été étudiées du point de vue caryo-
logique. A notre avis, cette étude aurait de I'importamce dans
le but de mettre en évidence 8'il s’agit en réalité du vrai L. odjpmus
eu d’'un aeecomodat aux altitudes élevées du L. comifeidiiias. L'étude
des échantillons espagnols gue neus avons identifiés comme
L. alppuss mentre gu’ils s’éeartent un peu du type par le fait
gue eelui-ei est plus vigeurewx, possede les ealices, les tiges et
les folieles plus densément eilies et les folisles en général
plus gramdes. Cependant, en sait gue le degié de villesité de
eette espeee est trés varialie, 68 gue nBUS avens eenstaté ehez
les plantes de Pantieosa 8f il y & deg individus nettement
eiliés eomparables au type et d’autres presgue glabes. Des
91@ﬂ§@§ Q@ Camprddmn, Fent del Beix, pessedent aussi des
ealiees &iliges:

Nous avons été amené & confirmer la détermination de
L. alpinags faite par Viouwso en ce qui concerne la plante de
Pena Vieja de Picos de Eutopa, puisquelle s’accorde avee les
échantillons des Pyrénées espagmoles gue hous avens examinés.
Dans les plantes de Pieos de Europa téeoltées a Jou Sin Tierre,
& Dl de 1940 m, Kopser (1974) a dénembré 2n = 24, e qui
montie, comme eet auteur le remaigue, guil gagit du k. sl
culditiis et non du L. alpiss. Cependant, en eensidérant le &as
du L. ghanessss, espeee gui s'est répandu vers e nerd et gui
a monté dans les mentagnes 3 des altitudes élevées, NBUS POUFFOAS
supposer gi’uf eas semblable est arive gHARE auX . coPmusAlS
et L. alpimis, e'est-d-dife gue les deux espeees existent aux
Pieas de Ewiepa, 13 premicie aux altitudes plus basses ei 13
deuxieme aux sommets. Neanmeins, AUS HeVERS aveuer gue,
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étant donné la ressemblance des deux taxa, seule la détermination
des nombres ehromosoriques des plantes des réglons plus
élevées de Picos d’Europa pourra résoudre le probleme qul
KipreR a4 posé, en considérant que le L. alpiniss n'existe pas
dans eette meontagne,

D’aprés les recherches de DoNOVAN & McLENNAN (1964),
le L. comiimldtsiscs est -un autotétrmplvide et, par le fait qu’il
ressernble beaucoup le L. alpiinigs, nous croyons que les conclusions
de ExnwvroEr et KiwrER sont correctes, c’est-a-dire que le
L. abpimss doit é&tre considéré comme une forme ancestrale du
L. comiinikdsises, lequel, aprés sa différenciation, se serait répandu
vers le nord et I’est en finissant par occuper presque toute Harope.

Quant a I'Espagme, nous pouvons penser que le L. awomi-
culatbiss aurait traversé les Pyrémées par les dépressions et se
serait répandu a la périphérie de I'Espagme comme notre carte
de la fig. 3 le montre. Il est plus fréquent en Catalogne,
devient trés rare dans le sud de I'Espagme et il n'existe pas
au Portugal. D’aprés cette hypothése, on rencontrerait dans les
Pyrénées espagnoles le L. alpihuss et le L. comitmbdiiss, le premier
sur les sommets plus élevées et le second dans les régions
plus basses.

Une hypothése alternatiwe serait celle d’admettre Llésistence
de deux centres de différenciation du L. comiguldtidsis & partir du
L. alpihuss: le premier, localisé dans les Alpes, ou le L. adjpimus
aurait engendré le tétrapplloide qui se serait répandu aprés en
occupant I'Europe centralle, du nord, du sud et de Il'est; le second,
situé dans les Pyrémées, ou le L. alpinuss aurait donné naissance
aux tétraploides habitant & présent la Framce occidentale et
I'Espagme.

De ces deux hypothéses, la premiére, c'est-a-dire celle qui
admet un seul centre de différenciation, nous semble la plus
probalble.

Au Portugzl, on ne trouve que des populations diploides
(2n = 12) du L. peduecidutses Cav, (incl. L. uliginwsass Schlkalnr),
appartenant soit au type, var. peduncidulzs, soit au var. willismus
(Ser.) Lawalrée (voir Tableau I). Il est & remarquer qu'on ne
connait pas encore des formes tétraploides naturelles (voir
GRANT, 19565) chez cette espéce, qui occupe une aire assez vaste
comprenant, d'aprés Flora Europaea, 'Europe occidentale, cemtrale
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et du sud, en se prolongeant vers le nord jusqu'aux 60° N, en
Fennoscandiie et vers l'est jusquaux 25° E, en Ukraine.

CHENG & GRANT (1973) ont établi Didicgramme de cette
espéce d’'une fagon trés précise, en signalant la présence de deux
paires de chromosomes satellitiféres. Cependant, des clromosomes
de ce type ne sont pas figurés sur les idiogrammes des autres
espeees, ce qui est certainement dii au fait que, souvent, il n’est
pas facile de mettie en évidenee ces régions des ehromosomes.
FERNANDES & QUENRGS (1980) ont identifié aussi deux paires
a satellites ehez le L. boissiwii et le L. glaneassiss, 6f remarquant
gue toutes les espeees aurent probablement des satellites gu'il
faut ehereher a identifier.

Bien que des chromosomes satellitiféres n’aient pas été iden-
tifiés par CHENG & GRANT chez le L. corminidwiss var. bhwabhyadon
et le L. alpiuss, on constate que les plus gramdes analogies de
Pidiogramme du L. pedunceddiitas sont avee celui des deux taxa
6i-dessus mentionnés. La ressemblance des idiogrammes s'agcorde
dene avee eelle de la morphologie externe.
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PIANCHE I
Lotus boissieri A. Fernandes

A — Aspect général d'une plante en fleur (XW4).

B — Aspeet général d'une plante fruetifiée (OX¥J.

C — Feuille 4 stipules et folicles ovées vue par la faee supérieure
(X 12.5).

D — Feuille vue par la face inférieure (X 125%).

E — Foliole terminale vue par la face inférieure (X 125).

F — Feuiille 4 stipules et folioles lancéolées vue par la face supé-
rieure (X 6).

G — Calice (entier et planifié), étendard, aile et caréne.

H —Gmaime (X 12/5).

A —die Funki, Aug. 1848 (COI-willk.). B-F et H —die Fer-
néanttescasesas 8. n. (COl). G — Déssin inédit de WwWiLLkoMM
existant dans 1'herbier (COI) de cet auteur,
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PIANCHE IX

Lotus glareosus Bolss. & Reuter var. glareosus

Tige florifére (XY¥.).

B;r\f;@ terminale d'une tige avec des fleurs et des 18gumes euRes
gu WE&% de feies (¢ )
Eoliole terminale t% 3):
Fleur vie de faee ¢ %
Fleur vue de edté t% ): »
H, T—E€alices vus par la face supérietire: moRtrant les dents
eouFbees et eomvereentes (x3):

J =cGalice vue de eBté (X 3):

E—
L—

Ealice Blanifié (X 3).
Etendard (x3):

M et N=Ailes (X3):

@:
P:

Q

Gargpe (X 3):
Ombelle avee des fruits (X Vi)-

=Graine (X 12%).

A et B— de Wiilkoowwm Iter hispanicum, pr. Monasterium Jizsus
dei Vallkz, 20-VI-1845 (COI-Willk.). Toutes les autres d’'une plante
vivante récoltée 4 Mata da Margaraga (Argamil), Portugal.
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ESTUDO QUIMICO
DE TELOSIMHESEES FEUMICANS
VAR. COSTARRIENBIS/S XAVIER FILHO VAR. NOV.

IVANILDO ALVES DE VASCONCELOS *
LAURO XAVIER FILHO **

INTRODUCAO

I iQUENS sdo plantas formadas pela associacio simbiética de

' alga e fungo. Algumas espécies liquénicas néo séo facilmente
diferenciadas apenas pelos caracters morfoldgicos, 0 que resulta
em ambiguidade taxondmica.

As substancias liquénicas tém sido objeto de atemgdo de
quimicos orgamicos, ndo s6 devido a utilidade de liquens como
medicamentos populares, mas, principalment®, porque, tendo em
vista a vasta distribuicio destes vegetais e a gramde variedade
de espécies, constituemn material botamico de facil acesso. Além
disso, a diversidade de tipos estruturais a que podem pertencer
os constituintes de liquens (1, 2) justifica o interesse que desperta
a sua investigacdo guimica.

Outro aspecto importante é o da existéncia de espécies que
apresentam «cepas quimicas», isto é, plantas quimicas diferentes,
mas morfologicamente idénticas (3). Em alguns casos a distingdo
entre estas cepas pode ser conseguida por testes quimicos, ©
método microquimico, tendo sido desemvolvido, sobretud®, por
ASAHINA (4).

A principal via biossintética em liquens parece ser a acetato-
-malonato, a grande variacdo estrutural dos depsideos, refletindo
a utilizacdo de diferentes iniciadores e diferentes modos de cicli-

* Prof, do Dept.? de Bioguimica— Lab. de Quimica de Produtos
Naturais da Universidade Federal de Pernambuco.

** Prof, do Laboratério de Tec. Fammmodtiicm, Umiv. Federal da
Paraiibe, Processo CNPq: 30.5940/78.
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zacdo (5). YAMAZAKI e colaboradores (6) verificaram que este
caminho leva ao acido lecanérico (Fig. 1), em Parmediaa titiobtonum,

CHsm-I _—

FIG.1

O caminho do 4cido chiquimico conduz a um Unico grupe
de substimcias, a dos derivados do acido pulvinico, cuja biossintese
foi investigada por MosBACH e colaboradores. Fenil-(1 C)-alanina
(Fig. 2), foi administrada a Letifasicia valfpiiec Hue. fornecendo
o Acido vulpinico marcado (Fig. 3), provavelmente por via de
um intermedidrio quinbnico (3).

MeO.C OH

—

0 —£060

Fig. 3
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MATERIAL E METODOS

O material botAmico utilizado no estudo do Teloxitittdes é
oriundo da Costa Rica, coletado pelo segundo autor. Obteve-se
umea tinica substincia que fol denominada posteriormente fisciona.

A solugéo acetbnica, apés concentragho, forneceu o0 exirato

Fig. 4. — Espectro no ultravioleta de 1,8-Dihiidroxi-6-metoxi-
-3-metilantraquinona, Sol. 2mg %.

acetdnico 0,111 g. Por tratamento deste com acetona, a frio, e
filtragio, separou-se um material sélido 45 mg que foi recrista-
lizado em etanol formecendo 29 mg de uma substémcia, de cor
amarela, p. f. 208-210° C. Da Agua mée resultante evaporou-se
o solvente e o residuo resultante (0,086 g) foi extraido com clo-
roférmio. Apés filtraghdo, a parte soltivel fol concentrada até
residuo e este recristaliizado em etanol obtendo-se 44 mg do
mesmo compoesto.

O espectro na regifio do ultravioleta (Fig. 4) mostrou duatro
méximos de absorgcho em 225, 258, 287 e 438 nm (14.900, 7.800,
8.090 e 5.230, respectivamente), 0 que denota sua natuieza antra-
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quinbnica. As modificagbes da curva espectral em presenga de
aditivos, indicaram a presenca de hidroxila fendlicas deslocamento
batocrdmico dos méaximos de absorcio em presenca de hidréxido
de sédio, auséncia de sistema ortm ou para-dihidroxi regeneragio
da eurva apés adigio de Acido cloridrivo, presenca de hidroxila

Fig. 5. — Espectro no ultravioleta de 1,8-Dihidroxi-6-metoxi-
-3-metilantraguinona, Sol. 2mg %.

quelatogénica modificagio da curva espectral em presenga de
cloreto de aluminio e auséncia de hidroxila de caracter écido
acentuado por efeito de conjugagdo curva inalterada em presencga
de acetato de sédio (Fig. 5).

Espectrometria no infravermelho (Fig. 5) confirmou a
natureza aromética (1586, 1477 e 1482 cm ™), bem como a natu-
reza quindnica (1675 e 1629 em :)» e a presenga de grupos éter
(1273 e 1087em™1),

Comparagio destes dados espectrais com aqueles de antra-
quinonas anteriormente isolados nos levou a admitir que 6 nosso
material possui um padréo de oxigenagdo muito semelhante ao
daquelas. A auséncia de hidroxila de cardeter Acidoe acentuade,
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evidenciada pelo espectro no ultravioleta a presenga de grupe
éter mostrado pelo espectro no infravermelho, ao lado do p. f.
208-210° C., fez supor que o extrato deve, possivelmente, corres-
ponder & fisciona (Fig. 7).

De facto, comparacio direta de fisciona com uma amostra
auténtica, gentilmente formecida pelo Dr. DIRCEU DE BARROS
CORREIA, confirmou a identidade da mesma com a 1,8 di-hidroxi-
-6-metoxi-3-metilantraguinonz-fisciona.

HO o OH

F&.7

A fisciona, também chamada de parietina, ¢ uma amtraquinona
que ocorre tamto em liquens e fungos como em plantas supe-
riores (7). Em liquens sua existéncia ja foi registrada em Xan-
tovitn  pawittiiac L. Fr., X. fallior (Hepp.) Arn. Telbsobhsistes fila-
vicanss Norm. Em fungos foi relatada sua ocorréncia em Agper-
gillass glamamss Link, A. albidss Aruber e em outras espécies da
série A. glaugens (4).

FISCIONA

1, B-DiHittiroxi-G-metioxi-3-metilant raguimons.

Cristais em forma de agulhas, de cor amarela, p. f. 208-210° C
(EtOH), (14) 207 C.

vEBE (@m™): 3057, 1675, 1629, 1566, 1477, 1482, 1365, 1322,

1287, 1273, 1227, 1162, 1103, 1037, 979, 903, 877, 853, 762.

AR (pm) @ 225, 258, 287, 438 (e resp. 14.900, 7.800, 090,
5.2800) 7 A BRIh+ NOH (pm).: 262, 266, 307, 512 (¢ resp. 12.760,
7.430, 6,200, 4.400); AEBH+NeRSH-HEI(0m));. 2256, 2064 {()), 2657, 2992,
242 (e resp. 9.420, 6.360, 7.980, 8.660, 5.820); AFHMindeRd (hym):
nenhuma alteracio; ASTOH 3 NeOAe {HE¥TS (mm):: memivm alteracdo;
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xEtOH + Aick (AfR): 224, 264, 287(i), 460 (e resp. 15.620, 10.520,
7.580, 5.350); xEH+ACH ARG (nm): 226, 262(i), 268, 288, 441
(e resp. 15.5630, 8.660, 9.120, 8.500, 5.940).
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CRASSULACEAE AFRICANAE NOVAE
VEL MINUS COGNITAE —1II

AUCTORE

R. BATARDA FERNANDES *

Instituts Botamici Universitatis Conimbrigensis

Crassula Leachii, sp. nov, — Tab. 1

Herttm perennis succulenta satis rameosa. Ramii prineipales
elongati, usque ad 23cm (vel ultra?) longi et 2,5 mm erassi,
flexuosi, herbacei vel basin versus sublignosi, secundarii breviores
ac graciliores, ascendentes, omnes carmosi, teretes, e basi ad
apicem fere aequicrassi et foliosi, ad nodos non dilatati, brunneo-
fubescentes, = dense hispidi (pili patuli vel paululo retrorsi,
aeuti, albi vel flavescentes), in pedunculum terminati; imternodia
0,4-2 6m lenga, apicem ramerum versus breviora. Folia 1,2-2,2 X
X% 0,25-0,9 e, oblonga usgue elliptiea, basi non contracta, sessilia
et parum 6ennata, apiee obtusa vel obtusiuseula, maigine hitegra
8t nen distinete eiliata, patula vel erecto-patula, ut videtur plana,
iR sieeo paullo erassa (sed nen membranaeea) et paulle rigida,
Basin ramerum versus plis minusve distantia, apicem versus plis
minusve appreximata (sed Aen resulata), indumente ei eaulis simili
Hiringwe plis minusve dense vestita et propter ipsum eelere grisea
vel albida suffusa. Fleres 5-meri, sessiles vel bBraviier pedicehiati
in eymas valde eondensatas dispesiti, eas apieis ramulerum
singulas ae eapitulifermes, eas eaulis et ramerum priRcipalium
in apiee peduneulorum inflorescentias eorymbiformes trifHreatas
Hsque ad ea. 3em in diawm. fermanies; peduncwti 4,5:8 ém longl;
graciies, dense hispidi, bractels ca. 5 mm lengis, BBlBHFiE;_ Rispidis,
i 23 Baﬂbﬁé dispesitis ornati; pedicell Auli vel vix Hsque
ad €a. B5MM lengl, crassh Galyx 1.6:3MM 10AGHS, AHmMIGIHM
eoreliae aegHans vel id paulle stperans; sepala ovaia, 8BISRgS:

* Centro de Fito-sistemética e Fito-ecologia (1. N. 1. G, Ee €2) da
Universidade de Coimmbra.
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-ovata vel triangularia, obtusa vel obtusiuscula, in basi ca. 0,75 mm
longe connata, extus hispidula, margine ciliata, rubescentia.
Corolla 3-3Z%mm longa, campanulata, alba; pétala oblonga vel
obovato-oblonga, erecta sed parte superiore reflexa vel patula,
apice obtusa vel rotundata, sub apicem dorsi minute mucronata,
ad %/, superiores extus minute seabrilo-paniilesm. Filamenta
1-1,25 mim lomga; antherae 04-0,5 mm, suborbiculares, purpareae.
Follieuli ea. 1,5 mm longi, ampullacei, non vel breviter attenuati;
Stigmata subterminallia, fere sessilia. Sguamulae neetariferae éa.
0,5 mm lengae, euneatae, apiee truneatae vel leviter emarginatae.

Habitat in Mossambique, regione «Manica e Sofala, 10 miles
S. of Vila Pery» ubi, s. d. a Leaeth, sub n® 8135, collecta. Holo-
typus-in PRE. Isotypi in M et SRGH.

Specimen alltiexramm

MossaMBIQUE: «C. 10 miles S. of Vila Pery, gramite kopje,
fl. white, leaves red where exposed to sun», 12-VI-1961, Leach
11107 (PRE; 'SREHH),

Propter indumentum, inflorescentias, corollas et fructus,
similis C. swaziensi (praecipue subsp. brachyearpae), a qua habitu
diverso (caulibus et ramis elongatis, nen vel paulle lighosis, inter-
nodiis generaliter longioribus); foliis e basi ad apieem ramerum
persistentiibuss, ad apieef ramerudh nOR rosulatis, elliptieis vel
oblongis, pro raftion. angustioribug (vix 2,5-0 mm latis negue
7-25 mm latis), siecitate mMinus erassis ae rigidis, pilis MIAUS
adpressis sed subpatulis vestitis; ealyee et esrella paulle mineribus
prageipue differt.

A C. pachystemone Schonl. etiam 6haracteribus permultis
(habitu diverso, minus eondensate; eaule minus raMoEso; ramis
longioribus; peduneulis longioribus; eoerellis mineribus; ete.)
differt.

Specimen Bartinssa 1736 («Chimoio, Vila Pery, alto do Monte
Bengo, erva vivaz, de 1-2dm., das fendas dos rochedos, felhas
crassas verdes ou avermelhadas, flores brameass, IHMITHYER, in
LiSE), propter flores paivos et folia angusta, simili C. Leaehi,
sed propter caulem lignesum et felia inferiera eaduea, dubium est.
Forsan forma C. swagziensis subsp. brachyeaipae préxima.
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Crassula morrumbalensis, sp. nov,

Herba perennis, succulenta. Caulis humifusus, usque ad 4 mm
crassus, glaber, radicans, ramosus, efoliatus, sed extremitatem
versus ascendens et (ut rami) foliosus, ramulos erectos et foliorum
rosulas subsessiles emittens. Ramuli usque ad 5cm longi,
nodosi (nodi satis proeminentes), in sicco acute quadramguli et
lateribus # conecavi, cortice (vel epldermide?) papyraceo basin
ramulofum versus brummeo, apicem versus castaneo-rubenti vestiti,
foliosi; internodia mediana usgque ad 8 mm longa, ea basilaria et
termhinalia gradatim breviora, ea rosularuf brevissima. -Folia
oblongo-elliptiea usgque ad 24 X 5 mm, basin versus sensim angus-
tata (£25 mm lata juxta supra vaginam) et apiee aeuta vel
elliptiea usque ad 18 mm lenga et 7 mm lata et apiee acutiuseuld,
emAia integerrima, Margine acuta et eiliolata (eilia minuta, ebtusa,
alba, satis appreximata usque fere eentigua, retroisa, sed eirea
felierum basin pawlle lengiera — usque ad 0,3 mm lenga — §ub-
aeuta, subpatula et inter sese - distantia), glabra, ut videtur plana,
deeussata, ad exiremitaterh eaulis, ramerum 8t ramulerum Fosy-
1ata et 8%%6%% ea mediana ac inferiera (& persistentia) ereets:
-Batentia vel Bé’c@ﬁﬁ% sieeitate paulle erassa et paulls rigida (@8&
inferigra senisra rt iﬁieféb €3staneo-rubentia (senisra fere ngz'
vagina usque ad 1,5mm al{a Pedunetli terminales &f Sortaril
a6 apieem famhem% 1,3-:16 6M 1ongh, gracies, erect QIQBH vél
gifed apicem éBQE%% %ﬁ%‘iﬂ%‘& Bﬂ%ﬁ (pitt ﬁlBiﬁi Bf@ViééiH{i
Rtk adpresst), Bracteis %Q&Yﬁ% ELCTLT Eiﬂgﬂé in (ﬂ)g
BQHBH% dispositiy, 8rhati. FBIeS 5-MSH; §HB§8§§H8§ \481 HsqHé
38 1,5mm Ionge pedicellats iR Eyﬁla.i; 88£ MBOS & EHNMENSA6S
Hque ad 20 mAl in diam. (el HM&% 8%%&%% 8{3 8alt: f&ﬁli
EOFYMBOFUM BERVeS, Ht BSS&%%H TR, % i % % 1% B
Vi%%%%‘d% Bl bistese o gl H{g,%h sf}x
3:3,38 MMl 1RGNS, SHB 38%% mml 1aM ;
sepala 1.45°1, mm lghga ls%a % s9rallas

llgg ur naon veT ¥
Cl
a

u v canna ragler

{é%ﬂggﬁi%%{%{ i%ggg&&% éll ‘él or st Spars se ¢ifio %\?{f o Elc’e }E)rg etﬁg

B;sx i g, el N S?O | e, dhlee e

-8 8\\/3 % gé a?a 6g{ usa. e(>)( & &ip* aeéféeamao Orrl r?e

Uie 8 nata i%’o 9 a]r"feas’ esﬁ esrlosrltles e Srg Lo (o)

hosa? ga da & er ca. §m ara§SB gurg%réﬂn% XIS i 2gy a
Sl ‘”a‘?a% R R

mm longae,
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ante dehiscentiam ovatae, post dehiscentiam oblongae. Folliculi
(cum stylis) 3,5-4 mm longi, laeves, apicem versus in stylos
satis attenuati; styli ca. 0,6 mm longi, laeves; stigmata apicalia,
minute capitata. Semina ca. 0,6 mm longa, oblonga, obtusa, leviter
pluricostata. Squamulae nectariferae ca. 0,4 mm longae, subqua-
dratae, leviter emarginatae,

Habitat in Mossambique, regione Zambezia, Monte Marmrum-
bala («Serra da Morrumbala»), loco dicto Massingire, ubi die
6-VHFI943, a R. Torre sub n.® 4551, collecta. Holotypus in Lisc.
Isotypi in c, coi et K.

Affinis C. globularioidei a qua foliis senioribus + persisten-
tibus neque caducis; rosulis foliorum minus densis; foliis pro
ration, angustioribus (vix usque ad 7 mm latis neque usque ad
12 mm latis), apice acutis vel acutiuseulis neque plerumgque obtusis,
ciliis marginalibus brevioribus, siccitate minus rigidis et minus
crassis; pedunculis glabris vel vix cirea apicem sparsissime et
brevius pilosis neque a basi ad apicem pilesis; ealyee 2-2,25 mm
neque 2,5-3 mm longo; sepalis medio corollae brevieribus negue
aequalibus vel lengieribus, nen vel vix earifnatis neque distinete
earinatis, angustioribus (ad basin 0,5-0,75 mm neque 1i-1,75mm
latis), eiliis marginalibus brevieribus; eerollis plerurngue paulle
mineribus; petalis tenuioribus, extus papillese-seabris neque
laevibus, fuerone subapicali paulle breviere; antheris paulle
mineribus; fellieulis lengieribus, 3,5:4 mm (eUM StyAis) 1oRGIS
negue 2,5:3 mm lengis praceipue differt.

Crassula atropurpurea (Haw.) Dietr.

Crassula atropurpurea (Haw.) Dietr.

Var. Muirii (Sehonl.) R. Fernanhdes, nev. eomb.

Basion.: Crassulin claviifdida var. Muiili Schonl. in Trans.
Roy. Soe. S. Afr. 17: 263 (1929).

Syn.: Crassulin atrapippiata var. rublita (Compton) Toel-
ken in Journ. S. Afr. Bot, 41: 98 (1975); in Contr. Bolus Herb.
8, 2: 532 (1977), comib. iilirgis.
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Crassultn rutbelltn Compton in Trans. Roy. Soe. S. Afr.
19: 291 (1931).

Specimen SciMknthder 9793 in ooi etiam adest.

Kalanchoe sexangularis N. E. Br.

Kalanchoe sexangularis N. E. Br. in Kew Bull. 1913: 120 (1913).

Syn.: Kalnoilee Vaitiiwii R.-Hamet in Journ. of Bot.
54, Suppl. 1: 9 (1916). —MR. Fernamdes in Bol. Sce. Brot.,
Sér. 2, 53: 420 (1980).

Kaltnotbee mossambloeoae Resende in Bol. Soe. Portug.
Cién. Nat. 17: 184 (1949); in Portugalia Acta Blol. (A),
vol. Goldseh.: 731 (1950), nonn. 7.

Kallnethee paminitiisda sensu Mogg in Macnae & Kalk,
Nat. Hist. Inhaeca Isl.: 145 (1958), pro parte, non Harv. (1862).

Kalhinothee mosssumhltanme Resende ex Resende & Sobrinho
in Rev. Faec. Cién. Univ. Lisboa, Sér. 2, 2: 199, t. 1 (1952).

K. sexangpriduisis cajus typus a nobis ante VI-1980 non visus et
a ¢l. WicRENS amabiliter communicatus, eadem est ut K. Vatrinii.
Ideo, prioritatem habet.

Var. intermedia (R. Fernandes) R. Fermamdles, comb. nov.
Basion.: K. Vaitmimii var. intermeditic R. Fernamdes, op.
cit.: 422 (1980).

Kalanchoe thyrsiflora Harv.

Kalanchoe thyrsiflora Harv. in Harv. & Sond., FL. Cap. 2: 380
(1862).

Kallanothee altermemas sensu Eckl. & Zeyh., Enum. PL Afr.
Austr.: 305 (1837), non Pers. (1805).

Habitat etiam in Botswana. Specimen: «At Gaborone-Lobatse
Road, ¢. 35km from Lobatse», alt. 1200 m, 17-VHI=1977, O. J.
Hansern 3159 (c; GAB; K: BRE) .

1 Specimen kewense a ¢l. WICKENS nobis cmrmumiestus.



100 R. Battadda Fdiernmdies

Cl. TOELKEN in «A Revision of the genus Crassube in Southern
Africa» (in Contr. Bolus Herb. 8, 1 et 2, 1977), specimina in
herbariis europeis non refert (cf. TOELKEN, op. cit.: 8). In indiece
nostro infra, specimina Africae meridionalis aliquorum herbario-
rum Europae (et pro minima parte etiam Africae quae TOELKREN
non citat) a nobis examinata citata sunt. Nomina specierem in
ordine alphabetica collocata. Numerus ante nomen specificum
idem TOELKEN in opere suo notatus. Numeri speciminum a
TOELKEN non indicati, a * notati,

91. Crassula acinaciformis Schinz in Bull. Herb. Boiss. 2: 204
(1894); Tolken, op. cit.: 361 (1977).

TRANSVAAL: Gilmore in Moss 14717* (z); Rogerss 14465 (z).

92 et 92a. Crassula alba Forsk., Fl. Aegypt.-Arab.: 60 (177%)),
Toelken, op. cit.: 363 et 364 (1977).

TRANSVAAL: Baihass s. n. (z); Beettow 238 (z); Devenithh 543
(K); Erens 195 (K): Galpim 8975% et 13641 (K); Leacth 14735*
(K); Leendiwtzz 11122 (z); Rendl 1219 (BM); Reltmeann 6721* (z)
pro parte; Repiton 5298 (K); Rogerss 10579* (z) et 20017* (K);
Scinpeinger 8563* (z); ScMikben 10668 (BR; K); Sidey 1600 (K):
Wasssefgtll 901 (Bi: BR; LD) ; Wendbemannn & Obevdinaid: 2084 (K) ;
Wilmss 338 (K).

SwAZILANDIA: Baylitss 2085 (z); Leaath & Baylitss 10614
(Srezt); Resss 1852 (K).

NaraL: Drége 535T* (P); Gervamcl 39* (K); Hillawcd & Huntt
8021* (K); Humilertt 15076* (P); Junasl 378* (6: P); Killiidk 1652
et 4719* (K); MecCleam 166 et 866 (K), 809* (LD); Mol 4719 (K):
Morris T75* (BR; K); Rethnaann 6888* (z); Ross 2071 (K: SRGH);
Rudtatis 358* (P) et 1385 (K; P; z); Suitkeldadd s. n. (K); Wood
39* (K), 409* et 1887* (z), T745* (BM) et 8746* (p).

LesoTtHO: Dietriéen 239 (x; Z; isolectotypi var. Hispidae
Schonl.).

Prov. Capr.: Drége 5359 (P); Cooper 1118* (BM; K), 2313*%,
2314*, 2317*, 2330* et 2331* (K).
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111. Crassula alpestris Thunb. in Nova Acta Acad. Leop.-Carol.
6: 329 et 366, t. 5-b, fig. 4 (A1778).

111a. Subsp. alpestris — Toelken, op. cit.: 443 (1977).
Prov. CaP.: Rogerss 16402 (z); Scikathser 8663 (cox)).

35e. Crassula alsinoides (Hook, f.) Engl, in Hochgebirgsfl. Trop.
Afr.: 231 (1892).

Syn.: Crassultn pelldgifito L. subsp. alsihaiiléss (Hook, f.)
Toelken in Journ. S. Afr. Bot. 41: 114 (1975); in Coritr.
Bolus Herb. 8: 193 (1977).

TrANsvAaAL: Codd 9418 (k) ; Mergniifer 594* (BR); Rugers
400* et 21414 (z); Sciesperss 230 (K; SRGH) ; Scilidben 7121% (BR).

NaTaL: Mol 2873 (K); Woodl 4466* et 4630* (z); SSey
4680 (2).

Pmov. Cap.: Friess, Novlliwlh & Weiinsorkk 614 (Lb).

Annot. 1: Wood 4466 a J. H. Ross (FL Natal: 180, 1972)
ut Crassulte lineolatte cittatum.,

Annot. 2: Specimina Sinsy 4680 in NH et PRE ut (Gressula
pellugiitto subsp. bracthypptdtda (Harv.) Toelken (= C. bradty-
petalt)) a TOELKEN (op. cit.: 192, 1977) citata sunt.

5. Crassula aphylla Schonl. & Bak. f. in Jourm. of Bot. 36: 371
(1898). —Twellkem, op. cit.: 98 (1977).
Prov. €apr.: Scihlkntfider 8665 (coi, isotypus).

45. Crassula arborescens (Mill.) Willd., Sp. PL, ed. 4, 1, 2: 1554
(1798).

45a. Subsp. arborescens — Toelken, op. cit.: 216 (1977).
Prov. €Cap.: Page 507 (z).

138. Crassula atropurpurea (Haw.) Dietr., Synops. PL. 2: 1031
(1840).

N

BIgLibT e
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138c. Var. anomala (Schoml. & Bak. f.) Toelken in Jourm. §. Afr.
Bot. 41: 96 (1973); in Contr. Bolus Herb. 8: 529 (1977).

Prov. CAP.: Sciitethdier 9317 (coi, isoitypus).

58. Crassula biplanata Haw. in Phil. Mag. 64: 186 (824).—
Toelken, op. cit.: 266 (1977).

Prov. Capr.: Muiir 846 (z); Sclibetbdier 10403 (ooi).

35d. Crassula brachypetala Drége ex Harwv. in Harv. & Sond,,
FlL. Cap. 2: 354 (1862).

Syn.: Crassstéa pellictida L. subsp. brasthyppeadala (Harv,)
Toelken in Journ. S. Afr. Bot. 41: 114 (1973); in Contr. Bolus
Herb. 8: 189 (1977).

TRANSVAAL: Dewsmghh 591 (SRGH) ; Juntold 1070* et 2664* (z);
Retmaann 6370 (z).

NATAL: Humbbetrt 14618* (p); Junend 235* (z); Kiilitkk 1368
(LD); Relmaonn T423* et 8785* (z); Rauprss 9190* (z), 24619*
(K; Z) et 27994* (z); Rumss 2930* (SRGH); Rudtdisis 357 et 1364 (P) ;
Wagper 8. h* (LD); Woudl 10280*, 10943* et 11103* (p) et
11109* (2).

PROV. CAP.: Peglerr 474 (B0W).

Annot.: Numerus Flansggan 1079 (PRE), a nobis non
visus, a TOELKEN (op. cit.: 193, 1977) ut Crasssukde peélivvida
subsp. bracthpptalala citatus, sed ab ipso auctore etiam ut

C. pellwoidda subsp. mampgnaliiis in herbariis BOL, GRA, SAM et
etiam in PRE relatus est (cf. op. cit.: 188).

106. Crassula brevifolia Harv. in Harv. & Sond., FL. Cap. 2: 339
(1862).

106a. Subsp. brevifolia — Toelken, op. cit.: 425 (1977).
ProvV. CAP.: Sciilébban 9023 (BR).

20. Crassula campestris (Eckl. & Zeyh.) Endl. ex Walp., Repert.
2: 253 (1843). —Thdlewm, op. cit.: 128 (1977).
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20a. Subsp. campestris— Toelken, op. cit. 120 (A977).

Prov. CaAP.: Drége 6910* (K); Eddbwm & Zegierr 1045% (K);
Priizss, Norhiniih & Weiinseckk 121* (LD) et 895* (K; LD) et 895*
(K; LD) ; Muir 8266* (K) ; ScilEnthéer 1321, 8651 (K) et 11260 (LD) ;
Waill 2425 (LD); Whigiht s. n.* (K); Zeglerr 2416* (LD) et 2514
(K; LD).

99. Crassula capitella Thunb. in Nova Acta Acad. Leop.-Carol.
6: 330 et 339 (1778).
99a. Subsp. capitella — Toelken, op. cit.: 386 (1977).

Prov. CAP.: Bolus 772* (K); Bumctetll 4458* (K); Dally <&
Solle 335 (z, isosyntypus C. albamensisy) ; Drége s. n. (BM); Fowur-
cade 2147 (K); Zegleer 995 et 1906 (K) et 2546 (LD).

99d. Subsp. Meyeri (Harv.) Toelken in Jourm. S. Afr. Bot. 41:
100 (1975); in Contr. Bolus Herb. 8: 393 (1977).
NaTAL: Rudhtiis 984* (vel 9827) et 1386 (z).

71. Crassula ciliata L., Sp. PL: 283 (1753). — Toelken, op. cit.:
293 (1977).
Prov. Cap.: Ligierhbegg 6702 (BR) ; Scilkaihder 9373 (BR).

79. Crassula coccinea L., Sp. PL: 282 (1753). —Thuedlkemn, op. ciit.:
317 (1977).

Prov. €Car.: N. J. Andbrssson 8. n.* (LD).

97. Crassula compaecta Schonl. in Journ. Linn. Soe. (Bot.) 31:
550 (1897). —Thellkem, op. cit.: 381 (1977).

ORANGE STAT.: Woed 5773* (z).

39. Crassula crenulata Thunb. in Nova Acta Acad. Leop.-Carol.
6: 330 et 339 (1778). — Toelken, op. cit.: 201 (1977).

NaTaL: Rudhttis 1039* (z).
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136. Crassula cultrata L., Mantissa Alt.: 361 (1771). —Toelken,
op. cit.: 518 (1977).

Prov. CAP.: Cooper 363* (z).

75. Crassula dejecta Jacq., Hort. Schoenbr. 4: 16, t. 433 (1H0D).—
Toelken, op. cit.: 305 (1977).

Prov. €ap.: Scilknifder 9849 (cor).

56. Crassula dependens Bolus in Jourm. Linn. Soc. (Bot.) 18: 391
(1881). —Tioedlkem, op. cit.: 247 (1977).

TRANSVAAL: Refmamnn 6368* (z).

NaTaL: Humtbert 15024* (p); Killiddk 1220 (Lp) ; Woodl 10877
(p; z).
Prov. €aP.: Galpim 2002 et 2022 (uMA).

23. Crassula dichotoma L., Pl. Rar. Afr.: 9 (1761). —Toelken,
op. cit.: 150 (1977).
Prov. Cap.: Editton & Zeyierr 115* (LD); Almtbsnn 605* (LD) ;
Scilenthder 5236 (coi); Zegieer 652* (LD)..

9. Crassula Doddii Schonl. & Bak. f. in Journ. of Bot. 36: 372
(1898). —Thyellkem, op. cit.: 108 (1977).

Prov. Capr.: Sciilkaiheer 10994 (BR; 0Ol, isotypi).

55. Crassula ericoides Haw. in Phil. Mag. 66: 30 (1825).
55a. Subsp. ericoides — Toelken, op. cit.: 244 (1977).
Prov. CAP.: Ladiérr 8. n.* (BR) ; Scilbaiheer 10427 (coi); Theron
1043* (D).
55b. Subsp. tortuosa Toelken in Journ. S. Afr. Bot. 41: 103 (197%);
in Contr. Bol. Herb.: 246 (1977).

Prov. Cap.: Estbrhbiyspsen 16758 (LD) ; Zeyisrr 2523 (LD).
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86. Crassula exilis Harv. in Harv. & Sond., Fl. Cap.: 347 (1862).

86¢c. Subsp. Cooperi (Regel) Toelken in Jourm. S. Afr. Bot. 41: 104
(1975); in Contr. Bolus Herb. 8: 338 (1977).

Prov. €ap.: Holnikegg s. n.* @D).

29. Crassula expansa Dryand. in Ait., Hort. Kew. 1: 390 (17389).
29a. Subsp. expansa — Toelken, op. cit.: 163 (A1977).

TRANSVAAL: Willnss 517 (P; Z).

NATAL: Rehweatin 77357 et §784F (2); Reuvtatds 9590% (B; 2).

PROV. CAP.: Drége 783% (P); Esterhysepen 238757 et 33178*
(LD); FElamaxper 1081 (LD); Eves, Novtimdh & Weimeerk 170%
212% et 992% (Lb); Listhsbegg 7394% (BR); Pesrston 6815% (LD);
Schikathder 11603 (LD) ; Sclileteen & Vam Brailp 9832 (BR; SRGH));
Spamrmaann® (LD) ; Walléc s, n, (LD) ; Zegtieer 986 (K, ut C. filitigadl).

29b. Subsp. filicaulis (Haw.) Toelken in Jourm. S. Afr. Bot. 41:
105 (1975); in Contr. Bolus Herb. 8: 166 (1977).

Prov. €ap.: Hutbbhissor 1350 (K); Pillanss 8159 (K); RRuogers
26807 (K); Scilibobhder 9469 (oo0i); Zegiesr 2524 (LD; P; Z).

Annot.: Specimen Zegler 2524 (PRE; SAM|) ut subsp.
esxpamse o TOELKEN (loc. cit., 1977) citatum est, sed specimen
in p radices adventitias lignosas habet.

131c. Crassula falcata Wendl., Bot. Beobacht.: 44 (1798).

Sym.: Crassulda perffdidteda L. var. fabatéa (Wendl) Toelken
in Jourm. S. Afr. Bot. 41: 115 (1975); in Contr. Bolus Herb.
8: 502 (1977).

Prov. Cap.: Zegleer 2561 (LD).

77. Crassula fascicularis Lam., Encycl. Méth. Bot. 2: 171 (1786).—
Toelken, op. cit.: 311 (1977).

Prov. Cap.: Acapkks 19865* (BR); Allnbbonn 355* (LD); Es-
terthiygaen 24026* (LD) ; Frikss, Nantiiwllih £&3WWpioaeds 14227 *(coadt);
E. Walll 10* (LD).
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76. Crassula fallax Friedr. in Mitt. Bot. Staatss. Miinchen 11:; 323,
fig. 1 (1974). —Twellkem, op. cit.: 308 (1977).

Prov. €Car.: Sdilkathéer 9886 (ooi1).

26. Crassula filiformis (Eckl. & Zeyh.) Dietr., Synops. Pl. 2: 1032
(1840). —Todlkem, op. cit.: 185 (1977).

Prov. Car.: Battimaann 1024* (z); Ediiton & Zegieer 1*7 et
26517* (z); Estehhyseen 19040 et 23764 (Lp) ; Mac Owan 1899* (@);
Scitlbatider 1420* et 5498 (z) et 9107 (ooi; z); Zeyterr 637 (z).

80. Crassula Flanagamii Schonl. & Bék. f. in Journ. of Bot. 36:
362 (1898). —Thudlkem, op. cit.: 322 (1977).

Naravr: Haygartlh sudb Woodl 1277 (z).

29d. Crassula fragilis Bak. in Jourm. Linn. Soec. (Bot.) 22: 469
(1877).

Syn.: Crassultn expanssa subsp. fragyitis (Bak.) Toelken
in Journ. S. Afr. Bot. 41: 105 (1975); in Contr. Bolus Herb.
8: 169 (1977).

TrRaNsvaAL: Codd 8431 (K, redet. ut C. expanssa subsp. fili-
cauliey) ; Exedl], Mendongen & Willdl 466* (Bwv).

SwAZILANDIA: Baygitss 1497* (z); Compttow. 29317 (K, ut C. €x-
pansy subsp. filtiaadiis).

131d. Crassula heterotricha Schinz in Bull. Herb. Boiss. 2: 203
(1894).

Syn.: Crassulty perffdidida L. var. hemredtichka (Schinz)
Toelken in Jourm. S. Afr. Bot. 41: 115 (1975); in Ceomtr.
Bolus Herb. 8: 503 (1977).

TRANSVAAL: Buiiteddgg 509* (K); Sewiifff & Mavaits 3759 (k).

NaraL: Fettyy 225*% (k); MeCleamm & Ogiliee (K); Riuddlptis
1433* (K; S; 2) et 682* (k; S); S¥ayy 7619 (BR; K); Woodl 523
et 7988 (BMm), 598 (BMW; K) et 9124 (B; Z); Wylte 8 n.* (LD).
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18. Crassula hirsuta Schonl. & Bak. f. in Jourm. of Boet. 36: 365
(1898), —Thosilkem, op. e€it.: 1258 (1977).
Prov. Cap.: Scihibetbder 11283 (BR, isottypus).
36. Crassula inandensis Schonl. & Bak. f. in Jourm. of Bot. 36:
364 (1898). —Myellkem, op. cit.: 1856 (1977).
NarTaL: Gerstheer 2401 (P). <
2. Crassula inanis Thunfb., Prodr.: 54 (1794) et FL Cap., ed. Schul-
tes: 282 (1823). —Thrdikem, op. cit.: 92 (1977).
TRANSVAAL: Waggrr s. n.* (LD).
Prov. €ap.: Hilllazdd & Buttt 6746 (00i); Sciibobhder 65899 (coi).
43. Crassula lactea Soland. in Ait.,, Hort. Kew. 1: 396 (178%9).—
Toelken, op. cit.: 209 (1977).
Prov. CaP.: Flanmpan 1273 (z).
114. Crassula lanuginosa Harv. in Harv. & Sond., Fl. Cap. 2: 347
(1862).
114a. Var. lanuginosa — Toelken, op. cit.: 455 (1977).
Prov. Cap.: Drege s. n.? (K, isoladistiypus).
114b. Var. paehystemon (Schonl. & Bak. f.) Toelken in Journ.

S. Afr. Bot. 41: 106 (1975); in Contr. Bolus Herb. 8:
455 (1977).

Prov. Capr.: Pegllur 1526 (K).

70. Crassula lasiantha Drége ex Harv. in Harv. & Sond., Fl. Cap.
2: 344 (1862). —Thdhkem, op. cit.: 292 (1977).

Prov. CAP.: Edechhyapsen 21311 (BR).

35c. Crassula matginalis Dryand. in Ait., Hort. Kew. 1: 368 (1789).

Syn.: Crassiide pelllucsdda L. subsp. maregnalisis (Dryand.)
Toelken in Journ. S. Afr. Bot. 41: 114 (1975): in Centr.
Bolus Herb. 8: 187 (1977).
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Prov. Cap.: Evikbomlll 107* (LD); Esttrhbygesen 23180 (Lb);
Friess, Nonllivadlh & Weiinoockk 261%, 453% et 971% (Lb).

42. Crassula multicava Lem. in Rev. Hort.: 97 (1862).

42a. Subsp. multicava — Toelken, op, cit.: 208 (1977).

Annot.: Numerus Wamd! 597 (BQL; SAW), in Inanda
(Natal) collectus, a nobis non visus, ut C. mudli¢ewac Lem, a
Toelken (op. cit.: 209) citatus est., sed ab ipso auctore ut
C. sarmemwdssa Harv. var. imbgyifighéia Toelken etiam relatus
(op. cit.: 201). Idem specimen Woodl 597 a Schonland (in
Trams. Roy. Soc. S. Afr. 17: 199, 1929) ut C. inamdémsigs cita-
tum est.

89. Crassula natalensis Schonl. in Bull. Herb. Boiss. 5: 861 (1897).
— Toelken, op. cit.: 353 (1977).

NaTar: Wood 4637 (z).
LEsoTHO: Dietkriten 696 (z).

1. Crassula natans Thumb., Prodr.: 54 (1794) et Fl. Cap., ed.
Schultes: 282 (1823).

la. Var. natans — Toelken, op. ¢it.: 88 (1977).

TRANSVAAL: Gonraith T726* (z); Rethweann 4235 (z); SStildedhier
3467 (BR: 2).
ORANGE STAT.: Moss 7986* (z).

99b. Crassula nodulosa Schonl. in Ree. Albany Mus. 1: 58 (1903).

Syn.: Crassultn capittdlés Thunb. subsp. melilosa
(Schonl.) Toelken in Jourm. S. Afr. Bot. 41: 100 (197%);
in Contr. Bolus Herb. 8: 390 (1977).

TransvaAL: Codd 4805 (k) ; Conveilh 287 (z, isotypus (Giessu-
lae pecithedde)y) ; Friks 5302* (k; LD); Junasi 824* (z); N\ation
208 (x); Ramil 143* (BM); Refinednn 5503* (z); Rogrrss 19114%,
23515* et 25121* (z) et 20920* (k) ; ScWidken T654* (BR; K);
Willnss 522* (K; P; Z).

Prov. CAP.: AewneMss 3631* (k); Bunttt Davy 10097* et
13801* (PRE).
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8. Crassula oblanceolata Schonl. & Bak. f. in Journ. of Bot. 36:
365 (1898). —Myellkem, op. cit.: 106 (1977).

Prov. Cap.: Scilkathder 8523 (ooi), 10886 (BR; oo1) et 11213
(BR; ©0I).
95. Crassula obovata Haw., Suppl. Succ.: 18 (1819).
95a. Var. obovata — Toelken, op. cit.: 376 (1977).
NaTaL: Jonasti 65* et 235a* (z); Rethmamnn 7945* (z); Wood
4629 et s. n.* (z).
81. Crassula orbicularis L., Sp. PL: 283 (1753). —Tlxellkem, op. cit.:
323 (1977).
NaTaL: Aconkss 11660 (BR); Ruahiids 1939% (BR).
44. Crassula ovata (Mill.) Druce in Rep. Bot. Soe. Exc¢h. Club
Brit. Isl.: 617 (1917). — Toelken, op. cit.: 211 (1977).

NaTAL: Morviss 967 (K); Woodl 4489 (K).

Prov. CAP.: Baur 880 (K); Bunaifedll 2905* et 3417* (K);
Drégee 6890* (BM; K); Ecilton & Zeymsr 1876* (p; 8) et 2536*
(P; z); Founcasfe 2257* (Kk); Gelpim 1533 (k); Hamwy 8. A
(BM; K); Leng 689 (K); MacOwain 727 (EM:; K; P); Pegirsr 1759
(K) ; Sehonlandd 537 ().

35a. Crassula pellueida L, Sp. PL: 283 (1753). —Tmwlikem, op.
eit.: 183 (1977), semsty sitr.

Prov. Cap.: Esttrhbyggsen 23973% et 24131 (LD).

131. Crassula perfoliata L., Sp. PL: 282 (1753). — Toelken, op.
cit.: 498 (1977), semsy sdtr.

PROV. CAP.: Zeylarr 2560 (P).

104. Crassula perforata Thumb. in Nova Acta Acad. Leop.-Carol.
6: 319 et 338 (1778). —Thedlkem, op. cit.: 415 (1977).

NaTraL: Rudiiigs 1005* (z); Wood s. n.* (z).
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67. Crassula pruinosa L., Mantissa: 60 (1767). — Toelken, op:
cit.: 284 (1977).

Prov. Cap.: Scillkothder 7273 (00i).

20b. Crassula rhodesica (Merxm.) Wickens & Bywater in Kew
Bull. 34, 4: 632, t. 18, fig. A-B (1930).

Syn.: Crassultn campesttiss subsp. pharrecoiddes Toelken
in Jourm. S. Afr. Bot. 41: 99 (1975); in Contr. Bolus Herb.
8: 130 (1977), non C. phawnaccoiddes Fisch. & Mey, (1841).

S. W. ArmicA: Kerss 3038* (LisSC).

105. Crassula rupestris Thunb. in Nova Acta Acad. Leop.-Carol.
6: 329 et 337 (1778).

105a. Subsp. rupesttis — Toelken, op. cit.: 420 (1977).
Prov. Car.: Sciikatféer 7487 (oo0i1).

57. Crassula sareocaulis Eckl. & Zeyh. Enumm. Pl. Afr. Austr.:
295 (1837).

57a. Subsp. sarcocamlis— Tosdlkem, op. cit.: 252 (1977).

Arr. AUSTR. (praecipue Transvaal): Bolliss 244* (BM), 580
et 3025 (x); Bruase 334 (K); Codd 7912 (K); Galpin 2001 (X;
IMA) ; Haygartth s. n.* (BM|, speeim. natal.); Huitthisson & Gilkett
4402* (K); Jupsl 1675* et 2656* (z); Loiy 918* (K); Miaadwan
919 (K); Meews: 9855 (K); MilRr S. 259 (K); Pryr 4610* (K);
Roditn 4527 (vel 2527, in TOELKEN, 6p. 6it.: 254, 1977); HWgers
1259%*, 14613 6t 18807T* (K) 6t 23046 (Z); Rudniiss 1085 (K);
S@gﬁ%@éﬁs 850 (k); Teelesn, 1216 (BR) et 1218* (k); Wilws

57b. Subsp. rupicola Toelken in Journ. S. Afr. Bot. 41: 116 (197%):
in Contr. Bolus Herb. 8: 254 (1977).

Are. AUSTR. (praecipue Natal): Cooper 1129* (k); Dwrége
6905 (BM|; K); Eduwsardds 2278 (K): Galpim 6614 et 10027 (K);
Gerrandl 1782* (K): Guillanmodd 2225 (K); Killligk 1371 (K, iso-
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typus subspeciei); Kiliikk & Vatrrmegtjer 3822 (K); Maraiss 1315*
(K) ; Retirmamnn 6875* (z); Willlawnss 598* (K); Wood 3187, 4591*
(K) et 10279 (P).

38. Crassula sarmentosa Harv. in Harv. & Sond., Fl. Cap. 2: 348
(1862).

38a. Var. sarmentosa — Toelken, op. cit.: 119 (1977).
NATAL: Radiuids 1387 (P; z); Steyy 7361 (BR).

38b. Var. integrifolia Toelken in Journ. S. Afr. Bot. 41: 117 (197%)):
in Contr. Bolus Herb. 8: 201 (1977).

NATAL: Stneyy 7630 (BR).

21. Crassula Sehimperi Fisch. & Mey., Ind. Sem. Hort. Petropol.
8: 56 (1841).

21a. Subsp. tramsvaallemsis (Kuntze) R. Fernamdes in Bol. Soc.
Brot., Sér. 2, 52: 172 (1978).

Syn.: Crassultn Sefiinppeiri var. Sethiinpperi sensu Toelken,
op. cit.: 133 (1977) quoad syn. pro parte.

AFR. AUSTR. (praecipue Transvaal): Bolkes 10896 (K; z); Bt
Davy 18950* (K); Codd 7799* (SRGH); Dewenithh 832 (K) ;. IDEs-
touwngjess 8. n.* (BR); Hamaswm 479* (K): Hutbihiason & Mogy 2911
(); Meebollii 13035* (BR): Nattion 144 (K); Refimeann 4623%,
488T*, B71T* et T171 (z); Rogemss 22710 (z) et 22717* (K);
Scipethger 4295* (z); Scilitdhen T7760* (BR) et 9408 (K; 2z);
Scwifff 5365 (K): Wellls 2536 (K); Wendtrmaonn & Obiseviieck
1674 (K).

21h. Var. illecebroides (Welw. ex Hiern) Rowley in Cactus &
Succ. Journ. Gt. Brit. 40, 2: 53 (1978).

Syn.: Crassulin Sefiinpperi var. lanceolhita Toelken in
Journ. S. Afr. Bot. 41: 117 (1975); in Contr. Bolus Herb.
8: 136 (1977) pro maxima parte, non C. lancewlhtte (Eckl.
& Zeyh.) Endl. ex Walp. (1843).



112 R. Baitmdda Féernanies

AR, AUSTR. (Tramsvaall, Natal, Orange Stat., Lesotho, Prov.
Cap.): Balliss s. ni.* (K); Bukbe 381* (K); Cooper 748% et 1946*
(K); Digttrtdan 166b (P); 2Ecktwn 107* (K); Galpiin 1795 et 6618
(K) ; Hepburrn s. n. (K); Killiakk 1346 (BR; LD); MacOwmn 344*
(K); Ponit 423 (z); Retmaann 3899* (K), 5966* (K; Z) et 7023* (2);
Rudidiis 976 (P; z); Sciitebhder 6911 (K; z); Toelleen 1211 (K);
Waouidl 4762 (K) et s. n.* (2); Zegler 638 et 646 (K).

27. Crassula sebaeoides (Eckl. & Zeyh.) Toelken in Jourm. S, Afr,
Bot. 41: 118 (1973); in Contr. Bolus Herb. 8: 158 (1977).

PrOV. CaPp.: Scilitmpper s. n.* (z); Sciaméadd 1679 (z); Zégyber
2512 (z, isolectotypus Gramemttikis gentiémpididis var. mediéee Harv.).

94. Crassula sediflora (Eckl. & Zeyh.) Emdl. ex Walp., Repert.
2: 254 (1843).

94a. Var. sediflora — Toelken, op. cit.: 373 (A977).
NAaTaL: Rudtdsisis 903* et 3751 (z); Sim s. n. (z); Waoadl 597%,

1840, 4462 et 11193 (2).
Prov. Cap.: Ty 2141 (K).

117. Crassula sericea Schonl. in Emgll., Bot. Jahrib. 45: 254 (1910).
117a. Var. sericea — Toelken, op. cit.: 464 (1977).

Prov. Car.: Sciitebider 11436 (K, fotogr.).

88. Crassula setulosa Harw. in Harv. & Sond., Fl. Cap. 2: 347
(1862).

88a. Var. setulosa — Toelken, op. ¢it.: 342 (1977).

TRANSVAAL: Codd, 6478* (K); Leatth & Bay)isss 11683 (SRGH) ;
Rogprss 14126 (z); ScHiebben T808* (BR); Wassseighll 89T* (LD).
LESOTHO: Wendéemanmmn & Oberdicckk 1525 (BR).
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88c. Var. deminuta (Diels) Toelken in Jourm. S. Afr. Bot. 41: 118
(1975). —iim Contr. Bolus Herb. 8: 348 (1977).

TRANSVAAL: Willnss 515 (z).

88d. Var. rubra (N. E. Br.) Rowley in Cactus & Succ. Journ. Gt.
Brit. 40, 2: 53 (1978).

Natar: Woodl 4632 (z).
LEsoTHO: Wendbrmannn & Obevdizaddc 1552 (BR).

Annot.: TOELKEN (op. cit.: 351, 1977) specimen Wiarder-
mam & Oberdieadkc (PRE) sub n.® 7552 citat. An error per
15527

88e. Var. longeciliata Toelken in Journ. S. Afr. Bot. 41: 119 (1975);
in Contr. Bolus Herb. 8: 352 (1977).

Natavr: Killiekc (BR; LD).

Annot.: An species propria?

92b. Crassula similis Bak. f. in Bull. Herb. Boiss., Sér. 2, 3: 814
(1903).

Syn.: Crassulzn alba Forsk. var. panvisspplia (Sehonl.)
Toelken in Jourm. S. Afr. Bot. 41: 93 (1975); in Conte. Bolus
Herb. 8: 368 (1977).

TRANSVAAL: Buittewldgg 546 et 904 (k) ; Galpiin 900 et s. A, (K) ;
Junastl 1071 (z); Leanth 11138* (SRGH); Meeuwss: 9854 (K; SRGH);
Miller & Sciiespeess 41 (K); Regerss 14578 et 14673 (K), 18823*
et 20172* (z), 20147* (K; z); Seheapsdss 613 (K) ; Vam der Merwe
1307 (K); Wagmr 8. a.* (LD).

ORANGE STAT.: Stnit 11161* (Biv).

6. Crassula strigosa L., Pl. Rar. Afr.: 10 (1761). — Toeelken, op.
cit.: 103 (1977).

Prov. CaAP.: Scitbetkder 8508 (coi).



114 R. Batadda Fauramndes

72. Crassula subulata L., Mantissa Alt.: 360 (1771).

72a. Var. subulata — Toelken, op. cit.: 296 (1977).

Prov. €CaAPp.: Galpim 11240 (BR); Scianthder 9364, 9476 et
9936 (ooi).

72c¢. Var. fastigiata (Schonl.) Toelken in Jourmn. S. Afr. Bot. 41:
121 (1975); in Contr. Bolus Herb. 8: 299 (1977).

Prov. €apr.: Wendtymaann & Obevditaddk 961 (BR).

116b. Crassula swaziensis Schonl. in Journ. Linn. Soc., Bot. 31:
548 (1897).

Subsp. swaziensis — R. Fernamndies in Bol. Soc. Brot., Sér. 2, 52:
193 (1978).

Syn.: Crassultu globwlhridoddss Britten subsp. amygyogiylla
(Diels ex Schonl. & Bak. £.) Toelken in Jourm. S. Afr. Bot.
41, 2: 106 (1975); in Contr. Bolus Herb. 8: 460 (1977).

Annot.: Cf. R. Fimrwanmes (loc. cit., 1978) quoad spe-
cimina tramsvazlensia et swazilandiensia.

87. Crassula tabularis Dinter in Feddes Repert. 19: 146 (1923).—
Toelken, op. cit.: 339 (1977).

S. W. ArmicA: Segabdl 1726 (Lisc), 3917a (BR) et 4366* (Lm).

121. Crassula tecta Thunb. in Nova Acta Acad. Leop.-Carol. 6:
328 et 331 (1778). — Toelken, op. cit.: 475 (1977).

Prov. CAP.: Kew R. Bot. Gard., XI-1913 (K, «collected nr.
Prince Albert by Prof. Peawsam in 1912%).
13. Crassula tenuipedicellata Schonl. & Bak. f. in Journ. of Bot.
40: 288 (1902).— Toelken, op. cit.: 114 (1977).

Prov. CaP.: Schibothéer 11247 (BR, isotypus).
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59. Crassula tetragona L., Sp. PL: 283 (1753).
59a. Subsp. tetragona — Toelken, op. cit.: 260 (1977).
Prov. €ar.: Schikntider 9756 (0oi).

15. Crassula Thumtbenxgiani Schult, Syst. Veg., ed. 16, 6: 733
(1820).

15a. Subsp. Thunbergiana —Tlydlken, op. cit.: 119 (1977).
Prov. €ar.: Scilkathder 4880 (ooi; P).

101. Crassula tomentosa Thunb. in Nova Acta Acad. Leop.-Carol.
6: 329 et 333 (1778).

101b. Var. interrupta (Harv.) Toelken in Jourm. S. Afr. Bot. 41:
123 (1975) fiin Contr. Bolus Herb. 8: 408 (1977).

Prov. Car.: Sciltathéer 8382 (ooid).

46. Crassula umbella Jacg., Coll. 4: 172 (1791). —Tedlkem, op.
cit.: 219 (1977).

Prov. CAP.: Hawdly 446 (z); Schiknthéer 8458 et 11119 (ooi).

90. Crassula vaginata Eckl. & Zeyh., Emura. Pl. Afr. Austr.: 298
(1837); Toelken, op. cit.: 356 (1977).

ArR. AUSTR. (Transvaal; Swazilandia; Natal; Prov. Cap.);
Baumr 120* (K) ; Bayjlsss 2062 (p; z); Beettvn 191 (P; z); Bernard
8883* (K):; Bowite 5* (BM); Bolus s. n. (BM); Clarike 89* (BM);
Codd 9509* (K; SRGH); Cofmptom 27611 et 30553* (K); Cooper
1119* (BM; K) et 2307* (K); Dewenishh 577 et 614 (K); Mimnini
8 n* (K); Galpim 1455% (K); Galpim 818, 13110* et 14495 (K);
Glass 1455 (K); Guilbwmedd & al. 193* (K); Humibei: 14975*
et 15075* (P); Huictwigon 2763 (K); Jusasi 308* 1248* et
2665* (Z); Killicke 1446* (K); Kunitge 8 B (K); Liithamberg
8168* (K); Lony 948 (K); MeClan 118 (P; Z), 580 (i) et 808
(k; Lb; B) ; MacOwrn 86 () ; Meewse 8816, 9960* et 10080* (K);
Mol 685 (i; B; z); Peglprr 488 (BM; ¥) ; Plawit 82 (p); Prmr & A.¥
(K); Rendpsr 247 (K); Remmeann 6273% (K; %), 6721* pro parte
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et 6903* (P; z); Rogmss 3957, 11429*, 18553* 18583* 19129%,
20143*, 20148*, 23534* et 30014 (K; P; Z), 14625 (z) et 28371*
(K; Z); Resss 2085* (K); Ruditiss 225 (Bil; K; Z) et 825* (B:
K; z); Semifeyy 65* (K): Scilldben 9534 (K): Sidky 1598 (Bl K)
et 1599* (K); Swwesit 139* (K); Sweyy 6943 (BR; K); Thyson
796* (K): Vam der Merws: 1266 et 1298 (K); Wagnr B169* ();
Werntdtymaann & Oberdiesidc 2085 (K) ; Willnss 534* (K); De Wiver
8276 (K); Woodl 43* et 5247 (BM; Z), 436* (BiY), 4335* et
10758* (K) et 11178 (B); Wyite in Woodl 8955* (P).

4. Crassula Valllantii (Willd.) Roth, Enum. 1: 992 (1827). = Teel-
ken, op. cit.: 95 (1977).

TRANSVAAL: Relfmannn 6668* et 6703* (Z).
Prov. €apr.: Scilkaifder 10936 (BR; cox).



Crassula Leachii R. Fernandes
Specimen Leacth 8135 (PRE, holotypus).

TAB.
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NOVIDADES FICOLOLOGICAS
DA RIA DE AVEIRO

par
M. POVOA DOS REIS *
Institute Botfmico da Universidade de Coimbra

S dltimas pesquisas sobre Rodoficeas da Ria de Aveire

permitiram-mos encontrar dois taxa novos para Pertugal:
Gracillamiin, vermwosae (Huds.) Papenf. var. progeriime Turm, €
Polysijpboidia ureeslbtée (Lightf.) Grev. var. formese J. Ag:

O primeiro taxon ja tinha sido assinalado na Europa para
a Inglaterra e norte da Framga. Na América desce do nerte até
Nova York. Trata-se por conseguinte de uma espécie nérdica.
E de notar que a Ria de Aveiro se encontra no dmbito do mesme
paralelo — 40° — que Nova York, constituimdle, portamt®, & exis-
téncia da referida espécie em Portugal mais um dado a favor da
teoria de WimcENER, segundo a qual os dois continentes da Europa
e da América, se teriam separado em datas primitivas.

O segundo taxon foi encontrado pela primeira vez em Portugal,
por ocasidio de pesquisas pormenorizadas efectuadas nos vérios
esteiros da Ria, a fim de se circunscreverem os locais em que
a espécie se apresenta em quantidades industriais, tendo em vista
a utilizagdo dela para a fabrica da SICOMOL de Lavos.

E no esteiro do Carregal, entre a ponte da Varela e a praia
do Arainheo, que existem dois taxa de Gracilwiin vermmeosae (Huds.)
Papenf. perfeitamente distintos, G. vermuecossa var. vermwosse €
G. vemueossa var. provemiima: a primeira ndo ultrapassa a
dimenséo de 50 ¢cm, vive misturada com Rugmin spivadiss (L.)
Dumeort. e Potenvegtdon pectinadys L., em aguas baixas, ao longo
das margens, raramente sobre a areia com pequena mistura de
vasa, por vezes areia pura. A segunda atinge um comprimento

* Centro de Fito-sistemética e Fito-ecologia (Ee C2) do Imstituto
Nacional de Investigagio Cientifica (INIC).

[l
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de 2,40 m, vive sem mistura de Potamoggtdoauresys, em 4guas
fundas, ao longo da parte cemtral do mesmo esteiro, sempre

abundante sobre gramde altura de vasa. Além disso, apresenta-se
em quantidades industriais, pois que em pouco tempo, conse-
guimos encher 30 sacos grandes de plastico. No entamto, esta
abundancia ndo é a mesma em toda a parte. Assim, no esteiro
de Vagos ha grandes tufos dela dispersos, porque ai a vasa
negra ndo é continua, como acontece no esteiro do Carregal,
onde a planta forma uma camada continua. E é sempre sobre
vasa abundante que ela vive, ao contrario do outro taxon que
existe em meios pobres de vasa.

Fam. GRACILARIACEAE
Género GRACILARIA

Gracilaria verrucosa (Huds.) Papenf. var. procerrima Turm.—
Newton, Handbook: 431 (1931).

A presente variedade afasta-se da espécie Gracillantén veernucose
var. vermucessa (Huds.) Papenf. especialmente pelo talo que atinge
2,40 m de comprimento e néo somente 50 em; pelos ramos longos
e muitas vezes simples; pelo suibstrato sempre de vasa muito
abundante, ete.

ECOLOGIA

Entre a ponte da Varela ¢ a Praia do Arainho:

a) pH
1° pna 4gua & superficie . . . . . . . . 7383
%tg g yasgg - - - - - - . . .. ’;,g
By Nitites - - - - - - - - - - - - Nig acusey
) E‘I%’%%'i%%
»nav%?aa' T -1617%‘85 11%8
€59 da amostrs de vass sseg g HBE - - §7§§
d) CO. combimado:
1 na 4gua . . . . . . . . . . . . . 996mg HCOy1
2° pa vasa . . . . . . . . . . . . . 956mg HCO/ UMD g

de vasa
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Fam. RODOWIELACEAE
Género POLYSIPHONIA

Polysiphonia urceolata (Lightf.)) Grev. var. formosa J. Ag.—
Newton, Handb.: 347 (1931).

P. forrnosaa Suhr.

Talo formado por filamentos muito delicados, subflacidos,
dispostos em tufos densissimos de 5-12 cm de altura; cor imten-
samente vermelha, mas acastanhada oOu escira por exsica¢do;
ramificaglo pseudodicotémica nos eixes principais. Ramos alon-
gados e flexuoses, alternadamente ramificados; ramuseulos supe-
rieres tnilaterais e sitibeorimboses, ramuseulos stipremos rectos
eu ineurvades 6o 65 apiees muitas vezes revestides de fibras
bissbides. Artiewlagdes €6s eix6s principais aproximadamente
iguais ae diametie na parte inferier de tale, 2-5 vezes 8 diametro
na parte meédia e iguais eu inferieres na parte superier. Sif8es
perieentrais 4. Tetragpordngios dispestes em série, A6 meis 4es
Famuseules superiores, ternande-0s fusifermes. Anteridies 1aierais
80 lenge des 4piees des rames, laneceslades, pendentes de Hm
pedieele ténue & lenge. Eistecarpes eurtamente pedicelades &
Hirienlares.

Haibiitat

Ria de Aveiro, no esteiro de Mira, a sul do Bairro dos Pes-
cadores, préximo da ponte da Vagueira, 27/IX/19N9, leg. M. Wiisira

ECOLOGIA
Temperatura:
Enchente . . . . . . . . . . . . . . . . .. 1% C
Vazante . . . . . . . . . . . . . .. ... 188 C
Salinidade:
Enchente . . . . . . . . . . . . . . . . . .. 28 %
Vazante . . . . . . . . . . . . ... 28%
O, dissolvide ppm:
Enchente . . . . . . . . . . . . . . . . . .. 9,7
Vazante . . . . . . . . . . . . . . . . . 10,1
pH:

Enchente . . . . . . . . . . . . . . . . . .. 8,15
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O GENERO CHEWANFHES SWARTZ
EM PORTUGAL *

par
M. L. ROCHA AFONSO
Instituto Superior de Ag in, Lisboa
SUMMARY

The A. checked the available specimens of Cheiltmiitdses spp. preserved
in the main Portuguese herbaria. After a careful study of the species
concernedt, the A. concluded that part of the specimens once takem as
Ch. piyiditidides or Ch. frapganns do not belong to this species but must be
credited to Ch. guancbicica Bolle, Ch. maddeewsisis Lowe and Ch. tinax¢i Tod.
Keys are provided as well as distribution maps, and plates of each species.

O género Cheillanthkes Swartz tem sido modernamente consi-
derado (A. C. Jmmmy & H. P. FwcHs in TuriN & al.,, FI. Faur.
1: 10. 1964; J. Firanoo & M. L. RoCHA Aronso in FlRawco, Nove
Fl. Portt. 1: 11-12. 1971) como estando representadio em Portugal
por quatro espécies.

Porém, em revisao recente do género para Espanha (C. SAENZ
DE Rrvas & S. Rovas-Nwrrinez, Lagresedida 8(2): 214-241. 1979),
verifica-se que parte dos espécimes espanhdis em tempos identi-
ficados como Ch. pienidlidéddes (Reichard) C. Chr. néo pertencem
a esta espécie mas devem antes ser referidos a Ch. gussndhica
Bolle, Ch. madizersieis Lowe e Ch. duriensids Mendonga & Vasc.

O conhecimento deste trabalho espanhol levou-nos a pemsar
que seria util proceder a uma revisio do material partugués
a fim de verificar se haveria motivo para idénticas alteragdes.
Assim, estudamos pormenorizadamente os espécimes preservados
nos herbarios do Instituto Superior de Agronomia, Lisboa (L),
Faculdade de Ciéncias de Lisboa (LiSW), Instituto Botinico

* Comunicagio apresentada na Reumidon Iniévadoiekal de PtPéddbdedin,
Algeciras (Out. 1980).
(»]
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«Dr. Jillio Henrigues», Coimbra (coi) e Instituto de Botdniea
Dr. Gongalo Sampaio, da Universidade do Porto (F0), e aiegfimos
4 conclusdo que, de facto, essas espécies recentemente Ccittadas
para Espanha também se encontram em Portugal, desconhe-
cendo-se até aqui a sua existéncia neste pais por deficiéncia de
identificaglio do material herborizado.

Antes de darmos a relagdo dos espécimes estudados, com a
sua distribuigiio em mapas proprios por cada espécie e notas sobre
a sua ecologia, entendemos conveniente apresentar umas chaves
que facilitem a identificagiio das sete espécies que julgamos
representaremn 0 género Cheillmitkes Swartz em Portugal con-
tinentall.

1 Segmentos das folhas glabros na pagina imferior
2 Folhas de raquis fundamente sulcada, com o0s bordos alados, esparsa-
mente glandulosa; pseudo-indifsio continuo . . . . . 1. guanchica
2 Folhas de raquis com sulco pouco profundo com os bordos néo alados,
ramentosa; pseudo-indiisio descomtinuo
3 Pseudo-indgsio fimbriado; segmentos de primeira ordem oblongos .
2. pteridioides
3 Pseudio-ind@isio com os lobos inteiros; segmentos de primeira ordem

ovados . . . . . .« « 4+ .+ , 3. maderensis
1 Segmentos das follinas ramentosos na pagma fimffeariigxr
4 Limbo coberto por ramemntos filiformes na pagina superior . . 7. vellea

4 Limbo glabro na pagina superior
5 Limbo densamente revestido por ramentos clatrados na pAgina imferior
. 6. marantae
5 lebo néo ram@nmkmm provndo de pelos glandulosos na pagina imferior
6 Limbo % esparsamente coberto por pelos curtos (com 2-5 oélhilazs)
4. tinael
6 lebo densamente coberto por pélos comprldos (com 5-9 células)
. 5. hispanica

1. Ch. guanchica Bolle, Bonglanditia 7: 107 (1859).
ALGARVE

Serra de Monchique, Caldas, J. &/Mxsendfo Guimardges, VI-1887
(Lisu, P-512); Monchique, A. MoTler, VI-1887 (coi).

Esta espécie, s6 muito recentemente considerada para 6 Sul
de Espanha e Portugal (SAENZ DE RIwAS-WINKTINGZ, 1979) pareee
sier, no nosso Pafs, muito rara e apenas leealizada nas faldas
meridionais da Serra de Menehigte.
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2. Ch. pteridicides (Reichard) C. Chr., Ind. Fil. 178 (1905).
BEIRA LITORAL

In rupestribus, ad flum. Mondego, prope Conimbricam, Wikhittsh,
VIII-1848 (Lisu, P-2616).

ESTREMADURA

Serra de Candeeiros, pr. Olhos de Agua, C. Taxawess, 29-X11-1953
(Lisu, P-55349) + Sintra, pr. Penaferrim, J. de Wsooncellus,
IX-1951 & MIMAU952 (Lisi) + pr. Santa Luzia, retro Loires,
Webuiigshf, 11-1853 (LiStJ, P-2615) + Lisboa, Tapada da Ajuda.
J. d’Msvermido Guimawégss, II-1885 (LiSU, P-511); A. Waweno,
IM-1932 (Lisi) + Belém, E. da Veigm 11, s/ data (ooi) + Serra
d’Arrabida, C. Romaniiz 1218, 911110988 (Lisu, P-564R1); Weélebifissdh,
V-1843 (LiStJ, P-2616) & s/ data (LiSt), P-2618); in sumis rupibus
Serra d’Arréida, Wellvif¢shh, 11I-1842 (coi); Fdjo, G. Pedio 6.2 sér.
29, 25-IV-1970 (LiSi); do Portinho ao Convento, R. Palkiitiea &
F. Mendess, V-1908 (LiStJ, P-2619); Mata do Solitirio, A. RRerdira,
J. Az, G. Costa & A. Semmay, 17-IV-1968 (PO-9956); roches a
FPest de Portimho, J. Daveamy, 1X-1881 (Lisu, P-2612) + Serra de
S. Luis, alt. 200 m, J. Davemy, III-F1879 (LiSU, P-2613).

RIBATEJO

Serra d’Aire, prés Torres Novas, J. Daweswy, VIII-IX-1885 (LISU,
P-2621 & P-2622) + murs de Constancia a4 Abrantes, J. Ihaveau
1129, VI-1884 (LiSt, P-2624).

Esta espécie, tal como actualmente definida, tem uma dis-
tribuicdo que corresponde ao Centro Ocidental de Portugal, em
zonas calcarias e muros argamassados.

3. Ch. maderensis Lowe, Trvanss. Camitrr. Phill. Soe. 6: 528 (1838).
Ch. fragresas auct. lusit,, non [L.] Webb & Berth. (1847), p. p.

TRAS-OS-MONTES

Braganga, P® Bamass Carmeibm, 24-111-1944 (PO-6274) + Moga-
douro, S. Pedro, J. R. dos Samthss Junitor, 1-1925 (PO-2796 p. p.).
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ALTO DOURO

Carrazeda d'Anciaes, Ribalonga, J. de Vasuancetlides, III-1940 (L1S1)
+ Regoa, M. Paudlivwo d’Olising, V-1879 (coi); muros da Quinmta
da Vacaria, s/ col., 1-11-1879 (LiSU, P-2609 & P-2614) & s/ col,,
3-111-1879 (uisu, P-2608) + Pinhao, entre Ferrao ¢ Gouvimhas,
¢. 100 m, P. Siluay, Romziteq, Teles & Raiintlag, s/ data (PO-BT09) +
Urros, Seixo do Vieiro, P. Lagess & G. Pedhw 629, 24-1V-1941
(L1si) + Figueira de Castelo Rodrigo, Barca d'Alva: Cabegco do
Varandas, G. Pedro 832, 1-V-1941 (Lisi) e estrada para Freixo
[de Espada-a-Cinta], A. Rewsiieg, G. Costa & J. Araigo, 5-V-1967
(PO-26970) + Freixo de Espada-a-Cinta, Quinta do Saltinho,
G. Pedny 758-A, 27-IV-1941 (Lis1).

DOURO LITORAL
Serra do Valongo, Porto, s/ col. e s/ data, n.® 2007 (ooi).
BEIRA BAIXA

Abas da Serra [da Estrella], Covilhda, A. R. da Cunitay, VI-VII-
-1881 (Lisu, P-2611) + Castelo Branco, S. Martinho, A. R. da
Cunifay, VI-1881 (LiSt), P-2629).

ALGARVE

Serra de Monchique, Picota, 700 m, J. d’’ksepnddo Guinmeides,
VI-1887 (LiSt), P-512-A).

Esta espécie parece preferir locals abrigados e de clima subeon-
tinentall, com solos mais frequentemente xistoses.

4. Ch. tinaei Tod., Giorm. Seii. Natt. Ecem. Paleimeo 1: 217-218 (1866).

Ch. durignsids Mendonga & Vase., Anaits sz, Vo Perio
15(4): }7 (1956).

Ch. fragreans auet. lusit., non [L.] Webb & Berth. (1847), p. p.

Ch. pienidioidaes auet. lusit., non (Reiehard) €. Chr. (1905),
p. p.
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TRAS-OS-MONTES

Miranda do Douro, margens do rio Douro, R. Palttinbka & F. Men-
des, VI-1914 (Lisu, P-2620); Reesiiea & J. Casthm, 13-1V-1944
(PO-3288).

ALTO DOURO

Teixeiré, Caldinhas (Baifio), P. Lagess & G. Pedhw 58, 22-I11-19411
(Lis1) + Sabrosa, pr. dum ribeite,” A. Reesiira & J. Casinm, 13-11-
-1945 (PO-4974); Sabrosa, Chanceleiros, Razgitea & J. (0Gasiro,
13-11-1945 (PO-4973); Sabrosa, estrada para Gouvées, G. (ostia,
A. Semmar &£EBBevardino, 299FW19933(P127045) ) ++(OasaissddoDoarey,
Quinta das Carvalhas, Vale das Pombas, G. Bantlassq, M. Miyre
& G. Pedro 3475, 24-1V-1942 (Lisi) + S. Jodo da Pesqueira, Sou-
telo, Monte de N.* Senhora de Lourdes, A. Reesiisg, D. Haweto
& A. Semay, 29-VI-1969 (PO-26971) + Ribalonga, J. de Wseon-
celos, THFI®40 (Lisi) + Carrazeda d’Ancides, Tua, Tralhariz,
G. Bartlussa & M. Mynee 3902, 10-V-1942 (Lisi); Tua, Fiolhal, G. Bar-
bosa & M. Myee 3962, 10-V-1942 (LiSl): entre a estagho de e. f.
de S. Mamede de Ribatua e a povoagéo, G. Bartissa & M. Miyre
3975, 13-V-1942 (LiSi) + Alij6, S. Mamede do Tua, margemn do
tie Tua, Remsitpa & J. Castp, 16-1V-1943 (PO-021) + Carrazeda
d’Ancidis, Foz Tua, A. Rozsitae, D. Banmetto, G. Costar & A. Sania,
21-V-1970 (PO-27040) & 3-1V-1971 (PO-27044) + Entte a Régua
e Mesfo Frio, M. Peeitag, VII-1879 (00i) + Régua, Salgueiral,
P. Logess & G. Pedho 98, 23-111-1941 (LiSI); Galafura, Ciderma,
F. Memndlongea & J. Vesuwancedlios 32, 1HN-1941 (LiSI) + entre
Pinhdo e Régua, Rezmnude, Alleaddre, A. Seman & B8ennartino,
8-IV-1976 (PO-27048) + Vila Seca de Armamar, Vale do Tedo,
A. Mendewngge & J. de Vasooncetlles, 1-1941 (LiSi) + Valenga do
Douro, Serro de Senddes, P. Lamss & G. Pedhp 472, 15-1V-1941
(Lis1) + Santa Marta de Penaguifo, Casal da Gaivosa, A. Heéazdira,
A. Setney, Bemnaxdlieao & Carfess, 2-111-1974 (PO-27046) + Tabuacgo,
Quinta do Seixo, A. Reetiieq, A. Serray, Bernardiiao & Eenlles,
3-11I-1974 (PO-27047) + Vila Nova de Fozcoa, entre Veslvio e
Vargelas, ribeira da Teja, G. Bantinssa & M. Myree JBBJf, 13-X-1942
(Lisi) + entre Almendra e Castelo Melhor, Serro de S. Gabriel,
G. Pedrw 2037, 2-VI-1941 (LiSI) + Figueira de Castelo Rodrigo,
Barca d’Alva, Quinta da Pedrigca, A. Romitag, D. Bametéo, G, @rsta
&EAA. SGearaa, 9-9-19007 1 (RORPTOL) )y ++FFavino dele Espapdata-Libhata,
Poiares, Quinta do Saltinho, G. Pedvo 768, 27-IV-1941 (LIRJ).
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BEIRA TRANSMONTANA

Almeida, Vale de Marcos, A. R. da Cunitay, VII-1884 (LISU, P-2623).
DOURO LITORAL

[Amarante, Teldes], Vendas Novas, E. Jomstéon, 23-11-1890
(PO-2794) + Alfena, Ponte Ferreira (arred. do Porto), E. Jighns-
tom, VII-1894 (coi) + Marco de Canavezes, Vila Boa de Quires,
Remungoso, no caminho para a Torre, G. Costm, 7-1I-1971 (PO-
-27042) + Porto, Ameeira, pr. Monte dos Burgos, J. (oainoe,
17-VII-1941 (PO-022 & 6456) + Famzeres, Aguiar do Sousa, Rio
Tinto e Porto, A. Luem, s/ data (00i).

BEIRA ALTA

Viseu: Vil de Moinhos, M. Fermaiizg, VII-1886 (coi); margens do
Déo, M. Fermiizg, VII-1886 (coi) + Mangualde, A. Moller;, VII-1884
(coi) + préx. Ponte da Atalhada (Mondego), A. Moler, VII-1886
(ooi) + arted. Oliveira do Conde, Petrofeira, A. Moller;, VII-1886
(coi).

BEIRA LITORAL

Cabrizes, Zorro, marg. do Mondego, J. Hemniipwss, IV-1880 (coi)
+ arred. Coimbra, Brastemes, M. Ferngiieg, VI-1889 (coi) + Ponte
da Murcella, Moura Morta, M. Femsiiag, V-1882 & V-1895 (coi)
+ Lousé, A. Moller,, VI-1879 (goi) + Goes, Ponte do Sotfo, J. Hen-
riguess, VI-1883 (00i) + Serra da Lousd, A. Moller;, V-1883 (oo0i).

BEIRA BAIXA

Covilha, pr. Refugio, A. Roezsiieq, K. Koegp & G. Costay, 25-TV-1962
(PO-T108) + Alpedrinha, Pucarinha, A. R. da Cuniay, VII-1883
(Lisu, P-2625).

RIBATEJO
de Constincia & Abrantes, J. Davwar 1129, VI-1884 (00%).

ALTO ALENTEJO

Castelo de Vide, Senhora da Penha, A. R. da Cunfta, VI-1882
(Lisu, P-2627) + Marvéo, Covdes, A. R. da Cunftay, VI-1882 (LISU,
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P-2626) + Portalegre, Tapada dos Carteiros [Carreteiros], A. R.
da Cunitay, VI-1882 (LiStJ, P-2628) + Vila Vigosa: Tapada Real,
Monte das Pedras Escoriegadias, A. Femanddss & Sousn 1603,
5-V-1947 (coi); Canto da Asseea, A. Femanidss & Souwsn 1917,
9-V-1947 (oon).

Esta espécie parece *sar fiafuaite am st granitiess cu
xistosos, sobretudo nas baelas dos rios Douro, Vouga, Mondego,
Tejo e alto Guadiana, em sftios freseos e um tanto sombrios.

Nos espécimes com folhas ja adiantadas, os pélos glandulosos,
que sio sempre curtos e pouco densos, por vezes caducam em
grande parte, pelo que ndo é de estranhar a sua incluséo em
outras espécies do género, como, por exemplo, Ch. piueididiies,
por botlmicos menos experientes neste grupo de fetos. A existéncia
desses pélos deu origem a que MENDONCA e VASCONCELIOS (1956)
supusessem tratarse dum hibrido entre Ch. pinidididees e Ch.

hisganidea.
5. Ch. hispamica Mett., Alth. Senakeebd. Nattuff. Ges. 3: 74 (1839).

TRAS-0OS-MONTES

Mirandela, Torre de D. Chama, a caminho de Valpagos, & Fonte
do Pedro, P. Lopess & G. Pedro 2762, 14-X-1941 (Lisi) + Moga-
douro, S. Pedro, J. R. dos Samtbss Junitor, 1-1925 (PO-2796 p. p.).

ALTO DOURO

Mirandela, Serra de Passos, crista do fragéo da Soalheira, G. Redro
2797, 15-X-1941 (Lisi); arted. de Mirandela, exp. S. W., F. Men-
domgm & J. de Vaxanetllos 370, 8-1V-1941 (Lisi); Mirandela,
Rozeitea & J. Castien, 29-111-1942 (PO-023) + Vila Real, margem
do rio Corgo, Rozsitea & J. Caste, I-XI-1943 (PO-5203) + [Carra-
zeda d’Ancidis] Tua, a caminho de Fiolhal, G. Batinssa & Miyre
3919, 10-V-1942 (Lisi); Tralhaiiz, G. Bailiassa & F. Garety 7S,
18-X-1944 (Lisi); Ribalenga, G. Pedi® 3270, 20-1v-1842 (Lisi)
+ Meoncorve, Cabego do Baldeeire, marg. direita de fie Saber,
J. R. Seniess Jupiser, 25-111-1967 (PO-26988) + [Lamege] Estre-
fadeuid, F. Mewdoign & J. de Vasswedmes 5303, 27-1v-1943
(Lisi) + Peso da Régua, Fonte de Ciderma, F. Menddnsu & J. de
Vassonediis 33824 1tIM-4941 (List) + [S. Joée da Pesquéiral
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pr. Cachdo da Valeira, G. Pedro 3419, 20-1V-1942 (Lisi) + Castelo
Melhor, S. Gabriel, exp. S., G. Pedro 2040, 27-V1-1941 (LisI) + Seixo
do Vieiro, Urros, P. Lopess £&G G Péthyo 6380 22TV MU 1(LEsIis));
Ligares, Fragdo do Candedo, G. Barflmssy, M. Myre & G. Pedro
3573, 30-1V-1942 (Lisi); Freixo de Espada-a-Cinta, a 5km de
Barca d'Alva, A. Romiiog, K. Koepp & G. Costa, 14-X11-1961
(PO-7107); Penedo Durio, A. Tabbomibe de Moraits 3898, 29-1X-
-1938 (@wi).

DOURO LITORAL

Santo Tirso, Caldas da Saide, P! Bamass Carmeihm, 16-XI1-1944
(PO-5012) + pr. a Valongo, na serra, J. Casing, 10-VI-1936 (PO-
-024); Queira, G. Costa & M. Avatjjo, 21-111-1963 (PO-26568);
Valongo, a sul, marg. do rio Ferreira, E. Jolinstoon, 30-VI11-1891
(PO-3562) & 5-V-1901 (PO-2795), e A. Roezriteg, 11-1V-1936
(PO-7110); entre a estagdo e a ponte, A. Rozgitey, Mariiies dlddte
& J. Castiey, 9-VIII-1949 (PO-3783); Campo, G. Costa & J. AAtalle,
16-V-1965 (PO-T109) + Paiedes, Agular do Sousa, Fundalva,
J. Castiv & G. Costm, 8-V1I-19685 (PO-5991); Castelo de Aguiar
do Seusa, J. Casvivr & G. Costm, 12-1V-1956 (PO-6216) + Vila
Noeva de Gaia, Crestuma, E. Jomssoon, 2-X-1888 (PO-2800); Fen-
tinha, J. Casto & B. Coswy, 17-111-1958 (PO-7011) + Geondemar,
foz d6 Seusa, Espesade, G. Cost & J. Availigo, 28-V-1066 (PO-7110)
+ Penafiel, ribeira de Ceues, pr. a Sebelinke, D. Barelto, §. Cnsla
g A. Sewa, 8-1V-1071 (PO-27043) + aried. do Portd, A. s,
§/ data (661).

BEIRA TRANSMONTANA

Mata de Lobos, Navarra, F. Garcia & J. Pedvagfito 6322, 13-1V-1944
(Lisi); estrada de Figueira de Castelo Rodrigo a Guarda, ao
km 145, préx. ao rio [Coal, A. Rewsiieg, K. Koegip & G. (Cosm,
16-XII-1960 (PO-7106) + Almeida, rio Coa, M. Fermeiipg, 8/ data
(ooi).

BEIRA ALTA

Alvarenga, & 2 km para Arouca, J. Matoss &84 ADDIZ9T279-Y M-
-1966 (ooi) + S. Pedro do Sul, s/ ¢ol. n/ data (coi) + Vised,
Serra de Santa Luzia, M. Pemeifrg, VII-1888 (ocoi) + Serra do
Caramuilo, Cabego de CHo, M. Pereitea, VI-1884 (00i),
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BEIRA LITORAL

Oliveira do Conde, A. Moller,, VII-1886 (coi) + pr. Cemimbricam,
Welluitgsbh, VIII-1848 (LiSU, P-2635 & P-2636); Serra do Dian-
teiro, M. Femeiteq, IX-1877 (coi); Dianteiro, M. Fermsiiag, VII-1883
(Lisi; Lisu, P-2630 & P-2634); Valbom, A. Moller, VII-1883 (ooi)
+ Penacova, Penedo do Castro, A. Reiss Mouwra, 29-XI-1965 (coi)
+ Lous8, G. Frengpedteq, VII-1894 (coi); Serra da Lousd, pr. da
vila, A. Moller;, VI-1879 (ooi); N.2 Senhora da Piedade, U. Beau
2050, 5-V1-1983 (oo0i); Serra da Lousé, A. Moller, V-1883 (ooi)
e pr. Pontdo da Cerdeira, C. N. Tavarsss, 13-XII-1953 (uisu,
P-55572).

BEIRA BAIXA

Castelo Brameo, Feiteira, A. R. da Cunitay, VI-1881 (LISU, P-2637)
+ Zibreira, R. Palfiiteg, IV-1930 (Lisu, P-2631) + Ferreira do
Zézere, Machial, M. Femeiiog, VI-1914 (coi); Lagar do Gato,
I. Noguetiag, T. Alineidda & A. Dimiz 10963, 27-11-1970 (OOL) + Vila
Velha de Rodédo, a caminho de Fratel, A. Femwmddss, J. Mitos
& F. Cardosw 7699, 26-1I1-1961 (o).

ALTO ALENTEJO

Beiré, arredores, R. Paliitiaa & F. Mendbss, V-1913 (Lisu, P-2632)
+ Portalegre, Senhora da Pena, A. R. da Cunitay, VI-1882 (Lisu,
P-2638); Portalegte, A. Moller, VI-1891 (oc0a) + Alegrete, Ses-
marias (Touril), A. R. F. Raiimuddp, 12-VI-1952 (Lisi) + Azinha-
linho, pr. estrada de Mouréo, R. Pallintea & F. Mendess, V-1909
(uisu, P-2638) + Belver, Penha dos Abotoreiios, J. Z. O. SSindies,
VIIE1386 (cox).

Espécie ibero-morteafricana de sitios secos, de preferéncia
insolados, frequentemente de exposi¢cdo Sul, com solos de caracte-
risticas xistosas ou cristalofilicas, delgados, em fendas ou inters-
ticios de rochas.

6. Ch, marantae (L.) Domin, Bibliaihh. Botf. (Rtdttfaydyt) 20: 133,
adnot. 1 (1913); P. Silva, Agnaom. Lusift. 30 (3/4): 190-191 (1970).
TRAS-OS-MONTES

Vinhais, Ousilhdo, entre Lombeira de Fontrelas e Tuela, P. Siiba,
B. Raintfea & J. Martiiss 7833 (LISE) + Bragamga, Donai, Serro 3.,



130 M. L. Rupblaa Affonso

Sardoal de Donai, P. Siluay, B. Raitbhe & J. Martiins 7852 (LISE) ;
Donai, Cabego do Joguinho, P. Silar & B. Raiiwba 7186, 1963
(usE) e P. Sk, B. Rainbhe & J. Mantiiss 7H1¥ (LISE) + Macedo
de Cavaleiros, pr. de Lagoa, abaixo Lombo dos Pojos, P. Siiha,
B. Raiihe & J. Menthins 7685 & 7739 (00i; LISE) + Maogadouro,
Soutelo, pr. Picarrdo, P. Sikay, B. Raitbba & J. Mantiies 7808 (LISE).

Esta espécie, primeiramente colhida em Portugall, préximo
de Braganca em 1863 por P. SILVA e colaboradores, encontra-se,
segundo este autor, confinada as fendas das rochas serpentinicas
do Nordeste tramsmontamo paortugués.

7. Ch, vellea (Aiton) F. Muell., Fragm:. Phyéggr. Musstatrl. 6: 123
(1866).

Syn. Natthtdeexa lamgyinesa (Desf.) Desv. ex Poir. in Lam.,
Fhoygt!l. Méth. Botf. Sugpl. 4: 110 (1816).

ALTO DOURO

Pinhdo, entre Ferrio e Gouvinhas, P. Sikay, Rumtizg, Tieles
& Raiiblg, 28-V-1955 (PO-7012) + [Vila Seca de Armamar] Vale
do Tedo, P. Lopess & G. Pedho 23139, 3-X-1941 (Lisi) + Freixo de
Espadiz-&-Cinta, J. Castirp, 6-VI-1950 (PO-5475/6) & A. Remna,
K. Keegp & G. Costy, 1-NITHI60 (PO-T111) & 4-XII-1961 (PO-
-T112); Polares, Quinta da Foz do Ribeiro do Mosteiro, G. Fairo
1799, 22-V1-1941 (Lisi); entre a Quinta da Malhadinha e a ribeira
de Mesteiro, G. Barbssa & F. Garoim 8536, 2-V-1948 (LiSl) ; Poiares,
fargem do Deure, P. Lepss & G. Pedho T, 268-1V-1941 (Lisy),
G. Buiibssa, M. Myee & G, Pedho 3691, 1-V-1942 (List), A. Mowira
& J. Casvm, 1INr41944 (PO-5268), A. Rewiisa, D. BB#Fets,
G. Oositn & A.. Senen, 28-V-1070 (PO-27049) & Alp@asiire, A. SoFFa
& Bewndfineo, 12-Vi-1875 (PO-20085) i+ [Figueira de Castelo
Redrige] Barea d'Alva, marg. esq.’ de rie Agueda, F. MNsnfonea
& J. de Vessuwebnos 6187, 6-1V:1844 (LiS) & Barea dAINA, junte
4 pente, Bankss Newsss & al., 11-11419738 (o).

ESTREMADURA

In rupestribus excelsis de Serra da Arrahida [Weivtdaich ], 1848-
»1845 (Lisu, P-2606); in rupestribus editioribus de Serra da Arra-
bida, Wellvitisch, IV-1847 (LiSU, P-2607).
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BAIXO ALENTEJO

Mértola, A. Moller,, IV-1888 (coi; LisU, P-1688); marg. da ribeira
de Oeiras, prox. da ponte, M. Brame Liwar 283, 5-IV-19568 (LiSl).

ALGARVE

Silves, S. Bartolomeu de Messines, Barrocal da Gralheira, L. So-
brinko & F. AMuapssdp, 23-IV-1968 (LiSU, P-66722) + Albufeira,
Serra da Gralheira, C. Romawiiz & E. J. Mendkss, 13-111-1953 (LISU,
P-55235); Gralheira, A. Femenddss, J. Paina & J. Meatos 10111,
25-11-1968 (ooi); Barrocal da Gralheira, R. Fermuwides & af, 100086,
23-IV-1968 (¢o0i) + Tavira, Almargem, E. da Veigm, s/ data (©oL).

Espécie acentuadamente xerofilica, preferimdo, por isso, locais
bastante secos e insolados, em fendas de rochas xistosas ou
calcarias.

Antes de concluir, ndo queremos deixar de agradecer a0
Sr. ArFrEmo DA CONCEICAO que amavelmente se prontificou a
fazer os desenhos que acompanham este trabalho.
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Fig. 1. — Chailtwiltdses guamcbitica Bolle
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Cheilanthes guamchica Bolle
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Cheilanthes maderemsis Lowe
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Cheilanthes vellea (Aiton) F. Muell.






Boi. Soc. Brot., Sér. 2, 55: 147-155 (1982).

CONTRIBUICOES PARA O CONHECIMENTO
DA FLORA PORTUGUESA

por

M. D. ESPIRITO SANTO
Centro de Botémica Aplicada a Agricultura
da Universidade Técnica de Lisboa

S trabalhos de pesquisa floristica que tém vindo a effectuar-se

no Centro de Boténica Aplicada a Agricultura da Univer-
sldade Técnica de Lishoa, nomeadamente o estudo de indole
fitossociol6gica do Pargue Natural das Serras de Aire e Candeeiros
gue estd em curso, tém permitido o conhecimento de novas &reas
de algumas espécies da flora portuguesa. Procurando dar cormta
dos resultados de herborizagBes efectuadas ultimamente, de
algumas plantas relativamente raras no noesso Pais e arquivadas
fe herbarie do Gabinete de Botadniea do Institute Superier de
Agronemia (Lisi), apresentamrse algumas netas em gue se
reuniFam alguns elementes neves sebre a respeetiva Area de
dlistribricdo.

Complementarments, por ainda néo terem sido descritos por
autores anteriores, apresenta-se também a descrighio de alguns
caracteres morfolégleos da Quereuss X airensiss Frameo & Vase.
e da Koelpnitn valilsitmea (Honckeny) Gaudin ssp. waldssinng.

Quereus X airensis Framnco & Vase.

Segundo VasconNCEiros & FlrRanco (1954) este hibrido tinha
sido até entfio localizado apenas em Torre de Moneorvo, Alcanena
(Minde, acima de Vale Alto, na Serra de Aire, A. Tabordin de
Moraits, 14-10-1938, ooi) e Loulé. Além de ter side por nbs visto
acima de Vale Alto, na Serra de Aire, foi também localizade
notutros locais do CW. calearie.

Esprtginess: Vila Nova de Ourém, Fatima — num pinhal rela-
tivamente ralo, perto do Sardagall, alt. 380 m (21-5-1980; M. LLowsd
& J. Mowjitnd) € na Lomba Atade, também na SeFra de Airs,

[47]
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alt. 450 m (13-11-1980; M. Lousii & M. D. Esyiiitido Samtty)) ; Porto
de Més — Séo Bento, num mato entre Azelhas e Casal dos Carreias,
alt. 475 m (16-7-1980; M. Leussit & M. D. Exifitido Samtly)) e Alvados,
Cabego do Algardoito, num carraseal, exp. SW, alt. 375m (6-11-
-1980; M. Lousdti & M. D. Espitiido SGanto).

A descrigio de VasconomInos & Franco (1964) podemos
acrescentar que os amentos masculinos tém a raquis estrelado-
-hirsuta; perianto lobado, ecom lobos ovado-obtusos de margem
escariosa, ciliada; estames com filetes lineares, glabros e anteras
glabras um pouco maiores que os filetes, cordiforme-oblongas
e mueronadas. Os amentos femininos sdo parvifloros (1-3 flores)
de peditineulo com cerca de 5 mm, estreladio-pubeseente; involucro
sub-globoso eomm eseamas imbrieadas e aplicadas, ovadas e agudas,
pubeseentes segundo uma faixa marginal, glabras a meio; estiletes
eeniventes, alengades, insensivelmente dilatades em estigmas
espessos bi-fendides, livres e recurvado-divergentes.

Disthitiiggdp : NE., CW. calc. e SE. mer.

Cerastium brachypetalum Pers. ssp. tauticum (Sprengel) Murb.

A distribui¢iio indicads por MOscHL (1951), rectificada mais
tarde por R. FIERNAMDES (1962) e menclonada por Fraxco (1971),
deve juntar-se 0 CW. cale. em funglo dos seguintes espéciimes:
Porto de M6s — Costa de Mira, sobre as Ventas do Diabo, ait.
525 m (30-4-1980; M. Lodssiz, M. D. Espitiito Senite, I Mreira
& M. L. Rosw) ; Costa de Mira, seb as Ventas g6 Diabe, alt. 425 m
(30-4-1980; M. Lousés & M. D. BEspitido Senig)) ; Cesta de Alvadss,
alt. 425m (19-5-1980; M. Lousds &7 I MoMapiasbng)-

Disttitibiggdo : NE., NW. mer., CW. cale., CS. plist. e Alg.

Crambe hispaniea L.

A distribuiciio indicada anteriormente por PHXTO DA SiLVA
(1948), rectificada mais tarde per MaLATO-BEiz (1960) & referida
por Flrano0 (1971) deve juntai-$e ufa neva leealidade na Estre-
madura, onde j& tinha side eelhida na Serta de Mentejunto
(préximo de Pragamga, coi, duplicade €6 Lisg H.° 20359, H¥We
Reiiiton, 6-6-1947).
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Espésinae: Porto de M6és, Costa de Mira, sobre as Ventas do
Diabo, alt. 525 m (30-4-1980; M. Loussii, M. D. Espifitto Ssarto,
1. Moveiray & M. L. Rosse)).

Distribbrigigdp : Tras-os-Montes e Alto Douro, CE., CW, calc, e SE,

Vicia villosa. Roth ssp. pseadocracca (Bertol.) P. W, Ball

Baseado na descrigdo feita por R. Flrmampes (1954) foi
determinado como pertencente a esta subespécie um exemplar
anteriormente identificado como sendo Vit bengisiéesmis L. for,
bengitadbrsiis. Assim, a distribuicdo anteriormente dada, hd a
acrescemtar:

Espiteinee : Elvas, ao 4.° km na estrada St. Euldlia-Monforte,
(22-5-1957; Joaguitme T. Anttmess Beeareddes).

Disttrridhriggao : Barca d'Alva, arred. da Nazaré, arred. de Elvas.

Lathyrus tingitanus 1.

A 4rea referida por MaraTo-Bewuz (1960) e Franco (1971)
para esta leguminosa rafa, h4 a acrescentar no Alto Alentejo
um novo espécime: Evora, depols de Nossa Senhora da Graca
do Divor, na estrada para Arraiolos (5-5-1980; Anttfido Lopes

AllEke)) .
Distritibiiggao: CW. aren., CE. mer. e SE. set.

Anthylis vulneraria L. ssp. lusitanica (Cullen & P. Silva) Franco

Referida por Framco (1971) apenas para o NE., CN., CE.
e CS. arralb., foi por nés encomtrada em varias localidades das
Serras de Aire e Candeeiros.

Esptéiimees: Vila Nova de Ourém, Fatima — perto do Sardagal,
num pinhal relativamente ralo, alt. 380 m (21-5-1980; M. Lowsé
& J. Monjanctitny) e entre Chio da Serra e Goucha Larga, num
olival muito espaiso, alt. 460 m (21-5-1980; M. Loussa & J. Mon-
jardiiwy) ; Torres Novas — Chancelaria, num mato da Goucha
Larga, alt. 447m (21-5-1980; M. Loussii & J. Mownjrredsnp)) ; Pedrod-
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géo, junto ao ponto mais alto da Serra de Aire, num mato ralo,
alt. 678 m (18-6-1980; M. Leusid & M. D. Espifitido Samify)), num
mato 50 m para Leste do anterior (18-6-1980; M. Laussi & M. D.
Espifiiso Semity)) e entre este e Vale Fojo, alt. 525 m (18-6-1980;
M. Leussa & M. D. Esgifiiio Samity); Porto de Mods — Costa de
Alvados, num arielvado frequentemente pastoieadio, alt. 425m
(19-5-1980; M. Lousdi & J. Monjaredny), 100 m a Sul de ponto
anterior, entie as formagdes roehosas de ealeaiio, alt. 500 m
(19-5-1980; M. Loiséa & J. Monjpiedind), entie Serio Venteso e
Chée das Pias, junto ae Carvallne, AU mMate muite rale, alt.
450 A (19-5-1980; M. Leussi & J. MonipiAinnd), proxime de Serre
Ventese, numa eemunidade rupieola des Malhadais (24-4-1980;
J. A Fransss, M. ko & M. D. ExiriRo S@ﬁiﬂ)), Aum mate
anterermente queimade da Serra des Candeeiies, acima de LAgar
de Feri®, alt. 330 M (18:4-1980; M. ksds, M. B. ESYiiRe SAn,
L. Moveirs, & M. k. Row) ¢ 100Mm 2 Sudesie deste loeal, yma
linha de agua, alt. 350 M (16:4-1980; M. Eses, M. B. Espiviie
Seifo, | Mereita, @ M. b Row)); AleaBaed, Ruma parede roehesa
da Serrd des €andeeiros, a Nordesie d8 €asal d3 Beuier, ali:
380 M (7:5:1980; M. ks & J. mYRpIREIND.:

Disttittbiggao : NE., CN., CE., CW. calc. e CS. arrab.

Helianthemum apeninum (L.) Miller

Planta rara, dada na bibliografia consultada (CouTiNHO,
1939; Frranco, 1971; P. SiLva, 1968; P. SILVA & SOBRINHO, 1951;
ROZEIRA, 1944 e SAMPAIO, 1946) apenas para 6 Nordeste e Serra
de Montejunto, foi esta espéecie encontrada em nova locslidade.

Expéiines: Porto de M6s, Serro Ventoso, junto ae Carvalho,
na estrada para S. Bento, alt. 450 m, num mato falo (19-5-1980;
M. Lousiii & J. Mblojiadding).

Disttithiggéo: NE e serras do CW. cale.

Scandix australis L. ssp. microcarpa (Lange) Thell.

Na Nova Flora de Portugall, Frasco (1971), refere gue este
taxam se encontra na bacia do Alto Douro e Douro sup., arred.
de Torres Novas (préx. da nascente do Almenda, eot n.8 2944,
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Mendiongzo & F. de Sowssy, 31-4-1935), Serra d'Ossa e W do cone.®
Loulé. Além desta informagio, had a acrescentar no CW., calc.
duas novas localidades.

Esppédinaees: Porto de M6s, Costa de Alvados, num arrelvado,
alt. 425m (19-5-1980; M. Leussi & J. Momjjudiioy); Tomar,
Valdonas (7-4-1979; 866A, M. Lbowst).

Disthiipbrigigdp : Bacia do Alto Douro e Douro sup., CW. calc,,
Serra d’'Ossa € W do conc. de Loulé.

Cachrys trifida Miller

Esta rara umbelifera, que apenas era conhecida dos arredores
de Coimbra e do SE. meridional, aparece também mais a sul
do CW. calcério.

Espédinez: Alcanena, num mato da Serra de St. Antdnio,
situado entre Carvalheiros e a Lapa da Cerejeira, alt. 440 m
(16-7-1980; M. Lousiii & M. D. Esyjifitido S8arttn).

Disthibbiicigdo : Arred. de Coimbra, Serra de St. Antdmio e
SE. mer.

Ferula communis L. ssp. communis

A distribuwiciio referida por Elramico (1971), hd a acrescemtar
o0 CW. calc. onde foi por nés localizada.

Espetdinez: Porto de Moés, entre S. Bento e o Covéo do
Sabugueiro, alt. 500 m (25-6-1980; M. Lousst & M. D. Esgpirito
Semtty)) .

Distriiiiggdo . Bacias do alto Douro e do Sabor, CE., CW.
calc. e SE. set.

Chaenorrhirum origanifolium (L.) Fourr. ssp. origanifolium

As elevagbes calcarias da Estremadura, de onde j& era conhe-
cida — Serra. de Montejunto, Palmela, Serras da Arrébida e
S. Lufs — referidas por R. FurwanpEs (1970), hd a acrescemtar
a Serra dos Candeeiros, onde foi por nos encormirada.
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Espbiiinees: Porto de M6s, Serro Ventoso, antes do Chéo das
Pias, junto ao Carvalho, alt. 450 m (19-5-1980; M. Leusti & J. Mon-
jardiha)) ; Aleobaga, Benedita — Portela das Cruzes, wum pikithsl
novo, alt. 456 m (19-3-1981; M. Loussa & M. D. Espifiito Soaito)
e Casal do Guerra, perto de uma pedreira, alt. 325 M (16-4-1980;
M. Lousds, M. D. ESgifitio Sanitn, I. Moveina o& M. 1. RGWSR).

Distritiriggdo: Trés-o-Montes e Alto Douro, CW. cale, e
SE. mer.

Gagea polymorpha Boiss.

Esta planta, de folhas homomérficas, pedicelos esparsa-
mente silosos e tépalas trinérwveas, foi encontrada por nés na
Serra de Aire onde & muito rara.

Espedtinez: Torres Novas, Chancelaria, num mato da Goucha
Larga, alt. 44T m (17-3-1981; M. Loussiy, M. D. Ewpifitdo Sewto
& I. Mdoeéite).

Disthitilriggdp : Regides elevadas da Serra de Aire.

Ornithogalum pyrenaicum L.

Segundo Sameparo (1946) esta liliAcea, apesar de pouco abun-
dante, aparece de Norte a Sul do Pais. Um pouco mais concre-
tamente era dada em 1939 por PEREIRA COUTINHO, principalmente
para a regifio montanhosa de Tras-0s-Montes e Minho a Menchique.
Foi por nés encontrada na Serra de Aire onde é muito pouco
frequente.

Espebiimee: Torres Novas, Pedrégho, num mato ralo junto
ao ponto mais alto da Serra de Aire, sobre Vale Alto, alt. 678 m
(18-6-1980; M. Loussad & M. D. Espifiito SGato).

A localizagéo referida nas floras portuguesas, aliada as con-
sultas feitas a0 material herborizado, arguivado nos herbarios
do Instituto Superior de Agronomia e Instituto Botamico Dr. Jilio
Henriques da Universidade de Coimbra, permite-nos dar para
este espécie a seguinte
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Disttitbiggdn : Regibes montanhosas do NE., CW. cale. ¢ CW:
olissip. e Serra de Mamchique.

Muscari neglectum Guss. ex Ten,

J& encontrada no CW. calc. (Coimbra, J. L. M. Pinliciie,
Fevereiro de 1897), foi esta espécie por nés localizada mals a
Sul nas Serras de Aire e Candeeiros.

Espratiness: Vila Nova de Ourém, Fatima, encosta norte da
Goucha Larga, na Serra de Aire, alt. 500 m (21-5-1980; M. Lowsa
& J. Monjanditnd) ; Torres Novas — Chancelaria, na Goucha Larga,
alt. 447 m (21-5-1980; M. Loussii & J. Monjurciind), Pedrbgio, entre
6 cimo da Serra de Aire e Vale Fojo, alt. 525m (18-6-1980;
M. Loussi & M. D. E3gifitto Sanity)) e juato ao ponto mais alto
da Serra de Aire, alt. 678 m (18-6-1980; M. Loussi & M. D. Hsgyivito
Sanity)) ; Porto de Més, Arrimal, na Serra dos Candeeiros, acima
de Lagar de Feri@, alt. 330 m (16-4-1980; M. Louséi, M. D. Hsaiiito
Sanitn, I. Moveirn & M. L. RRe®).

De acordo com as fontes indicadas para o temem anterior,
damos para esta espécie a seguinte

Disthitbiiggdo: NE. (T. Q.), CW. cale.,, CS. arrah., SW. set.,
Barlav. e Sotav.

Koeleria vallesiana (Honckeny) Gaudin ssp. vallesi@na

Citada por Pmvro DA SILvA (1956), para 6 Norte do Ribatejo
(préximo de Paialvo e Alcanede), esta planta rara ne nesse Pais,
fol também por nés eneontrada ufm peuee mais a Oeste, jd na
Estiemaduia.

Espériness: Porto de Moés, na vertente SW da Serra des Can-
deeiros, acima do Lagar de Ferfio, num mato sobre sole ealedrio,
alt. 330 m (16-4-1980; M. Lousiy, M. D. Espiti®io Senito, I. Misreira
& M. L. Rosa)) ; Alcobaga, numa parede rochosa caledria da Serra
dos Candeeiros, a NE do Casal do Doutor, alt. 360 i (7-5-1980:
M. Lousti & J. Mbhjiadding).

Estes exemplares diferem um pouco da deserigdo feita por
Pmmo pA Smva (1956), no que respeita As folhas basilares.
Segundo este attor estas felhas sdo de limbe estreitamente



154 M. D. Espiitito S8anto

(até 1 mm) conduplicado-setéeeo, um tanto rigido, mais ou menos
sinuoso-encurvadio, levemente denticulado nas margens e muitas
vezes provido préximo da base, de cada lado da ligula, de algumas
(até 10) sedas rigidas, com cerca de 1 mm, fortemente 5-nérveo,
com 5em de comprimento ou menos. Nos exemplares por nés
encontradios, as sedas rigidas, que se encontram de cada lado da
ligula, prolongam-se por vezes até cerca de metade de limbe,
tornande-se nesta mais sedesas. Sempre 6om 5 nervuras, além
das felhas de limbe eenduplicade-setékeo, também apaiecem folhas
basilares planas, eom limbe até 2 mm de largura e 11 em de eom-
primento, eelheade, eom algumas sedas rigidas de eada lade da
ligula. Pensames gue estas #ltimas surjam num estade feneldgice
posterier 4 formacée das primeirds, jji gue €6M 8 &sPigaments
(VRRENRA & VASCONCEEEOS, 1978), a8 felhas Basilares eondu-
plicade-setaceas seeam, restande as folhas Basilares plapas.

Disthitibiggdp: CW. ealc.
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CYTOLOGICAL STUDIES ON SIX SPECIES
OF SID¥ L. IN NIGERIA

by
REGINALD E. UGBOROGHO

Department of Biological Sciemces, University of Lagos,
Nigeria

INTRODUCTION

“THIS paper considers the cytology of six species of Side L.
* jn Nigeria whose taxonomy has been recently treated by
UsBOROGHO (1980). These species, which revealed four different
chromosome numbers, are 8. liniifidiae Jussieu ex Cavanilles, §. eor-
difilée L., S. pillsse (Retzius) Ugborogho, §. wrems L., §. spi-
nosa (L.) Ugborogho and 8. ovattn Forskal.

Apart from the report of the author on the cytogenetics of
the Sidw riembbifivdic complex (1982) and the work of SECOTT-
Buaxror & UsBorROGHO (1980) on the cytogenetics of the allied
species of the genus — S. acutbn complex, 8. garcieeana and 8. sca-
bridlyy, there is no evidemce in Nigeria of any cytological work
done on any of the six species being treated here. It is this
lack of information on the cytology of these species coupled
with the cytological variation exhibited by them that have neces-
sitated the publication of this paper which will no doubt add to
the pool of information on the cytology of the six species in
particular and the genus Sidlw in general.

MATERIAL AND METHODS

In addition to the flower buds collected from plants and
fixed during field survey, root tips and flower buds were obtained
from plants in cultivation in the Bioclogical Garden of the Depart-
ment of Biological Seiences of the University of Lagoes. These
were used for the cytological studies.

o]
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Preparation of specimens for the study of stomata, pollen
grains and chromosomes are as for UssomoGHO 1973 and ScOTT-
BEwipakror & UGROROGHO 1980. Chromosome study was made
at full mitotic metaphase with X 10 eyepiece and X 40 objective
lenses of a Wild Compound Microscope. The same magnification
was often used for the study of stomata and pollen grains.

RESULTS

1. 8. limiffdléa is a diploid species with a somatic chromosome
number of 14 (Plate 1) and a basic number of x = 7. The chro-
mosomes are too small (c. 2.0-3.0/xm) and similar in appearance
for a detailed study of the karyotype to be undertakem. Meiosis
war regular with normal tetradis. The mean percentage of fertile
pollen grains was 98.52.

Voucher specimens for chromosome counts.

CROSS RIVER: Near Senior Staff Club, University of Calabar, Cala-
bar, R. E. Uglwogh®ho 579 (LUH); Opposite Calabar Zoo, Awka st.,, Calabar,
R. E. Ugiwoghho 590 (LUH). KADUMA: Shika Padidock, e¢. 1.8 kmm. from
Shika Research Main Office, Zavia, R. E. Uglkuephro 475 (LUH). LAGOS:
Agroneclimaiviogicall station, University of Lages, Akoka, R. E. Uybboumpho
186 (LUH); By Sperts Fielid, Facuity of Educaliioh, Univeisity of Lages,
Akoka, RB. E. Uglsueobno 1306 (LUH); Biolegical Gaiden, University of Lages,
Akoka, B. B. Ugwspshmo 326 (LUH). SIERRALEONE: Fraiowh, 8. K. HarFie
§ R (LYH).

2. 8. cordiifdida is a tetralloid species with 2n = 28 (Plate 2).
The basic chromosome number for this species is also 7. The
chromosomes are similar and between 2.0 and 3.5 itm long. Meiosis
was regular with normal tetradis. The mean percentage of fertile
pollen grain was 99.20.

Voucher specimens for chromosome counts.

KWARA: Gulende, Uorin, R. E. Ugllorogbdo 409 (LUH). LAGOS: c. 46 m.
from pumping statiion, Bar Beach, Lages, R. E. Uglwoppho 173 (LUH); By
the side of Awori Ajeromi District Council Matermity Centre, Ajegunle,
R. E. Ugnveppho 213 (LUH); Bar Beach, Badagty, R. E. Ugkvegbho 667
(LUH). OYO: Opposite Intermafionall Institute of Tropical Agtie., Ibadan,
R. E. Ugnseghho 383 (LUH). U. 8. A.: Miami, Florida, M. B. Meaghrer 1329
(LUH, Univ. of Miami Herbarium).
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3. The somatic complement of S. pillosa is 5 6(Plate 3). This
is an octoploid species with a basic chromosome number of 7.
This is the only species with a pronoumeed variation in chro-
mosome sizes (1.5-3.5jam). Details of the chromosome behaviour
at melosis have not been studied. However, tetrads were normal
in all the specimens studied. The mean pereentage of fertile pellen
grains was 97.96.

Voucher specimens of chromosome counts.

LAGOS: Near Ikeja Car Testing Centre, Ikeja, R. E. Uglsypghho 322
(LUH); Near petrol filling station, University of Lagos, Akoka, R. E. tlgbo-
rogiioo 663 (LUH); By Blology Anmexe, Dept. of Biological Seienees, University
of Lagos, Akoka, R. E. Ugiweghho 769 (LUH). OYO: Forestty Researeh
Institute, Ihadam, R. E. Ughwsghno 538 (LUH).

4. S. urenss has a somatic chromosome number of 32 (Plate 4).
The chromosomes are very small (e. 1.5-2.0 4m) and similar in
appearance. This species has a basie chromosome number of x = 8.
Tetrads were normal and mean pollen grain fertility was 98.55 9.

Votucher specimens of chromosome counts.

BAUCHI: By No. 2, Catering Rest House, Bauchi, B. E. UYbbetnghe
493 (LUH). NIGER: Opposite M. T. D. Police Stafion, Tegina, B. E. tugbe-
regfio 508 (LUH). OYO: Plot X38, Forest Hill, ni. Catering Rest Hoeuse,
Ibadamn, R. E. Udtuegh®o 540 (LUH). SIERRALEONE: Fieetowh, 6. K. HRawFie
8. A. (LUR).

5. The somatic chromosome complement of S. spiassa is 28.
This is a diploid species with a basie chromosome number of x = 7.
The chromosomes are very small (e. 1.5-2.0 2m) and similar in
appearaice. Plate 5 shows the haploid chromosome number.
Meiesis is regular with normal tetiads. The mean percentage
of fertile pollen grains was 99.60.

Votucher specimens of chromosome counts.

KADUNA: Shika Padidlock, c. 1.6 kem. from Shika Reseatch Main Office,
Zaria, R. E. Ugliwoghko 471 (LUH). KANO: Kafin Mai Yaki Village, R. E.
Ugtlvogpko 480 (LUH); Zara Village, Kamo-Bauchi Road, R. E. UYpbewmgho
488 (LUH).

6. S. ovattn is also a diploid species with a somatic chromo-
some number of 28 (Plate 6) and a basic chrormosome number
of x = 7. The chromosomes of this species are also very small
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(c. 1.5-2.0 (im) and similar. Tetrads were normal and mean
percentage of fertile pollen grains was 98.29.
Voucher specimens of chromosome counts,

KANO: Zaria-Kamo Road, lkm. from Gainawa Village, B. E. Wghe-
rogifoo 483 (LUH); Zaria-Kamo Road, 18km. to Kawme, B. E. Upbpseghe
484 (LUH),

The chromosome numbers obtained for these six species of
Sidla studied in other parts of the World are listed in Table 1.
Table 2 shows morphological features of the species which
exhibit some noteworthy results in relation to chromosome
numbers.

DISCUSSION

This study was undertaken to elucidate the cytology of the
species of Sida considered here. As the results revealed, there
are four chromosome levels in these six species of Sida in Nigeria.
These are 2n = 14 (one taxon), 2n = 28 (three taxa), 2n = 32
(one taxon) and 2n = 56 (one taxon).

DarRLINGTON & WywLie (1955) reported basic chromosome
number of x =7, 8 and 11 for the genus Sidm. According to the
cytological observation reported here, the basic chromosome
numbers for these six specles of Sidw are x —77 aandl .

According to the published chromosome numbers (Table 1)
from other parts of the world, different chromosome numbers
have been reported for thiee of the species considered in this
paper by the following authors. Hazma & Smamma (1971) reported
2n = 32 for 8. cordiffdide in India. For S. pillessy, SxovsTED (1941)
reported 2n = 14 from Ceylon; Anmmxary (1983) 2n = 34 from
India and Hazra & SmarMA (1971) 2n = 32 from India; while
for 8. spiassy, MANGENOT, S. & G. (1662) reperted 2n = 14 frem
Afriea. It should however Be mentioned that the same nAumber
of chromesomes obtained from these speeies of Sl in Nigeria
were alse reperted by other authers. While all er mest of the
eounts in Table 1 are probably ecerreet, some of the taxa esuld
have been wrengly identified By the researehers.

SxovstED is likely to be correct in the case of S. pillosu sinee
he reported the octoploid number of n = 28 for the tropieal
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TABLE 1

Published chromosome counts of §. limipbikia, S. cowdlightia, S. ppltosa,

S. uremss, S. spiwsaa and 8. oovata

Species & Authority Date 2n n Origin
S. limipbHa Jussien ex Cavanilles
1. MaNgenot, S. & G. 1962 | 14 -— | Africa
S. cordliftiic Limmaeus
1. Skovsten, A. 1641 28 -— | Austmlia, Sudan
2 Hazra, R. & SHarma, A. 1971 32 — | India
8. pillssa (Retzius) Ugborogho
1. Skovst®b, A. (as S. vewerccifidlia) = 1935 @ — 28 | America
1941 14 Ceylon
2. Aohikary, A. K. (as S. veverduitfitdiia) 1968 | 34 -— | West Bengall, India
3. Hazra, R. & Sharma, A. 1971 32 — | India
S. urenss Limmaeus i
1. Skovstum, A. 1936 32| — | Africa and America
S. spinossa (L.) Ugborogho
1. Skovstemh, A. 19385 — | 7 | Tropics
1941 28 -— | Queenslamd], Australia
2. MaNgerot, S. & G. (as S. dilia) 1962 14| — | Africa
3. Adhikary, A. K. 1863 28| — | West Bengall, India
S. ovaita Forskal
1. Skovstmd, A. (as 8. greueididdss) 1935 |c.28 | — | Africa
1941 28 | — | Sudan
2. Batgs, D. M. 1967 | — | 14 | Tanzanmia

American variety of the specles in 1935. His report of 2n = 14
for the variety of the same species in Ceylon (1941), if the taxon
was correctly identified, it should be a diploid form of the species
which I am yet to see. A somatic chromosome Aumber of 32 for
8. cordiffdiaa reported by HazRA & SwarmA (1971) is exactly the
safe somatic chromosome nufmber obtained for 8. wis by
SxovsTED (1935) and the auther in this paper. It is therefere
likely that HazRA & SeEaRMA made a mistake eof identifieatien
in this ease. If the identifieation wag ecerreet, them the plant
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investigated cytologically by Hwuzra & Smmrma should be an
aneuploid form of S. corelifoliar in India. This is most unlikely
especially since they in the same publication reported the same
somatic chromosome number for S. pillesar in India.

ADHTRARY (1963) reported 2n = 34 for §. pilosm in India.
This again may be due to wrong identification or error in counting.
If the taxon was correctly identified, then the variety should be
an aneuploid form of the species. However, since ADHIRARY (1963)
and HazRA & SHaRMA (1971) obtained twe different somatie
chromesome numbers for 8. pillesa in India, it beeomes important
te re-investigate the eytelogy of this speeies in that country.

Several researchers on angiosperm cytogenetics, cytotaxo-
nomy and Biosystematies including STEBBINS (1941 & 19350),
RANDOLPH, ABBE & EINWSET (1944) in STEBBINS (1950), UGBOROGHO
(1973 & 1982) and MEmRA X; REwmANMANDAN (1973) have shown
that morphological features, especially micromorphological fea-
tures like stomata and pollen graimns, are eorrelated with polyploid
levels in a genus whese speeies exhibit different chromeseme
Aumbers. Aeeording te STEBBINS (1950), «The popular eonceptien
that pelypleidy usually produces gigas types, which are larger
than their dipleids aneesters, is new knewn te Be tiwe enly in
speeial instamees, partieuladly if the eriginal dipleid is strengly
heterozygous, as 1S trwe of the progeniter of the first knewn
gigas tetianipid, that of Oeno¥idrs lamarrkianau,. Alse STEBBINS
(1941) Wwerking en Sinsu lepide: ebserved that the autetetrapleids
had at ene instanee signifieantly breader leaves and iR ARGther
sighifieantly narrewer leaves than their dipleid aneesiBrs. vege:
ROEHO (1973), WOrking R Gerasiumn ari¥ks. complex in NoFh
America, showed that features like stemata, pellen grains, seeds
and petals are eonstantly 1arger iR size A ‘ch% tetianieid ‘ch% il
the dipleid fBrms Ale vRBOROEHD (1982) reperied that M6t
pholggical features like stomata, anthers and pellen grains Are
Hsually mere iR sizes A the ietiapieid than the dipigid forms:

On the other hand, MEmRA & REMANANDAN (1973) reported
that the diploid forms of Avwsnea faitiea which grew at altitude
1,500 m. had morphological features which were constantly greater
in size than those of the tetigiloid which grew at a higher
altitude of 2,300 . Sueh morphological features he listed as
intermode, leaf, sheath, raceme, spikelet, glume, lemma, palea and
pollen grains. He alse observed that the dipleid plant was
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generally taller (110 cm.) than the hexaploid (66 cm.). This no
doubt is an example of the drastic effect of altitude on plant
growth and development.

As shown in Table 2, no morphological feature carrelates
with ploidy levels in the six species of Sid» considered here.
Apart from pollen diameter of S. pillosm which is more than that
of any other species, this octoploid species exhibits morphological
features which are either smallest in the polyploid series (e. g.

TABLE 2

Morphological features in relation te -chromosome number

Species
Characters
Mean values Linifolia | Cordiifolia | Spinosa Ovata Urens Pilosa

2n =14 2n =28 2n=28 2pn =28 2n =32 2n = 56

Stomata length um 26.47 36.75 | 26.55 30.21 30.66 33.00
Stomata breadth wum 16.89 2354 | 17.63 | 22.71 20.55 24.65
Pollen diameter wum 96.43 | 101.86 | 97.61 90.05 98.61 | 113.87

Fruit diameter mm 5.17 6.25 3.28 7.08 3.28 3.07
Carpel length mm 2.22 324 206 3.40 1.88 2.30
Carpel breadth mm 1.43 197 | 0.99 253 099 0.98

fruit diameter) or of about the same size as those of plants
with lower chromosome numbers. S. urenss, an aneuploid, exhibits
morphological features which are more or less of the same size
as those of the tetiaylioid species. Even certain morphological
features (e. g. Fruit diameter, carpel length and breadth) are
more in size in the diploid plant, S. lnifidita with 2n = 14, than
S. wenss with somatie chromosome number of 32.

The leaf shape of the diploid species is linear to linear-
lanceolate, while in the tetrayploid and octoploid species the leaves
are usually ovate and cordate at the bases (UEEBOROGHO 1980).

Despite all the morphological and cytological differences
discussed above, the six species still have many features in
common. Such features are mainly observed in the floral mor-
phology and reproductive systerm of the species (UsmoROGHO 1978).
Thus it eould be coneluded that the speecies considered here could
have evolved from related but different diploid speeies. The
variation in the chromosome size of S. pilesay is an evidence of
allepelyploidy.
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linifpdisa from Calabar, Cross River state. Ughorogho 590.
= 14.

covdifpbic from Badagty, Lagos state. Ugborogho 667.
= 28, A A
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3. 8. pillsea from University of Lagwos, Akoka campus, Lagos state.
Ughorogho 663. 2n = 56.

4. S. wemss from Bauchi, Bauchi state. Ughorogho 493. 2n = 82.
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5. S. spinosse from Zara village, Kano state. Ugborogho 488.
2n = 14,

6. S. ovattn from Gainawa village, Kamo state. Ughorogho 483.
2n = 28,
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PADRAO
DE BANDAS C EM CREAES VESICXRA L.

MARCEILO DOS SANTOS GUERRA
Departamenteo de Biologia Geral — UFPE, Recife — PE, Brasil

SUMMARY

The somatic chromosomes of Crepés vesideaicic were analysed on the
basis of their morphology and heterochromafim (C-banding) patterm. All
the chromosomes were submetacentric and all but one have only small,
proximal heterocromatic blocks. The chromosome IV hawve also a large
proximal band. The nature and relationship between the heterochromatin
in metaphasic chromosomes and in interphasic nuclei are discussed. No
direet correlation between heterochromatic blocks on metaphasic cihiromosomes
and interphasic nuclei were found. On the other hamdl, very small stained
dots were observed on the lightly stained portions of the metaphasic

chromosomes.

INTRODWCAO

desenvolvimento de técnicas que permitem distinguir a

cromatina em duas categorias principais, heterocromatina
e eucromatina, tem aberto novas perspectivas no estudo da
evoluedo cromossdmica. Dez anos depois da descricdo do primeiro
eari6tipe eom bandas C em vegetais (Vosa, 1971) ainda sé6 potcos
os géneres estudades eom esta téeniea e poueo & ainda cenhecido
da interielagdo desses deis eompernentes da eromatina e seu
papel na adaptacde e evelugde das plantas.

As Asitragesac se destacamh como uma das fammilias vegetais
que tém recebido maior atenglio por parte dos citiotaxonomistas
(ver SOLBRIG, 1977 para revisdo), tendo alguns taxons como ©
género Anamyghlss (EMRENDORFER & al., 1977) e mesmo a tribo
AnitkertRbme (NaGL & EHREWIORFER, 1974), recebido tratamento
citotaxomdimico mais sofistieado. O génere Crepis, um des pri-
fneires a merecer estudo cariotipico e cariossistemdtine detalhade

{1}
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(BamCcOCK, 1947), foi também um dos primeiros a ser analisado
com essa técnica. SchwmzER (1973) apresenta um padrio de
bandas € em Crepiss capilllaris € SILIAK-YMKOVIEV & CARTIER
(1979) apresentam o cari6tipo bandeado de C. capilliss, C. avay-
zaeffillin e C. prasmosoeaa subsp. ddimarica.

O presente trabalho apresenta um idiograma com bandas C
de C. vesitariae (2n = 8), compara este com os das demais espécies
acima citadas e discute ainda alguns aspectos da natureza da
heterocromatina nessa espécie.

MATERIAL E METODOS

Sementes de C. wesitaridg, obtidas do Jardirm Botédmico de
Coimbra, foram colocadas para germinar em placas de Petri,
pre-tratadas com 8-hidroxiquinolina 0,002M por 5h. a 6° C, fixadas
em Carnoy 3:1 e um dia depois preparadas segundo a técnica
de Marks (1975) ligeiramente modificada. As raizes eram lavadas
trés vezes em Agua destilada (10 minutes cada) depeis de retiradas
do fixador e hidrolisadas per 10 minutes em deide aeético 45 9
pré-aquecido a 60° C. Uma penta de raiz era esmagada em aeide
acético 45 9 frie e a lamfnula retirada pele métede de gele sees.
As laminas eram deixadas seear per um dia e entde Mmergulhadas
em uma seluede saturada de hidréxide de Barie [6,3g Ba (OH):
em 100 ml de Agua destilada] per 10 minutes a 45° 6. Em seguida,
ag laminas eram lavadas em Agua destilada e eslecadas em uma
edbeta eeniende 2 X SSC pré-aguReide em banhe-maria 4 66°€
per 1,30 heras. As laminas eram entae nevamente lavadas e
eoradas numa seliede de Giemsa 4 2 % (1 ml de Giemsa em 48 ml
de tampae Sérensen pH 6,8) & mentadas em Euparal:

Algumas raizes foram coradas com o método usual de Feulgen
para comparar o efeito da técnica de bandeamento com a colo-
ragado normal.

RESULTADOS

Em nicleos meristematicos corados com Feulgen é notério
a grande quantidade de cromocentros caracteristicos dessa espécie.
Quando tratados pelo método de bandas C uma parte desses
cromocentros coram-se intensamente com o Giemsa e otitra parte
mais fracamente (Fig. 1). Os cromossomos metafasicos (Fig. 2)
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Fig. 1. — Ndcleos interfasicos de C. wvesicasipia prepatadios segundo a técnica
de bandeafmeni®. Note o grande nimeio de regiGes heferocromaticas
(cromoeentros).

Fig. 2. — Cromossomos metafésicos bandeadios. Ao longo das regibes menos
coradas s#o visfveis pequenos pontos heterocromdticos (Seta).
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apresentam bandas centromérieas puntiformes semelhantes as
encontradas em cromossomos humanos por Eesme (1974). Em
um (nico par cromossdmico, aparece uma forte banda terminal.
O ntimero total de bandas visto nos metafésicos é bem menor
gue o numero de cromocentros visivels nos nicleos interfasicos.
Contudoe, nos cromossomos metatésiicos, além das bandas pro-
xifais e da terminal, um grande ntmero de pontos bem pequenos

—

-

_

[ 1l i v

Fig. 3. — Idiograma de C. vesiéeaisia com padrao

de bandas C. Os cromossomos estéo alimiados

pelos centrémeros e ordenados pelo tamanho.

Regibes heterocromaticas muito pequenas nédo
foram incluidas.

séio vistos ao longo dos cromossomeos, sugerindo alguma equiva-
léncia aos cromocentros mais fracamente corados.

A Fig. 3 mostra um idiograma dos cromossomos bandeados
de C. vesitaridg, baseado nos valores médios de extenséo apresen-
tados na Tabela 1. Os cromossomos estdo numerados simplesmente
por ordem de tamamho, uma vez que o trediicional uso de letras
em cariétipos de Crepiis, introduzido por NawvAsHIN (1925), além
de uma certa arbittanirdadie, menclonada por BABCOCK (1947),
pode gerar confusdo nos outros cariétipos j4 estalbelecides no
género.



Padlééo de bamibss C em Crepis vesicaria L. 171

TABELA 1

Medigoes dos cromossomos mitéticos de Crepés vesiieaiia L.

N.o Dimensdes (u.) r* Forma
I 7.0 =22+ 48 2.18 sm *¥
II 6.8 =1.6 4+ 4.7 2.94 sm
I 6.0 =154 453 3.00 sm
IV 5.6 =1.5 4+ 3.6 2.40 s

*r — Proporgéo entre bragos (longo/curto). A forma, defi-
nida a partir de r, foi tomada de LEVAN & al. (1964).
**sm — Swbmetacéntrico.

DISCUSSAO

O padrdo de bandas C de Crepis vesizarida distingue-se clara-
mente das demais espécies desse género até agora estudadas.
A caracterfstica mais marcante, & a quase total auséncia de
bandas largas e a resttigiio da heterocromatina as porgdes cen-
troméricas, a0 longo dos cromossoinos, em forma de pequenos
pontos. Esse tipo de banda centromérica term sido interpretado
por ElaERe (1974) come sende 6 proprio centrdmeio. CLAPHAM
(1977, 1978) tem demenstradio em varios orgamisimes, gue a colo-
raede difereneial das regides eentromérieas em forfma de pontos
(«dot:likes) reflete diferenigas estrutmialiss, em relagdo a6 restante
do eromessome e gue, a essas regiGes ecabe melher e termo
6inetoesrd (CrARHAM & OSTERGREN, 1978).

Em C. vesizarida nédo foi possivel visualizar nenhuma cons-
tricfo secund4ria que indicasse o cromossomo satelitadio. NAVASHIN
(1925) e Bamcock (1947) observaram que as espécies de @mepis
com quatro pares de cromossomos frequentemente néo evidenciam
constrigdes secundarias. Contudo dois tipos de argumentos fawo-
recer a hipbtese de ser o cromossomo nimero IV (Tabela 1)
satelitade. Primeiro, nas espéecies bandeadas de Crepits, em que
foi evidenciade 6 satélite, este eoincide com a banda mais forte
¢ terminal do brago curte de UM 6romossomo sub-tetacéntrico.
Segunde, na guase totalidade das espéeies ocariotipadas, 6 6ro-
fnesseme Ssatelitade ceifieide eom 6 6romossome de mener brage
6Urto e de mener tamamhe, 6u 6 imediatamente anterier a este
(Bapcock, 1947).
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SchwmEzer (1973) observou que as bandas encontradas em
Crepis capillaniss - s8o menos distintas que aquelas observadas
noutros géneros, confirmando os resultados de CasrersoN & dl.
(1989) que née encontraram padrdes de bandas evidentes nessa
espéeie, guando corada com diferentes fluorocromos. Estes Gltimos
autores, salientam ainda que a heteroeromatina em Crepis esta
distribuida em unidades muite pequenas. Em C. vesifewida a Gnica
banda terminal e ag eentromérieas sdo sempre constantes em
todas as e8lulas e pedem ser elaramente observadas tante
em préfage guanto em metafase. Além dessas, um ndmere rela-
tivamente grande de peguenes pentes eseuUres apaieeem iFregu-
larmente ae lenge des eromessomes Mmetaféwicos. GREMMVBER &
SRETA (1878) tem também observade, em Selify miBUMRERbANGNS,
gue a heteroeremating pede ser deteetada na ferma de peguenss
pentes mats ey menes disperses RO eromessome. O facte de gque
gm Rdeless iﬂE@E«E@%&E@é de O. vedfdfiaa 66rades eom Feulgen oy
bandeades, R4 um maier RAMEre de EroMAecERtids gue 8 tetah de
Bandas EHESH%G!%% sugere uma relacds entie 83 SFOMOSEALFEs
Bl EXcessw, ééaéaalfﬂéﬂ@ agueles MBRGreS & MIBABS &OFaABS,
g 8s B&&H@H&é BOREAS 28 16nE8 HeS {rechos eUcroMaticos ABS Meta:
Fa3iens. ER3Rs CIOMBEERISS HACAMENIE 60FaA0s & que Nas Formam
8f8ﬂ¥2?ﬁ8ﬂ£8 Bandas metafasicas pederiam Sk %%2%!18388@ pela
g¥istencld e Hrechas HEtRRciomaticos Muitd gsa 8% §iSPEFses
a8 18{1 88 81?8 8%% SEMmatnantey 408 Geteiang %816 ABPELS

8& Hanad N9 &sfagdis &8 iHE% Séééﬁi&ﬁl
5218{13 é SSH Ei&‘ﬁ% % 88811{%%% BE QUi 343, &sia fele:

rgg lna « lg a» na S r&}rggggr CB n 0S mal

ma << a» nios mal
cora OS 30 IOGS eucro atkcas [0mMossomos
cora. re 10e 1ca OMossSOmos
me{ n COﬂS era a a gléé‘é’l € nao

3. aSLCOS % ser C OSSI 1 ges é—l‘ rﬁ ag
3. e ua al@} a eve ar enamen € a eter ma 1na
%JI%KE J%

Assim como, do esforgo monumental e BABOOCK em analisar
o cari6tipo de dezenas de espécies de Crepiss, resultaram infor-
magdes até hoje fundamentais para a eompreensdo da evolugde
cariotipica em plantas, mais dados sobre o padrdo de bandas C
nesse género, poderdo ajudar a compreender o significade file-
genético da heterocromatina.
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DRYCrAERRLS IN SPAIN,
PORTUGAL AND MACARONESIA

by

C. R. FRASER-)JENKINS
Botany Dept., British Museum (Natwral History), Cromwsill Road,
London 8. W. 7, England

SUMMARY

General phytogeographicall aspects of the complex fern genus DTugppenis
are discussed in relation to the Iberian peninsula and Macarsmesia, poimting
out some of the connections between the Macaromesian and Atlamtic European
mainland fern floras and the floristic richness of the two regions. The
19 species present in the area are outlined with brief descriptioms, ranges
and reeently discovered systematic details. A new species, not previously
reported or even collected, is deseribed, D. eorlhyii Freser-Jondims. BEach species
is mapped throughout the area, ineluding, for completeness, the Fremeh side
ef the Pyremees, using the U.T.M. 50 kim. square grid systemn (as used
by Jaias and Sveominew, 1972), extended te inelude Macaromesia oA a ene
§pet per island basis aceording te Eriksson, Hansen and Sunding (1974
& 1979). Spet Mmaps were eenstructed as a result of werking through albmest
all the main European herbasia, espeeially these paiticularly relevant te
the area, and are based oA eempletely revised identifieation of the specimens
contained therein. I addition mest of the felevant literatuie hag besn werked
threugh and peeerds eheeked Against 3peeimens and either fejeeied, of
aceepted as literature reeerds with open eifeles. Peubtful eases aie recorded
with guestion mawks. The speeimen selecied te aet as a veteher PBF &aeh
spet, o the relavant literature sedied, is listed after eaeh speeies 38 {hat
the Mmaps cah Be veriHied wheh Aecsssamy. The Maps shew sieaﬂﬁ the frHs
distripution patierds, Which have Aot Begd a@&&%&%ﬁ% gelineated BREBFE GHE
{8 confusion BetweeR species. A sectien O RYRHAS FOllows BiviAg 13 AyBHAS,
{ncluaing Further mapsy; many 8F the Rybuids Raving Beeh diSEOveIed SAlY
very receRtly. AR appendix HSES SPecimens seeR Whow [eatien &8Hi4
A8t Be F3und and the BiBliography lists Bet oply the references HRm g
text But alse Ihe liferatwse rESIGAGEs WhIGH RAve BESR WRLeY {RFSHEn
FOF [RERFAING PHIRRIRY 38 that all the FRG8rdR gived | any 8k the Fei&rensss
listed Bave Besh Sonsidsred:
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INTRODUCTION

XTENS[VE modern systematic revision of the complex genus
tems in recent years has considerably clarified and
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i vl eeveed by O it flpeh I il dealing Wb feme
e o Souten Eurge Ie bl for SR | W e e e
Ealkans: Ttaty, Framee and }ﬁsr aps most of all 1p Hhe 1BsrER
B@Hiﬁ%‘i& m ‘Syain tWe of te Stanomd flgRise Wenks 8
ferns are stifl the trsatment of WILEOMF 1p WHLKOMY an
LARGE (1861) and of Q&w&% ‘Yf FENDS H@@é’g a8 thers is RS
medern flora of the Whole of Spain and the great bulk of modern
Spakish werk is confined to numercus highly local studies of
small regions, With an ecolegical bent and 6ften Wwith limited
knowledge of the taxonomy of the species listed: Fhe situation
is semewhat better in Portugal a much smallsr arsa, With the
floras of SAMPAIO (1999 and 1947), PERERA CSUTINHO (3931
and 1939) and FRANGS (1971), though nene of these contain
aeeurate medern treatiments of Druguéersis- Flera Eyropasa (FUTIN
et o, 1964) was a little toe early to eontain the major part of
the reeent revision of the genus and the same applies to & ewrtain
extent to the maps of JALAS and SUOMINEN (1972), whieh alse
gontain a number of inaceurate records due partly to eonfusien,
and which are generally unverifiable as there are no cited voucher
specimens to act as a base-line. Detailed revision and mapping
of the genus in the Iberian peninsula is therefore overdue and
it is aimed to fill this gap with the present paper.

The area included in this study is the whole of Spain (including
the Balearic Islands and, in order not to bisect a natural region,
the French side of the Pyrenees), Portugal and the whole of
Macaronesia (including the Azores, Madeiran archipelago, Salvage
(Selvagen) Islands, Canaries and Cape Verde Islands). Maca-
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ronesia is included partly because it is included in Firatico’s Flora
of Portugal (1971) and belongs politically to Portugal and Spain,
but also, more importantlly, because as far as ferns are comecerned
there are indisputable close connections between the Lusitanian
or Atlantic seaboard flora, especially between that of North and
West Spain and Portugall, and that of Macaronesia. In addition
to the many well-knowm: examples of species occurring in both

asy a rather large number of species previously thought to
be only Macaronesian has recently been discovered on the mainland,
which emphasises the connection further.

Most prevalent among the fern species long known to be
present in Macaronesia and as Atlantic species on the mainland
are undoubtedly the members of the Hymenophyllaceae, Thicho-
maness speciassin.  Willd., Hymeswopllydinm wilkoniii Hook, and
H. tuniiriddgassse (L.) Smith and in Drysméeisis, D. aemulbe (Ait.)
O. Ktze. Interestingly both Hymerophllidinm tuntiriddgesse and
Dryapéeiss aemalbe occur again in N. E. Turkey where a similarly
high rainfall occurs, and another species, D. oreadkss Fomin,
occurs in the Caucasian and Transcaucasian regions, N. E. Turkey,
Atlantic Europe and the wetter parts of the West Matiitarranean,
but not in Macaronesia. Two other examples of Mimcaronesian-
-mainland conmections within Dryepéeiss that have only recemtly
become clear are the presence in Macaronesia and in the subatlantic
South-Westerm triamgle of Europe (as defined by a line from
North-Westerm Europe south-eastwards to Turkey and the Cau-
casus, and in the case of D. dilaiaiédq, to Northern Iran), of D. afffinis
(Lowe) Fraser-Jemkins subsp. afifings and D. dilatatéa (Hoffm.)
Gray. Cheilanthkes velllemr (Ait.) Muell, C. manamdae (L.) Domin
and several species in the genus Asplémiinom have also long been
known from both areas. Ferns relatively recently discovered in
Spain and/or Portugal and present in Macaronesia include some
interesting discoveries by MOLESWORTH-ALLEN (1966, 1967 and
1971) in South-West Spain and others from elsewhere: PRilddtum
tiudwm (L.) Pal.-Beauv. (S.W. Spain and the Cape Verde Islands),
Chrisitelde demtaba (Forssk.) Brownsey & Jermy, Diplazivnm cau-
dattym (Cav.) Jermy (S.W. Spain, introduced in Portugal, N.W.
Spain and N. Spain), Pteniis palusttiis Poir., Culeitn noacwmenrpa
Presl (for a summary of its occurrence in Iberia and details of its
new discovery in Oviedo, see FIRASER-JENKINS & LAiNz, in prep.),
Cystméeiis vindltda (Desv.) Desv. [= C. diagitanea auet., non
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(Bory) Blasdell, see ROCHA-A®ONsS, 1982, in prep:] (Peortugal,
Spain, S.W. Framce etc. and Macaronesia), Cheilanbbes madeeesmsis
Lowe, Cheillanibkes timagii Tod. (= C. corsice Reichstein & Vida,
C. durignsiis Mendongs & Vase.), Cheilanthbes guanutficea Bolle
(= C. swenitpiiii Benl) and Dryepiéeisis guanatficea Gibby & Jermy.
More recently DEz-GwRRETAS and SaLvo-TErRa (1979) have
published on the presence of Polypodiium camiintécsrm L. subsp.
macsieokskicwm (Bobrov) Fraser-Jemkins in Greuter (sub P. ma-
cavomsitomn Bobrov) in South-Western Spain; this is a geo-
graphieal subspeeies of the European P. eamnicinm L., previously
reperted ag eenfinied te the Canary Islands. Apart from subsp.
cambiieim, widespread in West and Seuth Euiope, there is a
third subspecies, subsp. asormim (Vase.) Nakdi, eonfined to the
Azeres. The thiee subspeeies differ eensistently But enly slightly
frem eaeh other and are elearly very elesely related. 1t sheuld Be
fmentioned hewever that SAENOTRERRA’S veueher speeimens ef
«P. MARIPOREGIHIM > 1R GBA (ﬁ6§ 5884:5886") WeIe P. X sHib@siae
Rethm. (=Fp. camyiesmm X B. int&sisekim Shivas) whieh explaing
the RyBrids mentiened By PEZCEAHRETAS 4R SALVE-THERRA
(1979: 11); and the material laBelled «B. MAIADREGSTM> 3RH
SERt By %t‘(z%?['ﬁﬁﬁ& from Malaga Yniversity 18 R. . ROBERTS
gF Baigor (wha, in the authers Opinich, KROWS the BEAMS iH
Eﬁ&%@% in mere defail than any 8£H8£« W8H$8£~§ %ﬁ 8F Présent)
was all B camyieh, SHBSP. 88% U, (REOBERTS, OIS, SOMM:
1988 Eﬂﬁ 19881). ﬁﬂ8€ﬂ${~ SPECIMER Elted W&é that 8k hEéWr&%if
ALLEN (SI6H4 48 Bigh: 18: %7&41 MOI%%/ T, H8W il BMY;
W B Wé?@ %ﬂﬁiﬂ H8£ % Ay BUE SRS c5mrﬂl}wd‘m
g a3 ety ea gs IR ggrw? the hf@fafga
num in ﬁ élons QOF su g m-
as
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accepted here at present, pending further investigation. Some
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details of Macaronesian-mainlamd connections as far as ferns
are concerned are also given by FRASER-JENKINS (1982), where
it is mentioned that the flora becomes more African in character
further Soiith in Macaronesia, especially in the Cape Verde Islands,
and that some of the Macaronesian species, such as Dbyygttaris
guanghces and D. eripipbiiic Rasbach, Reichstein & Vida, have
some of their elosest relatives in Afriea rather tham, or in addition
te, Eutope, as part of an aneient tertiary European and Afriean
flera new mestly extinet i Afriea.

Taken as a whole, the area of Iberia and Macaronesia is
remarkably rich in ferns, especially in Dryapiéeisis species. There
are 19 specles of Dryapieeisis present, 10 of them occurring in
Macaronesia and 13 oeciirring on the European mainland (inchuding
the Balearie Islands), with 4 speeies in eommon; 8 of the 19 species
oeeur on the Afriean mainland. The total number of DPyyoiTieris
speeies for the whele of the European type flora, from Macaronesia
eastwards to Iran and Western Siberia is 28, so that ever three-
guarters of the Ewmiopean Speeies are represented in the present
Eré3) 4 mitahar tvial (han iiD tihe wihalke Gif e rast aif e Buroqrean
fegion. The reasen fer this is undeubtedly mainly Beeause Hkye:-
pRnies is 4 genus of mesephytic plants and temperate high rainfall
areas are theught te have existed en the Atlantie seapeard and
partieularly iR Maearenesia sinee the early iertiary peried,
prebably witheut interruption up until the present day; Whereas
the climate of South €entral Ewiepe Ras Beesme Hl'dﬁﬂ grief
and harsher sinee ihe 1ate tertiary Period and 2l the eFfEels
gf periglacial conditions 1A and NOHR 8F the ByreRees-Alps:
Earpathians-eancasus Hne greatly IMpoverished the Hora thete:
i addition the climaie and reWek of the iBSH&H Sﬂlﬂé’dla 4r&
markealy varieq sg hat within the %SHHE B there are
varigus Gifferent pRYIGgEs {%%%'1 ah & H}SH{]E, ‘% E ere, Q[H
Bi&%mw HSH&H Wi WSESH& it & &is
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distribution maps show, the main fern-belt in the Iberian peninsula
s along the North and down the West coastal regions, which
contain both widespread European species [e. g. D. filliermgs (L.)
Schott, D. afffids subsp. borrenii (Newm.) Fraser-Jemkins and
D. dilatated) and Macaronesian or Lusitanian/Atiamtic elements
(e. g. D. aemulzg, D. guanothéeq, D. oreadkss and probably to be
considered here, D. affitids sulwip. afffiiis)s). [Hentia adbso comtaiimss
an extended range of mountaims, the Cordillera Cantabrica,
nearly eennected to the Pyienees 80 that these two high mountain
regiens together allew varieus bereal and Cantral-European
sibalpine speeies to extend their ramges inte Spain [D. comansa
(Presl) Frasei-Jenlking & Jermy, D. earfhsidana (Vill) Fuehs,
D. suynoidane (Frasei-Jenking & Jermy) Fraser-Joiing, D. affi-
Ris subsp. sWiluppeesisis (Sabr) Frasei-lRAlKinS, and D. remoia
(A. Br.) Druee]l. The Byienees themselves eentain a mixture
gt Atlantic speeies (partieularly iR their ‘Westerh party) and
Nerth- and Eentral-Euiopean snes. ih general the whele et the
rest of Spain and Seuth Partugah has 3 semi-arid elimate with
4 very het summer 3Ad very eeld winter, and harsh steppe-like
eonditiens %Y;ih'l similar 18 these of mueh oF North Afriea o
Anatalian h@p BriRietisis species are aBsent there éi&@@%{ far
thelr presence IR some interesting areas of meniane refugia.
The mest iHlﬁSf{aH{ oF these IS e series of ranges that together
are known as the «Eordillera eentrahy, exiending from near {8
the Western f—%%%%%% a4 Rastern BQH gk 1he NOrth &oastal
mauAtaing A an almest UNREBken chalh SeHth-Westwards {owards
the S&ffa da E‘éﬂ%ﬁ i EB%%%& %ﬁ% 8fﬂ¥iﬂg §i&%§ e 12
Bemanda; Nsﬂa EBB BallEM %B gl Moneaye lig 18 the
iHHH@Eil&E% NG} Ei@i gk 1he iiﬂé f % eordillera gk fﬂSiHﬂSé
From the Norh-Fash ’cﬂ% §i&%§ N 8B HAGAHAMS: M& &§8H
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which no less tham five Dryaptéeisis species have presumably
been able to pass, bringing D. ezgamssa and D. oreadlss to their
only stations in Portugal, in the Serra da Estrela — though
D. exprirssa appears now to be very scattered, or partially ohliitterated
in the Cordillera Centrall, perhaps due to over-hot and dry con-
ditions. The presemce of D. afffdids subsp. borenti in the Serra da
Estiela, but etherwise anly in Nerth Portugall, taken together
with its presenece in the Cerdillera Centrall, as reperted in the
present paper, is prebably anether sueh example. D. fifitixmgs,
D. affitiss suBsp. afffniss and D. dikaise also oeeur in oF near the
Cordillera Gentral, theugh D. afffbiis subsp. affitiis has mest
eertainly reached Pertugal mere generally via the Nerth and
West of theria, and P. dildfaise Ras almest eertainly migrated
inte the Wesiern parts of the Cordillera frem Portugal and
the Wesiern seabeardh, as it 13 apparently cenfined i8 g few
gt the Western ranges and s absent frem mest ot the Eordillera,
though reparied iR BHOL fBF B. ©XhRs.. Apart from the [hE
dillera €eniral thete exist a few GtHEr mountain refygia i Rast
and Souii-Rast Spaif coRtaining Prippjerisis, and bW iR South-
W%%‘c jaih. fﬁ% §18H~a de Aacena In Huslva, S:W. Spain; Cantans
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the most likely phytogeographicall connection of this group of
mountains would appear to be up the East coast of Spain towards
the Pyrenees even though all but D. fillisrmes must be assumed
to have been obliterated over this area and D. fillixrmes itself
appears not to extend continuously (or more or less so) South
of Teruel Province. It Is possible too that D. afffiugs subsp. apffinis,
whieh oeecurs on the South side of the Sierra Nevada and is
mueh less common than ssp. borrenii in the area, could have
afrived using a Western figration route, as it probably also
did in Nerthera Meoroceo.

D. tyrhkeaa is one of the most interesting Dryopteris
species in Spain, showing as it does an old relict West Medi-
terranean Cerno-Sardian distribution pattern with which its
occurremce in the Sierra Nevada is perfectly in accord. One
species, Dvyapiteisis pailiiitn (Bory) C. Chr. ex Maire & Petitm.,
oceurs on limestone on the Balearie Island of Mallorea where
it eeeurs mostly, but not entiiely, as a distinet subspecies, subsp.
baleariten (Lit.) Fraser-Jemidims. The speeies- itself otherwise
eceurs as a Central and East Mediterranean speeies, fragmenting
inte a number of subspeeies and related taxa further eastwards
il Western Asia.

The general relationships of the Macaronesian flora are
complex; however it seems likely that D. oligedivviza (Desv.)
Pichi-Sermollli, though an endemie, should be considered an African
element, being a member of the section Marginedzac Fraser-Jenkins
(1983, in press.), which contains the D. ineequedidis (Schlecht.)
0. Kize. group widespread in East and South Africa and rather
less so in the West; the D. mangjtatda (Wall. ex Clarke) Christ
group of the Himalayas and Chifia ete. belongs to the same seetion.
The distribution of D. oligediwnsa only in the Cape Verdes and
Canaries would appear to suppert its Afriean eonnections. D. pen-
therti (Krass.) C. Chr. en the Cape Verdes is anether member
of the Marginwidee and is alse an African mainland speeies. The
Madeiran endermiie, D. aitwiavae Pieh. Serm., is diffieult to place
except as a very distant relative of the meditertanean D. malida
group in the section Pallidee Fiasei-Jemking (1983, iR press.).
D. aemvimn and D. afffeiss may well be of Ewiopean erigin iA
Maearenesia (Canaries — raie, Madeira and Azeres) as Beth seeur
in Western Ewuiope and the Gaueasus, and D. afffiiss Ras 3 propable
felative, D. wallidhanna (Spreng.) HyA. (section Fivillnssse Ehing)
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in the Himalayas and China etc. which appears to have spread from
there to various parts of the world, perhaps during the tertiary
period, and may have had connections with Europe via Iran then,
though it no longer occurs in Europe (see FIRASER-JENKINS, 19808).
D. aemultn [Sectlon Aemuldec Fraser-Jemkins (1988, in prep.)]
appears to have distant relatives in D. gymneppilidia (Bak.)
C. Chr. and D. chimamsiss (Bak.) Koidz. of the Far East, but
no other close phytogeographical connections. The only close
relative of D. intermeditia (Miihl.) Gray subsp. madérermitis (Milde
ex Alston) Fraser-Jemkins and D. azoriaar (Christ) Alston is
D. intkrreditia subsp. inttrmediia of North America. Of the three
tetraploid species (D. dilatatéq, D. guanathiea and D. crisiifiedli),
all of which involve the D. interrmedibittyD. azorizax genome, it
seems almost certain that D. crispilfdia must be an Azorean
neoendemie, arising in situ from its two ancestors, D. aemulin and
D. azoriien, which both occur together there. D. dilattusa (Hoffm.)
Gray is raie in the Azores and occurs in the absence of one its
aneestors, D. expants; it may well have reaehed the Azores from
the Ewiopean mainland and has beeeme very slightly altered
in merphelegy frem the extensive European pepulation. Perhaps
the mest eonfising speeies is D. guahidneasa as it is impessible to
extrapelate any elear faets abeut its origin — wherever it o66uFs
it is at present laeking ene aneestor, and where BetR presumed
anesstral speeies eeeur tegether, on Madeira (D. insmrdifia SHBSP:
WedesrRkis aRd B. aemula), it dees net eeeur. However the pictiure
Ras reeently Beesme §8H1§WH§E expanded as EB%E% is a SOmENhaE
similar speeies;, B. anwirliGaq. (Bak.) €. Ehr. (—DB. caalblepis
€. Ehr.), present in East and Souih-kast Afﬂea the M@é@éféﬁéé
and ﬁfﬂé[%iﬁ%% tsland, which is nst aal E%EE%RJI%&G like B.

e, Bt Ras a Hlﬁ%%ﬁl}(r similar chemistty, apd s éH?&éE
E@H@EBM felevant 18 B. guanriisa, and it Srigins. B. g@mﬁu
is confied 18 the &anaries, Partugal and §%am and Mmay perhaps

Be teRtalinely GORsigered ajl Afriedn EIEHISH §8{H8Wﬁ&{ SIRaT
gistributien E&H%E«ﬁ 18 that 8k B:. canelenE and Wi&&
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TREATMENT OF SPECIES

In the following pages species are listed in systematic order,
ranging from the narrow-fronded 1-2 pinnate species, D. afffimis,
of the D. walliidhasaa group, thiough the D. fillicmaas and D. pellida
groups to the most highly disseet, triangulay fronded, D. gaenuia,
D. imeequeditis and D. dilafaiea groups. A key is given (p. 190),
but it sheuld be berne in mind that beeause of conmsiderable
infraspeeifie variation a propertion of speeimens will net key
eut cerrectly, so that eemparison With the deseription in the
text is mest impertant.

For each species there is a brief synonymy including
reference to Wimnnxomm & LANGE (1861) where relevant, a note
on the whereabouts of the type specimen, a diagnostic description
and comparison with species close to it, a brief note on its habitat,
details of range within the area and in generall, and nomenclketural
or systernatic details with references. Details may also be given
of seme eriomeous reports or econfusions where the situatien
needs clarifieation. For each speeies a map is given tegether
with a list ef veueher speeifhens or literatuie reesrds frem whieh
the map was eonstiueted.

The maps are based on the 50 km. U.T. M. grid Ffalso used
by Jaras & SwaMiNEN (1972)]], extended to include all of Maca-
ronesia on a single spot per island basis, virtwally as treated
by ERIkssoN, HANSEN and SuNDING (1974 & 1979). In South-West
Framee the spots extend eastwards only to XP2, CH3 and EH2
in eaeh herizental row. It has been considered most immpertant
te undertake a eomplete revision of the data published se far,
mainly Beeause virtually ne medern speeialists in the genus have
§6 far been invelved in a study of Drppiekisis ever the area, and
as the genus is a eemplex and eritieal ene, enly reeently revised,
a number of speeies Have been fissed eut in many werks and
many ethers have been eonfused. The slder literatuie in partieular
is Righly unielispe, But mueh medern literature alse eomtains
Aumereus misidentifieations. Literature referenees are therefere
eonsidered to be unreliable and where pessible the maps have
been based en aetual speeimens seen and identified anew. Fer
this purpese a esmpleie revision of the relevant material in the
fellewing herbaria %ébbf‘é‘éiﬁ%%ﬁ 83 P8F FREMEREN, KEvKEN 3Ad
SeHoFEED (1081)1 Ras reeently Been earvied syt By the AWthor:
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B, BC, BCF, BM, BR, CGE, COI, E, ELVE, FCO, G, G-BOIS,
G-BU, G-DC, GDA, JACA, JE, K, KR, LISE, LISFA, LISI, LISU,
LIV, LTR, LY, MA, MAF, MANCH, MGC, MPU, P, P-JU, P-LA,
PAMP, PO, RUEB (in ZT), SA, SANT, SEV, TL, VAL, Z, ZT,
ZVS, herb. AEPNA (Diputacién de Alava), Vitoria, herb, Uni-
versidad Laboral, Gijén (including herb. M. Lainz and herb.
J. M. ARGUELLES SAEZ), herb. Facultad de Ciéncias, Universidad
de Granada, herb. F. EstEvE-OHimcA, Universidad Laboral, Alcalé
de Henares, herb. J. FEmwiwpEz-Cansas and C. M. JUARISTI,
Facultad de Ciéneias, Universidad Autonoma, Madrid, herb. S. E,
GonzALEZ-OrEST0, Facultad de Ciéncias, Universidad de Samtiago
de Compostela, herb. Facultad de Ciéncias Biologicas, Universidad
Complutense, Madrid, herb. J. DuwmEwEavp, Bruxelles, herb.
T. RecHSTEIN, Basel and herb. J. VivanT, Orthez, almost all
of whieh the author has visited and worked through, or otherwise
has had all their material sent on loan.

The D. fillicrmaes and D. afffings aggregate and part of the
D. dilathtéa aggregate has also been examimed from M. Over a
number of years the author has also checked certain rarer or
more confused species or hybrids, in connection with previous
work, from the following herbaria, the species including D. ooesadiss,
D. remattg, D. subtmowdnae, D. tyrrkeaa and D. guanathéeer: ABN,
BAS, BERN, BP, BPU, BRNM, BRNU, BUC, BUCA, BUCG,
C, CL, CLA, CLF, DBN (formerly DUB), DE, FI, FI-W, GB,
GFW, GOD, H, I, ICEL, ISTF, KRA, KRAM, L, LAU, LD, LDS,
LE, NMW, O, OXF, PECS, PR, PRC, S, SIB, SZE, SZU, TBI,
TFC, TGM, UME, UPS, W, and WU.

Specimens selected for use as vouchers for the solid spots in
the maps are the more modern ones available (within the last
10 to 20 years if possible) that were identifiable without doubt
(i. e. immature or inadequate specimens were normally rejected
when in doubt) and were well within the square concerned. After
each map the voucher specimens or literature records are listed.
The most recent specimens 'were chosen because there has been
a great deal of forest clearamce, or burning, and destruction of
habitat in recent years, increasing recently apparently beyond
the control of the governments concerned, particularly in Spain,
where fires are frequently left to burn with no attempt to
extinguish them, and natural forest is all too often removed or
replaced 'with commercial conifer or Evealippists areas, poor in
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natural flora and fauna. This has caused the drying up and
impoverishment of many areas so that the ramge of many
species has decreased considerably. Thus the specimens listed
are usually not the first collection or report made from each
square, though they may be, or may be the only collection made.
Secondarily a large amount of literature has been examined and
considered, resulting in four courses of action: (i) where the
sguare concerned is already taken up by a specimen seen, the
literature record has been superceded by the specimen; (li) where
the sguare is unoceupied and in the author's opinion the record
is probably reliable, an open cirele has been placed; (iil) where
the sguare is unoeeupied and in the auther's opinion the record
is dewbtful, but may be eorreet, 3 guestion mark has been placed;
(iv) where the sgquare is unoeceupied and the auther has streng
Feasens to suspeet that the reeerd is ineorreet (e. g due to elear
€ases of eonfusion), it nas Been rejeeted. Thus any reeerd appearing
in the literature referenees listed at the end but et esvered in
the maps has been deliberately exeluded (theugh it is pessible
that net all the reeerds have Been seen if the staried references,
which were net seen in Full). Neveriheless it is emphasised that
the only reliable reesrds are ¥hose based oA speeimens seen, and
recorded with a selid dot; it is heped that mere infermatien may
later Be fefmeefﬂiﬂ%h EOReerning the open eircles and gusstish
marks and that Further cotlsctions will Be made t8 Relp Bridge
§8H1%_ Qgé (& 2 B. ynpvianaa probably 86eHrs iR several of
e RighHer ealcaleous ranges petween the Bential eordillera €an-
! 'il% and ihe pyiRaees, BHt has NGt yei Been eotecied). Thres
El&% &3 %ﬂ%% Hom fhis treaiment whieh alsg fequite Gomsi:
sration:. ) Many oldsr SPECIMEns and ljferatiyte IRCOIAS af6
aivel With va *}f’ g&allties, Bgﬁa%ﬁia;hxq FOF MOHAtain Fanges
OVE””% mofe thah 8ng sp8t: Ut%%’t%’% [gne ok these GOVEr
aredas 8091?18{%% Hﬂ%%%ﬁ&%% 11 the Mmaps and it nag %8% HerEEoLE
E &n. He%%gé%ff, 3 GONSIGE iij%m; [hgu ﬁ i ¢ thal soms
ping s gy thus b lef vacant I T feegrds
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colleagues, for Portugall, and it has not been possible to discover
the original information for every Spanish spot, despite efforts
to do so and the help of people ‘who were involved; in par-
ticular there are a number of records based only on Jaras &
SuoMINEN (1972), but some of the original notes (for the
ferns only) hawve been lost at Sevilla (E. F. GaLiaNo and B. VALDES,
pers. comm., 1980). These permanently uncheckable map records
are not considered to be reliable, but cannot on the other hand
be completely ignored. Therefore, if the square concerned is not
otherwise occupied, the more likely ones are placed with a query, or
occasionally an open circle if they are very likely to be correct, and
the unlikely ones hawve been rejected; (iii) A number of localities
could not be found without detailed local knowledge due to the
persistent vagueness of localities given for both older and more
modern specimens, particularly where the name of a minor topo-
graphical feature or a very small hamlet is given without stating
Wihere it is in relation to a larger town. Much of the modern
literature is little better. The unplaced specimens, having been
much reduced with the invaluable help of Prof. P. MONTSERRAT
(for Spain) and Dr. R. Elmzwampes (for Portugal), are listed in
the appendix and it is hoped that these can be evaluated at a
later date. More complete localities on labels are much to be
desired and encouraged. It seems from the maps that there has
been a certain amount of under-collection, particularly in North-
west Spain and in some of the more isolated medium altitude
Sierras elsewhere, where further records may possibly be expected
in time, particulatly, perhaps, in Andalucia (e. g. the N.E. Sierra
de Segura (Las Cabras and Revolcadores); Sierra de Miagima;
Sierra de Maria; Sierra de Baza and perhaps Sierra Harana
and Sierra de GAdor). The author hopes to encourage the holders
of private herbaria to place at least first sets in a recognised
institute herbarium where they are readily available for study;
this particularly applies to published records which are effectively
baseless unless a specimen is collected and deposited in a hebarium.
A considerable proportion of records are now unverifiable due to
the loss of private herbaria after the death of an author and
thus eannet be definitely accepted, others were made wiithout
the collection of a speecimen, which leads to further difficulties
and errois, and in any event it is necessary to follow the authors
in their frequent rmoves from institute to institute in order to
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examine their herbaria. This problem is noticeably greater in
Spain than in most other European coumtries.

In the maps:

® = specimen seen and verified.

o = literature record, probably cwmrrect.

? = literature record, doubtful, but possibly cwmmrect.

blank square = unrecorded or record rejected (i. . any records
contained in the literature references listed,
but not appearing on the maps).

The list of voucher specimen seen includes an abbreviation
for the herbarium where each specimen is deposited. The squares
from which specimens came are lettered according to the U. T. M.
50 km. square grid system, with the following numbered additions
for Macaronesia:

1-9. Azoress: 1= Corvo. 2 = Flores. 3 = Graciosa. 4 = Sio
Jorge. 5= Faial. 6 =Pico. 7 —Tenwdita. 8—=50 Migned!.
9 = Santa Mria.

10-11. Madeiinarm Arctiipptdggp: 10 = Porto Santo and Desertas.
11 = Madeira.

12. Saliagpe (Sdlegga)y) Isfandis (No Dryopiteisis presemt),

13-19. Canamy Istandés: 13 = La Palma. 14 = El Hierro. 15 =
La Gomera. 16 = Tenerife. 17 = Gran Canaria. 18 =
Lanzarote. 19 = Fuerteventura.

20-28. Cape Verdiz Islandts: 20 = Santo Antdo. 21 = Sdo Vi-
cente. 22 = S3o Nicolau. 23 = Sal. 24 = Boa Vista.
25 = Maio. 26 = Sdo Tiago. 27 = Fogo. 28 = Brava.

It is hoped that at a future date some years hence a further
note may be produced giving additions to the present work. Thus
the author would appreciate details of any new findings of
Dryapieeisis not already covered by solld spots in the present work.

TAXA PRESENT IN THE AREA

The following species, subspecies and hybrids oceur in the
area (the range given being only that contained within the area
treated):
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Dryaptéeisis afifiigs (Lowe) Fraser-Jenkins,

subsp. affiiwis Framce, Andorra, Spain, Portugal, Azo-
res, Madeira, Camaries.

subsp. borventi (Newm.) Fraser-Jemkims. Framce, An-
dorra, Spain, Portugal.

subsp. stillupppesisis (Sabr.) Fraser-Jemkims. Framce,
Spain.

Dryapiteisis fillicrmaes (L.) Schott. Framee, Andorra, Spain,
Portugall

Dryapi¢eigs oreadtss Fomin. Framee, Andorra, Spaim, Por-
tugal.

Dryappiéeiss tyrikenas Fraser-Jenkins & Reichstein. Spain,
Dryappéeisis submomwdoae (Fraser-Jenkins & Jermy) Fraser-
Jenkins. Framee, Spain.

. Dryapiéeisis palliidbz (Bory) C. Chr. ex Maire & Petitm.

subsp. palliidr. Balearics (Spaim).

subsp. balearivax (Lit.) Fraser-Jenkins. Balearics
(Spain).

Dryaptéeisis aiteniémae Pichi Sermolli. Madeira.

Dryappéeisis remaita (A. Br.) Druce. Framoe, Spain.
Dryappéeisis corleyii Fraser-Jenkiing, Spain.

Dryanpéeisis oligadlonda (Desv.) Pichi Sermolli. Canaries,
Cape Verdes.

. Dryppiceisis pentieeri (Krass.) C. Chr. Cape Verdes.
12,

Dryapiéeisis aemulber (Aiton) O. Ktze. Framoe, Spain, Azores,
Madeira, Camnaries.

Dryappéeisis carttiusidinaa (Vill) Fuchs, Framce, ?Amdorra,
Spain.

Dryapdeisis exgansse  (Presl) Fraser-Jenmkins & Jermy,
Framoe, Andorra, Spain, Portugal.

Dryspéeisis difatatéa (Hoffm.) Gray. Framece, %Andarra,
Spain, Portugall, Azaores.

Drypsriteisis interrmeditic  (Miihl.) Gray subsp. muddersnsis
(Milde ex Alston) Fraser-Jemkins. Madeira.

Dryapiteiss azoriaar (Christ) Alston. Azores.
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18. Dryapiéeisis guamatiiéea Gibby & Jermy. Spain, Portugal,
Canaries.

19. Dryapéeisis crispitpdide Rasbach, Reichstein & Vida. Azores.

20. Dryoméeisis X tanedlii Rothm, (= D. aftfiigs X D. fifidixomgad).
Framee, Spain, Portugal.

21. Dryapiéeisis X mantomidae Fraser-Jenkins & Corley (=. fi-
liw-mass X D. oreazks)). Spain.

22. Dryapi¢eisis X fraserrigakikdiisii Gibby & Widén (=D. afffimis
subsp. afffinds X D. dilatbay). Spain.

23. Dryapiteisis X picoensiss Fraser-Jenkins (=D. affimits subsp.
affinits X D. azovitm)). Azores.

24. Dryapteisis X dewewrii (Jamsen) Jamsen & Wiachtey
(= D. cartthskinaa X D. dilattiéd). France.

25. Dryapiéeisis X amitnasseee Fraser-Jenkins & Jermy (=. di-
latattn X D. ecgpansa). Framee, Spain.

26. Dryppiteisis X gomeritéea Gibby & Widén (= D. aemudle X
D. guanctidat)). Canaries.

27. Dryappteicies X mantinsisiee Fraser-Jenkins (= D. aemulin X
D. crispitfdiin). Azores.

28. Dryapiteisis X cedveensids Gibby & Widén (= D. qguen-
chizm X D. oligadhmtay). Canaries.

29. Drypppéeisis X tellesiiic Fraser-Jenkins (= D. crispifpdida X
D. dilattdad). Azores.

30. Dryappéeisis X madiiltnwee Fraser-Jemkins (= D. azowizm X
D. crispiipbiip). Azores.

31. Dryapiéeisis X sjoegreentii Fraser-Jemkins (- D. azoriaa X
D. difatbiéd). Azores.

Key*

1. Frond once pinnate, a second time deeply pinnatifid, or becoming twice
pinnate; somewhat narrowly lanceolate . . . 2.

1. Frond twice pinnate, a third time pinnatifid below, or thme to four
times pinnate; # widest at the base . . . . . . . . . . . . &

2. Lamina i coriaceous and slightly glossy above; pinnules with straight,

paralliel sides, if lebed the lobes reetangular; stipe and rhachis with a
predominamee of linear, nariow seales . . . . . . . 1, D. affinis
Lamina herbaceous and + matt above; pinnules with slightly curved
and convergent sides (except the upper ones); stipe and rhachis with a
predominamece of lanceolate seales . . . . . . . . . . . . . 3.

1 See pag. 184.
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13.
13.

14.
14.
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Pinnule teeth acute-tipped . . . . . . . . . . . . . . . . 4
Pinnule teeth = obtuse at the tips . .- . . . . . . 8. D. oreades
Stipe long, axes markedly glandular . . . . . . . 4 D. tyrrhena
Stipe # short, axes not glandular . . . . . . . . 2. D. filix-mas
Axes and often underside of lamina glandular (visible with a lens) . . 6.
Axes and underside of lamina eglandular . . . . . . . . . .13
Teeth on the segments hair-pointed . . P A
Teeth on the segments acute, but not hanr—-p@mmdl . -

Segments all markedly crowded, crisped and curved upwards at the
tips, and downwards at the sides . . . . . . . 10. D. erispifelia
Segments not manrkedly crowded or crisped (though pinnulets may be
folded down on either side of their axes when gr@wlng in an @xp@sed

place) . . . . . . . . . .. 8.
Lamina #* narrowly triangularlamceolate; pinnulets arramged at ¢, 90°
from the pinnule axes in the lowest pairs of pinnae . . 16. D. intermedia

Lamina widely triamgularilanceolate or somewhat deltate; pimmulets
obliquely sloping and decurrent at their bases, particularly in the lowest
pinnae . . . . . . . . . . . . . . . . . . .14, D. expansa

Lamina three-times pinnate; stipe thim, purple-brown in the lower part
(or more); segments curled upwanﬂs;; lamina smelling markedly of
cut hay when dried . . . . .« . . 12, D. aemula
Lamina twice pinnate, occaswnally a thlrd tlme deeply pinnatifid mear
the base; stipe # thick, pale or green; segments flat; lamina not smelling

of hay, but merely of dried leaf, when dried . . . . . . . . 10.
Stipe scales pale; not present in Madeira . . . 11.
Stipe scales with dark centres or all dark, at least at the sﬁlpe-base,
present in Madeira only . . . . . . . . . . . . 7.D. aitoniana
Lamina markedly triangwlarllamesolate, or deltate . . . .12,
Lamina narrowing slightly to the lowest pair of pinnae, or the lowest
three or more pairs of pinnae the same length . . . 4. D, tyrrhena

Lamina #* narmrowly triangulardanceolate; pinnule apices with long,
nanrowly acute teeth, pinnule lobes with long, acute teeth mainly at
their acroscopic corners; lamina and axes very densely glandular .

e e e e oo L. . ... LB D, submentana
Lamina widely trianguilerlbnosolafs, or deltate; pinnule apices and
pinnule lobes with triangular, but acute-tipped teeth all over them;
lamina and axes * sparsely glandular except when young . . 6. D. palida

Teeth on the segments hair-pointed . . . P T 3
Teeth on the segments acute, but not hair-pointed L. ... 22,
Stipe scales concolorous . . . T £ )

Stipe scales with darker bases or centres. P
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15.

15.

16.

15.

17.

17.

18.

18.

19.

19.

20.

20.

21.

21.
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Lamina namowly triangularianceolate; pinnulets - closely Jjuxtaposed

and mid and upper pinnae not deeply dissect . ... . 13. D. carthusiana
Lamina widely tnam@;ﬂamﬂanmoﬂ@t‘@e or & deltat@,, pmnul@t§ well separate
throughout the frond . . .. 18,

Lamina thin, pale- or yellow-green; lowest pinnulets markedly decurvent
to the pinnule costa and falcate; stﬁpe scales widely ovate-lanceolate
14, D. expansa

Lamma tltuck,, mld- to more usuallllyy,, dark'gm@m,, lowest pinnulets net
markedly decurrent or falcate; stipe scales lanceolate to ovafe-lanceolate
e s o+« « < < . . . . . . . . . . . 18 D guanchica

Lamina namowly triamguiaclaneselats, twice pinnate, a third time
pinnatifid below, with closely juxtaposed ultimate lobes; stipe scales
predominantly namowly lanceolate . . . . . 8. D. remota
Lamina trianguize{loneolats, three tnmes pmname with somewhat
spaced out ultimate lobes; stipe scales predominamtly ovate-lanceolate

. C e e e 18.

Pinnae namrowly triamgmlar{anceolate (only the lowest one wider);
pinnules in the lower third of the lamina rectanguwlar . . . . . 18
Pinnae # widely triamgularlanceolate (except the upper ones); pinnules
in the lower third of the lamina # pointed, with sloping apices . . 20.

Ultimate segments manrkedlly well separate; pinnule-costae = without
scales, or bearing only a few, insignificant, smalll, brown scales on the
under surface; present in Madeira only . . . . . 16. D. imtermedia
Ultimate segments merely slightly separate; pinnule-costae bearing
somewhat numerows, scattered, smalll, brown scales on the under surface;
present in the Azores only . . . . . . . . . . . 17, D. azorica

Lamina thin, pale- or yellow-green; lowest pinnulets manrkedlly decurrent
to the pinnule costae and falcate; stipe scales widely owvate-lanceolate

. . . . 14. D. expansa
Lamma thnck,, mld- to more usmallllm, dark-gmm, lowest pinnulets not
mankedlly decurrent or falcate; stipe scales lanceolate to owate-lanceolate

Pinnules and lower pinnulets with a noticeatblke, slightly long stalk, so
that they have a # short gap at their bases betweem them and the
axes; pinnulets and pinnule-lobes tapering mankedly from a wide base
to a pointed apex (except in the uppermost pinnae); frond smelling
maifkedly of eut hay whem dried . . . . . . . 18. D. guanchica
Pinnules and lower pinnulets shortly stalked so that they are closely
juxtaposed to the costae; pinnulets and pinnulle-lobes = ovate, becoming
rectangular in the upper pinnae; frond not smelling of hay, but merely
of dried leaf, when dried . . . . . . . . . . . 15. D. dilatata
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22 Lamina namrowly triangular-lanceolate; pinnules # shallowly lobed except
at the base of the lamina; present in Spain only . . . . . . . 23.
22 Lamina widely triangularllanceolate or deltate; pinnules deeply lobed
except in the uppermost pinnae; present in the Canamies and Cape
Verdes only . . . . . . . . . . . . . . . . . . . . 24

23. Stipe scales concolorous russet-browm, becoming scattered on the
mid- and upper-stipe; sori with very large, tall indusia . . 9. D. corleyi
23. Stipe scales pale- to mid-brown at their apices, with dark bases, and
most of them with darker centres as well, scales ¥ dense throughout
the stipe; sori with % small, short indusia . . . . . . 8. D, remota

24. Basal stipe-scales with darker centres; scales # thick, glossy, not beco-
ming namowly hair-like above; ultimate segments rectamgullar, with %
insignificant teeth; pinnulae-costae bearing #- numervws, scattered, small,
ovate-lanceolate, pale-brown scales on the lower surface; present in
the Canaries and Cape Verdes only . . . . . . 10. D. oligodonta

24. Basal stipe-scales concolorous; scales thim, matf, with groups of narrowly
hair-like scales on the rhachis at the junctions of the pinnae-costae and
the rhachis; ultimate segments ovate-rectamguilar, with #* prominent
teeth; pinnule-costae bearing a very few, or no, namowmilylansolzie, pale

seales on the lower surface; present in the Cape Verdes only . . .
e e e e .o 11. D. pentheri

1. Dryopteris affinis (Lowe) Fraser-Jenkims, Fern Gaz 12: 56
(1979).

BASIONYM: Nepifrodilimom afffiee Lowe, Trams. Cambridge Phil.
Soc. 6: 525 (1838), non Aspidinm Fischer & Meyer in Hohenacker
(1938), nec «Dryapteisis afifiids> Newm., comb, inval. (— D. fillix
mas var. affiiids Newm.) (1854).

IMPORTANT SYNONYMS: Polystiihbmm abbreséntom DC. (1805).
Aspéddnom  disttmes Viv. (1825), non Dryppéeisis disttwas (Hook.)
O. Ktze. (1851). Dryapi¢eisis fillicmaas var. abbrewiédda (DC.) Newm.
(— «Dryopiteids abbrevitida» (DC.) Newm., comb, inval.) (1S54),
non sensu Newm. Dwgapiceisis fillicmaas vak. borienti Newm.
= «Drypipeeisis bowientd, Newrn., comb. inval) (1854). Laadirea
flixcmngs var. palkacesn Moore (1855). Lasdteaa pseudiviass Wollaston
(1855). Aspielanm filicmnas var. subinieggsim Dell (1857). Dwye-
periis palearen (Meere) Druce (1908), nen Handi-Mazz. (1969),
nee (Sw.) C. Chr. (1911). Drpnieeisis meditesretse Fomin (1934).
Drypipeeisis borienti (Newi.) Newm. ex ven Tavel (1887). Hwye:
piniss abbradane (DC) Newm. ex Manton (1850), nen sensu
Manten, nee (Sehrad.) O. Ktze. (1891). Drpebisis pRSUAOMAS
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(Woll.) Holub & Pouzar (1967). Drymwdersis resandessc Rezende-
-Pinto (1%69).

iN WImMKOMM & LANGE: not separated from Palyiskiedinm
filliccrmgys.

TYPE (Lectotype: FIRASER-JENKING 1980a: 108): from Madeira
in K! isotype in BM!

DESCRIPTION: Fronds persistent at least for the first part
of winter, once pinnate, a second time deeply pinnatifid, becoming
twice pinnate below in large fromds, lanceolate. Stipe + short,
stipe and rhachis densely scaly with mostly narrow scales, usually
with + dark-brown basal regions. In the living plant a dark area
is present at the base of the pinna-costa where it joins the
rhachis. Lamina somewhat coriaceous and dark-greem, but yellow-
green when young. Pinnz-lobes almost all adnate to the costa,
noticeably paralllel-sidied, ranging from truncate to pointed, but
usually at least somewhat obtuse, bearing very few or no teeth
at their sides and + scattered, wide based, but acutely pointed
teeth at their apices, pinnules often lobed or slightly auriculate
at their bases. Indusia thick, turmed down at their sides and
closely surrounding the sorus, often slightly inflected below, but
shrinking somewhat (or lifting) and often splitting on ripening,
becoming mid-brown and often shrivelling slightly but mostly +
persistent. Ripe (dark) spore-samples contain a noticeable though
somewhat small proportion of abortive spores, visible under the
microscope, as well as good spores, due to the apomictic nature
of the species. Diploid apomict and triploid apomict.

RANGE IN THE AREA: The occurremce of this species near
the sea in N. and W. Iberia and on low hills in South-West
and West Spain and in South-Central Portugall, where D. fililixmas
is rare or absent, though previously confused with it, reflects its
more Atlantie distribution pattern; some of the localities may
be considered Atlantic refugia. Some of the records of D. fililixmas
from Cadiz Piovinee, S. Spain, cotild also refer to D. afffoisis, though
this needs eonfirmation, and despite seareh in Ari@REE'S colkections
(in P) and in ether herbaria, ne voueher speecimens have been found.
MOLESWORTH-ALLEN (1977) poifts out that Culifa ninestvmrpa
Presd, whieh oeeurs iR the area, is knewh as «Heleche Maehes,
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or Male Fermn, in South-West Spain, which could also add to
the confusion.

RANGE: The species occurs throughout Westerm, S. Cemtral
and Southern Eutope, East to the South-West Ukraiite, N. Turkey,
the Caueasus, Tramscaucasia and Caspian Iram, also in North-West
Africa and Macaronesia (except the Cape Verdes). It is absent
from the far North and North-East of Eutope and dies out in
the far South Mediterranean region.

NOTES: Because NEwmAN never made the valid combination,
Dryapiteisis afifinds, but accepted it only as a variety, the epithet
is available for use in Dryapi¢eisis and must replace D. ppeeudinmas
or D. borventi. The type of Polysstdbhaem abbieviddtsm DC. 18 this
species, though it was unfortunately taken by Newman (who
was followed by ManToN and ether British atithors) to be the
same as D. oreadhss. However NExymAN again did net make the
valid eembination, Dyyaietisis abbivbaida, and as that epithet is
pre-oceupied in Dryppesisis, D. afffiiss Beeomes the eerreet legi-
timate name fer the present speeies.

The systematics of this species are complex but it appears
that it may have arisen in the past, perhaps during the late
tertiary period, by hybridisation between a species close to the
pan sub-tropical D. walllidthanaa (Spreng.) Hyl. with other species
(see FIRASER-JENKINS 1980a and SMiTH & FRASER-JENKING 1982),
probably ineluding D. oreadsss and/or perhaps D. ccausssica
(A. Br) Fraser-Jenkins & Corley. Fertility is thiough DOpp-
MANTONIAN apomixis (see Lovis 1877). It hag reeently been
divided inte several different subspecies (FRASER-JENKING 19804)
whieh are theught te have had different eriging, arising By
hybridisation with differing sexual dipleid speeies; the sibspecies
seeuFFing in the area are as bBelew. All are semewhat variable,
the variants ferming leeal pepulations due to the apemictic nature
of the speeies.

1) Subsp. affinis
BASIONYM: As for the species.

IMPORTANT SYNONYMS: Polystichtuom abbrewéttem DC. (1805).
Asppiddom fillicraes var. sulbiitéggomem Doll (1857), lectotype: coll.
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Doll, 1846, ex Prof. Scheyder, 1890, in KR! Drympéeicis bsoiieri
var. afffings (Lowe) Menezes, Flora do Archipelago da Niadeira
(1914). Dryapeéeisis horventi var. aflniiaa Oberholzer & von Tavel
(1937), nom. nud. Dryapéeisis fillicrmes forma vallongeniis Rezende-
-Pinto, Portug. Acta Biol., ser. B, vol. Henriques: 219-223 (1949).
Dryapiteisis abbrevigta (DC.) Newm. ex Manton (1950), non sensu
Manton, nec (Schrad.) O. Ktze. (1891). Drymméeisis ressanbeans
Rezende-Pinto (1969). Drysméeisis borventi  subsp. ressondeans
(Rezende-Pinto) Malagarriga, Sinops. Flora Iber, 1-25: 65 (197D),
Lab. Bot. Sennen, Barcelona. Dryoméeicis afffinds subsp. afffiris
var. azorizze Fraser-Jenkins (1980), var. disiimecia (Fomin) Eraser-
Jenkins (1980) and var. pumettade Oberholzer & von Tavel ex
Fraser-Jenkins (1930).

TYPE: As for the species.

DESCRIPTION: This subspecies has the most marked D. afifiimis
morphology with dense, mostly nartrow, usually + dark-based,
brown scales (but pale in var. azoriba)) and a glossy, coriaceous
lamina. The pinnae are symmetrical about their axes and are
not normally developed on their basiscopic side even in the basal
pinnae. The pinna-lobes or pinnules can become well separated
from eaeh other in large plants (var. disjjietda, mainly in Central
and Easterh Euiope) and are madkedly rounded-truncate and
nermally with few teeth, though the teeth may be mere of less
prominent at the apiees. Apart from basal aurieles the pinna-
lobes or pinnules are usually unlebed of with enly shallew,
rounded-truncate lebes. The lewest basiscopie pinnule of the
lewest pinna is usually half te twe-thirds adnate to the eosta.
Indusia thiek, inflested and splitting oA ripening, shrinking eAly
slightly and mestly persistent. Dipleid apemietie.

HABITAT: Banks and slopes, in woods, or among rocks and
bushes on mountains, with no definite preference for ealeareous
or acidic rocks, though more common on the latter as they
are usually less dry. From sea-level up to 2000 . altitude of
more. This subspecies is more common near the sea than the
other subspecies or than D. filikixm@s.

RANGE IN THE AREA: A markedly Atlantic or Subatlantie taxon.
Becoming scattered and uncommon in the E. Pyienees and Eastern
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Cataluna, though occurring in the seaboard mountains of the
latter.. The most common Dryapi¢eiss along the North and West
coastal regions of Iberia, but dying out South of c. 39¢ 30” latitude
apart from a few scattered populations (Sintra, ?Manchique,
Huelva, probably Algeciras, the Sierrs Nevada). Of these, Prof.
J. Do AmmrAL Flranco (pers. comm., 1982) points out that the
Monchique record is very probably ertomeous, an opinion with
which the present author is in agreement; the record perhaps
having been based on ESTACIO DA VEIGA'S (1869) record of
Polgsttbhimm spinultssam (see under D. carifthusidaan). It is very
scattered in the Eastermn Cordillera Central, and apparently
without connection to the Pyrenees or Eastern Cordillera Can-
tabrica and in view of this, assuming it has not been extinguished
N.W. of the Eastern Cordillera Central, it seems likely that it
has extended Eastwards from central Portugal to the more
Western and central parts of the Cordillera Central and to the
Montes de Toledo. Rare in the Canaries (La Gomera only), buit
common in Madeira and the Azores. Absent from the Cape Verdes.
The records in Jaras & SUOMINEN (1972), from PG4 and QF1
were in error for D. fillic-mas (FlrRaNCO, pers. comm. 1982).

RANGE: Western Ewrope from Britain (and perhaps South-
West Norway) southwards and extending eastwards in rather
scattered populations through the Black Forest and Alps to Austria
(and perhaps further), North Turkey and the Caucasus, Maca-
ronesia (except the Cape Verdes) and North-West Africa
(Meroeco). D. affinits was first reported from the Canary Islands
by BENL & SvenTENMWS (1970: 456) and shortly afterwards by
Pace (1971), who had previously reported it in litt. (Ph. D. thessis,
1068, ined.); it eeeurs only on La Gomera, where it is uncommon,
though it was collected there (sub D. fillikcmass) as long ago as
1985 by cuatrECAsSAS (ho. 332 in MA!). The report of var. cxorica
from the Canary islands (FRaSER-JENKINS 1980a) was in error
fer var. affiniis and the deubtful repert of D. afffsids from the
Cape Verde islands (FraseR-Jenkins 1680a) was in errer for
D. oligednnide, Wwhieh had been reperted sub «D. fillhwmaas and
varietys By MaRbiEY Brot (1946) and sub D. beweni var. apftivis
(with D. elongpiee var. simexe given if synenywmy, see D. 6ige-
donad) by DANEIREAY (1961); see alse BEN:L & SVENTENIUS
(1870: 456).
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NoTeS: This subspecies probably contains twe different
genomes as shown by the failure of bivalent formation at meiosis
in the sixteem-celled sporangia (the more frequent eight-celled
sporangia have full bivalent formation). Their likely identity is
with those of D. walliztfiemac and D. oreadiss respectively (see
FRASER-JENKING 1980a), though this has not been demamstrated
by artificial hybridisation and also D. walliiztfiémac at the present
day is an apomictic species, which means that it could not itself
have been the direet aneestor. Prof. REZENDE-PINIO’S investigation
and deseription of Dwyapiteisis reseniitesna [REZENDE-PINTO &
LEMOS-PaREiRA (1950) and REzENDE-PHG® (1949 & 1969)]
(type in PO! and LISU!) represents an independent observation
of part of the phenomenon of apomixis in D. afffiiss. The plant
was deseribed as a new taxon in view of its remarkabie merpholegy,
whieh, hewever, merely represents an abhermal Mmenstrosity
semewhat similar te seme of the named mMenstrosities popular
as garden planis in Britain. 1t eeeurred as a single plant (REzENDE-
PGS, pers. eomm. 1980). The speres are nertal fer B. offiinis
and %B% Menstrous eharacteristics are handed eR 18 the next
?8%18{%%1% Hewever the origin of the plant was almest esrtainly
Fem eultivation, similar 18 Dighsepiaa angiFticee Lab., diiciia

FUEdPa PE%%E 3Rd THEORARYs SPREifs, Willd., fég@f{%é
f{«efﬂ the same ared [REZENDE:PWES (1939, 1940 & 1943) and
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1974) ag gt naturah arigin (along With THRORMARRSRs spResisivm
[se8 2lsp REENDEDAGS (1641 ahd 1843), FaNes (& 2 2nd
EANG, (187591, EXFDRIHIm, EEFMHD .. (568 algg EAMRAR 1915%
308 REZENDE-BAQ &@zﬂ?é] and PRiss PamsEss Bl
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MAP 1.

Correction: remove the two question marks. Convert the two open circles
in Porimgall, immediately south of the river Douro, into full spots.
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Canaries [BErikssON, HansEN & Sumnmimve (1979)] is comsidered
here to be erromeous; it has also not been possible to retrace
its origin (HANSEN, pers. comm., 1981).

Riowas-Murrinvegz, €osTa, 1zco & SAENZ (1981) have recently
published the author’'s determinations made at MAF in 1980
that only subsp. afffiwis occurs in the Madrid area, witthout
acknowledgement of the origin of this new information.

MAP: 1.

VOUCHER SPECIMENS (open circles represent literature records
of D. afffiids without indicating the subspecies).

NJ4. La Coruna, Puentedeumne, Caaveito, 75 m, Spain. E. ValdddeBBemejo
& S. Cadtovielejo TO/TG, 1976. MA!

PJ. Inter La Garganta et Vegadeo (Asturias), loco rupestti, siliceo. Lbding,
7/ May P50, Herb. Gijén!

QJ2. % km W. of Canero, E. of Luarca, NW. of Oviedo, Oviedo, Spain.
C. R. Frazssedahkitkins 4898, 5/Junw/00%. BM! CANU!

TP4. Prope summum Fario, 700 m. [between Gijén and Pola de Siero],
Spain. Laifaz, 26/Now/19N2. Herb. Gijén!

UP2. Pres de Artiondas, Mirador de Fito, Spain. F. Demeaeict 8514, Aug/1967.
BR!

UP4. c. 50m., W. side of Pendueles village, c¢. 2km. E. of Vidiago, E. of
Llanes, Gijén to Santamdier, Oviedo, Spain. C. R. Frassedehkirfins 10813,
3/0Oct//18Rl1. BM!

VP2. Santamdier, Cobreces, Spain. H. Eligs, 29/Dee/1809. BC!

VP4. W. side of Col de la Granja, between Castro Urdiales and Gouriezo,

S.W. of Castro Urdialles, ¢. 300m., Spain. C. R. Frassedahknkins 10568
and 10574, 17/Sept/13Rl1. BM!

WP2. Bermeo, Cabo Machichacw, Bilbao, Spain. J. Dusdgerayd, 19/Aug/1959.
BR!

XP2. Basses Pyrénées, Vallée du Laxia prés de Cambo, Frame. R. BBetlst
419, 6/Ang//EE2. LY!

NH1. Galice, 30km. S. de La Coruna, N. de Ordenes, Spain. L. RRBic#iimg
21186, 29/Jum=//FH4. BR! M!

NEH3. Cuenca alta del Rio Mandeo (Coruna), riberas del Deo, Spain. J. Dixitla-
Gomzaddez, 12/0ct/1986. MA (198361)! Herb. Fac. Cienc. Biol,, Univ.
Complutense, Madrid (Q0718)!

PHU. ¢. 2km. N. of Mlllares, N. of Fontaw, Baleira to Meira, S. of Vegadeo,
Lugo, Spain. C. R. FrassedeNkirkins 10691, 27/Sept/IHRI. BM!
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% lkm. NE. of Fonsagradia, on Luarca road, ENE. of Luge, Lugs,
Spain. C. R. Frueedehkirkins 10684, 27/Sept/ifsl. BM!

Bosque ribereno en Pigueces, Somiedo, Astamias, Spain. J. A. Fey-
nintideRietieto 1552, 7/Jume/A197N. FCO!

Pajares, Spain. A. Lawattbese 5437, 9/Jily/10¥S. BRI

Pena Salon [nr. Amieva, Sierra de Pongal, Spain. J. M. Argysiies
Séizz, 10/Jume/ 97, Heyb, Gijén!

Puerto de Piedras Luengas, Spain. A. Lawbdege 5306, 5366, 5317,
5/Juiky/A8S. BR! LY

Santamder, [above] Torrelavega, 1000’, Spain. M. Gamibeger, 11/Jume/
1910. LY!

Lendrono de Arriba, Monte Tologorri, 700 m., Spain. J. A. Altigadire
1158, 5/Sept/A1O7®. Herb. AEPNA, Vitorial

Olaeta to Otxamdiamdiv, 560 m., Spain. J. A. Alifjaddre 1346, 1352
and 1353, 15/Dec/l1I7®. Herb. AEPNA, Vitorial

Landeta, Mte. Galarraga, 800 m., Spain. P. UridecEBwbebraria 1582,
3/Jily/A880. Herb. AEPNA, Viitorial

Roquedo izda Tejos, Puerto de Velate, Spain. J. C. Bmscosss, 20/June/
1976. PAMP!

Carretera de Arette a Pa. S. Martiim, 670-700 m., Framge. P. Mlitsemat
1569, 7/Jnne/ /0%, JACAI

Vallon d’Artigasse, Bilhéres, 1000-1200 m., Frange. P. Mondepwtat &
L. Villter 1699, 9/Juiky1079. JACA!

Haute Garonme, Montrejean, France. P. Batbbet 317, 31/Jully/ /082, LY!

Cierp, Haute Garonne, Framce. [ef¢dbrere, July/192%. Lawalrée (1959),
sub D. X tdaealhi.

La Coruna, Mt. Barbamza, Portesin, Ruinas, Spain. M. Pasttanaca AB805,
pP. P., 4/Jan//P9®. MA!

Non longe nimis a Quiroga (Lugo), Alto del Buey, Spain. Lz,
2/l A0055. Herlb. Gijon!

[or. Piornedo], Ancates, Spain. S. E. Gomdddet-@sespo, 23/Aug/1979.
Herb. S. E. GQonzélez-Crespo, Fae. Cienc., Univ. Santiago de Com-
postela!

3 ¥z km. N.E. of Carbon del Sil, 5 km. N.E. of Paramo del Sil, S'W. of
Palacios del Sil. N.W. side of Sierra de Jistiedio, NNE. of Ponferrada,
Léon, Spain. C. R. FhaseedeféiRins 10743, 30/Sepi/irukl. BM!

Burges, Monte Sobrom, Spain. B. Leseq, July/1926. MA (208)!

Oquina, Spain. P. UvilscEEhgbebtiaria & L. A. Pereee Huredisia, Autumm/
1975. Herb. AEPNA, Vitéria!

Balneario de Panificesa, Spain. A. LaelBese 5198, 80/Juis/i0d53. BR!
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Bco. de Ragresw, Valle de Amisclo, 1040 m., Spaim. P. Monmieertat 255,
6/Apmill1972. JACA!

Ccllado de Prados de San Martim, 2000 m., Andorra. S. Riwisaddsaitinez
& M. Gostay, 27/Jully//0M0. MAF (101346)!

Ribas de Freser, between Salida and Puigcerdia, 1010 m., Spain. G. Liapez
181, 19/0et/19M®. MA!

Monte Galineiro, exp. N., Vigo, 500 m., Spain. F. J. FeRginateOxes,
Jume//119667. BCF (7491)!

Arredores de Melgago, S. Gregéniw, Portugsl. A. Mollter 198, June/1894,
COoI!

c. 800m., 2km. E. of Baldrey, W. side of Alto de Rodicio, W. of
Labomeirw, S.W. of Castro Caldelas, between Orense and Ponferrada,
Orense, Spain. C. R. Fhazepdehkinkins 10712-10713, 29/Sept/A0R1. BMI

Gorge, 3km. W. of San Juste, c. 5km. E. of El Barco de Valdeorras,
5km. W. of Puente de Domingo Florez, Orense to Ponferrada, Orense,
Spain. C. R. Frasspdahkikins 10729, 30/Sept/IHBl. BMI

Vilar de Moures, E. de Caminha, Minho, Portugal J. Dudigigreaud,
21/Juily/1P%E®. BR! Herb. J. Duvigneaudi, Bruxelles!

Minho, Serra do Gerés, inter Caldas et Pedra Bela, ravina do Azual,
Junto a una linha de Agua. J. MallddBBkliz, A. Raiimmiolo &£&JJ. AA
Guenreo, 4411, 10/Jully//0ER. BCF (5014)! MA (186681)! ELVE!

Murga, margens do Tinhela, Portugzll G. Barbbeao & F. Gamitn 7322,
10/Oet/0944. LISI!

Bacelone, Montseny, ravins, Spain. F. Sewesn, 18/Qct4. MA
(163747)! BM! MAF (44482)!

Maresme, Montenegte de Poneant, Foat, Spain. P. Menisseatat, &/July/
1945. BC (622155)!

Ponte da Pedta, pt. av Potto, margens do Leca, Portugall. J. 0Gastro
127, 8/JumsdA9l. PO!

Oliveira, Caldas de Moledo, Ribeira de Geguintes (nr. Mes&o Frio),
Portugall. F. Gangita & M. Myee 8076, 30/Jums/ 0043, LiSI!

Carrazeda de Ansidies, Sio Marmede de Riba Tua, Portugsll. G. Her-
bosw & F. Gamiéa 8235, 14/Junme//1094%. LISI!

c. 1300 m., reserve «Hayedlo de Montejjo», N.E. of Montejo de La Sierra,
on road to El Cardoso de La Sierra, S.E. of Puerto de Somosierra,
Guadalajara, Spain. C. R. FrassedeNkiRins 10767, 2/Qct/iygh. BM!
(following the indieation of D. afffeisis made without voucher specimens,
by I. Bareeadddintinez, pers. eomin., 1981).

Aveiro, Salreuw, Portugall. A. Luiss Flyees, Aug/iddid. LISU!

Serra de Fueita, estrada para Manhoucs, margens de ufm ribeite, Por-
tugall. J. Maites & A. Dihits 9653, T/July/i0sds. CO1!
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Penedion®, valadios, Portugmll. A. Rwe#ias, D. Barewdo & J. AAmatjo
27114, 19/Juily/A971. PO

c. 1700 m., Armoyo de La Pema, N. side of upper Rio Mamzamares
valley, Pedriza de Manzanamres, N.W. of Manzanares el Real, Caimemar
Viejo to Puerto de Navacerradia, Sierra de Guadarrama, Madrid, Spain,
C. R. Frassedehkikins 10755, 1/ut 109R1. BM! [following the indication
of RIVAS-MARTINGZ & SAENZ DE Rivas (1871) and RIVAS-MARTINGZ &
Gosta (1975), made witRout voucher specimens, RIVas-MARTINEZ, pers.
comm. (19%1)].

Jalas & Suominen (1972).

Tondela, freg. de Guardiv, junto & Estamcia Sanatorial do Caramulo,
Portugzll. N. Pizrroo de Magiilbéss, 20/March//9867. MGC! LISI|

1550 m., below Lagoa Comprida, nr. Seia, Serra da Estrela, E. of
Coimbra, Beira Alta, Portugsl. C. R. Fhrassedehkivkins 4918, 3/June/
1976. BM!

Tarouca, Varzea da Serra, Vale de Espinho, Portugal. Amédiwio Akbes,
16/ Jully/1 067,  LISTI

La Herguijuela, Las Batuecas, Caceres, Spain. S. Riingdvilftintinez and
B. Casmsscan, 15/Dec/IINS. MAF!

Caceres, entre Jerte y Tornavacas, Spain. J. A. Deweaq, J. Pasdor
& 8. Talbweexa 5844-78, 27/July/1008. SEV (39943)!

Arroyo La Adrada, Valle dei Fiétar, Avila, Spain. P. Mont¢eaetat 6104,
30/Nov/1197T5. JACA!

Beira Litorall, Ceira, Portugal. M. L. V. Chweq, 5/ApnilA8H0. COI!
Sitio da Serra, Alcaide, Portugzl. A. R. da Cunifag, Jume/ItBR2. LISTLJ!

Garganta dei Guadalerna, entre Serradilla y las Casas de Millan,
Céceres, Spain. S. Riea$sGisjay, 31/May/04l. MAF (87020)!

Ribatejio, Ferreira de Zézere, Portugal. M. Ferewiag, May/1®914. COI!

Beira Baixa, Vila Velha de Réddo, margens do Tejo, Portugzl B. W.
Raithha 3027, 30/Sept/I0HE’H. LISE!

Alisedas del Nacimiento del Rio Almonte, Navazuelas (Céaceres), Spain.
S. RimedsGinjay & M. Ladéesp, 6/Sept//THD. MAF (88072, 94314 &
77644)!

Montes de Toledo, entre Hontanar y Cijara, Rio Estena, Toledo, 820 m.,
Spain. E. F. Galianep, S. Silesstre & B. Vallliiés 1908, 29/May/1968.
SEV (1412)! LTR!

Mafra, Portugal. Frameo (1971).

Serra de S. Mamede, Portallegne, Alegrete, Ribeira de Artonches, Moinho
de Baixo, Portugall. J. MaltidBB8ieliz & J. A. Guenrsa 7644, 3/June/1969.
ELVE:!
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Estremadura, Serra de Sintra, Portugall. Wetlvittbsch, May/1851. P! and
Jume 1841. LISU! (see comments under D. guguekbic).

Galaroza, Huelva, Spain. Gros 28/May//i581, herb. C. Pau. MA (209)!

Huelva, Cortegama, Spain. B. Cabmzuddo 1203/76, 28/May//0i®. SEV
(24180)! BM! MA (2085%2)!

Huelva, Sierra de Aracena, Entre Jabugo y Castamo dei Robledo,
Anmoyo, Spain. J. Rireza & B. Cafmeddo 4683/R, 25/May/10i®. SEV
(45275)!

Monchique. Rothmaler & Pinto da Silva (1939). Also: Monchique,
Bxtédicio da Veigga. Colmeiro y Penido (1889).

Fuente Agria de Portugms, Sierra Nevada, Spain. J. Vaw & J. A. @,
Jully//197S. Herb. Fas. Clencias, Univ. Granada (806 and 307)!
Valle rio la Miei, Algeciras, Spain. Allorge & Allorge (1945). Sieamra
de Palma, Algesimas. Spain. Rowy (1887). Algeciras, Spain. Clomente
(1807). Castellar de 13 Frontera, La Almeraima, Spain. €eballes (1929).

Caldeira Bramca, grassy slopes, 550 m., Flores, Azores. C. M. Wiard
50, 28/Juily/A190867T. BM!

Ilha de S&do Jorge, Picos da Esperamga, Azores. A. Gomgless da
Cunitea & L. G. Sdibrithdo, 21/Aug/ AR, LISU!

Cliffs below Cabego Gordo, S. side of La Caldeira, Faiall, Azores.
C. R. Frassesdehkitkins 9605, 18/Jully/10®. BM!

Longitudinal road, S.E. of Madalena, below & W. of P. do Pico, Pico,
Azores. C. R. Frassedahkirkins 9619, 22/Juilly/AT0®. BM!

Terceira, Pico da Bagacinha, Biscoitos, estrada do Mato pr. da Lagoa
do Negmw, Azores. J. Ommeodde 162, 25/Awg//08®. LISU! LISE! PO!
COL

Nr. top of Lagoa do Fogo caldeira, on N. side, Sdo Miguel, Azores.
C. R. Frassedehkitikins 9694, 29/Juily/A09®. BM!

Casas do Rabagall, 970 m., Madeira. G. Beni], 6/Aug/A070. M!

1100 m., top of Mna. Quemada, nr. side road to Agulo, El Cedro, La
Gomera, Canaries. C. R. Fhassedehkifins 4213, 31/3/1974. BM!

2) Subsp. borreri (Newm.) Fraser-Junking, Willdenowia 10:

110-111 (1980).

BASIONYM: Dryapi¢eisis fillkemaas var. borsenti Newman, Hist.

Brit. Feins, ed. 3: 189 (= «Dryepetids borrenty» Newin., comb,
inval.) (1854).
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IMPORTANT SYNONYMS: Lastteao fillkermags var. paleaszar Moore
(1855). Lastteao pseudbvmeas Wollaston (1855). Nepifrodéisom fillax-
mass var. obtusssmn Post, Flor. Syria Palest. Sinai, ed. 1: 910 (1896).
Dryapiteisis paleacesy,  (Moore) Druce (1908), non Hand.-Mazz.
(1908), nec (Sw.) C. Chr. (1911). Dryapéeisis mediiéeranssea Fomin
(1934). Dryapideisis borventi (Newm.) Newm. ex von Tawvel (1937).
Drypteiss pseudbvmeas (Wol.) Holub & Pouzar (1967). ?Dbyygpteris
afffinds subsp. rolbuetée Oberholzer & von Tavel ex Fraser-Jenkins
(1980).

TYPE (lectotype, FRASER-JENKING, 1980a: 111): from England
in BM!

DESCRIPTION: Varying from an obvious D. afffikds to a plant
with less characteristic morphology, which is often mistaken for
D. X taeddiii. Scales # dense, with mixed nartow and wide ones,
dark-based or + pale, lamina slightly coriaceous, matkedly less
glossy and dark than in subsp. affftiss. The basal pinnae are often
asymmetrical and developed on their basiscopic side. The pinna-
lobes or pinnules are usually more or less crowded and vary
from markedly squarely-truncate (which is not normal in subsp.
afffikgy) to somewhat pointed, though usually the former; bearing
more, and usually prominent, acute pinnule-teeth. Pinnules usually
bearing several rectangular side-lobes in large plants, especially
the basiscopic ones in the lowest pinnae. The lowest basiscopie
pinnule of the lowest pinna is usually fully stalked. Indusia
somewhat thick, though thinner than in subsp. afffdigs, varying
from inflected to merely curved down closely around the sorus,
shrivelling and lifting more than in subsp. afffieis on ripening
(but not as much as in D. fillkemasg)s), mostly persistent. Spores
more abortive and slightly larger than in subsp. afffeigs. Triploid
apomictic.

HABITAT: As for subsp. afffdids, but perhaps occurring more
commonly than that subspecies on calcareous rocks, though
showing no definite preferemce. From ¢. 50-2000 m. altitude. Not
as common near the sea as subsp. affiimis,

RANGE IN THE AREA: Somewhat Subatlantic. Scattered and
less common than subsp. afffings except in the Pyremees (including
the E. Pyrenees and the seaboard mountains of Cataluna), the
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Eastern and central Cordillera Central, Burgos, La Rieja
(= Logrono), and the Sierra Nevada. Present in the Pyrenees
and along the Cordillera Cantabriica, in N, Portugall, Zamora, and
E. Central Portugal. Extending Eastwards into the Western
Cordillera Central and the Montes de Toledo. Absent from
Macaronesia.

RANGE: The commonest plant throughout the range of the
species except for the area under consideration where it is less
common and becomes gradually replaced by subsp. afffiris.

NOTES : The cytology of this subspecies requires further study.
At least some plants of triploid D. afffinis show equal numbers
of bivalents and univalents in the 16-celled sporangia at meiosis
(with blvalents only in the 8-celled sporangia) which suggests
the presence of two sets of one type of genome and one of
another, probably these of D. oreadhss and D. walllithigaa res-
peetively, but the identity of the genomes has never been demons-
trated and the presence of other genomes eannot be execluded.
Furthermoie the subspeeifie identity of these plants is Aot knewn
te the present auther and it is guite possible that the reperts
referred to subsp. stlluppposisis. 1t is alse pessible that seme of
the plants whieh have been feund te shew eemplete failure of
pairing may beleng te subsp. bereni, theugh ene sueh plant has
Been reperted te Be D. affihiss subsp. roisas Oberhelzer & ven
Tavel 8x Fiawi-Jenking (388 FRASER-JEMKMNG, 18808). Hewever,
8 morphelogical grounds it sesms likely that subBsp. dwen
eould have Been derived frem B. afffiss subep. a?ws and B. &ai-
£asity, and IF 88 Would presumably contain three differsnt genomes
and shew considsraiple Failure of Bivalent formation in the 16-celied
sporangia at meigsis. At present if is not clear and {ndeed se&ms
somewnat unlikely that subBsp. ro®id. 15 really genomically
different From sHBSP. BomeH; rather than Merely fEPressniing
largs and luxuriant _gi&ﬂ{g gf the fatier. Thus II SeEmS fkel
that the El&ﬂ%& [qeRtiFed By FRASER-JENKINS O §8§3 a3 SUBSP:
FORIiE, 2RA dsuall Hllé{ai% F8E B % el really Belong HRask
éﬂ 3P Boren: an QHS'% & g%%k%ﬁ Unast that sy é%%%i%% 43
£191i81Rg 13 %%’; Lty _%‘f&%ﬁ{ NEGESSALY, HBWEVEL MUGH FULINE]
Sty 15 needed 19 deeids fs sfalds F sURSp. FoRulR. BlANS
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MAP 2.
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corresponding more closely with subsp. robustéq, as outlined by
FIRASER-JENKINS (1980a), are listed separately below.

Rivas-MuxTiNEZ, COSTA, IZ00 & SAENZ (1981) have recently
published without acknowledgement, as a new record for Spain,
the author’s tentative determination made at MAF in 1980 (which
was in fact erromeous) of subsp. robustée from Navalvillar de
Ibor, CéAceres. The plant was actually subsp. boowmesri.

They also report the author’'s determination of subsp. someri
from Banos de Montemayor, Salamanca.

MAP: 2.

VOUCHER SPECIMENS (literature records hawe been referred

to subsp. afffiirss).

PJ2. i kon. NLE. of Gontam, SW. of Mondonedio, N. of Lugo, Lugw, Spain.
C. R. Frassexdehkivkins 4902 and 4903, 5/Jume//076. BM! P!

PJ. 2km. W. of and below Las Rozadas, c. 1km. above Vega do QOuria,
Between Boal and Vegadiew, Sierra de La Bobia, S.E. of Castropol,
Oviedo, Spain. C. R Frassedehkitkins 10665, 27/Sept//0R1. BM!

QJ2. c. 200m., roadside c. 1km. E. of El Pito, 5km. S.E. of Cudillero,
Aviles to Luarca, Oviedo, Spain. C. R. Frassedefkitkins 10642, 26/Segptt/
1981. BM!

TP4. Rioseco de Deva (Gijon), 2-300 m., Spain. J. M. AngniHttes Sz,
8/Amg/Ag7. Herb. Gijén! (with subsp. affifiis).

UP2. c 150m., c. 4km. E. of Ribadas#lla, on Oviedo to Santamder road,
E. of Oviedo, Oviedo, Spain, C. R. Frassedehkikins 10823-10824, 4/Octt/
1981. BM!

UP4. c. 50m., W. side of Pendueles village, c. 2km. E. of Vidiagn, E. of
Llanes, Gijén to Santamdler, Oviedo, Spain. C. R. Frduesel<ehins
10812, 3/0ct//18N1. BM!

PHIL. c. 2km. N. of Millares, N. of Fonta®, Baleira to Meira, Sierra de
Meira, N.E. of Lugo, Lugo, Spain. C, R. Fhazspdehkikins 10689-10690,
27/Sept/NPR1. BM!

PH3. c V.,km. N. ox Millardos, 1Y, km. N. of Sta. Eulidlia de Oscos on
road to Vegadlew, S. side of Sierra de La Bobia, c. 650 m., Spain.
C. R. Fraseerdehkivisins 10677, 27/Sept//081. BM!

QH1. Puerto Ventana, 1225 m., Spain. Laifuz, 3/Sept/A72. Herb. Gijon!
(with subsp. affiftis).

UNL. Lago de Enol, Covadonga, Picos de Euwropa, Oviedo, Spain. C. B.
Frasgerdehéirksins 3765, 16/Jully/A0072. BM!
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Calc., ¢. 1100 m., S. side of Portillla de La Lumna, between Villacarriedo
and Espinosa de Los Monteros, Spain. C. R. Fhazsedeheirkins 10594,
17/Sept//10Kl1. BM!

Olaeta, Otxamdiamo, Spain. J. A. Alkfiaedre 1366, 15/Dec/Pn9. Herb.
AEPNA, Vitorial

Urguilla (Aratz), 900-1000 m., Spain. P. UrithecElwbabriaria 849, 21/July/
1976, Herb. AEPNA, Vitoria!

Roncesvallles, Navarra, 900m., Spain. B. MobswmoantAHdllen 65933,
14/ Jume/ 10972, MGCI

N.N.W. of Belagua, Isaba, Navarrs, 1300-1500 m., Spaim. L. Villker 4117,
17/Augon®. JACAI

¥ km. up path between Lac d'Isabe and Gorges du Bitet, Val @Ossau,
S.W. of Les Eaux-Chmodies, Basses Pymfmées, France. C. R. Froser-
Jakkins & J. Vinamit, 10560, 10562 and 10563-10565, 15/Sept/081. BMI
Bois de Culousque, env. l1km. N.E. de Bamdgwes, 1400 m., France,
F. Badleé 1646, 22/Rikyi00. Pl

3 % km. N.E. of Carbon del Sil, 5 km. N.E. of Paramo del Sil, S.W. of
Pallacios del Sil, N.W. side of Sierra de Jistmedio, N.N.E. of Ponferrada,
Léon, Spain. G. R. Fhazeedehkirkins 10748, 30/Sept//HR1. BM!

Umbria de la Sierra de Cantalbmim, Lagram, Alava, 1100-1250 m., Spain.
P. Moniseaetat & L. Viltar 4422, 17/Aug/i0978. JACA!

Valle Anisdo, Spain. J. Fanaddeie@a€assas, 1/Berit/p%0. Herb. Fac.
Cienc., Univ. Auton. Madrid!

nr. Viella, Valle de Aram, N. of Lerida, Lerida, Spain. C. R. Firoaser-
Jenkleins 3580, 15/Jam/AB92. BM!

L’entrée de la village de la Llagomme, vers Montlouis, 1690 m., Pyré-
nées Orientalles, Framxe. F. Badiéé 668c, Aug//10973. P!

Taurinya, entrée de la vallée de Balatyg, Franme. L. Cenill]l, 6/July/
1929. TL!

Y% km. N. of Vilanova, c. 2km. N. of Celanova, S.S.E. of Orense,
Orense, Spain. C. R. Frasspdahéitkins 10693, 29/Sept/iCiRl. BM!

c. 800 m., 2km. E. of Baldrey, W. side of Alto de Rodicio, W. of
Laboreito, S.W. of Castro Caldelas, Orense to Ponferradia, Orense,
Spain. C. R. Frassedafkitkins 10715, 29/Sept//0okl. BM!

W. end of Lago de Sanabria, Zamora, Spein. R. K. Browowihit & A. O,
Chaiter 205, 19/May//9972. K' LTR!

San Millan, Sierra de la Demamda, Burges, Spain. A. E. Saleboriiaira
5913, 23/Jum/iP0®. MGC!

Sierra de la Demamd, Logtonw, Spain. A. E. SalVoolEferra, $0/June/
1979. MGC! and J. A. Gil, J. Varo & GuwFsa, 26/IMne/iBF®. Herb.
Fae. Clénecias, Univ. Granada (7120-7129)!
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La Garrotxa, El Salient de Sta. Pam, Bac d'Esparmagnemss, pr. Font
Suriola, 600 m., Spain. 4. & O. de Bulss, 24/Ang/1P%1. BC (115763)!

Bank of rio Minho, W. side of Sdo Pedro da Torme, N. Portugal,
C. R. Frassedehtitkins 10141, 6/Amg/ 10880. BM!

E. side of Picos de Fonte Fruia, N. of Pitdes (Portugal), S. of Muinos
(Spain), Trés-os-Montes e Alto Dowro, Portugall. C. R. Frdsescdceilinms
10705, 29/Sept/APRI1. BM!

Maresme, Orsavinya, L. Canyamars, Spain. P. Memdsawtal, 29/Seplt/
1946. BC (622137)!

El Rostro, Corporanio, Artoyo de Valdihuertw, Salamames, Spain.
F. Ammidlch, 16/June//00TR. SA (no. 15585)!

c. 1300 m., reserve «Hayedio de Montejjo», N.E. of Montejo de La Sierra,
on road to El Cardoso de La Sierra, S.E. of Puerto de Somosierra,
Guadalajara, Spain. C. R. Frassedeléikins 10763-10766, 2/Oct/1981.
BM! (following the indication of D. afffdiis made without voucher
specimens, by I. BARRERA-MARTINGZ, pers. comtm. 1981).

Puerto Segure, Salamamca, Spain. E. Rieo, 5/Junsd10F7. SA (no.
14072)!

Beira Baixa, Serra de Estnella, ad Cantanas, 2500°, Portugall. M. @Gon-
dogery, 29/May//100p4. LY!

El Payo, Salamamca, Spain. E. Rioog, 17/Junms/1007%. SA (9461)! MA!

Cepeda, Salamamea, Spain. F. J. Furaddeiez Diezz, 8/July/i007. SA
(6268)!

Helechadass, por debajo dei Puerto de Tornawvacass, Avila, Spain. RRiuss-
Manthieezz & J. Izep, 25/Juily/10%67. LTR! SEV (30125)! (mixed with
D. filisixraas).

nr. Mombeltrém, 50 kim. S.S.W. of Avila, Spain. D. W. Adibhadd &
P. R. Semtt 370, 4/Aug//t362. CGE! LTR!

La Adrada, Valle del Fiétar, Avila, 750-800 m., Spaimn. P. Miiohtesmat
& J. FarmiddeicCofassas 6103, 30/Nov/19T5. JACA!

Sierra de Gredos, Base du versant sud, prés du Monastére de Yuste,
Spain. P. Bathiiet 280, 17/Juily/i0dS. LY!

Bordes de Cauces de Agua, Garganta Loriosa, Los Chapatzlks, Naval-
villar de Ibor, Ciceres, Spain. M. Lafdero, 8/ApmilAgTl. MAF (80587)!

Arroyo de la Pedriza, Sierra Carbonera, Navatrosiens, Caceres, Spain.
M. Laidero. 13/Aug/8. MAF (80574)!

Toledo, Montes de Toledo, Puerto de Los Canchalles, Spaim. §. FRivas
& E. F. Galimwoo, 1/Jdueé/d%60. MA (17794)! MAF (60650)! SEV!
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VG4. El barremeo del Rio de San Juam, Sierfa Nevada, Granade, Spaif.
A. E. SalootiBieara, March/1978. MGC!

VF3. Alpujarra Mts, Rio Bermejo, Granada Piow., 1200 m., Spain. B. Mities-
worthhalielen 6366. 5/Aug/1089. K! BM!

Plants corresponding with D. afffids subsp. rolusiea (these
have not been mapped)):

WN3. Aitzgomi, 900 m., Spain. J. A. Aljdacidre, P. UrileeEERIbebtinria, Comnen
& Bagifea 2116, 20/July/1%B0. Herh. AEPNA, Vitoria!

YN1. Vallon d'Artigese, Bilhéres, 1200m., Fraice. P. Moyssertat &L Vilillar
1702, 9/Ily/u9T®. JACA!

BH4. Ruisseau de la Houradadi, prés de la vallée de Lys, 8. 8. W. de
Bagnéres de Luchom, 1400 m., Haute Qaronne, Fiaice. F. Ballfs 1561,
17/ Juilly/ A907%., P

CH4. El Serrat, 15-1600 m., Andorra. M. Laséa & P. Monisewatat, 4/Aug/hPas.
BCF (4914))!

DG4. Catalumia, St. Hilari, Spain. E. Vayiette. BC (no. 374566)!

3) Subsp. stilluppensis (Sabr.) Fraser-Juiking, Willdenowia
10: 112 (1980).

BASIONYM: Aspiillinm fillkemaas var. stillipppesse Sabransky,
Osterreich. Bot. Zeit. 52: 144, 287 (1902).

IMPORTANT SYNONYMS: Aspidddmn distamss Viviani (1825), non
Dryapiéeisis disthnes (Hook.) O, Kitze. (1851). Dryppieisis Haonter]
var. insatiridec Oberholzer & von Tavel (1937), nom. nud.

TYPE (holotype): from Austria in ‘W!

DESCRIPTION: Similar to subsp. afifiuds In its rounded pinnule
apices, thick indusla and somewhat obtuse teeth, but the lamina
is markedly nartower and often smaller in all its parts and the
frond appears intermediate between it and D. oreadhss. Stipe +
short, stipe seales dense, semewhat glessy, laneeolate, russet- of
yellowish-brown., usually almest withetit a darker base, becoming
nariower further up but net as nariow as i subsp. afffiss. Lamina
eften semewhat erispaceous-coriateons, glandular on the axes, at
least when yeung. Pinnae = shert, well spaced belew, symmetrieal,
and the lewer enes net er enly slightly basiscopically develeped.
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Pinna-lobes or pinnules namow, becoming long at the bases of
the pinnae, usually with indentations above the sori and often
above the veins, their apices rounded-truncate and bearing #+ short,
regular, somewhat nartow, but often obtuse-tipped teeth spread out
in a fam-like arramgement; pinna-lobe or pinnule margins unlobed
towards the apices, but lobed with rounded lobes towards the
bases, often with marked rounded basal auricles. Indusia tall,
thiek pale-brown, cuifved around the sorus and inflected, shrinking
slightly and beeeming reddish-brown but not or only slightly
lifting en ripening, festly persistent, usually bearing glands at
their marging. Triploid apemictie. Differs from D. ofeadhss in its
fmere eeriacesus and darker green frond, mueh mere parallel-sided
pinnules with slightly mere tiuneate apiees and mere aeute teeth,
and by its thieker indusia. it ean alse be eenfirmed and distin-
guished mierescepically from that speeies by its larger speres
\giﬁh mere abertive matevial present, sifilar to these of subsp.
BriRhk.

HABITAT: Rocky mountain slopes and banks, on acidic rocks.
From c. 200 m. (sometimes less) to c¢. 1000 m. altitude or more.

RANGE IN THE AREA: Scattered. The Pyremees and Mamtseny
and scattered throughout the Cordillera Cantabrica to Orense.
Absent from Macaronesia.

RANGE: A subalpine, South Central European species. From
South Central Framce and N.E. Spain to the Black Forest in
Germany and Western parts of Britain (In Wales, Scotland and
N.W. England), S. W. Ireland, throughout Switzerlamd, the
subalpine regions and Northerh Appennines of Northerh Italy
and Southerh and Westerh Austria. Also Corsiea and Sardinia.
?The Caucasts.

NoTES: The morphology of this subspecies strongly suggests
the presence of genomes of D. oreadhss (combined with D. »wa@ili-
chians)) and the presence of equal numbers of bivalents and
univalents at melosis in the 16-celled sporangia is ecompatible
with there being twe genomes of D. orewdhss and one of D. walli-
chianm. Subsp. sufluppséis is often mistaken fer D. afffdiis X
D. oreadnss, as for example the tentative repert of ROBERTS (1967)
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of this hybrid from Britain (North Wales). In this, as in other
cases, the original plants on investigation (three populations)
had the typical morphology of subsp. stillipppagisis and, when ripe,
mostly good spores. Subsequently Gmsy (pers. comm. 1981) found
the plants to be trijplioid as would be expected for this subspecies.

Due to confusion with subsp. afffiigs, and lack of collection,
it seems probable that subsp. stillbpppasisis is somewhat under-
recorded throughout the Cordillera Camtabrica.

MAP: 3.
VOUCHER SPECINENS:

QJ2. c. 200 m., bank c¢. 1km. E. of El Pito, 5 km. S.E. of Cudillero, Aviles
to Luarca, Oviedo, Spain. C. R. PFhazeedefkivkins 10645 and 10648,
26/Sepi/AXRI1. BM!

PH3. % km. N.E. of Fonsagrada, on Luarca road, E.N.E. of Lugw, Lugo,
Spain. C. R. Fhassedefkitkins 10685 and 10686, 27/Sept/ICIRI. BM!

VN3. N. side of Portiilla. de La Sia, between Amedondio and Espinosa de
Los Monteros, S.S.E. of Santamdier, Santamdier, Spain. C. R. F¥Fusser-
Jerkleises 10591, 17/Sept/I0El. BM!

BH3. Hautes Pyrémées, abords du torrent qui descendl du Lac Bleu dans
la vallée de L’'Esponne prés de Bagménes-die B &
rapdlt 114, 10/Aug/IPH8D. P and 918. MPU'

QH2. 3 % km. N.E. of Carbon del Sil, Paramo del Sil to Palacios del Sil,
N.W. side of Sierra de Jistmedlp, N.N.E. of Ponferrada, Léom, Spain.
C. R. Frasspdehkirkins 10749, 30/Sept/I0Rl. BM!

NG3. ¥ km. N. of Vilanova, c. 2km. N. of Celanova, S.S.E. of Orense,
Orense, Spain. C. R. Fhazspdafkivkins 10694, 29/Sept/10R1. BM!

DG2. Montsemy, pr. Snt. Manszl, 1000 m., Spain. D. F. Tmmolls, June/1883.
MA (212)!

2. Dryopteris filix-mas (L.) Schott, Gen. Fil. 1: 9 (1834).

BASIONYM: Polgpmoliiom fillicrmaes L., Sp. Plant. 2: 1090 (1753).

IMPORTANT SYNONYM: Polypastiinm heleopiteids Borckh. (1798).
Polgsttibbem fillicmaas (L.) Roth. (1799). Tecttwida fillieraas (L.)
Cav. (1801). Nepitoodimm fiiliemaas (L.) Rich. (1801). PBhjyoativm
umititi¢emtnom Poir. (1804) (stated to have come from the Mas-
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carenes in error for a European plant). Aspiidinm fillicmass var.
blacknedlidanmm Tenore (= «Aspiitlinm blackwetlidavmm > Ten. eomb,
inval.) (1832). Nepitrodilieom fillicrmaes var. barmalie Sennen, Bol.
Soc. Iber, de Cienc. Nat. (Bol. Soe. Arag. Cienc. Nat.) 1916: 217-272
(1916), nom. nud. Polygstichhmm rolandii Sennen, Pl. Espagne Exsicc.
(1917), nom. nud, Polgstichhmm barmclae Senn, et Elias, Pl. Espagne
Exsice. (1918), nom. nud. Nepifroddlimm fillicrags var. rudiondi
Sennen, Bull. Soc. Bot. Framee 73: 641-680 (1929), nom. nud.
Dryppiteisis X bohemiéea Domin (1941), nom. inval. Dbyygteris
paagpwgas Diem (1960).

IN WILLKOMM & LANGE: Polystidhhmm filliemass and Podlysti-
churm crasisidium.

TYPE [lectotype, Pawniss (1982)]: from Europe, in BM (herb.
Hort. CIliffff.)!

DESCRIPTION: Fronds not persistent in winter, becoming twice
pinnate below, lanceolate, upright in exposed places, spreading
elsewhere. Stipe medium length, stipe-base densely scaly, scales
becoming mere secattered above and on the rhachis, pale to
pale-brown, Lamina eglandular, herbaceous, pale- to mid-green.
Pinnae = symimetrieal abeut their axes, or slightly basiscopically
developed belew. Pinnules almest all adnate te the costa exeept
the lewest basiscopic one on lewer pinnae, whieh mmay become
stipitate, slightly evately rectangular-leiceolate, sleping towards
their apiees, obtusely of aeutely peinted at their apiees, theugh
geeasionally semewhat tiumeat®, partieulacly when the plant is
a2 small ehe grewing iR an expesed plaee; Bearing aeute testh
at the sides and partieulary at the apiees, testh net spread out
in a fam:like arranmgement But peinting slightly inwards towards
4 peint Beyend the pinAule-apex; pinntles sften + shallewly lobed
with painted lebes at the side. thdusia * thin, §ii§ﬂ£ly EHFVRd QVEF
the iop of the sorus, But net turmed dewn at the sides s8 as {8
sHFtound the serus, white, eglandular, 1ifting and shrivelling
markedly 6A ripening, mestly decidusus. Ripe (dark) spore-
samples coniain regular spores. Tetrapioldy sextal.

HABITAT : Banks and slopes, in woods, or among rocks, bushes
or walls in mountain areas, on calcareous or acidic rock. Rarely
at sea-level (In Southern Europe), but more usually from ¢, 500-
2000 m. altitude, or more (e. g. the Sierra Nevada).
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RANGE IN THE AREA: The most widespread fern in XYberia,
occurring further inland than D. afffings, though not as commen
as that species, at least in N. and W. Iberia. Throughout the
Pyrenees and North and West Spain, and South to the 40° line
of latitude in Portugal. Throughout the Cordillera Central and
connecting to the Eastern part of the Cordillera Camtabrica.
Also down the East coastal regions of Spain nearly to the 40° line
and in Teruel and Cuenca. Scattered populations occur in the
mountains of Andalucia (N. Andalucia, Algeciras, Sierra Nevada,
Sierra de Segura, Western Almeria). Probably introduced at Simtra,
Portugal. Absent from Macaronesia (from where it has been
reported in error for D. affibinis).

RANGE: Throughout Europe and present in every coumtry
there, but absent from North-Easterm Russia and Spitzbergen in
the North and the Balearic Islands and Crete in the South.
Becoming scattered in Southern Europe. Extending Eastwards in
Asia through Turkey, the Caucasus and N. Iran (rare) and
through Seviet Central Asia and West Siberia to the Pamirs
and the North-West Himalaya, Tien Shan (just reaehing N.W.
China), Dzhungaria, Altai and Irkutsk. Absent from the Far-East
and mest of the Himalaya, where it has been eenfused with
other speeies (sefnetimes markedly different enes). Piesent in
N.W. Afriea and apparently alse in Ethiopia (speeimen labelled
By cmrisT in herb. P as var. abysévaewh’). Ih Nerth Awmeriea
from Seuth Greenland te Canada and the North-Eastern states
of the U:. §: A. and iA the West dewn the Reekies i California
and prebably Mexies (Arsens ne. 2181, in MPUY, theugh this
Reeds re-examinatien). th Sexth Ameriea pressnt in the Andes
in Argentina.

NoTES: The morphology is exactly intermediate between that
of D. oreadhss and the Caueasian species D. cawessiten (A. Br.)
Frasei-Jenkins & Corley (whieh alse eeeurs in N. Turkey, the
Crimea and Iran). The eytelogieal studies ef MANTON (1950),
FRASER-JENKKINS & CORLEY (1973) and FRASER-JENKING (1976)
shew that D. filiicings is almest eertainly derived from these twe
species, but as a segrental allopelypleid rather than an allepe-
lyploid as rmight Be expeeted, the twe aneestral speeies, theugh
clearly distinet, having at least part of their gensme in EOMMEA:
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The cytological results of WasnNer (1971) on Easterm North
American plants of the hybrid D. fillicrmes X D. manmgidéitis are
also compatible with this and the chemical results of WIDEN,
FRASER-JENKINS, LOUNASMAA, VON Euw & REICHSTEIN (1973)
help to confirm It; Gmsy (in prep.) has carried out further
investigation into the meiotic pairing behaviour of hybrids
invelving D. filicmass aijd the two ancestral species. As both
D. oreudrss and D. eaweasiten o66ur together in the Caucasus (with
hybrids) it is pessible that D. filiirmaas eotld have arisen there,
theugh this eolld perhaps alse have seerred elsewhere in the
distant past. The eomplete absenee of D. eaueaniten from atlantic
Western Euiope (o the Alps) suggests that it did net at any
timne spread aeress Euiope befere Beesming eenfined to the East
By the harsher Mediterranean and Alpine elimates of Central
Euiepe. B. fillieiRes I8 presumed 8 have eriginaied during the
tertiaky peried and spread eubwards e its present wide rangs,
whieh indieates 3n anelent origin

In Spain some plants, particularly in the Cordillera Cemtral
and Sierra Nevada, may have unsually splayed out pinnule-teeth
as in D. oreadhss, but they are readily distinguishalblle by the acute
points to the teeth (partieuladly in the lower, stetile parts of the
frond), in contrast to the obtuse tips to the teeth in D. coerndles.
Sueh plants, espeeially when small, have been responsible for
some of the erioneous reeords of D. orewdhss from Sowth-East
and Central Spain. Mest reeent reperts of D. fllixmaas frem Cadiz
provinee, 8. Spain (GALANG & SIVESTRE, 1974) refer to ANpyium
fiboigewdma (specimens of cakNe et dl. in SEV!), though it
is likely _&hat e_idéf reperts may have referred to D. afffiins and
6fne speeifien is eofreet D. fhuDias (see Belew). Reperis of
D. erigaite from La Risja, WN2, given By rHeASeA, GARSHA &
ROXAS CEEMENTE (1802), WhkoMM i WhHEKOMM & LANGE
(1861), ste. almest eertaimhy, from the deseripiim, refer ie
B. Mimass, a8 48 the other specimens cited By Buiz BE AZvA
(1928) under B. ersiAld. 4RA froM Banss de BRI HA4Er
B. spRInMsSE:

MAP: 4.

VOUCHER SPECIMIENS:

PJ2. Gontam, S.W. of Mondonedio, N. of Lugo, Lugo, Spain. C. R. Froaer-
Jenkkiins 4904, 5/Junsd 10076, BM!
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MAP 4.

Correction: convert the open circle in Portugall, immediately North

of the river Douro, into a full spot.
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2km. W. of and below Las Rozadas, c. 1km. above Vega do Quria,
between Boal and Vegadk®, Sierra de La Bobia, S.E. of Castropol,
Oviedo, Spain. C. R. Frassexdehknkins 10666-10667, 27/Sept//03R1. BM!

Canero, E. of Luarca, NW. of Oviedo, Oviedo, Spain. C. R. FFasser-
Jankkins 4896, 5/Jurse1PNE. BM!

Aviles. Spain. Chermezon (1919).

c. 200 m., c. % km. below Rioseco village, S.W. of Posada on road
to La Robellada and Onis, Ribadasella to Llames, Oviedo to Santander,
Oviedo, Spain. C. R. Fhazsedahkirkins 10816, 4/Oet/1BRI1. BM!

c. 150 m., ¢c. 1km,, NW. of La Borbolla, c. 5km. S. of Vidiago, S.E.
of Llanes, Cordal de Cuera, Oviedo to Santamdier, Oviedo, Spain.
C. R. Fhazspdahkitkins 1071, 3/Oct/N9R1. BM!

Jalas & Suominen (1972).

c. 2km. N. of Millares, N. of Fontz®, Baleira to Meira, Sierra de
Meira, N.E. of Lugo, Spain. C. R. Frassedehknkins 10688, 27/Sept/1981.
BM!

cy.km. N. of Millardos, 17 km. N. of Sta. Eulalia de Oscos, on
road to Vegadew, S. side of Sierra de La Bobia, c. 660 m., Qviedo,
Spain. C. R. Frazsedehkitkins 10675, 27/Sept/AERl. BMI

Bosque ribereno en Pigieoes, Scmiedo®, Astamias, Spaim. J. A. HFer-
péntdedietizto 1541, 7/Janed10S. FCO!

Pajares, Spaim. A. Lawetbete 5439, 9/Inlly//0HEE. BRI

Puerto del Pontdm, Cangas de Onis to Riamw, Léom, Spain. C. R. FFoaser-
Jerkdeists 3760, 14/Jully/A0072. BM!

Puerto de Piedras Luengas, Spain. A. Lamatbeée 5307, 6/Julky/1063B. BRI
Villareal, Alava, Spain. Ruitz de Azag, 6/Jume1B02%5. MA (271)!
Ochandiam®, Vizcaya, Spain. Ruiiz de Azug, 4/Septivi2s. MA (195)!

Aratz, 1400 m., Spaim. J. A. Aljdamdre & P. UridecEEdbebaaria 2570,
23/Aung//D. Herb. AEPNA, Vitorial

Navarra, cuenca dei Rio Iratii, bosques, Spaim. M. Lesqg, July/1965.
PAMP (01736)!

Refugia Labérouat, Lescum, 1660 m., Frane. P. Monéearal & L. Willar
2975, 3/Mily19%. JACAI

Lac d’'Isabe, Gorges de Bitet, Vallée d'Ossam, 1100 m., Framye. P. Miont-
semedt 5222, 3/Amg/IY2. JACAI

Bagnéres de Bigormre, France. G. Blambétet 36, Aug/lH22. MPU!
Haute-Garomne, environs de Fos, France. Joussdou, Sept/I90%5. MPU!
Jalas & Suominen (1972).
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Fornés; Casal; Sta. Lucia and Rocha, all near Santiago de Cowm-
postela, Spain. Casaseca-Mena (1960).

Palas de Rey, Carteire. E. S#jjes/dlgsqyez, 20/May/ /51, Seijas-Vasquez
(1952). This specimen was at one time at SANT (given in the card
index as no. 06186), but along with a number of other specimens,
the author was unable fo locate it there with the help of Prof. J. 1Z€¢6
in 1981.

Carretera, Chantada-Monforte, km. 133, Spain. [. Bareexa, 22/July/
1977. Herib. Fac. Cienc. Biol.,, Umiv. Complutemse, Madrid (4779)!
Hayedo de Fonte Fermosa, Piedrafita del Cebrer», Lugo, Spain. Laosa-
Quinttaza, 21/June//09%. MAF (10055%)!

3 % km. N.E. of Carbon del Sil, 5 km. N.E. of Paramo del Sil, S.W. of
Pallacios del Sil, N.W. side of Sierra de Jistrediv, N.N.E. of Ponferrada,
Léon, Spain. C. R. Fhssedehknkins 10747, 30/Sept//0R1. BM!

Pena Redonda, Cumbte, Spain. M. Lassg, 27/Jully/iP94B. BCF (253)!

Burges, Sa. de Obaremes, Spain. Eliass, Sameern no. 4557, 14/Oct/1922.
PO! BM! K! BCF (262)! Herb. Gijén! and 3281. P! MPU! PO! MA
(413)! Herb. Gijén!

Slerra de Cantabria, Refugio Lagtam, Alava, 9-1100 m., Spain. P. Mient-
senreat & L. Villbar 4379, 17/Aug/i003. JACA!

San Dornatw, Huarte Araguiill, 1200 m., Spain. P. Menisseetat 3738,
27/Jun/ 10972, JACA!

Barramco del Aguerri, UDOm. Spain. L. Vilker 507, 18/June/u%72,
JACA!

Inicio subida Lana Caballle, Ordesa, Huesca, 1380 m., Spain. P. Mbont-
senredt 4149, 18/Sept/ADVR. JACA!

Salida, tamel sobre Hospital de Parzam, Bielsa, Huesta, 1450 m., Spain.
P. & G. Monisseretat 1834, 10/Judly/a9%8. JACA!

Lerida, Puerto de La Bonaigua [E. of Viella], 2100 m., Spain. B. (Ttbe-
zdly, T. Laggee & J. Ubseg, 12/Jully/i09®. SEV (41958)!

Vallferra, Terbeu, cases del rui, 900 m., Spain. J. E. Fareeny, 17/Aug/
1975. BC (620319)! Also: 2 k., Prut de Xuwalll, Os de Cives, Andorra.
G. Dusss, 28/July//0¥8. JACA!

Cerdagme, Llivia, 1350 m., Spain. Seween, 26/Aug/iPd%. P!

Gastepa, Forét de Bouchewille, 1050-1100 m., Frame. P. & J. M.
Montsseratat & L. Villear 1535, 3/July//03®. JACA!

Prés Font de Couloumatss, La Massane, Pyrénées Orientalles, France.
Oliveer, 24/JunmsdABER2. MPU!

Marin, Pontevedra, Spain. Gz. Albbo, Spring 1934. MA (260)!
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2 km. N. of Vilanova, c. 2km. N. of Celanova, S.8.E. of Orense, Orense,
Spain. C. R. Frassedehkivkins 10692, 29/Sept/fSl. BM!

Non longe a Puebla de Trives (Orense), 600 m. Lating, 3/July/i971.
Herb. Gijén!

In nemoribus ad Millareso (Orense) [S.E. of El Barco de Valdeonras],
Spain. Laing, 28/Juns//EE. Herb. Gijén!

Molimaferrera [N. of Teleno], Léon, Spain, M. E. Barigs, July/i946.
MA (239)!

Sierra de la Demanda, Burges, Spain. M. Lesg, July/926. MA (269)!
Collado Sta. Inés, Unibion, Cebollera, Spain. P. Momtsaenat 361, 2/IJuly/
1968, JACA!

Las Ruedas de Ocon [S.W. of Calahorra], Spain. L. M. Madaeme,
13/ Jume/ 1980, PAMP]

Montes de Surroca [Pont de Suert], Spain. Herb. Costa, 3/Aug/i856.
BC!

Jalas & Suominen (1972).

Ribas de Freser, 100®m., Spain. J. Famnsdtdess€gsas 973, 8/June/1969.
Herib. Faméddeiecsfssas, Fac. Cienc., Univ. Autem., Madrid!

Col de Caselles, de Sta. Pau a Olot, Spain. A. de Boulbis, 30/Aug/1939.
BC (91765)!
Cadagues, Spain. A. C. Costa 2300. BC (no. 609473)!

R side of Picos de Fonte Fmia, N. of Pitdes (Portugal), S. of Muinos
(Spain), Tras-os-Montes e Alto Doure, Portugzll. C. R. Frdseseddehiims
10697 and 10706-10708, 29/Sept/IIER1. BM!

Chaves, Erwvediedio, Portugall. J. de Vasscowelttns 68313A, 30)/Aug/1968.
LISI!

Bragamga, Rebord@os, Serra de Rebordéos, sopé da serra, Portugal.
A. Rureaiza & G. Costtg, 9/Sept/1B67. PO (27022)!

Miranda do Douro, S. Martinho de Angueira, na beira do rio Angueira,
Portugall. A. Rusaiza & G. Costty, 10/Sept/AHGN. PO (27023 & 27024)!

Jalas & Suominen (1972).

Above Santuamio de Sierra de Moncayo, S. of Tarazona, Zaragosa,
Spain. C. R. Frassedahkitkins 3184, 29/Juily/iX2. BM!

Montserrat, prov. Batewlone, Spain. O. Mebbudd, April/i®nd. P!

Montseny, ad pedern montes Les Agudies, lat. N.E. 1600 ., Spain.
0. de Bulids, 15/Aug/i85l. BC (12927%)!

Maresme, Montnegtie, Roureda a IObaga de la Miranda, 720 ., Spain.
P. Moniseergtat, 23/July/i04B. BC (622156)1
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Matosinhos, Guifoes, talude da via férrea, Portugdl A. Sarsa of
J. Aretijgio, 10/Jully/A9NL. PO (2710%)!

Carrazeda dz Ansides, Amedo, Portugzl A. Rugein & J. Costne,
10/Jume 0082, PO (125)! MA (186788)!

Vila Flor, elevacdo a sul de Samdes [Serra de Candoso], Portugal.
G. Bartheza & J. Peitogadgo 7481, 22/Oet/s. LIST!

Miranda do Doure, Sendim, estrada para a barragem, pr. do cruza-
mento com a E. N., Portugzl A. Russaiza & G. Costty, 4/July/1969.
PO (27026)!

Hayedo dei Puerto de La Quesera, Segovia, 1650 m., Spaim. §. Rtiwas-
-Martiieez et al., 12/July/190N9. MAF!|

Jalas & Suominen (1972)

Montes de Pradies, Taragonz. F. Masstdans & E. Baddidoe. Maontiserrat-
Recorder (1964).

Jalas & Suominen (1972).

Beira Alta, Serra de Montemun®, Portugal. M. F. R. Pintdp, 15H/April/
1954. CO1!

Meda, Qta. do Vale da Manta, Portugal G. Batbssa & F. Garaita 7186,
22/ Jumed A00M4.  LIST!

La Fregeneda, Salamames, Spain. F. Awceh, 6/Manch//P¥@8. SA (15584)!

c. 1700 m., Armmoyo de La Pema. N. side of upper Rio Manzamares
valley, Pedriza de Manzananess, NW. of Manzanares El Real, between
Colmenar Viejo and the Puerto de Navacermadts, Sierra de Guadar-
rama, Madrid, Spaim. C. R. Fhassedehkikins 10753 and 10757, 1/Octi/
1981. BM!

Jalas & Suominen (1972).

Guadalajara, Corduent®, pr. «<Ermita de Nira. Sra. de la Hoz», 1040 m.,
Fandddeleobassas & MunossoGmmendiadia 1977, T/Aug/APHTN. MA!

Ports de Tortosa, a la valli de la Montrela, pr. d’'Horta, Spain. P. Fant
i Quer. Rothmaler (1937) (sub. P. rigigmivmm).

Beira Alta, Santa Comba Dio, 200 m., Portugal. P. Silea 7178,
Aug/nogn. LISE!

Serra da Estrela, Penhas Douradas, Portugsll. C. Romeaisiz, 4/Aug/1$49,
LISU!

Salamamea, Sierra de Gata, Mont. Jalama, 4000, Spain. M. G@addgyr,
10/ Jume/ /0904, LY!

La Alberca, Margenes del Rio Frangim, Salamamea, Spaim. F. J. Fer-
néntdsdBiez, 10/Sept/t. SA (6279)!

Caceres, La Garganta [Bejar to Hervas], Castamames. M. J. Ibgg,
J. Passtor & S. Silleentye, 4/Jmu 1979, SEV (40909)!
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Piedrahita to Hoyos, Sierra de Gredos, Avila, Spain. C. R. Fhrosser-
Jenkliins 3777, 23/July/1L072. BM!

Avila, interseccion del Rio Alberche con la carretera del Puerto de
Menga, Spain. J. A. Deawsaq, J. Pastbor & S. Talbweexra 5980/78, 2%/July/
1978. SEV!

El Escoriazl, Spain. s, 17/July//852. MA (155831)!

Sierra de Cuenca, Spain. Gamdbgger, Jume/IBHR, W!

Puerto de Orihuela, Teruel, Spain. E. Fuertdss, B. Ganviin & J. ANvaies
89c-07110, 5/Ampmil/ . PAMP!

El Maestrat, S. Juan de Penyaglossa, Torrent del'Avellanar, Sefa
el Mas de Benages, 1450 m., Spain. J. Vigw, 15/Jully/figsl. BC (148370))
Tarragoma, Alcanar, Na. Sa. del Remei, Spain. Teloue, 2/Aug/1926.

BC!

A cerca de 145km. do ramal para Alvares, na estrada de Sotfe
a Pampilhosa da Serra, Portugal. A. & R. Fernaddes & J. Matoes 8534,
8/Junsd/BEG2. M! COI! MA (195073)! MAF (7280%))

(Rio) Ocreza, Portugal. J. §. Taweess, July/1898. COI!

Jalas & Suominen (1972).

Jalas & Suominen (1972).

Serra de Sintra, Portugsl. Valtrmdado 36. [c. 1839] COI! (the only
specimen seen from Sintra; very probably introduced inte the Pare

da Pema, see also comments under D. guguuekbicn).
Jalas & Suominen (1972).

Montes de Gata [nr. Fuemfe-obejuna, Cordoba], Andalucia, Spain.
H. de Grey. Colmeiro y Pemido (1339).

Cuesta de Santa Elena en Sierra Morena, Andalucia, Spain. Colimeiro
y Penido (1883).

Sierra de La Cabrilla, Spain. J. Cuattecass@ss, 12/Jully/ 1026, MAF
(44486)!

Lucena. Laggasea. Colmeiro y Pemido (1889).

Sierra Nevada, 2,400 m., Borreguiilles, Monachil valley, Granada, Spain.
C. R. Frassesdafkukins 3795-3800, 25/Juilly/APd2. BM!

Almeria, Sierra Nevada, Chullo, 2,400 m., Spain. A. Chappin & J. Her-
réntdedseasas 10605/1901, 19/July/ 1At G!

«Sierra de Bacarés, Almeria», Spain. E. Gros (Herb. Pau), 3/0ct/1929.
MA (236)!

Andalucia, Rio Bermejo, nr. Pampansiva, Alpujarra, 4000', Spain.
D. Briingonebee 931, 5/Aug/APHD. BM!
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WFEFIL. Jalas & Suominen (1972).

TF4. Reg\ submont., Sierra del Aljibe, Jerez, Spain. Peared-Zrara 36, 26/July/
1876. MAF (44472)! (with Athhpiviem filifitfetain).

3. Dryopteris oreades Fomin, Mon. Jard. Bot. Tiflis (Vestn. Tiflis.
Bot. Sada) 18: 20 (1910).

IMPORTANT SYNONYMS: Lastieaa fillixmasis var. pumiida Moore
(1855). Asppddlionm pumilnm (Moore) Lowe (1857), non Mart. &
Gal. (1842), nec Drypppdrisis pumniide (Gilib.) Krecz. in Grossheim
(1939). Lastteao pragiimgaa Wollaston (1863), non J. Smith (1841),
nec Presl (1849). Asypddionm fillixmasis var. duméeei Milde (1867).
Asypddivem fillizmass var. glandlddosmm Milde (1867). Pdlgiskiddium
pyesridenm Miégev., Rev. Cath. Dioc. Tarbes 41: 763-764 (1873),
nom. prov., inval. Polyssitledmm fillixmass var. pyecnidemm Miégev.
(1874)). Nepgiftodilivm prapimggumm (Woll.) Lowe (1890), non R. Br.
(1810), nec Presl (1825). Asppddicom fillixmasns var. sethsswm Christ
(1900), p. p., non Drypidrsis fillixmass var. setissq Christ (1909),
nec Dryppideisis settsso (Christ) Miyabe et Kudo (1930), nec
(Thunbg.) Akasawa (1959), nec (Pr.) C. Chr. (1905), nec (BL)
O. Kiize. (1891). Nephodiium rugesstere Samp. (1909), non Bwyop-
teniss rugesslisis (Klotz.) C. Chr. (1905). Neghkodidinm fililiaras
«race» rigitthégominis Rouy (1913). Drypppdesis X litardikesiei Rothm.
(1945).

MISAPPLIED NAME: Drypppdeisis abbrevidteéa (DC.) Newm. ex
Manton, sensu Manton (1950), auct. Brit, etec., see under D. apfiiis.

IN WILLKOMM & LANGE: Not distinguished from Pdlgliictium
fillixmasts.

TYPE (leetotype): «D. oreades, teste Fomin. Sources du Seken,
region Alpin. Alwsff. July 1891», in TGM!

DESCRIPTION: Fronds not persistent in winter, becoming twice
pinnate, narrowly lanceolate, somewhat compact, markedly
upright. Stipe = short, densely scaly, with pale or somewhat
russet-coloured seales, scales becoming somewhat more sesitered
on the rhachis, but = covering it, and becoming small, % Narrow,
and characteristieally pale, extending te the lower surfare of the
pinha-costae. Lamina bearing scsttered glands on the axes, and
sometimes slightly sweet seented when youhg, herpaceous or
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slightly crispaceous, pale to mid-green, often slightly greyish
green; often with the pinnules somewhat curved up or even
twisted. Pinnae sloping upwards, # symmetrical about their axes
or very slightly basiscopically developed below. Pinnules almost
all adnate to the eosta except the lowest basiscopic one on lower
pinnae, whieh may beeome stipitate; somewhat eompaet and
usually = erowded, rectangitlar-lameeolal, often with their edges
turned down so that the apex appears wider of slightly spathulate,
rounded of +- obtusely peinted at their apices, though the upper
pinnules are eften rounded-truncate; bearing ebtuse-tipprd teeth
splayed et areund the apex in a divergent, fam-like arrangement
(i. &. peinting slightly eutwards); pinnules semetimes +- shallewly
lebed with rounded lebes at the side. iRdusia thick, tahh, curved
pver the s8Fus and turded dewh at the sides areund the SOFus,
grey green, glandular at the edges, shrinking semewhat and
beeoming pale-Brewh 8n ripening, mestly F@_P&ié&%% Ripe (daFi)
Spere-samples contain regular speres. Biplaid sexual.

HABITAT: An atlantic montane speeies oeeurring in open
rocky areas and screes, or among bushes at the upper limits of
the forest. Confined to non-calcareous rocks (though in a few
places in Spain occurring between conglomerate rocks where
calcicole species gfow on the roeks; e. g. at Trés Mares, Pena
Labra), often near streams of at least in damp places. From
6. 700 to 2000 m. in altitude, though oceasionally descending
below 700 m. on mountains above ¢. 1800 m., where montane
speeies can descend to lower levels.

RANGE IN THE AREA: The Pyremees, the Cordillera Camntabrica
to Orense, the mountains connecting the Eastern Cordillera Can-
tabrica to the Cordillera Central, and throughout the Cordillera
Central to the Serra da Estrela in Portugalll Becoming very
abundant in the Spanish mountain ranges, probably more so than
in any other country in Western Europe. Absent from Macaronesia.

RANGE: Confined to non-calcareous rock in Western (Atlantic)
Europe [Britain, Ireland, W. Central and S.W. France, N.W,
Germany (Olpe), Iberia], parts of the Western Mediitanranean
(Corsica, Sardinia, Elba, N. Italy) and the Caucasus and N.E,
Turkey, in association with mountains. Absent from Scandinavia,
Ieeland, Greenland and the Faroes, from where it has been reported



226 O. .|iFrdsesed dohing

in error for smail plants of D. filliermgs following LOVE & LEVE
(1961), LOVE (1970), LyE (1969) and SAHLIN (1962). The leelandie
records were based on a single cytological check on & plant of
unknown garden origin which may have been D. afiifiés, and
reports of D. wezmwdes as being a Northern European element,
which originated with LO6VE & LoVE’s report from Iceland, were
in error (all the relevant voucher specimens have been seen by the
author). The records given in JaLAS & SUOMINEN (1972) from
S. Emgland, N. Framce, E, Germany, Czechoslovakia, West Ger-
many (except Kreis Olpe) and N, Italy (except the Appenino
Modenese) are also incorrect (all the relevant voucher specimens
have been located and seen by the author). It has also been
erroneously reported from the Alps [Hzss, LanpoLT & HIRZEL
(1967)] and S.E. Framce [JERMY in RISKARD (1974)]. For its
range in Framee, see FIRASER-JENKINS (1977: 318).

NOTES: The misapplication of the name, D. abbrewidada, and
whereabouts of its type (in BORD), were first pointed out by
VivanNT (1974 & 1976), who had noticed that D. oreadkss, at that
time known as D. abbrewédtta auct., does not grow in the low-
lying area of the Department of Landes, from where Pdélglysit@hum
abbregattom DC. was described. For details of the nomenclature
of D. oreadiss see FIRASER-JENKING & Jermy (1976) and (1978).
As can be seen from the abowve, this species has been much con-
fused with D. filliemass and D. afffiigs. It remains confused partly
because the descriptions given in floras have for so long been
based on DE Cavyowrs’'s original description of a small specimen
of D. affftigs as his Polysstibhonm abbrewdatom [the lectotype of
this, selected here, is from St. Sever, Landes collected by DuFOUR
and deposited at Bordeaux (BORD), now on semi-permanent loan
to Herb. J. Vivant, Orthez (!) and is probably the frond from
which a single pinna has been taken and deposited in G (Y)].
Thus small dwaef plants of D. filikemaas and D. afffinss are fre-
quently mistaken for D. oreadkss, which, however, may become
a large plant in favourable conditions. Small size is therefore not
emphasised here as a feature of D. oreadhss. D. oreadkss has been
shown to be part-ancestral to D. filliemaas (see under that species),
along with D. caueassiten. Its nearest relative appears to be the
diploid sexuial species, D. siclottenisis Kom., from the Far-East,
which has often been confused with D. fillimaas. D. oreadkss has
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been reported in error for D. fillisrmaes or D. afffgs from various
places in Spain, for example: Uberuaga, Vizcaya [AILSTON in
Lainz (1961), specimen in MA (1) is D. afffivds subsp. affffiii];
Garcibuey, Salamanca [FERNAWDEZ-DmEZ (1975), specimen in
SA (!) is D. afffoids subsp. borvent]j; and the Sierra Nevada
[RoOTHMALER (1945), specimens in JE! are D. fillicraas, ESTEVE-
CHUBCA & FERNANDEZ-Oxsas (1972), speeimen in herb. FER-
NANDEZ-CASAS, Fae. Ciene., Univ. Auton. Madrid (!) is D. fiitix-
A, CHARPIN & FERNANDEZ-OasAs (1975), speeimen in G (!) is
D. filirmags [see alse CHARPIN & FERWANDEZ-CASAS (1678), whe
agree with the present auther's determination written en their
speeimen at § il 1877]; TORRES & EXTEVE-CHuaeA (1975), spe-
eimens esll: 3. vare, 1972, in herb. ExiRvE-OHvEoA, Fae. Giene.,
Uﬂ@‘#-. Lab., Aleala de H@ﬁﬁf@_é_ (!), GBA (!) and herb. Fae. Giene,,
Univ. Granada (!) are D. flixorek]. The reperts of B. saades
(suB B. abbreviaiak) frem a pepulatien parthy in N. Pertugal and
artly in Orense, Spain By tAmNz (1865 and 1966), require &6A-
{rmatien 38 e SpecimeR was made (rANZ aRd RYGURIRS
ROBRIGUEZ, Pers. e0MM: 1981) ahd on & visit i8 the Picos &
Fente Fria, 8. of Requias, By the present auther in 1881, fallowing
detailed instructions indicated By rAINZ (Pers. GOMM.), ORlY
g;@f;ﬁggggs and B. afokis suBSB. affias and suBSR. AR

MAP: 5,

VOUCHER SPECIWIENS:

PH3. c. ¥.km N. of Millardos, V;km. N. of Sta. Eulalia de Oseos on road
to Vegadeo, S. side of Sierra de la Bobia, & 650 m., Oviedo, Spain.
C. R. FrasgedelNtirkins 10873-106874, 27/Sept/n%%1. BM!

QH1. Borde de Artoyo en Villar de Vildas, 900 m., Somiedo, Astutias, Spain.
J. A. FemandeleRriPideto 1191, 5/Junsdi0¥T. FCO!

TN3. Léon, Subida al Puerto de Pajares, Santa Lucia. S. Telhveeza, J. IRes-
tor & J. A. Dewssa 6080-78, 29/Jully/l00®. SEV (380L5)!

UNL. 1650 m., N.W. slope of Mampodre massif, S. of Puerto de Tarna, N.W.
of Riamo, Léon, Spain. 0. R. FrassedeNdiikins 10612-108614 and 10616-
10624, 18/Sept/uRl1. BM!

UN3. Infra lacum, Curavacas, Pallencia, Spain. Laifzz, 15/Jully/10852. Herb.
Gijén! and c¢. 1800umn., S.E. side of Puerto de Tres Mares, S. side of
Pena Labra, W. of Reinosa, Santamdier, Spain. C. R. Frdseseidehiins
10602-10604 and 10607, 18/Sept/irsXl. BM!
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Top of Puerto Estacasas de Trueba, between Vegas de Pas and Espi-
nosa de Los Monteros, 1160 m., Santander, Spain. C. R. Frarseréniing
10599, 17/Sept/19&l. BM!

Mt. Okolin, Lanz [E. of Puetto de Velate], Spain. J. C. Baawones,
3/0ct/9NS. PAMP! (with D. afffiids ssp. agfifiniis).

Basses Pyrémées, St. Engudce, Mont Lacoura, 1906 m., France, J. Wi-
venit, 5/Jully/A05%. P! Herb. Vivant, Orthez!

Col de Lurde to Morilas, Les Eaux Bonnes, 1840 m., France. P. Mont-
sematt & L. Villanr 2341, 16/Jully//f®. JACA!

Ruisseau Dets Coubous, 3.5 km. E. of Baréges, 1550 m., Hautes Pyré-
nées, Framoe. F. Badbé 1641, 21/Jully/i00%. P!

Bosque de la Rogueira, como a 1100 m., [Caurel], Spain. Laifzz, 1/Juty/
1965. Herb. Gijon!

De Grada a Piommedio, Sierra de Ancares, Lugo, Spain. F. J. Feendndez-
Diez, 23/Aug/®. SA (19235)! and S. E. GonziitssSfegzpo, 24/ Aug/
1979. Herb. S. E. Gonzilez-Crespo, Faec. Ciénclas, Umiv. Santiago de
Compostela!

3V.km. NE. of Carbon dei Sil. 5§ km. N.E. of Paramo del Sil, SW. of
Pallacios del Sil, N.W. side of Sierra de Jistredio, N.N.E. of Ponferrada,
Léon, Spain. C. R. Frasseridieiiins 10744-10746, 30/Sept//HRl. BM!

Mts. above Paniicosa, Aragonese Pyremees, Spaim. D. A. Weilh, 30/
Jume/IIHE3. BM!

Junto Majada, El Gato, Gistain, 1920 m., Spain. P. Montteeranit 5788,
18/Aug/1IT8. JACAI

Rencluse, Huesca, Spain. E. Garranite, 14/Jully//8565. LY!

Valley E. of Port Dret, Andorra. E. F. Wanthwgg 1145, 7/Aug/1959,
OXF! and Vali de Cardos, Sota el Llac d’Areste, Spain. J. Wigo,
J. Tomdbilia et al., 26/Sept/19M@. BC (60730Q1L)!

Vallée de Galbe, Sous Carrulby, Pyr. Or., 1800 m., Frame. L. @Gorill,
1 Appril7e22n. TL!

c. 1300 m., below Requeixo, N.W. side of Mt Seixo, S.E. of Chandreja
de Queija, Sierra de Queija, E.S.E. of Orense, Orense, Spain. C. R.
Freseerideriksns 10718-10723, 30/Sept/IRl. BMI

Rivadelagw, faldes del Moncalvoe y barramcos del Rio Jera, Zamora,
Spain. M. Losw, Jume/1947. BCF (266)!

Sierra Teleno, Penaiglllose, Maragata, 1900 m., Spain. F. Bamiis, 19/
July/I9AT. MA. (258 & 257)! and Jume/I946. MA (256)!

Burgos, Sierra de Neila, supra lacum ‘Laguna Negra’ dictum, 1960 m.,
Spain. J. Femdindpé6besas 1313, 8/Aug//OV®. MA (208551)! MAF
(102047)! Herb. Gijén! Herb. Femmfndkz-Casas, Fac. Cienc, Univ.
Autom., Madrid!
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WMI1. El Muchachém, Picos de Urthiom, Soria, Spain. ValliéB&mepoejo, 13H/July/

1975. MAF!

WM3. Nava Lagumillo, Armediilio, 1100-1200 m., Spain. L. M. M&itsaeo, 2/Aug/
1979. PAMP!

DG1. Nuria, Pirineos, Gerona, Spain. A. M. Hemeadelez 1728, 7/July/1$70.
MGC!

NG4. Picos de Fonte Fria, no concelho de Montalegnre, Tris-os-Montes e
Alto Douro, Portugall (S. of Requias, Muinos, Orense, Spain). Lainz
1965 & 1966).

WM4. Santuario de Sierra de Moncayw, S. of Tarazoma, Zaragoza, Spain.
C. R. Frazsedahkinkins 3811, 29/Jully//1972. BM!

VL3. Pico del Lobo, Sierra de Ayllém, Segovia, 1950 m., Spaim. §. FRiwas-
Martiierez & C. Sapemz de Riegs, 12/Jully//0V®. MAF!

VL2. Pico de Penalarra, Sierra de Guadarramm, Spain. A. Lave@bee 55603,
14/Feb// 68, BRI

PEl. Lagoa Comprida, nr. Seia, Serra da Estrella, E. of Coimbra, Beira,
Portugall. C. R. Frassedehkitkins 4920, 7/Jurs/1097%6. BM!

TK3. Subida al Calviterw, Sa. de Bejar, Salamamea, Spain. Manthiezz, NNaarro,
Mayor & Diaz, 29/Jiy/A0H. FCO (00175)!

UKl1. Hoyos de Espinos, Sierra de Gredios, Spain. T. Reithbiiein 1299. Herb.
T. Reichsteim, Basel!

UK3. Jalas & Suominen (1972).

VK1. El Escorial, Madrid, Spaim. A. Atéeiddlo, 27/July041. MA (135715)!

4. Dryopteris tyrrhena Fraser-Jemkins & Reichstein in Fraser-
Jenkins, Reichstein & Vida, Fern Gaz. 11 (2 & 3): 177-198
(1975).

IMPORTANT SYNONYMS: Asyppéfiinm nevadiswse Boissier, Elench.
Plant. Nov. ete.: 93-94 (1838), non Dryapi¢eisis nevadbrriss (Bak.)
Underw. (1893). Aspéiinm rigidhenm var. pimatisseinm Milde
(1868). Dryppiteisis villtii var. necadipaiis (Boiss.) Heywood
(1961), non sens. Heywood. Dryapi¢eisis X eebennate Fraser-Jenkins,
Candollea 82(2): 317-319 (1977), pro part, inel. type (see FRASER-
JENKINS 1981).,

IN WILLKOMM & LANGE: Not separated from Po&Rlystidhum
rigiidlonm var. awssirgle.

TYPE (Holotype): From the Sierra Nevada, Spain, in G!
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DESCRIPTION: Intermediate in morphology between D. anudes
and D. paliidtn or D. sultmamdnaa. Fronds twice pinnate. Stipe long,
stipe, rhachis and costae densely glandular; stipe base bearing
dense, pale or russet, ovate-lanceolate scales, which become scat-
tered further up and small and very scattered on the rhachis.
Lamina nariowly elongated triamgulan-{aneolats, widest about the
middle or shortly above the base and only tapering slightly to a
wide base (in marked contrast to D. oreadds}), somewhat crispa-
ceous, grey-green and - densely glandular on both surfaces, sweet-
scented. Pinnae more or less symmetrical about their axes though
the lowest pairs may be considerably basiscopically developed.
Pinnules just becoming stipitate at the base of the lower pinnae
but nartowly attached further up and rapidly becoming adnate
to the costa by about half-way up the pinna, somewhat compact
but not usually crowded, # rectangular lanceolate but quite often
slightly nastowed to their bases, and with a spathulate rounded
apex, bearing scattered acute teeth at their sides and numerous,
long, wide based, but markedly nammowly-acute-tipped teeth splayed
around their apices in a fan-like arramgement though often with
the tips slightly inward curved; pinnules often # shallowly lobed
but the lowest ones on lower pinnae may become deeply lobed
with % rectangular lobes. Indusia crowded towards the bases of
the pinnules, large, # thick, tall, curved over the sorus and turned
down at the sides, but not as much as in D. oreaddss, grey green,
covered with glands, shrinking somewhat and becoming pale-
brown on ripening, persistent. Ripe (dark) spore-samples comtain
regular spores. Tetrajploid sexual.

HABITAT : A montane species, confined to overhangs and screes
of acid, non calcareous rocks, at over 2000 m altitudie in Spain,
in an ancient mountain refugium.

RANGE IN THE AREA: Confined to the Sierra Nevada in S.E.
Spain where it is very rare and should not be collected.

RANGE: Nowhere common; showlng an aneient reliet Cerno-
Sardian (West Mediterraneam) distribution. S.E. Spain; the
Cevennes and Eastern Alpes Maritimes in Framee; Liguria in
Italy; Corslea; Sardinia; Capraia and Elba.

NOTES: Dryapieeisis tynrkena is a new name for ARpaifivm
nevadbrsee Boiss. as there Is already a Drapiesisis noeuéonsis.,
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Unfortunately the type of D. X cebemare Fraser-Jeniking, but not
the other specimens cited, was D. tgnrhkaag, as was part of the
descriptiion, thus the name is placed into the synonymy of
D. tyrhkeas. The tetraploid apomictic species from S.W. France
which was part of the original concept of D. X cebennatc has been
renamed D. ardetirsims Fraser-Jenkins (1981) and could be
derived from D. afffivds subsp. afffids and D. tyorhkeaa or from
D. afffimgs subsp. afffiuds and D. sultmonwdome, though other
possibilities exist.

D. tyrrkeae is almost certainly an allotetraploid species
derived from the two diploid sexual species, D. oreadbss and
D. palliidtu, though further study is required to investigate which
subspecies of D. paliiiitv was involved, subsp. palliidtu or perhaps
subsp. badizarica.

MAP: 6.

VOUCHER SPECINEIN:

VG4. c. 2300 m., S. side of Upper Dilar valley, W. Sierra Nevada, Granada,
Spain. C. R. Frassedalbitkins 4369, 6/Auwg/ P07, BM!

5. Dryopteris submontana (Fraser-Jemkins & Jermy) Fraser-
Jenkins, Candollea 32(2): 305-319 (1%/Dec/1977).

BASIONYM: Dryapiéeisis villantii subsp. sultmostdome Fraser-
Jenkins & Jermy, Fern Gaz. 11: 338 (12/Dec/1977).

IMPORTANT SYNONYMS: Polsttibbmm nicalte Miégev., Rev. Cath,
Diocese Tarbes 41: 763-764 (1873), nom. prov., inval. P&hlyttedum
Figidim var. bertdlowii and var. hyputdenatitium Trevis. (1874).
Asppéilanm  rigiidlum var. cumeiilifumn Borbas ex Luerssen (1886).
Aspiliinm pailidiem lus. fanceddrom Bicknell ex Fiori (1943).

MISAPPLIFD NAMES: Dryapiéeisis villlwnii var. nevadbesis sensu
Heywood (1961).

IN WILLKOMM & LANGE: Not separated from Polgstiintimm migi-
dum and also partly what was referred to under var. cassiale.

TYPE (Holotype): From England in BM!
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DESCRIPTION : This is the only representatiive of the «D. willlzrii»
aggregate occurring in the area, apart from D. palidle on the
Balearic Islands, so needs not be distinguished in detail here from
the other species in the group (see FIRASER-JENKINS 1977), but
its morphology is exaetly intermediate between D. villantii (Bell.)
Woeynar ex Sehinz & Thell. and D. pallititn subsp. pallidtn. Fronds
twiee pinnate. Stipe very leng, stipe, rhachis and costae densely
glandular; stipe base bearing dense, ovate, pale, glessy secales,
which beeeme seattered further up and small and very sesttered
en the rhachis. Lamina markedly elengated-triangular, widest at
the base, erispaceous, matt, blue-green and + densely glandular
8n both surfaces, sweet-seented. Pinnae mere of less symmetrieal
abedt their axes. Pinnules stipitate tewards the base ef eaeh
pinna, but beesming Rariewly attached i8 the eosta By abowut
ane-third of the way up the piAna and adnate {8 the e6sta Rear
the Ei%é gt the piAnae, compaet, NaroW and & crowded, Rarrewly
gvate-lanceslate, with aeuie apiees, Bearing §{H§ﬂ ﬂamwhy acute
teeth at the éié%% Which Become longer and mere acuie areHnd
the pinnule-apiees; pinAules somewhat deeply 1oBed ai the Siges
With smah, 8&38\%% P%EEEHEH[&E 18Bes (rately almast HHIBBSH
mataty 18 T plapts 8F I EASiEHR EWioRS): éi&
SOMEWRAt thiR, GHF ‘688 8¥8{% I;BS tap 8t iﬁ% 8IS aﬂﬁ ,éﬂ ﬁq
turned down at the sides; Hﬂ gt 6om 8%8 éHI«%%% §
%8?‘&% %&8 %; el 88%!8{98 Wit glands HH W

sl MIchius 1 i e é’érﬁﬁ $p3LE:

gi?l {%%ulgr S res sexua
HABITAT: Confined to limestone or occasionally calcareous
schists, where it grows as a montane species in crevices of open
rocks, or in open screes below cliffs. From c. 1000-2000 m. or
more in altitude

RANGE IN THE AREA: The W. and Central Pyrenees, Provincias
Vascongadas and Central Cordillera Cantabtica, extending South-
West to the Montes Aquilianos in Leén. Also present disjunctly
in S.E. Spain in the Sierras de Segura, Nevada and Tejeda. Absent
from the Cordillera Central and from Mwearonesia.

RANGE: Britain, SW. and S.E. Fraice, Spain, aeross the
subalpine regions of Southern Eutope to Sotith West Romania,
?Bulgaria, Souith Turkey, the Western Caucasus and Algeria.
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MAP 11.
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NOTES: Until recently confused with D. villaniii or D. pedliilia,
which are treated as subspecies in a number of Spanish publi-
cations and in Jaras & SUOMINEN (1972). Its taxonomy has been
studied by Vimpa (1989), FRASER-JENKINS (1977) and others;
Lainz (1973b) has also pointed out the confusion in Jaras &
SuoMINEN (1972) which arose mainly from previous Spanish
publications, and see Lainz (1979). It has recently been shown
to be almost certainly an allotetraplloid species derived from the
two diploid sexual speeies D. villintii and D. palliidin (see FRASER-
JENKINS & GuBBY 1980). The record of D. villantii from VN3
(Ogariio, Santander, Sairzz Guiidhrezy) in COLMEIRO Y PENIDO
(1889) and Lainz (1954), refers to D. afffids subsp. afiffivis
(speeimen in MAY).

MAP: 7.

VOUCHER SPECINENS:

QHL Gleras calizas por encima del Lago Cerveriz, 1750 m., Somiedo, Astu-
rias, Spain. J. A. FaruddelicRePideto 1202, 24/Jully/9r7. ECO!

TN3. Gamoniteiro [El Aramo], Ovieds. J. M. Amgiikilesaluéz, 12/0et/1971.
Herb. Gijén!

UNL 1650 m., N.W. slope of Mampodre massif, 8. of Puerto de Tarng,
N.W. of Riamo, Leén, Spain. C. R. Framsedelkivisins 10630 and 10631,
18/Sept/11081. BM|

UN3. Prés de Palancdm, W. de Reinosa, 1600 m., Spain. J. Vikent (T. Rei-
chstem 3818), 18/July/Pr4. Herb. T. Relchstemn, Basel!

WN3. Aratz, karst de la cumbre, 1400 m., Alava, Spain. P. UrnibanEchabpaiiia
2318, 31/Jully/A0. Herb. AEPNA, Vitorla! BM!

XN3. 1700-1900 m., Portillo de Insolo, above Anabarcawdiia, Larrg, Isaba,
Valle de Roncai, Navama, Spain, P. Monssawat & L. Viliar (T. Rei-
chstein 3673), 28/Aug/it72. Herb. T. Relchstein, Basel!

YN1. Ossau, Pyrémées Atlamtigwes, Pé-de-Hourat, Haut Bassin du Baset,
flanc nord du Pic Durbam, 1600 m., Framge. J. Vinert (T. Reichstein
3932), 26/Aug/iWr. Herb. T. Reichstein, Basel! Herb. J. Vivant,
Orthez!

UN4. Pena Redonda [W. of Cervera], Pallencia, 1760-1930 m,, Spain. P. }Mami-
senreat 5906 & 5785, 10/Aug/ 2. JACA]

XN4. Bisaurin, Aragués, 1850 m., Spaim. P. Mentfeantat 4176, 16/Aug/1967.
JACA!



Dryopteris in Spaiin, Pottgglal andl MMeaartrresia 237

YN2. Pare National d’Ordesa, Grande Cascade de Cotatuerm, FPyrénées
Espagmolles, Spain. J. Dwaggesayd, 25/Jully//%7. BR! B! Herb. J. Du-
vigneamd, Bruxelles!

BH4. Huesca, Pena Montanesa, N.E. of Ainsa, Spain. P. Monissesatat & NY.
Sanddaitiith 4720, 13/Jully/A0ER. K' G! JACA!

CH2. Silva de Bertrem in Vallée de Aram, Spain. P. P. de Lapeyrousese. BM!

CH4. Jalas & Suominen (1972).

DH2. Jalas & Suominen (1972).

PG3. c. 1200 m., W. side of the N. facing calcareous cliff, «Los Apostolesy,
E. of «Campo de Las Danzas», S, of San Esteban de Valdueza, Montes
de Los Aquiliangs, S. of Ponferrada, Leon, Spain. C. R. Frdaeseddehlims
10730, 30/Sept//81. BM! (following the indication of Rothmaler
(1954), sub D. palllide, made without a voucher specimen and located
more precisely by Rothmaler in Lainz (1960), Lainz (1973) and
Lainz, pers. commn., 1981).

BG3. Paso de Marradas, entre penascos, Turbém, 2300 m., Spain. P. Mdont-
semeqt, 9/Jdky/AER. BCF (4962)!

WG1. Barramco del Guadalentim, Sierra de Caburilla, 1800-2000 m., Spain.
E. Rzwpetiohon 1372, Jume-Jully/ 086, GM! G! P! MA (426)!

VG4. N.W. slope of Dornajo bei Granada, Sierra Nevada, c. 2050 m., Spain.
H. Meitsicics (T. Reichstein 3023), 26/Jully//0D. BM!

VF1. Sierra Tejeda, parte septentr., 1,300-1,400 m., Spain. E. Hutter, Hota
& Rigo 120, 25/June//B¥®. P! and Sierra Tejeda, Malaga, Spain.
J. M. Nittdo 5915, 4/Now/19T9. MGC! MAF (105479)!

6. Dryopteris pallida (Bory) C. Chr. ex Maire & Petitmengin,
Etude Pl Vase. réc. Gréce 2: 238 (19038).

BASIONYM: Nepitroddism palliisiom Bory, Exped. Sei. Morée 3:
287 (1832).

IMPORTANT SYNONYMS: Aspjétiidnm. rigiidlim var. austiedie Tenore
(1830). Hypmtdenatitdiam nislez Bory ex Fée (1852), nom. nud.
Nepihodiliom  austtedde (Ten.) Guadagno in Fiori & Bég. (1917).
Dryapieeisis austiediis (Ten.) Guadagno (1918). Dryppiteisis vitilarii
var. austtedilis (Ten.) Maire (1952). Dryapiéeisis villlantii subsp.
palliidin (Bory) Heywood (1964).

IN WILLKOMM & LANGE: Reported in error for D. ssbtbwortizna
and D. tgnrhkeaa, sub Polystidbhomm rigidlum var. aassirale.
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TYPE (Lectotype): S. Greece «Nephrodium pallidum Bory.
Morée nr. 1335. Ravin des racines du Manglava. Bory de St. Vincent

gére» (P!). Paratypes: (P!).

DESCRIPTION: Fronds twice pinnate, often a third time deeply
pinnatifid. Stipe very long, stipe base i densely clothed in ovate,
glossy, pale scales, which become scattered above and + absent
from the rhachis. Lamina crispaceous-cotiaceouss, pale- to mid-
green, noticeably paler below; # sparsely glandular on the axes and
on the lower surface (though the stipe and rhachis may be more
densely glandular, especially in young froads, which are sweet-
scented). Pinnae becoming somewhat asymmetrical below with
the lower basiscopic pinnules on the lowest pinna developed and
somewhat longer than those on the acroscopic side. Pinnules
stalked to half way up the pinna (except In subsp. Hedlssrica
and in small plants from exposed places), becoming narrowly
attached further up, long, more or less paralliel-sided or sloping,
with acute or obtusely pointed apices, which become rounded higher
up in the frond, bearing small, triangular, acute-tipped teeth
around the edges and apices, those on the apices being the longest
and sometimes with nartowly acute tips; pinnules varying from
almost unlobed at the sides to deeply lobed with small, crowded,
rectangular or rounded lobes. Indusia somewhat thin, curved over
the top of the sorus, grey green, bearing glands, shrinking
somewhat and becoming pale-brown on ripening, persistent. Ripe
(dark) spore-samples contain small regular spores. Diploid sexual.

HABITAT: A low level Mediterranean species growing in rock
crevices and screes and confined to calcareous rocks; from
shortly above sea-level to ¢ 700 m altitude.

RANGE IN THE AREA: A westward extension of the ramge of
this low-level Mediterranean species brings it to the Balearie
Islands (Mallorea enly).

RANGE: Centred on the East Mediterranean: Tunisia, Balearie
Islands, Corsica (extinet), Sardinia, Southern Itally, Sieily, Medi-
terranean regions of S.E. Ewiope, TuHkey, Cyprus, Syria, Lebanon,
Israel, the Caspian Coast of Southerh Azerbaijan and Nerthern
Iran. Replaced in the West Himalaya by the related diploid species,
D. nvignapedieaeza (Fraser-Jemkins) Feaser-Jonlkins, eomb. nov.
[basionym: Dryapi¢eisis palliiitu subsp. nigrapsddeaeas Fraser-Jenkins,



Dryopteris in Spaiin, Portigabl and Maeancmetiian 239

MAP 11.
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Candollea 82(2): 316 (1977)] (and a triploid apomict, D. jiusta-
positte Christ), and replaced in Western N. America by the related
diploid species, D. argutta (Kaulf.) 'Watt.

NoTES: D. paliiftn has fragmented into several subspecies,
especially in the Eastern part of its range [see FRASER-JENKINS
(1977), but note that Nampr (1977), following cullkdbmration
with the author, published some of the combinations shortly
before]. Two are present in the area.

1) Subsp. pallida.
BASIONYM, SYNONYMS AND TYPE: As for the species.
DESCRIPTION: As for the species.

RANGE IN THE AREA: Known only from the Balearie Islands
(Mallorea).

RANGE: Tunisia and throughout Mediterranean Eutope from
the Balearic Islands to South Turkey. Replaced by subsp. diba-
notttzz (Ros.) Naidi in South Turkey, Cyprus and the Eastern
end of the Mediterraneam, which only differs in having markedly
marginal sori. Replaced by subsp. radikansa (Fomin) Nardi in
the South Caspian region of Iran and S.E. Transeaueasian U.S.S.R.

NoTEs: This subspecies is recorded from the Balearie Islands
for the first time. Although the great majority ef plants from
there belong to subsp. baleasiiten there are also some eollections that
are tramsitional towards stibsp. pailiity and a very few eolllsetions
are of plants that eannot be plaeced within subsp. baleasiten but
within subsp. pailiiitu. It is possible, though unlikely, that the 1ineen-
firmed report by RoTHMALER (1937) of Polysstibhmim Figidlum frem
«Ports de Tortosa, a la Vall de la Mentrela, pr. d'Horta; Fomt i
Quet» (BF4), ecould refer to the present taxen, but it is mueh
more likely to refer to D. fillxcmaas whieh is knewn from adjaeent
squares, and so has been placed under that species.

MAP: 8.

VOUCHER SPECIWEN:

DEA. Majorque, ombre, grotte, 400 m., Balearic Islands. H. Kiobbe 246
(excursion no. 201), 28/Jom=/ HD. MPU!
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2) Subsp. balearica (Lit)) Fraser-Jenking, Candollea 32(2):
314-315 (1977).

BASIONYM: Dryppiéeisis rigiidtn var. baleavitzn Litardiiére, Bull.
Acad. Int. Geogr. Bot. 21: 23 (1911).

IMPORTANT SYNONYMS: Aspiidinm pallidhonm var. bhideatdioum
(Lit.) Sennen & Pau (1912). Aspédiny pailidia subsp. bhideatinum
(Lit.)) Colom (1957). Dryapi¢eisis baleaniter (Lit.) Nardi (1976).

IN WILLKOMM & LANGE: hot recognised.
TYPE (Holetype): from Mallorea in P!

DESCRIPTION: A considerably smaller plant than subsp. gedlide,
often only reaching ¢ 10 em. in height. Stipe very long, frequently
longer than the lamina. Lamina matikedly deltate and more
densely glandular than in subsp. paliiitu. The pinnules are more
widely attached to the costa exeept for the first pair in lower
pinnae which are stipitat®, and have mere peinted lebes and
longer teeth. Diploid sexual.

HABITAT: As for the species.

RANGE: Confined to Mallorea on limestone rocks, as a Balearic
Island endemie.

NOTES: Some intermediates exist in Mallorca and some popu-
lations of subsp. pallliftn in Sardinia and Sicily are also somewtat
intermediate between the two. Subsp. baleatiiice appears to be a
subspecies differentiated from subsp. pelliiitc In geographical
isolation. Hybrids between the two produced by Prof. G. VipA
of Budapest (pers. comm. ¢ 1976) showed complete pairing of
chromosomes at meiosis but the spores were mostly abortive.

MAP 9:

VOUCHER SPECIMENIS:
DF4. Sollér, lieux ombragé&s, Mallorca, Balearic Islamdis, Spain. F. Hiiasor
1893, 5/Jan=/PH0. P!

ED2. Cala S, Vicente, nr. Pollenza, Mallorca, Balearic Islandis, Spain. G. J. de
Jowbhesre (WME 41), May/955. BM! L!
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DD3. Alarw, Mallorca, le long de la route vers l'orient, avant Sellerich,
Balearic Islamdls, Spain. J. Dwtiggesmaid 69E 1533, 29/Ang/10069. Herb.
J. Duvigneaud], Bruxelles!

7. Dryopteris aitoniana Pichi Sermolli, Webbia 8: 152 (1951).

IMPORTANT SYNONYMS: Polgpmaliinm elongaiturm Aiton (1789),
non al. Asppdiinm elomgatturm (Ait.) Sw. (1801). Tecthwide edlongsta
(Ait.) Cav. (1802). Nepiirodélivm elomgattwm (Ait.) Hook. & Grev.
(1831). Nepirodéimm madbreesse Lowe ex Clarke (1880), nom. nud.,
non D. intemmediia (Mithl) Gray subsp. madbressiss (Alston)
Fraser-Jenkins. Dryepiéeisis efomgatée (Ait.) Sim (1915), ({ZDryop-
terits elongatée «(Sw.) Chev.» (1935), comb, superfl.), non Wall, ex
Hook.) O. Ktze. (1891). Dryapéeisis magavooesikiza Romariz (1953).

TYPE (Lectotype): from Madeira: «Polypodium -elangatum
m/s. Hort. Kew. 1782 e Madeira» (BM!). Isotype: «Palypodium
elongatum Ait. Hort. Kew. 3: 465 (original), n. sp. 1481» (K!).
The bulk of Aiton’s Hort. Kew. specimens (taken from the living
colection at Kew) were taken to the BM by Sir J. SMITH and
deposited there.

DESCRIPTION: Generally somewhat similar to a very large
version of D. pallidiu. Fronds twice pinnate, becoming a third time
deeply pinnatifid below. Stipe long, + densely clothed with large,
glossy, dark russet-browm, lanceolate scales, which become smaller,
paler and ovate up the rhachis; stipe, rhachis and costae + densely
glandular with large, glutinous glands, especially in young fronds,
though seme plants eeeur with few glands; pinna-costae bearing
small, evate, mid-brown seales on the lower surface. Lamina trian-
gulai-lameeolate, widest at or shortly above the base, stiffly
coriacenus-erispaceons, matt, grey-gieen, bearing glands, Lower
pinnae have their lower basiseopie pinfules developed and longer
than the aeroscopic ones. Pinnules stalked near the bases ef
the pinnae but beeeming mere widely . attached abeve, long,
with + parafiel sides and ebtusely peinted apiees, Bearing wide-
pased, leng, aeute testh whieh are well developed and skightly
aristate at the apiess; pinnules ranging frem very shallewly lebed
to deeply lsbed, with large, + reetangular lebes. fhdusia very
large, talh, thiek, gf%; ~gieen, densely glandular, eurved ever the
top of the sort and slightly turhed dewn at the edges, SRrRking
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somewhat and becoming mid-brown on ripening, mostly persistent.
Ripe (dark) spore-samples contain regular spores. Diploid sexual.

HABITAT: Lightly wooded slopes and banks on calcareous or
non-calcareous rocks, from c. 300-1500 m. altitude.

RANGE: Endemic to Madeira.

NOTES: Presumably an ancient relict-endemic with no very
close relatives though it is not unlike a very large version of
D. palliidtn subsp. raddianee (Fomin) Nakdi. Its chemistry also
shows some similarities to D. pailiidfu [see WIDEN, VDA, VON EuUwW
& REICHSTEIN (1971)].

MAP: 10.
VOUCHER SPECIWENS:

11. 500m, ¢ 2km S.W. of Portela, S. of Porto da Cruz, Madeira. C. R.
Frassedahirkins 9773, L/Aug 199, BM!

8. Dryopteris remota (A. Br. ex Doll) Druce, List Brit. Plamts:
87 (19083).

BASIONYM: Asppéldanm rigidlwm var. remattuom A. Br. ex Doll,
Rhein. Fl: 16 (1843).

IMPORTANT SYNONYMS: Aspiillinm remgitwm (A. Br.)) A. Br.
(1850).. Asppéidinom remaitim var. sulbaifibwam Borbas (1876). Aspi-
diwm Sudaippiwam (Borb.) Hamd-Mazz. (1903). Dryapiteisis X bor-
basii Litard. (1910). Lasitean dilaifitea var. boydili Stansfield (1934).
Lasiteaa boydiii (Stansf.) ven Tavel (1934). Lasiteaa elafn Ober-
helzer & ven Tavel in ven Tavel (1934). Lasifeaa niknss Oberholzer
& ven Tavel i ven Tavel (1934). Drgipeeiss X subapinea (Borbas)
Demin (1942), fen v. A. v. R. (1922). Dryupesisis X doeppiii Rothi.
(1945). Drypiieeisis X woywirii Rothi. (1945). Dryiiesisis X swb-
austiagaa Rethm. (1945). Drgupesisis beydii (Stansf.)) Manten
(1950). Dryieeisis X lawalresd: Janehen (1963). DRyupesisis K-
larae Mikheladze (1963). Alse many Bybrid eembinations between
the D. dilpies group and the D. phevaas oF D. affiviss greups:

IN WILLKOMM & LANGE: Not reeorded.
TYPE (Holotype): from West Germany, if B!
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DESCRIPTION: Intermediate in morphology between D. afffinis
and D. dilaitdda. Fronds upright, twice pinnate, becoming a third
time deeply plnnatifid below. Stipe long, + densely clothed with
pale laneeolate scales with dark bases which become smaller,
nartower and more seattered further up and on the rhachis. Lamina
nariowly elongated triamguii-lpinrolate, widest just above the
base, herbaceous of very slightly eoriaceous, slightly glossy; dark
green (yellew-green when yeung of in an expesed place), = eglan-
dular. Lewer pinnae have their lewer basiscopie pinnules slightly
developed and lenger than the acroscopic ones, semetimes markedly
s in the lewest pinna in mere luxurieus fronds; the peints ef
attachment befween the pinna-esstae and rhachis are wusually
darkened in living plants. Pinnules fully stalked enly at the Base
of eaeh pinna, rapidly beesming mere widely attached and then
adnate 10 the costa further up, leng, pawliRi-sided with the
apex ran ing FroM rounded trydeate Further up the frend
18 & aed %%l pointed Belaw, BSQHBF triangular-aciie SOmewRat
apistate ESEE 3t the sides (several t8 each 18Be) and &fBHHH
the apex where they are 1ar gééi pinAties markediy But &

E8Wi¥ 18888 at the sides Witd 1abge. f%ﬁ{%%ﬂll% ciowded 18BE§
8f8 Ing mere 88§ ply 1oBed Below. thdusia & smalh, F“ hily thick:
E gYEF Ine %g gk EE% 38F § anq sl ? H?BSé
Wi SE £ % 8 % sHEpking {HSW? Eg BEESMIA 118‘%{1
8H fig%ﬁiﬂ E[RS E% 8“%1% SB §8£% -SAMN % %O”E%
le aB 588 388{' 3 W Br B8rh%n 0 r{lve
om1

HABITAT: A subalpine species occurring near streams on the
floor of luxuriant, usually coniferous forests. From. €. 900-1700 m.
altitude.

RANGE IN THE AREA: Confined to the central Pyrenees in
thick forest.

RANGE: Usually oeccurs in subalpine central Eutope and the
subatlantic parts of Eutope, in Britain (Seotland — probably
extinet) and Ireland, seatteted through Fidiee, N.E. Spain,
throughout Central Eutope, N.W. Jugosiavia, W. Czechosiovakia
and S.E. Poland, East to Seviet Meldavia, N. Turkey and the
Caucasus. Reports from N.W. Italy are probably errenesus.
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NOTES: D. remaite is not a common species and because of
its distinctive intermediate morphology has frequently been treated
as a hybrid. But it 18 an apomictic species forming populations
and shewing a distinet range in Euiope, and does not, as far
a8 is known, arise anew from hybridisation. Its original ancestral
species are not known, though it seems likely that D. apfiinis
subsp. afffiiss was one. D. exgaivsa has been suggested as the
ether, bt the evidenee for this is net elear. Its ehemistry has
been investigated by WHDEN, LOUNASMAA, JERMY, VON EXW &
RENCHSTEN (1976), and perhaps suggests that D. expansda is unikely
s an aneestor, theugh it eannet be exeluded; its merphelegy i§ &
suitalple hewever. 1A BritaiR 4 semewnat similar plant, B. X bra-
it Frasi-Jenking & Reichstein Ras been shewn, &ytelegically
3Rd chemieally, t8 Be a fully sterile tetrapipid RYBHA between
P. eariniiandae a0d B. Plliemaas and was feund onee enly (see
FRASER-JENKING & REEHSTEIN (1977) and FRASERJENKINS,
RECHITEIN & ViRA, IR prep.):

MAP: 11.
VOUCHER SPECIMWHINIS:

BH4. Ruisseau de la Houradzdle, nr. Cascade d'Enfer, 1400 m., Haute
Garonne, Frame. F. Badiee 1547, 17/July/i0v%. P!

CH2. Bosost, Valle de Aram, Lerida, Spain. G. R. FhassedefknRins 35886,
15/Jam/A0¥2. BM! TBI! LE!

DG1. Montes de Nuria, Pirineo, Spain. RissdVEfedeos 2264 (Herb. Tréméls),
22/Jully/ 15302, MAF (44489)! (see note sub D. crizctééda under excluded
species, concermimg Rivas-Mateos).

Also present outside the area in YP2. «Polystichunm vassooitiimm Gdgr.! {nom.
ined.]. Puollgstichum spinddssmm DC. Hab. Basses-Pynémies, Caorbéres:
in sylvaticis freq. M. Gendigger 24/Oct/1IBE3. Flora Pyremaica exsi-
catta». LY! [Corbéres-Abéres, Canton de Lembeye, N.E. of Pau].

9. Dryopteris corleyi Fraser-Jenkins, species nova.

DIAGNOSIS: Morphologia intermedia inter D. aemullum et
D. oreadrm. Stipes longissimus, a base brunnea et a paleis con-
coloribus ferrugineis impolitis lanceolatis aliquantum dense ves-
titus, secus rhachim extensam. Lamina bipinnata vel tripinnatifida
versus basem, elongate triangulariter lanceolata, aeruginosa, a
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nervatura fuscata, leniter faeni olens si exsiccata. Pinnae a
stipitibus aliquantum longis, fere symmetricae, glandulas dispersas
ad paginam inferam ferentes. Pinnulae longae terni quam latae,
longiorae ad bases superiorae inferioraeque pinnarum, wvalde
lobatae ad margimes, a lobis rotundatiis, lobae inferiorae profundae
eantae. Apices pinnularum obtusi; pinnulae dentes acutos parvos
ad apices et ad apices loborum ferentes. Sori omnino lamina
dispersi, magni; indusium valde magnum, brunheumn, hebetatum
elatum, marginibus valde recurvatis. Sporae magnae, aligusmtum
irregulares amplitudine.

TYPE (Holotype): «c. 50 m. altitude, mixed wood on sandstone,
partly replaced by Euealjppiss, above ruined stone hut, above the
main Oviedo to Santander road, between the two turns for Pen-
dueles, c. 2km. E. of Vidiago, E. of Llanes, Oviedo to Santander,
Oviedo, Spain. Coll.: C. R. Prasrrddakibins no. 10788, 3/10/19%1».
BM! Isoippes: ditto, G! MA! JACA! COl! Parsiyppes: ditto, nos.
10782, 10786-10788, 10790-10797 and 10799-10810. BM!

DESCRIPTION: Intermediate in morphology between D. agmuia
and D. oreadhss (or D. afffimdr). Fronds upright, twice pinnate,
beeoming a third time deeply plnnatifid below. Stipe very long,
frequently being eensiderably longer than the lamina, with a
purplish-brown base, somewhat densely clothed with concolarous,
Fusty-piown, matt, laneeelate, large and smaller scales which
beeeme smaller and extend up the rhaehis and onto the lower
stirface of the pinna-cestae as well. Lamina elongated or narrowly
glongated trianguin-piceolale, widest at the base, herbaceous or
slightly eeriaceous, matt, davk-gieen, bearing a few seattered
stalked glands en the lewer surface, particularly en the axes.
Binnae & symmetiicah abeut their axes, sleping, with a netieeable,
semewhat leng stalk at the peint of attachment te the rhaehis,
whieh ig net darkened. PinAules longest at the bases of the pinnas,
RarrAWAY attached i the eostae at the Bases of the pinnae, rapidly
Becoming widely attached of adnate 18 the costas firther up, 1oAg
(e. 3 times as 1ong as Bread), with obtuse of secasionally somewhat
aeute apices; Bearing small, somewhat insignificant, aeute feeth
gt the sidss and areund the apex; pinnules markedly lehed &f
the sides, with & shallow, reunded l1oBes, Becoming mere 4seply
lobed Below. Sort Borne thraughout the 1amina; indusia markedly
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large, tall, slightly thick, mid- or chestnut-browm, matt, and
markedly curved down at the edges around the sorus, shrinking
and lifting somewhat on ripening. Ripe (dark) spore-samples
contain somewhat large and elongated spores with folded, #+ clear
perispores, bearing some roughmess on the surface and showing
some irregularity in size, often with a few abortive ones present.
Its cytotype has now (Aug 1982) been determmimed and will soon
be reported by GIBBY.

HABITAT: A low-level atlantic species, growing on slopes in
light forest or on banks among Eviizn etec., confined to sandstone,
not far from the sea. From c. 50-650 m. altitude.

RANGE: Apparently endemic to the North coast of Spain below
the central part of the Cordillera Cantabrica in Oviedo province.

NOTES: Unexpectedly discovered by the author growing in
four large populations in sandstone areas around Llanes in Oviedo
province, North Spain. D. corleyi is an obviously distinct taxon
behaving as a species, with a high degree of fertility (many
sporeling plants were also observed). No other herbarium spe-
cimens had been seen by the author in all the herbaria visited
and the diseovery of this speeies was a consideralle surprise.
However the first eollection, as an unidentified speeimen, was
made By Az and ARGUELLES-SABZ just two days before the
present auther's independent diseevery and was shewn to the
auther four days later, By whieh time it eeuld be identified as
4 new speeies. 1t is surprising that it seems never te have been
cotlested before in view of its immediately neticeable distinetness
aRd its ebvisusly reeegnisabie affinity. itg me%hagy shews
Mmarked features of B. ashult (6F 5_@%%% B. carmsianak) eom-
Bined with 3 nartower fronded, less disseet, and mere densely sealy
species in the B. FixmAas gioup 8F B. affpiss giowp, and this
SRI¥Ed MOMRRIeEYs, comBined With its 1arge speres, virtually
EAsHEeS that 1t is af 311858! I8iy. FUFtRGE Study usthg the Material
eollgeted Bf the auther will Be carpgd out inte BOtR its cyislegy

SE8 2Bove) and {ts chemistry iR Srder 18 investigate IS GFigiHs:
{ present the mest lkely candidate For 1iS 8ther ancestor woHld
SEEM 18 Be B: oreaiess, thigugh B a?{was subsp: afffiins canpst Be
gxelacd (0R merphoidgical grounds). tn the case ok the FOFmEF
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MAP 12.
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a sexual allotetraploid might be expected and with the latter, an
apomictic triploid — though other possibilities shohuld not be
excluded at this stage.

It is named after Mr HuweH CorRLEY of Farimgdion, England,
who was the author’s first mentor in ferns and has made many
interesting discoveries and observations on Dryapiéeisis, parti-
cularly into the D. afifinds aggregate and D. dilettdéqa, and has long
searched for hybrids of D. aemul#n in Scotland.

MAP: 12.
VOUCHER SPECIWENS:

UP2. Arenisca (= sandstone), N. side of Col de La Cruz de Liames (Mirador
de El Fito), Artriondas to Colunga, Oviedo, ¢ 550 m Spain. M. Ladnz
& J. M. AnmgibtisSa8néz, 1/Qat/i0oR1. Herb. Univ. Gijém!

UP4. As for the type. Also: e. 50 m. alt, among Entéa, 6n steep slope, on
sandstone, ¢. % k. off the Santander to Oviedo road, along turning
to La Berbolla, W. of Vidiage, E. of Llanes, Oviedo, Spain. C. R. Froaser-
Jerkleins 10773-10777, 3/0ev/HRl. BM! Also: ¢. 100 m. alt., sandstone,
roadside wood, 2 km. below Putomn, ¢. 7km. S.E. of Llames, Oviedo,
Spain. C. R. Frassedentiikins 10833-10834, 5/Qcvi10Bl. BM!

Also: ¢. 500 m., sandstome, edges of track, S. of and above Puron,
N. side of Cordal de Cuera, S.E. of Llanes, Oviedo, Spain. C. R. Fruaser-
Jerkleins 10839, 5/10/19%1. BM!

10. Dryopteris oligodonta (Desv.) Pichi Sermolli, Webbia 8: 147-
154 (1951).

BASIONYM: Aspiddiinm oligodiomdon Desvaux, Berl. Mag. 5: 322
(is11).
IMPORTANT SYNONYMS : Nepitvodilim oligadtmitmm (Desv.) Desv.,

(1827). Aspidtiinm canamitzwse A. Br. (1841). Lasttean coamariznse
(A. Br.) Moore (1857). Aspiilidiom aquillhoiides Bolle (1866), non
(Desv.) Mett. ex Kuhn (1868). Nepifrodiliomm canamémsse (A. Br.)
Kisersk. (1874). Dryapéeisis elomgatta var. simglésxxr Chevalier
(1935).

MISAPPLIFD NAMES: Dryepi¢eisis oliganttha sensu C. Chr. (1934).
Aspidilinm elomgatiom auct.

TYPE (Lectotype): From the Canaries, «Aspidium oligodamntum
Desv., Mus. Natur, Berol. 1811, p. 321. Hab. in Insula Teneriffae
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(Canarii) Herb. A. N. Desvaux», with diagnosis. P! Istdelomibypes:
P and FIL.

DESCRIPTION: Fronds very large, becoming three times pinmate
below. Stipe long, thick, densely clothed at the base with large,
pale-brown to mid-brown, ovate-lanceolate scales with glossy,
dark-castameous centreg, becoming smaller, paler and more
scattered further up the stipe, and very scattered on the rhachis.
Lamina widely trianguilar{enceolate, widest at the base, somewinat
thickly herbaceous, glossy, mid-green (pale-green when in an
exposed place), pale below, eglandular. Pinnae symmetrical —
except the lowest pair of pinnae which have their lower basiscopic
pinnules slightly developed and longer than the acroscopic ones.
Pinnules fully stalked but becoming nartowly attached to the
costae about half-way up the pinna, long, elongated triangular-
lanceolate with acute apices, bearing small, somewhat insigni-
ficant, + acute, wide-based teeth at the sides and apex; pinnules
deeply lobed with large rectangular lobes (rarely more peoimted),
the lowest pinnules becoming pinnatisect, each one bearing
several teeth. Pinna-costae and midribs of the pinnules bear
occasional scattered, short, ovate, pale scales on the lower surface.
Indusia # small, + thin, pale, slightly curved over the top of
the sorus, lifting and shrivelling considerably on ripening, mostly

deciduous. Ripe (dark) spore-samples contain small regular spores.
Diploid sexual.

HABITAT: Among forest trees or large bushes and sometimes
at the margins of fields in wet forested areas; from ¢. 800-1200 m.

RANGE: Endermic to the Canary Islands and Cape Verde Islands.

NOTES: Presumably an anclent rellet species, with no very
close relatives, though in the same section as the Afriean IDryop-
terits inaeuuedids (Schlecht.) O. Ktze. group and Himalayan D. #ar-
ginaita (Wall, ex Clarke) Christ group (see FRASER-JENKKINS 1983,
in press). Its chemistry has been investigated By WIDEN, FADEN,
LOUNASMAA, VIDA, VON Euw & REICHSTEIN (1973).

PrcHr SERMOLLI (1951) has shewn that the correet name for
this specles is D. oligediviiea and net D. oliganibha (Desv.) C. Chr.,
as CHRISTENSEN (1905 and 1934) and others had thought. D. oli-
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gantitea is based on Aspddinm oligantbhmm Desv. which by an
orthographic error, latter corrected by DEsvaux, was originally
spelt A. olygamilibmn; this was not a typographic error, as PICHI
Serwmirs had stated, as is shown by the spelling on the non-type
sheet at Paris, mentioned below. Not only does DESVAUKXS original
description of a very glabrous frond with alternate pinnae and
large teeth in A. oligamthbwm fit very well Diplariimn ceadddtum
(Cav.) Jermiy [sum.: Attlyyicimm umidrossam (Ait.)) Presl, as men-
tioned by PucHI SErmoLLI] and not Drygpiéeisis oligodiimidq, but
also some vyears later, Desvaux himself placed his A&gpitium
oligantbhimn. into a different genus as ATlantaditn oligantbha (Desv.)
Desv., while placing his A. oligodhnidon as Nepifrodilimm aligo-
domttwm (Desv.) Desv., the two genera being direct synonyms
of Diplla@imm and Dryppiceisis respectively. The types of A&gditim
oliganthbmm and Asméldinm oligodamoéon, labelled by DESVADX with
full diagnoses, and his herbarium label and the printed «type» label
of Paris Museum (in P'"), are clearly specimens of the two species
PicHr SerMOLLI took them to be. A further specimen at Paris (!)
labelled by DEswawx, «Aspidium olyganthum Desv. Mag. Nat.
Berol. 1811, p. 321. Aspidium fronde tripinnate. Teneriffe, Riedle.
Herb. A. L. de Jussieu 1857, catal. no. 1202», is, surprisingly,
D. oligednméa. But this specimen cannot be taken as the type
as the more scaly fronds, subopposite pinnae and insignificant
teeth clearly do not agree with DEsSvAaux’s protologue for Aspi-
dium oliganthhmam but agree closely with that for A. oliljoddortion.
The present author thus agrees with MorTON that this must
have been merely a slip of memory by DesvAwx as to which
of the two very similar names should have been used; MORTON
wrote on a photograph of this sheet (at BM!), «The sheet bears
the name «Aspidium oliganthum Desv.», but this is probably
a slip on the part of Desvauxy.

MAP: 13.

VOUCHER SPECIMIENS:

13. 1100 m,, Cumbre Nueva, S.W. of Brena Alta, La Palitha, Canary 1slands.
C. B. FrasecdalkimBins 4184, 28/Manaiyi0y7s. BM!

14. Valverde to Frontera road, 18k from Valveidr Hiewd, CEanary
Islands. Jamiss & Muphhy 811, 12/ApniliAeyT. BMI
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MAP 11.
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15. 1000 m., S. de N.S. de Guadalupe, Mna. Quemada, El Cedro, La Gomera,
Canary Islands. C. R. Fraseedehkivisins 4207, 31/March/074. BMI

16. 1000 m., Pico del Inglés, Montanas de Anaga, N.E. Tenerife, Camary
Islands. C. R. Fraseesdehkivisins 4193, 26/Mamchy 107 BM! PE!

17. Tenteniguadi, au col de Hontamom, Gran Canaria, Canary Islands, J. Dw-
vigneaud 75 Can 1178, 2/Jan//P9%. Herb. J. Duvigneawd, Bruxelles!

20. Covido, 900 m., Santo Antiw, Cape Verde Islands. A. Chemdier 45476.
1934. P!

27. Mosteiros, Egpia, 900 m., Fogw, Cape Verde Islamds. A. Cheedier 45113,
LA 1o, Pt COT!

11. Dryopteris pentheri (Krass.) C. Chr., Index Filicum 1: 284
(1905).

BASIONYM: Nepifroddlioom pentifeeiri Krasser, Ann. Hofmus. Wien
15: 5 et t. (1900).

TYPE (Holotype): from South Africa, in W (photo!). Pera-
typez: BMI!

DESCRIPTION: Similar to D. oligodhntdg, but stipe scales
narrower and more irregular in size with many very mnarrow
crinkled ones, and all uniform mid-brown or somewhat russet-
brown. Rhachis with tufts of narrow scales remaining at the
junctions with the pinna-costae. Costae bearing a few seattered,
pale, very narrow scales, but no ovate ones below as found in
D. oligodlontée. Pinnules with deeper lobes, and thus more pinna-
tissect than in D. oligodionéa and the ultimate lobes or segments
are less rectangular and more remote, with more acute teeth.

HABITAT: Among large bushes and trees, at ¢ 300 m altitude.

RANGE IN THE AREA: known only from the Cape Verde Island
of Sédo Nicolau, from where several collections have been made,
but Dryapi¢eisis species have not been found there reeently and
may now be extinet due to the drying up of the elimate (LoBiN,
pers. comm., 1980). Reported here from the Cape Verdes, albeit
provisionally, for the first time fellowing examinatien of Rhef-
barium material by the auther.
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MAP 11.
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RANGE: Madagascar, East and South Africa, Fermamde Pe,
Cameroon and the Cape Verde Islands.

NoTeES: In the Cape Verdes D. pemtkeri has been confused
with D. oligodhmiéa (sub Aspdfinvm camarietsey) and in Africa it
has often been sunk into the South African D. inesaualis
(Schlecht.) O. Ktze. group (e. g. SCHELFE 1969 & 1970), but it
is a distinct and larger species than D, inaequediss with smaller and
slightly more remote segments and with more stipe and rhachis
scales. WIDEN, FADEN, LOUNASMAA, VIDA, VON ElUW & REICHSTEIN
(1973) have examimed the chemistry and cytology of a similar
plant under the name, D. inaeypadiss (tetraploid); but their plant,
identified as D. pemtileei;i, may perhaps be closer to D. hojenii (Bak.)
0. Ktze. of the Mascaremes. The D. inaegpaiiss group is a complex
aggregate of several closely related species which require further
chemical and cytological work, combined with careful typification,
in order to determime the number of species and to unrawel their
relationships. Thus the member of the group reported here,
though probably D. pemthkeri, cannot be identified with cartainty
until the whole group has been thoroughly investigated on the
African mainland.

MAP: 14.
VOUCHER SPECIVIENS:

22. Dans une gorge étroite, environ 1000’ au dessous du sommet de Gourdo,
St Nicolan, Cape Verde Islandis. C. Bullte, July//851. BM! B! P! COI!
and, Ilha de S. Nicolau. J. Cantfseo Jv,, Nov/iEd3. LISU! and, S. Nieolau,
Cape Verdes. R. T. Lawee. K!

12. Dryopteris aemula (Ait.) O. Ktze., Rev. Gen. Pl. 2: 812 (1891).

BASIONYM: Polgpasilinm aemulivmn Aitom, Hort. Kew. Cat. 3:
466 (1789).

IMPORTANT SYNONYMS: Asgpéilinm aemualln (Ait.) Sw. (1801).
Nepiteodilimm  foeniteetii Lowe (1830). Aspdidinon dilatbdéimm var,
recanuwm Bree (1831). Asgppdiddnm feenideedii (Lowe) Lowe (1834).
Asppdddom recaenvwrm (Bree) Bree (1843). Lasiteaa recusvea (Bree)
Newman (1844). Lastteaa foenidsetii (Lowe) Watson (1846). Lepho-
dium foeniisedii (Lowe) Newm. (1851). Lopiieoliom reeamowm
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(Bree) Newm. (1851). Lasiteaa aemulia (Alt) Brack. (1854).
Nepgifrodiliwm aemuilivmn  (Alt) Bak. (1867). Dryapiteisis liliana
Golieln (1933).

IN WILLKOMM & LANGE: Not recorded.

TYPE (Holotype): from Madeira: «Polypodium aemulum m/s.
Madera. Fr. Massam 1776». (BM!). See note sub D. aitianaa for
the whereabouts of the Hort. Kew. specimens.

DESCRIPTION ¢ Frond small to medium sized, three times
pinnate, a fourth time deeply pinnatifid (or occasionally pinna-
tisect) below. Stipe very long, dadik-pumplisth-black towards the
base, the colour sometimes extending up to the lower rhachis,
green above; stipe base clothed with somewhat scatteted, narrowly
lanceolate, eoneolorous, matt, russet-biown scales, which become
slightly smaller and mere seattered further up and on the rhachis;
stipe, rhachis and pinna-eestae bearing numerous short glands.
Lamina widely triangurirpiceolale, widest at the base, somewhat
erispaceous-herbaceons, matt, pale- to mid-green, bearing sesttered
shert glands; all the ultimate segments or lobes are usually =
surled upwards te give a delieate erinkled effeet; en drying the
frends smell strongly of newly-eut hay. Lewer pinnae asymme-
{ricah, theit lower Basiccepic pinnules Being mere develeped and
ionger than these 8R the sereseopic side, mavkedly se in the
lgwest pinna. Pinnwies edrved slightly tewards the tips ef the
plnnae,  statked, long, elengaied tianguian-pheeelate with
HQH%%,_SBM%%% %81H£‘_é€i apices. Pinnulels stalked at the bases
gk the pinnuies, Bt rapidly Becoming mere Wwidely attached abave,
1anceslate 18 trangWR-ERMERiat With obtusely pointed apices
304 Bearing seatighed, acuie, markedly aristale ieeth around
them; the 1Qwer pinnulsts 8F the lowest pinnwles in 1ower ﬁ)iﬂﬂaé
are cHIved Stightly tewards the Hips oF the pinnules and are 19Rger
than the rest desply 16Bed at the Sides and 1n 12196 Fionds Become
plAnatisect fadustd Smalh, thin, white, - Hab [1fng and sh:
velling fﬂa;&%ﬁiy 8 HE%B&Q%, GE618HBHS: ﬁig?_% Ellﬁa% § 81‘8-‘5&{}1%185
ggﬁﬁ%ﬁﬁ small, Tegulal, [ugose BHt NOA-SPIRKIBRE spOLes. BIRISI

HABITAT: A markedly Atlantic species occurring in high
rainfall areas on slopes in light, deciduous (often Queresy) forest,
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or on damp banks, or the edges of tracks among Erigzr ete.;
apparently confined to non-calcareous rocks. From ¢ 100-500 m
altitude.

RANGE IN THE AREA: Markedly Atlantic in its distribution,
occurring only near the coastal region of the West Pyremees and
in scattered localities across the highly Atlantic North coast
and North West coast of Spain, but not extending Southwards
into Portugal. Widespread in the Azores and Madeira and present
on one island in the Canaries (La Gamera).

RANGE: Atlantic refugia in Britain and Irelamd, N.W. and S.W,
Framoe, Spain and Macaronesia, N.E. Turkey and S.W. Trans-
caucasia.

NOTES: D. aemul#n is less common in the area than D. gman-
chica and usually occurs only near the coast at lower levels. It has
been somewhat over-recorded in error for D. guancifideq, or some-
times D. dilaiatea (especially by Ruiz DE AzgA (1928), specimens
in MA!) er even D. earithisidana, in Spain. It has also been reported
by NEwvwAN (1954) from the Cape Verdes in error [see also
JeRMy (1968)]. The first eorreetly based report of D. wemula
frof the Canaries was that of FRASER-JENKING (1975), Speeimens
from that eelleetion alse being eytelegieally verified by ciBBY
in 1975 (GHBRY, Pers. eemfm. 1981). TARBIEY-BIOT (1946) stated
that it 518_8§ A6t eeeur 1A H_l% Ganary islands and must have plaeed
4 plus sign in her list iR errer (see GUBBY, JERMY, RASBAGH,
RASBAGH, RENCHSTEIN & VDA 1877). PAGE (iR litt, Ph. . thesis,
1968) did net distinguish between B. dileiaia. and B. aewula when
Re reperied plants of that complex frem La Gomera and mest
of Ris eollections were of what was suBsequently diseevered 8
Be the new species B. ghenmise.. The Tepert 8F JErMY (198%) Was
EIIOREBUS 2AA Was 6L, a3 was staked later iR BBy, JERMY,
RASBAGH, RASBAGH, REYCHMIEW & VBA (1877), Based 61 plants
8F B. aghule 10 PAGES collectian, which had not Been identiked
at {he HMe (eRBY & FERWY, é&é{%: GOMM:, 1880). HOWEYEl PAGE
had {ndeed made 1he FHrst eollection ok B. agmulm Fom La Gomera,
Which Was Nat GISeovered uat the P%%é%ﬂfc AHthor examined {Hé
colseHon 10 1978. 4 FUFLASE Golisction was mane an 188H{1ﬁ18
By the present author 1 1874 BEEGLS 13 Presenes IR pAGES &allee:
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tions had been noticed. The confusion as to its presemece in the
Canaries was thus cleared up.

D. aemulfn does not occur elsewhere in the world apart from
the region mentioned above, but two other species, D. chlimensis
(Bak.) Koidz. and D. gymmwephilidla (Bék.) C. Chr., both from
Eastern Asia, appear to be distantly related and have recently
been placed in the same’ section, Aemuldec Fraser-Jemkins (1983,
in press). Vipa (1969) was the first worker to draw attention
to the fact that D. aemulin differs from the D. dilatatéa aggregate
in several important respects (segment shape, scales, non-spinu-
lose spores etc.) and is probably nearer to the D. pafliide group
despite its superficial resemblance in frond shape to D. diiddttia.

There is some variation in the species due to its geographical
isolation from area to area, the Madeiran plants are more finely
dissect, the Azores plants are more densely glandular and less
finely dissect, the British plants are similar to the Transcau-
casian/Turkish populations but more glandular and the segmemnts
are more curled up and the Transcaucasian/Turkisfh populations
have flatter and less glandular fronds. The variation is not comsfrant
however and hardly of taxomomic significance, though LowEe
(1851) has distinguished a var. alafwm and var. prodactimm and
a sub-var. rude from Madeira.

The chemistry and cytology of D. aemuléx has been imvestigated
by WimEN, LOUNASMAA, VIDA and REICHSTEIN (1975) from various
areas and further information is given by GmBBY, JE®MY, RASBACH,
RASBACH, REICHSTEIN & VDA (1977).

It appears that Liipr probably did not make a herbarium
specimen for his record of D. aemulin from square PH1 (below)
as there is no such specimen at BERN (R. SUTTER, pers. comm,
1981), nor at ZT, where his herbarium was deposited. The record
could refer to D. aemultnr or D. guamatiiéex (or other species), and
requires camfirmation.

MAP: 15.

VOUCHER SPECINENS:
NJ4. Caaveiro (Capela, La Coruna), loeis nemotrosis apticis, 50 m., Spain.
Laitmz, 17/Sept/¥®. Herb. Gijon! (with D. gugueckides).

PJ2. Jalas & Suominen (1972); the report in Merino (1909), from Galdo
referred to D. guamcbicikca, specimen in P!
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[Oberhalb Luarca, Sierra de Adrades], Quercion roboris, Luarca-Luge,
ca. 200 m., Spain. Obewbeicfer, 10/Juily/53. KR! and: wood between
Vega do Ouria and Sta. Columba, 20 km. E. of Vegadeo on Boal road,
Sierra de La Bobia, S.E. of Castmopell, Oviedo, Spain. C. R. Flraser-
Jenkkisns 10668-10669, 27/Sept/1ER1. BMI

¢ 550m, below and N.E. of «Mirador de El Fito», N, side of Col
de La Cruz de Llames, Arriondas to Colunga, E. of Gijon, Oviedo,
Spain. C. R. Fiassesdehkirkins 10827, 4/Oct/1381. BM|

¢ 500m, S. of and above Purwm, N. side of Cordal de Cuera, S.E. of
Llanes, Gijén to Santamdier, Oviedo, Spain. C. R. Frduaese/dekiims
10836-10838, 5/0ct//1NE1. BM!

Jalas & Suominen (1972).

W. side of Col de La Granja, between Castro Urdiales and Gouriezo,
S.W. of Castro Urdiales, ¢ 300m., Spain. C. R. Frassesdehkirkins 10569,
17/Sept/AHEL. BM!

¢ 150m., Mt. Jaizguihel, between San Sebastian & Hendaye, Spain.
J. Viweant, H. & K. Rasbbach and H. L. & T. Reithietein 3615, 23/Septt/
1973. Herlb. T. Reichstein, Basel!

Jalas & Suominen (1972).

Eichenwald in der Sierra de Meira, zwischen Ribadeo und Lugo,
450 m., Spain. W. LAidi, 10/Jully/A0E3. Lidi (1954) and Lawalrée (1956).

Valle de Raicedo, Espinanredio, Termino de Pilona, Astamias, 5-600 m.,
Spain. J. M. AnyiilibeSa8néz, 13/0ct/1IN3. Herdh. Gijom!

Somahoz [S. of Los Corrales], prov. Santamder, Spaim. Pereeda. Herb.
Gijon!

Bamamw, Galdacamw, Viscaya, Spain. Ruiiz de Azbg, 24/Dec/1924.
MA (332)!

Jalas & Suominen (1972).

Moulin d’Enfer, prés Bidarray, Basses Pyrénées, France. L. de V¥egues,
14/0ct/10n®. P! Also: Basses Pynéndes, Itxassow, ravin de Laxia,
Frame. J. Viewit, H. & K. Rabbaeh and H. L. & T. Ruiibaisiein 3602,
22/Sept/10N3. Herb. T. Reiehstein, Basel! Also: ravine hurnide de
La Rhiime, prés de St Jean de Luz, Basses Pyisndes, Fiame. E. Wiiter
26/yuhy/ 108, MPU! Alse: favin d'Aseain, Basses Pyindes, Franee,
G. Hitkyn 4730, T/Ang/ 8. P!

La Coruna, Portesim, Montes Barbamza, Spain. M. Passtaoma AB 429,
30/Dec/u®%t MA! BM! (with D. affpusis ssp. afffsisls). Also: Noya
(Coruna), Spain. F. Bulpbt, 2i/Awg/i0f6h. Herb. Fae. Ciene. Biol.,
Univ. Complutense, Madrid (hno. 4808)!

Tels [Vigol, Spain. J. Ruiiz de Awda. Ruiz de Azita (1930).

Ilha de Corvo, 450 m., Azores. 1. Buitdlno Gomgadiees 1593, 12/ Jume/
1964. LISI!
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MAP 15.

Correction: Remove the open circle for the island of Graciesa
in the Azores.
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2. Ribeira da Cruz, Ilha das Filores, 159 m., Azores. I. Bueliho GGroodives
1892, 17/May/13&5. LISI!

4. Ilha de S. Jorge, conc. de Velas, Chéo das Lagoinhas, 800 ra., Azores.
I. Buittlho Gomgattees 3495, 15/Sept/iruri. LiSi!

5. 800 m, ravines below Cabego Gordo, S. side of Caldeira, Faiall, Azores.
C. R. Fraseedehkitins 9598, 18/Jully/A10r%9. BM!

6. 550 m., longitudinal road, below & W. of P. do Pico, S.E. of Madalena,
Pico, Azores. C. R. FrassedeNkithins 9629, 22/July/i00®. BM!

7. Ilha Terceira, cone. Vila de Praia da Vitéria, Algar do Carvéw, 570 m.,
Azorez. I. BoitHiho Gomgaliess 3179, 10/July/ 0o, LISI!

8. nr. top of Lagoa do Fogo caldeira, on N. side, S&o Miguel, Azeres.
C. R. FrassedeNkithins 9691, 29/Juy/i0n®. BM!

9. nr. top of Pico Alto, 587 m., Santa Mavia, Azoies. H. L. & T. RdAekbstin,
1973. Het. T. Reichstein, Basel!

11. 850m., ¢ 2km below Fajfi da Nogueira, Ametade valley, S.W. of
San Roque do Faial, Madeira. C. R. FrassedeNkiiRins 9708, 1/Aug/h979.
BM!

15. ¢ 1000 m, above S. de N.S. de Guadalupe, Mna. Quemada, El Cedro,
La Gomera, Canaries. C. R. Frasscsdahkirfeins 4208, 31/Mmrch/a®4. BM!

13. Dryopteris carthusiana (Vill.) H. P. Fuchs, Bull. Soc. Bot.
France 105: 339 (1959).

BASIONYM: Polypooiinm cartthusidownm Villars, Hist. Plant.
Dauph. 1: 292 (1786); 3: 842 (1789).

IMPORTANT SYNONYMS: Polgpaatiinon spimubssom Miller (1777),
non Burmann (1768). Polypusiiinom fillictdewning var. spihassa 'Weiss
(1770). Polypmstiisnm spinasssmn (Weiss) Schrank (1789), noa L.
(1753). Polypastisnm lameealhitoctisistatum Hoffm, (1790). Pullys-
tiethaon spiniltssiom Roth (1799). Polymitabhaem melitsti Schwmacher
(1803). Polyrstabheam coniftdlisnnm Sehumacher (1808). PHwlysiishum
angusseiitnnm Sehumaeher (1808). Aspitiim spisRileBOIMIIRE IR
Lasehner (1856). Dwympeeisis spiultssa (Reth) Watt. (1867).
Dryapieeisis euspiwi@ssa (Asehers.) Femin (1911), nem. illeg.
Dryaipesisis laneeoiritocisiolate (Heffm.) Alsten (1957).

TYPE (neotype, Prassrrifokibins 1980b): from Fianee, in BM!

DESCRIPTION: Fronds twice pinnate, becoming a third time
deeply pinnatifid below and In large plants just becoming a
third time pinnatisect. Stipe very long, dark brown at the very



Dryopteris in Spaiivy, Pontiggh! and Mdacartnesia 265

base, pale elsewhere; stipe-base bearing scattered, somewinat
small, ovate-lanceolate, concolorous, glossy, pale scales (rarely
slightly pale-russet), which become smaller, narrower and very
scattered further up and almost absent from the rhachis; stipe,
rhachis and pinna-costae eglandular. Lamina #+ narrowly elongated
triamgullar{aooeolate, widest at or shortly above the base, her-
baceous, matt, pale-gresinr, or sometimes mid-green, + eglandular.
Pinnae distant, somewhat short, lower pinnae asymmetriicall, their
lower basiscopic pinnules being more developed and longer than
those on the acroscopic side, markedly so in the lowest pinna.
Pinnules stalked but becoming more widely attached above half-
way up the pinna, long, narrowly elongated triangular-lanceolate,
with acutely pointed apices, bearing scattered, markedly long-
acute, aristate and markedly hair-pointed teeth around the sides
and apex, shallowly lobed, or the lower pinnules becoming deeply
pinnatifidly lobed and occasionally just becoming pinnatisect in
the lowest pinnule of large plants, the lobes + rectangular,
crowded. Indusia small, very thin, white, flat, lifting and shrivelling
markedly on ripening, deciduous. Ripe (dark) spore-samples
contain regular spores with a somewhat elongated, minutely
spinulose perispore. Tetraploid sexual.

HABITAT: A more-or-less subalpine species, growing among
moist, luxuriant forests, but extending down to low levels in
wet forests containing bogs, where it often grows on tussocks
of grass. Shows no preference for calcareous or acidic rocks as
long as the area is wet enough. From nearly sea-level to ¢ 1700 m
altitude.

RANGE IN THE AREA: A somewhat boreal species, not uncommon
in the Pyremees, but rare and scattered across Northern Spain
with one locality in North Central Spain.

RANGE: Throughout Northern and Central Ewrope, dying out
south of the Alps and Balkan mountains (absent from Greece).
Across Western and Central Siberla to Lake Baikal also in
N. Turkey, the Caucasus, Transcaucasia and the Tlen Shan (just
reaching N.W. China). North America.

NOTES: This species has been widely over-recorded in error
for Attlyyicimm fillicigewoina, Dryapiéeiss dilatbiga [e. g. LAWALREE
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(1953), specimens in BR!, Lainz (1973b)], D. espansse (LAINZ
1973a), specimens in Herb. Gijén!, D. guamehhéeq, D. ssbpmoriena
and D. aemulln in Spain and Portugal, but is considerably less
common there than previously thought, indeed Lainz (1973b)
cast doubt on its occurremce, though it does occur in scattered
localities throughout North Spain. However it has been necessary
net to aceept any literature records apart from those in the
Pyrenees and ene of Ruiz pE Azua (1931) where he mentions
the eorreet «varietys, thus distinguishing it frem D. deddatia.
wWakER (1056 & 1661) and cBRY & WawnkER (1877) have shewn
that D. eaviniskinae is an alletetraphoid speeies derived partly
frem D. inesmrdisia (Milhl.) Gray, which represents the same
geneme as D. azevitay, but the ether parent is net kRewWR &xespt
that it is alse part-ancestiall t8 D. erigfalde (See alse WARNER,
WaRNER & HAeENAH 1969); it weudld seem that & speeles steh
as b. vilepti might Be generally similar in mem%legg 8 the
missing parental species. WREN, SARVERA & AWLt (1987) have
als8 examined the chemistry 8f B. carnsianhe. NOmenclatiral
information is given By FRASER-IEN%NE (1986)- FEHBH@B Feported
Fr8M Eaais ?’E%Y;&E&%% QHth Spain; By ArheReE 618 4) 408 AtkOREE
& ArhQRGE Eﬂié Was HHHBHBE%QW iR &HEQL, proBably for
ImmatuLe ﬁﬁ @ﬂm&!‘zh @Wﬁm 3 RAth which gecurs 10 the
3;%% £ ANG &8%83 2R MOLES:
EN i%ﬁ% é S§£ it 88u1 % Beeh B ?Zé G-
%au G & i) SHEESt ¢l Sf‘:ﬁ%‘cé}{
s{‘w% %? rum Orsf O na{" % r er (())Sss
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agg‘ e "hBIL % @tzccnes earc lifogerﬁé)% res ¥ &4 %of })’i
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MAP. 16:

VOUCHER SPECINIEINS:

Prov. de Santamdier, bords de la route de Torrelavega a Cobreces, Spain.
R. de Littedidiere, 30/Jully/A00d. P!

Lac ds Soustons, W. of Dax, Landles, Frame. J. Vivamti. Herb. J. Vivant,
Orthez!

Begonte, Lugo, Spain. F. Bdliwt & M. B. RomAltwezez, 2/June/N969.
Hetb. Fac. Cienc. Biol.,, Univ. Complutense, Madrid (4802)!

Jalas & Suominen (1972).
Jalas & Suominen (1972).

W km. up path between Lac d'Isabe and Gorges du Bitet, Val d’Ossau,
S.W. of Les Eaux-Chaudks, Basses Pyrémées, Franoe. O, R. Fresser-
Jenkiiinns & J. Vikemtyt, 10556, 15/Sept//®Rl. BM!

Pla de Serre, env. 1.5 km. au S.W. de Cadeac, Haute Pymémites, France,
F. Baitéé 1615, 19/July/ 0. Pl

Col de H®, Pic du Gar, NW. ca. de Luchom, 940-1050 m., Haute
Garonne, France. P. Montdeaeatat 1778, 8/l i0y®8. JACA! Herb,
AEPNA, Vitoria!

Cotobad, La Coruna, Spain. J. Ruiiz de Azda. Ruiz de Azia (1931)
(sub D. spimiddssa var. emallawmyn) and Santiagw, Santa Lucia, Spain.
Casaseca-Mena (1960).

Regio vocata Cervamtes, Lugw, Galicia, Spain. B. Meriwo 3, 1903 P!

Entzia, zona aclaradio junto a Assudantam, 1020 m., Spain. J. A. 4le-
jantdee 1280, 13/0ct/0®. Herlh. AEPNA, Vitoria!

Jalas & Suominen (1972).
Jalas & Suominen (1972).

Val d'Ancizam, 1.5km. N.W. d'Ancizan, Hautes Pyrénsss 1620 m.,
Frame. F. Badi¢¢ 1621, 19/Iully/i9%%. P!

Viella to Valle de Aram, Lérida, Spain. Ruiiz de Avda, 18/July/i192T7.
MA (345)!

Jalas & Suominen (1972).

Les Corbiéres calcaires, Le Caumil, Aude, 1300 m., Frame. P. & J. M.
Mantteeratat & L. Villler 1566, 4/0dly/a9%8. JACA!

Pontevedra, Vilaboa, S. Adriam, 2 m. alt, Spain. E. ValidddeBBemejo
& 8. Casttowigiejo 20/76, 1976. MA! BM (Fraser-Jenking no. 10142)!

Jalas & Suominen (1972).

Vall de Ribas, Bosc de Ribas, bai 1500 m., Spain. J. Vigm, Aug/1962.
BC (no. 596459)!
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VL3. Guadalajara, Aldeanueva de Atienza, Spaim. §. Sidlesstre, 4/Sept/1965.
SEV! BM! LTRIi

Also present outside the area in: XP4. Prés de La Digne, Pont de La
Marguéze, Peyrehouradte, Landes, France. G. Dusssasssisis, 1/Jully/ 1978,
JACA?!

YP2. Basses Pyrémées, Corbéres. M. Gamdbgger, 24/Oct/I8HES. LY! [Corbéres-
Abéres, Canton de Lenjbeye].

14. Dryopteris exp&nsa (Presl) Fraser-Jemkins & Jermy, Fern Gaz.
11(5): 338-340 (977).

BASIONYM: Nepifrodiliem expanssam Presl, Rei. Haenk. 1: 38
(1825), non (Desv.) Desv. (1827).

IMPORTANT SYNONYMS: Polypsdtiiom aristtatern Villars (1789),
non Forst. (1786). Lastteaa expanssa (Presl) Presl (1836), non
(Mart.) Moore (1858). Lastteaa muliifiicara var. nama Newm. (1844).
Lasitean dilathide var. alpiay Moore (1855). Asypddinyn spprmlicaum
subsp. dilataréiom vars. debfaifléeunrn et oblomguem Milde (1865).
Dryappéeisis aristtaza (Vill.) Druce (1908), non (Forst.) O. Ktze.
(1891). Dryppiéeisis spinuldssa var. monniisoensisis Hayata (1911).
Dryapiéeisis momiionsnsisis (Hayata) Hayata (1911). Dbyygpteris
dilatbide var. pseudbspiinkokese Rosendahl (1916). 2DPDyygiteris
sulbeppesitde Kod. ex Nakai (1918). Dryaptéeisis dilatbida vars. @rien-
talits and squarrosag Fomin (1939). 2Dryepiteiss miniimigscare Nakai
(1949). Dryppiéeisis sivanensiss Nakai (1953). Dryppideisis egxivemio-
rienttdiss Vassiljev (1957), nom. nud. Dryapiéeisis mansthuiciza Ching
ex Wang et al. in Liou (1958). Drygpi¢eisis assiiniiilis Walker (1961).

MISAPPLIED NAMES: Dryppiceisis dilatiida auet., Dyygpteris
austtidgaa auct.

WILLKOMM & LANGE: Not distinguished from PBnjystichum,
spinulbssim var. diddeddivm.

TYPE [Lectotype, FRASER-JENKING & JERMY (1977: 339)]:
from N.W. Canada, in PR!

DESCRIPTION: Fronds not persistent in winter, thtee times
pinnate. Stipe very long, pale; the base bearing x dense, large,
ovate-lanceolate, glossy, pale or pale-brown scales with somewhat
vaguely defined, darkerbrown central and basal areas, becoming
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smaller, narrower and scattered further up and very scattered
on the rhachis; stipe, rhachis and pinna-costae + eglandular, or
glandular. Lamina widely triamgular{mnceolate, widest at or
shortly above the base, thinly herbaceous, + matt, somewihat
yellowish-greem, pale-greem, or sometimes mid-greem, + eglan-
dular, or glandular. Pinnae crowded and often slightly overlapping,
long, asymmetrniicall, their lower basiscopic pinnules being more
developed and longer than those on the acroscopic side, very
markedly so in the lowest pinna which has a markedly long
lowest pinnule. Pinnules stalked, long, narrowly elongated trian-
gular-lamceolate, with acutely pointed apices. Pinnulets sloping,
+ rectangular in the upper part of the frond with rounded-truncate
apices, but in the lower pinnules of the lowest few pairs of pinnae
becoming lanceolate and somewhat falcate with markedly decurrent
bases (especially in the lowest pinnule) and acutely pointed
apices, becoming somewhat large and well separated from each
other towards the base of the frond, bearing scattered, lang-acute,
aristate and hair-pointed teeth around their sides and apex, the
lowest ones bearing teeth at the tips of shalllow, acute side-lobes,
teeth not exserted. Indusia small, very thin, white, flat, lifting
and shrivelling markedly on ripening, deciduous. Ripe (dark)
spore-samples contain regular spores with a somewhat wide, pale
or russet, minutely spinulose perispore, the spinules being + scat-
tered. Diploid sexual.

HABITAT: In Southern Europe an alpine species, growing in
high mountain ranges in crevices among roeks, in damp serees,
or in damp forests, frequently on nen-caleareous roek. Frem
¢. 1000-2200 m., or more.

RANGE IN THE AREA: Coffified to the Pyiemees, the Pices d8
Europa, and scattered through parts of the Cerdillera Cemtral
and the mountains between them and the West Pytenees, iR Spain
and in a single, slightly disjunet leeality, the highest part of the
Serra da Estiela, in Pertugah. Absent frem Macarenesia.

RANGE: A circumboreal species across Northerm Europe
(absent from Ireland, Belgium and Holland) and extending
southwards into all the high ranges of South Central Europe,
Corsica, North East Turkey, and the Caucasus. Across Siberia
to the Far East (though secattered near Irkutsk), N. Manchuria,
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Japan, Korea, Taiwan and the Aleutian Isles. Across N. America
to Greenland and from Alaska to California,

NOTES: D. expamssa was first recognised to be cytologically
distinet from D. dilathtég, to which it is part ancestral, by MANTON
(1950) and Warxmr (1955), the latter redescribing it as a species
under the name D. assinitids which became widely used in European
literatute. Though at first thought to be genomically the same
as D. inirmnedibia (and D. azobiiey), its considerably different mor-
phology led to re-investigation by GBBY & WaLkER (1977) who
shewed that D. inmmeditic and D. expanssa are genomically
different. 1n mest herbaria and mueh of the literature it is mueh
eonfused with D. gileiaiza, the reperts ef whieh, frem the higher
parts of the Cerdillera Central were almest eertainly based oA
D. exprinesa (see under D. dileiaidd). RivASWERTMGZ, COSTA, 1260
& SAENZ (1981) have reeently published the auther's dstermi-
Ratiens te this efect made in MAF in 1880 witheut aeknewledge-
ment of the erigin of this new infermatien, and state that
B. dileteite cotld alse seedr in the Sierra de Guadarrama theugh
that ne evidenee for this exists apart frem thelr previous
Feperts made witheut veueher spaecimens and without {ax8nemie
knowledge of the speeies coneerned: B. expaia, has BeeR che-
mically investigated By WREN, S0RSA & SARVEXA (1970) ahd
WHEN & BRIEN {97d).

MAP: 17.

VOUCHER SPECIMNEINIS:

UNI. Cercanias del Lago Uballes, {S. of] Termino de Caso, 1690 m., Spain.
J. M. AmgidkdbeSaSnéz, 31/0ct/10N1. Herb. Gijon! (with D. oraedéss).

UN3. Pena Labra, nr. Piedras Luengas, N. of Cervera, Oviedo, Santander,
Spain. H. McMiltister, 5/JuilyA 56T, BM!

XNEL. Below Roncesvalles, nr. Pamplong, Navamra, Pyremees, 900 m., Spain.
B. MuoilsswoantAHdilen 7648, 14/Junse//PN2. LTR! and Cumbre, Zuriain,
1300m., Spain. J. C, Batoorgs, 19/Aug/197®. PAMP! (with D. diltifaéw).

XN3. Larra, Rio Belagua, 1400 m., Spain. J. A. Altjiaddre, J. M. Léknmpa
& Ramoon 2426, 12/Aug/1880. Herb, AEPNA, Viitairia!

YN1. Lac d'Isalbe, Gorges de Bitet, vallée d’Ossam, 1000 m., France. P. M-
tsraut 5223, 3/Amg/PN2. JACA!

BH3. Lac d’Escoubas, Baréges, Hautes Pymémées, France. C. RegeP@ificle,
16/Aug/1003. MPU!
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Refugio Calcilarruegw, Ordesa, Huesca, 1850-1900 m., Spain. P. Mum-
tsarout 5763, 8/Awg104. JACA!

Superbagnéres de Luchom, ¢ 1200 m, Haute Garomne, Fremge. E. K.
Harmoodd, 27/Jullyi/ges1. LTRI

Prov. de Lérida, Pyrénées Central, Espoi, Ribera de 8. Maurice,
1600m, Spain. W. Ruttialeler, 12/July//0e4. JE! BCF (ne. 309)!

Andorre. C. Bamge 79,133, 1979, LY!

Pyrénées Orient., Lac de Pradisilles (Les Bouillouses), N. de Mont-
Louis, 1950 m., Framye. P. Baibet 6527, 7/Aug/ 0. LY!

Burgos, in montibus «Sierra de Neilay, 1860 m., Spain. J. F. Maner-
Gammendidia (360), Segmaa et al., 17/Septi/NPTN. MAI

Logromo, in montibus «Sierra de Umbiom», pr. locum dictum <Laguna
Negra de Viniegra de abajo», ad 2000 m., Spain. J. F. Muiesc@-@amendia
(no. 266), S«pwaa et al., 17/Sept/AIPiT. MA!

Vall de Judas & Vali del Riu, 2000-2300 m, Spain. M. Lasa & M. Moovh-
semawt, 1948, BCF (4931)!

Valle del Puigmall, Nuria, Ribas de Fmeser, 2,200-2,800 m., Gerona,
Spain. L. Vilter 5308, 3/Aug/ 0. JACAI

Puerto de la Quesara, Sierra de Ayllém, Spain. A. Barusg, B. Bitao,
Temppeannmo & R. Monaides ABSTY, 19/0ct/IP78. MAF! BM (Fraser-
Jedeines 10144)! and 8. RirgaviEfitinkinez et al., 11/6/1979. MAF|
Pedriza Posterior, Sierra de Guadarrama, Risco Morem®, 1700 m.,
Spain. S. Ringdvilftintinez. Rivas-Martimez & Costa (1975), sub D. dilla-
tatba.

Serra da Estnella, Covdo da Metadie, Portugsl, M. Faremaa 1305,
June/ T84, G! Z! WU! MPU! COI!

2300 m., Circo de la Laguna Grande de Gredos, al pie de Risco Moreno,
Spain. Rivas-Martinez & Saenz de Rivas (1971), sub D. didisddia.

15. Dryopteris dilatata (Hoffm.) Gray, Man. Bot. North. U. S.:
631 (1848).

BASIONYM: Polypssiinm dilaitdtnm Hoffman, Detutseh. Flora

Bot. Taschenlb. 2: 7 (1796).

IMPORTANT SYNONYMS: Polypmddinm tenapstifodinm Hoffm.

(1796). Polgpsidinm muliiificeam Roth (1797). Aspitdimm dililedaim
(Hoffm.) J. E. Smith (1804). Polgssiabhmm dilsirismm (Hoffm.)
Schumacher (1803). Nepgifroddimm dilattddmm (Hoffm.) Desv. (1827).
Aspiditinm dumstéowmm J. E. Smith (1828). Lasiteag dileides (Hoffr.)
Presl (1836). Lasiteaa collina Newm. (1844). Lasiteas nwersuleia
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Dedkin (1848). Polgstiihliem corbienii Foucaud (1896). Doyygieris
spimulbssa subsp. dilatttée (Hoffm.) C, Chr. (1905). Drowpmienis
alexeabanaa Fomin (1911),

MISAPPLIFD NAME: Drygppéeisis austhiagaa (Jacg.) Waoynar,
sensu Woynar, Jermy etc., non Polgguoidinm austtidaeumm Jacquin
[= Pteridlivonn equiinwm (L.) Kulim].

IN WILLKOMM & LANGE: Polystichhmm spinulbssnm var. vulgare
(misidentification) and var. dddbddium.

TYPE (Lectotype, FIRASER-JENKINS 1980b: 608) from Demmark,
illustration in Miiller, Fl. Fridrichsdal: 193-194, t. 2, fig. 4 (1767).

DESCRIPTION: Intertnediate in morphology between D. eaqpomsa
and D. azoviiay; similar to D. expanssq, but fronds persistent at
least for the first part of winter, scales usually slightly narrower
with a more distinet darker eentral aera, though they may be
almost entirely pale in juvenile specimens. Fiond eglandular.
Lamina widest shertly abeve the base, mere thiekly herbaceous
than D. expanesa, slightly glessy, dark-gieen er sefetimes mid-
green, the lowest basiseopic pinnule i the lewest pinfa the same
size as or slightly sherter than the next, but mere feliose and well
developed fronds frequently Rave the lewsst pinnule slightly the
lengest. Pinnulets sloping, rectangular in the upper part ot the
frond and the lewest pinnulets less laneeelate than in B. <Mnsa
and with reunded o ebtusely peinted apieds, net faleate, ofly
slightly deeurrent if at all at their Basey, and mere erowded
than in D. exprinse. Teeth usually Wwith semewhat wider Bases,
Rgt Markedly exseried. Small %iiﬁté 8F planis grewing 1A expased
plaess may have their pinnulets semewhat eHrved dowh:. Ripe
(dark) spore-samples esntain regular speres with lsss wide and
darker B@H%%BE%%,_ the spinules Being mostly joined topether and
mere dense than iR B. expbite. TetiapiRld séxual:

HABITAT: A widespread and common species in damp plaees.
On slopes in forests or woods, among roeks and serees, of 6A
banks, showing no particular preference as to rock type. Frem
sea-level to ¢ 2000 m altitude,

RANGE IN THE AREA: Comfion throughout Neorth and West
Spain and Northerh Portugal and alse present in the Sierra
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Carbonera (Caceres), W. Central Spain. Apparently absent from
the Cordillera Central and reported from there in error for
D. expanssa. Introduwed in one locality in S. Spain (Algeciras) and
now probably extinct there. It has also been discovered recently
by BOTELHDO GONGALVES followed by SIdGREN on Pico Island in
the Azores [see Firanco (1971) and Franwco in SodeREN (1973)]
from where other records all referred to D. azoriteg, D. aemulin or
D. crispiipbiEia. Absent from elsewhere in Mkcaronesia.

RANGE: A European (sensu lato) species, absent from Iceland
(where it has been reported in error for D. ewpanssd), present
throughout Western and Central Eutope, reaching as far Neorth
as the Faroes, S. Norway, S. Sweden and S.W. Finland. Becoming
rare in South Mediterranean Futepe, extending eastwards to
N. Turkey, the Crimea, the Caucasus and the Caspian coast of
Iran (rare). Often reported in error for D. expanssa from further
East. Also present in the West Falkland Islands (specimens in K!),
where it would presumahbly be introduced from Britaim, though
the Falkland locality needs further investigatiom, if it still survives
there. In North Ameriea it is replaced by D. campidpieera (Kunze)
Clarkson which is genomically identical but sufficiently distinct
to be a separate species (see GmBY 1977). Reports from Africa,
Madagascar and the Mascarenes refer to D. antarctitiea (see under
D. guwandliics).

NOTES: Details of the nomenclature of this species are given
by FRASER-JENKING (1980b). The two names, Polystidhhmm rpliiliens
Touill. and Polypstabhaim thujjeéfonee Pourret, given by COLMEIRO
Y Pennpo (1899) and Ruiz DE Azga (1928) in synonymy for
this speeies were manuseript names preserved in the Institute of
Betany, Madrid (MA). Reperts from the Cordillera Central appear
te refer to D. expunisa, though the reperts from the Sierra de
Gredes [RIWASNARTINGZ & SAENZ BE Riwas (1971)) and Sierra
de Guadarrama [RivASNRRTINGZ & COSTA (1875)] were made
witheut extant veueher Speeimens (RIMAS-NRRINGZ, Pers. 66Mm.,
1881) and need eenfirmatien (see under . expantad). The reeerd
from OCepeda, Pena de FraReid, Salamaned [FERNANDEEZ-DIEZ
(1975)1 was in erter for AthwpMmm Minlsoinme [FERNANDEZ-
Dz (1686) and pers. esmm., 1981]. it has bBesh reperted frem
the Azores (disesvered By BOTELHO GONeALVES, whe infermed
S§)5eREN, Whe collected it shertly afterwards) By FraNes (1871),
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who was the first person to determine BOTELHO GONGALVES'
collection (in 1969, confirmed by J. SARVELA in 1971). This
determination was overlooked by GmBBY, JERMY, RASBACH,
RASBACH, REICHSTEIN & VmpA (1877), though tentatiively reported
by SxOcREN (1978), as it was thought that it could refer to the
then undescribed D. crisgifplitia. FIRASER-JENKIYS (1982) was also
unfortunately unaware that EFlraMco’s report was based on this
correct specimen, and reported it anew, based on SJOGREN'S
specimen and report, which did rot come to this notice until 1979,
The Azores population consists of plants with rather narrow
fronds and less foliose pinnae than in most of the mainland
populations and is unusual in apparently being restricted to only
a few craters in one locality on the North side of the island,
in comtrast to its commonness on the mainland; however its
cytotype has now (July 1882) been investigated by GmsBY and
will soon be reported. It has been shown (MANTON 1960, MANTON
& Warker 1965, and GmeBY & Warxker 1977) that D. dilatfatéa is
an allopolyploid species derived from D. espmmsae and either
D. inkarmeditia or, more likely (on morphological grounds), D. @zo-
rica. The chemistry of D, difattaéda has been investigated by WIDEN,
SorsA & SARVELA (1970).

MAP: 18.

VOUCHER SPECIMIENS:

NJ4. La Coruna, Puentedewsme, Caaveito, Rio del Eume, 75m., Spain.
E. VatteBBaeyoejo & S. Castivviejejo 69/76, 1976. MA!

PJ2. Orol, Lugo, Spain. I. Bareeaxa, 17/Jully//1007%. Herb. Fac. Cienc. Biol,
Upiv. Complutense. Madrid (4759)!

PJ4. Wood between Vega do Ouria and Sta. Columba, 20 km. E. of Vegadeo
on Boal road, Sierra de La Bobia, S.E. of Castmypel, Oviedo, Spain.
C. R. Frassedaleirkins 10670-10672, 27/Sept/ITUEL. BM!

QJ2. La Cabrunana [Grado to Cornellans], Spain. RB. M. Sints, 15H/0ct/1970.
FCO (no. 00191)!

TP4. Ad fluminemn Espana in ditione gegionensi, loco nemoteso. Laifkz &
Sancbhet-dherpere, 2/May//00%. Herb. Gijén!

UP2. Monte Sueve, Astatias, El Fito, 550 m., Spain. M. Laitiz, 19/Nov/1972.
G (177/1)! JACA!

UP4. La Framca [Riba de Deva], Asturias, non longe a maie, Spain.
M. [aifaz, 19/Nov/19M2. Herb. Gijén! (with D. gugiechides).
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MAP 18.

Correction: The open circle at the North tip of Portugal (NG3)
is now a full spot.
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C. |i.Frasasedgolins

Santamdier, CObreees, bois, Spain. R. Librdibiere, 30/Jully//0000. Liitr-
diéree  (1911).

W. side of Col de La Granja, between Castro Urdiales and Gouriezo,
S.W. of Castro Urdiales, c. 300 m., Spain. C, R. FrassesJddthgns 10570,
10571, 10573, 10576 and 10577, 17/Sept/1981. BM!

Pays Basques, entre Bermeo et Le Cap de Machichacw, Spain. C. Bange
79,304, Aug/l1®T®, LY!

Jaiizikithell, [Guiptizcoa], Spain. J. A. Aljjedire & P. UribébEEbedmrria
3015, 21/Sept/119RD. Herb. AEPNA. Viitoria!

Landes, vallée inferieure de I’Adour, confluent avec les Gaves réunis
a Port de Lanne [W. of Peyrehourade], 4 m. alt,, Framee. J. Vitexl,
Dec/19%72. Herb. J. Vivant, Orthez!

Branas del Cruceiro, Curtis, La Coruna, Rio Mandeo, Spain. J. IBdida-
-Gonzaidez, 24/Feb/'96T. Herb. Fac. Cienc. Biol, Univ., Complutense,
Madrid (00724)!

c. 2km. N. of Millares, N. of Fontaw, Baleira to Meira, Sierra de
Meira, N.W. of Lugo, Lugo, Spain. G. R. Frasseridvkihgns 10687,
27/Sept/11081. BM!
c. 3km. S. of Santa Eulalia de Oscos, on road to Fonsagrada, S. side
of Sierra de La Bobia, Oviedo, Spain. C. R. Frasseridwkikgns 10683,
27/Sept/AHRL. BM!

Puerto Ventana, Astarias, 1150 m., Spain. P. Montbseraint 1824, 1%/Jume/
1975. JACA!

Léon, Puerto de Pajares, 1990 m., Spain. R. de Littrdiiere 4, 8/Aug. P!
Puerto del Pontom, Oseja de Sajambre, 1230 m., Lécn, Spain. P. iMon-
tseraet 2138, 16/Jume/11990%. JACA!

Puerto de Piedras Luengas, Spain. A. Dawaltéée 5304, 5/Jully//P53. BR!

Top of Puerto FEstacasas de Trueba, between Vega de Pas and
Espinosa de Los Monteros, Montes Valnera, 1160 m., Santamder, Spain.
C. R. Fraseerddenisns 10598, 17/Sept/iil. BM!

W. side of Col de la Escrita, W. of Villaverde de Trucios, E. of El
Callejo on Ramalles de La Victoria road, ¢. 400 m., Spain. C. R. Fireaser-
Jenidrizs 10579, 17/Sept/uuRl. BM!

Mte. Gorbea, Refugio del Ganadio, 1350 m., Spain. J. A. Alpaedidre 1086,
/Bt 1099, Hetb. AEPNA, Vitoria!

Guipuzeoa, pr. oppidulum Oyakzum, in montibus «Penas de Ayay,
800 m., Spain. Munoa-CRunendiadia 356, 357, 365 and 366, 21/Aug/1978.
MA!

Roncesvallles, 900 m., Navatria, Spain. B. Mohwwsiheillgnien 5042, 14/
June/ 10072, MGC!
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Txamamntwwiz, Belagua, Alto Roncal, Navarrzs, 1350-1600 m., Spain.
L. Villar 458, 27/Augi973. JACAI

Cauterets, route du Pont d’Espagme, Framce. H. Vilmosnn, 12/Aug)/
1974. P!

Mt. du Bedal, sobre Bagneres de Bigorre, 680-700 m., Framce. P. Mion-
teenreat 3226, 6/Juiy/AS. JACAI

Vallée d’Aram, 1200 m., Hautes Pyrénées, Framce. D. F. Twmédds, July/
1873. MIPU!

Proximidades de Santiago de Compostela, Spain. Lessx(Qudichena & col.,
15/Sept/AN%s. SANT (08247)!

Folgoso de Caurel, Spain. J. Amiggo & J. Ewilléen 800716/1, 16/July/u%80.
SANT! and 800722/3, 22/July/i%R0. SANT!

Piedrafita de El Cebrero, Hayedn, Lugo, 10006mn., Spain. Ldwsap@inttana,
21/ Jun/A0¥5. MAF (93603)! Herb. Fermdénirz-Casass, Faec. Cienc.,
Univ. Autom., Madrid!

3% k. N.E. of Carbon del Sil, 5 k. N.E. of Paramo del Sil, S.W.
of Palacios del Sil, N. W. side of Sierra de Jistredin, N.N.E. of Pon-
ferrada, Lebn, Spain. C. R. FrassrridekiRéns 10751, 30/Sept/1%&l1. BM!

Okina, La Txuparka, Montes de Vitoria, 800-1000 m., Spain. P. Urilbe-
Ediioboaride & J. A. Albjgeddre 1175, 6/Junm/ACHED. Herh. AEPNA,
Vitoria!

Gamueta, Anso, Huesca, 1400 m., Spain. L. Villlr 537, 31/Aug/i973.
JACA!

Jalas & Suominen (1972).
Val d'Aniselo, 1400 m., Spain. P. Moniseerauut 4407, 2/Aug/i095%. JACA!

Bosost, Valie de Aram, Lérida, Spain. C. R. FraseerddehiRins 3588,
15/Jam/A0072. BM!

Jalas & Suominen (1972).

Les Corbiéres, Le Caunil, 1300 m., Aude, Frame. P. & J. M. MMdohisenrat
& Villar 1567, 4/July/1978. JACA!

Pontevedra, Bueu, Ermrle, 400 m., Spain. S. Castravigiyo, 1:5/July/1970.
MA (198360)!

Anjéo, marg. do rio Minho (Valladares), Minho, Portugzil. A. R. da
Cunttey, June//HE6. LISU (2206)!

Flora Maragdtc, Sei Telemnsn, Abeduiial], 1500 m., Speain. F. Hamis,
July/1946. MA (329)!

San Milldn, Sierra de la Demanda, Burgos, Spain. A. E. S&nleedlierra
5708, 23/Jume/100®, MGC!

Picos de Utrbion, Vinuesa, Spain. S. Ridasshddineiez & col., 1H/July/
1975. MAF (93198)!
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Vali de Riu, 2000-2200 m., Spain. M. Lesn & P. Mombseraizt, 1948,
BCF (4932)!

Vali de Ribas, Baga de Siat, 1800 m., Spain. J. Vigw & A. AApdiaia,
14/ Jully/ 11988, BC (605333)!

Jalas & Suominen (1972).

Pass below Extremo, S. of Mongéio, N. of Braga, Minho, Portugal.
C. R. Frasserddfaditins 4909, 6/June/ 0976. BM!

E. side of Picos de Fonte Fria, N. of Pitdes [das JaGnias] (Portugal),
S. of Muinos (Spain), Tréds-os-Montes e Ailto Douro, Portugal C. R.
Fraseeridenikins 10698, 29/Sept/iruBl. BM!

Latouco, 1300 m., Portugal. A. M. Hemeaddez, 25/July/006. JACA!

Moncayo, Spain. B. Lazédoo 2265, July/iBi®. MAF (4461)! & July/1380.
MAF (44552 & 66674)!

Jalas & Suominen (1972).
Jalas & Suominen (1972).
Valongo, Portugall. C. Bangge 79,205, 1979, LY!

W. side of pass between Amarante e & Vila Real, E. of Porto, Douro,
Portugall. C. R. Frasseridfeanikins 4911, 6/Junmsy10076. BM!

Vermoim, prox. Oliveira de Azeméis, Portugal J. Mathss 7587, 28/
June/1960. COI! MA (195087)!

E. side of Serra do Caramulp, Caramulinho peak, S.E. of S. Jodo
do Monte, Portugall. C. R. Frassexdddstrtns 10132, 5/Aug/i0oR0. BM!

Cantaros In Sa. da Estredlla, Portugall. Welkikdvh, Aug/ti®s®. LISU!
Marinha Gramde, Mata do Engenho, Portugall. G. de Banress S& No-
gugiteg, Mareh/1®4%5. LiS1!
Jalas & Suominen (1972).
Jalas & Suominen (1972).

Armroyo de La Pedriza, Loreras, finca del Hospital del Obispo, Sierra
(Palomera) Carbonera, Navatiasierit, CAeeres, Spain. M. ILdallere-
Aloaezz. 13/Aug//Bfs. MAF (80575)! and B/Apiill/Q¥hL. FCO (he.
00188)! GDA!

Serra de Montejunto, Portugall. [Welwitseh] P-2198. LiSU!

Serra de Cintra, entre Guincho et Colares, Portugall. C. Bangge 79,246,
1979. LY! (see comments under D. g1guanhiice).

«D'un herbier de Cadiz par Bedeau en 1828, eomme exotigue, Sans
indieation de i’habitat». P! {imtrodueed].

Mistério de St Luzia, Boeas de Foge, in erater 1000 m., N.W. side of
P. do Pico, Pico, Azores. E. Sijiiyeen 680705-28a, b & 6., 15/July/1968.
UPS! and I. B. GongaiYees 2250, 5/Jwiy/A006®. LISI! MGC! and, following
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Sjogrem, collections from the same locality by Frassedefkinkins, July/
1980 (nos. 10,080-10,082, 10,084, 10,086-10,087, 10,091-10,092, 10,095,
10,097-10,097-10.0938, 10,100-10,101, 10,105-10,106, 10,109, 10,111, 10,117,
10,123 and 10,125-10,127). BM!

16. Dryopteris intermedia (Miihl, ex Willd.) Gray, Man. Bot. North,
U. S.: 630 (1848).

BASIONYM: Aspididiom intkrmedilinm Miihl, ex Willd., Spec. Plant.
5: 262 (1810), non Sadl. (1820), nec al.

IMPORTANT SYNONYMS: Nepifrodilimm intbrrmedilimm (Mihl, ex
Willd.) Presl (1825). Lastteea imtbrrmeditic (Miihl, ex Willd,) Presl
(1836).

TYPE: from N. America (Pennsylvania), in B.

This species only occurs in the European flora (sens, lat.)
as subspecies madbrersisis of which full details are given after
subsp. iritdenmaiia.

1) Subsp. intermedia.

Frond slightly narrower and paler coloured than subsp.
madbreenisis, glandular or #- eglandular though there is some mor-
phological overlap. Fronds frost hardy. Stipe scales normally pale.
N. America: the Eastern U. S. A. and Eastern Canada.

2) Subsp. maderensis (Alston) Fraser-Jenkins, Arquipélago,
sér. Ciénc. Nat., 2 (1982).

BASIONYM: Dryppiéeisis madbrernisis Alston, Bol. Soe. Brot.,
ser. 2, 30: 5-27 (1956).

TYPE (Neotype): from Madeira. «Madeira. Diploid, ex Leeds
Botanic Garden. 19/Oct/1%52. A. H. G. Alsiton no. 11827», BM!

DESCRIPTION: Fronds three times pinnate. Stipe very long,
dark-brown at the very base, pale above; the base bearing
somewhat dense, small, ovate-lanceolat®, glossy seales, which vary
in colour from raostly pale to, meore normallly, dark with pale
edges, and become small, nariower and eonsiderably more seattered
further up, and = absent from the top half of the stipe; stipe,
rhachis and pinna-costae eglandular. Lamina nakowly elengated
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MAP 19.
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triamgularanceolate, widest shortly above the base, slightly cris-
paceous, herbaceous, glossy mid- to dark-greem, or pale-green
when in an exposed place, pale below, eglandular. Pinnag not
crowded, namow, the lowest ones asymmetricall, their lower
basiscopic pinnules being more developed and longer than those
on the acroscopic side, markedly so in the lowest pinna, which
has its lowest basiscopic pinnule considerably shorter than the
next. Pinnules stalked, + long, namrowly elongated triangular-
lanceolate, with acutely pointed apices. Pinnulets small, not, or
only slightly sloping, rectangular in the upper part of the frond
with truncate apices, but in the lower pinnules of the lowest
few pairs of pinnae rectangular with pointed apices and borne
+ at right angles to the pinnule costa, well separated from each
other, bearing scattered, wide-based long-acute, aristate, hair-
pointed teeth, exserted around their sides and apex. Plants growing
in exposed places may have the pinnulets markedly tutmed down.
Indusia small, very thin, white, flat, with minutely toothed edges,
lifting and shrivelling markedly on ripening, deciduous. Ripe
(dark) spore-samples contain small regular spores with dark,
minutely spinulose perispores. Diploid sexual.

HABITAT : Among tall bushes and in woods; from ¢. 300-900 m.
altitudie. or more,

RANGE: Confined to Madelra, as an endemie.

NOTES: WALKER (1955 & 1961) and GlBBY & WALKER (1977)
have shown that D. intwraeditia Subsp. madirevaisis, D. pitéetnedia
subsp. inkrmeditic and D. azotiten all represent the same geneme;
on morphological and geographical grounds, it seems likely that
D. aeoviten should be censidered an aneestor of D. dilwaizae and
D. inrieditio subsp. inesmrdinia an aneester ef D. camppyigera
and D. earnsiinng. WalkER (1961) eonsidered D. inesmrditia and
D. wmadpseorlsis t6 be eonspeeifie and FRASER-JENKING (1982)
reduced D. madsroRlis 1 A subspeeies of D. inesmadifia beealise
they ate g0 elese merpholegically; however B. azenira, is retained
as 4 speeies as it is eonsiderably mere distinet. The same geneme
is alse part-aneestiall 18 D. guaniisee and B. srispifphina. WiBEN,
SORSA & BARVEEA (1970) and WREN, FOUNAIMAA, VDA &
REOHSTEN (1975) have shewn that the chemistry of all three
dipleids (intermedia, maRsroRss ARA a2056%)) IS 6losely SImIlaL
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MAP: 19,

VOUCHER SPECIWIENS:

11 500 m., 2km. S.W. of Portella, 8. of Porte da Cruz, Madeira. €. R. Freagy-
Jenkkeins 9760, 1/AAugib9. BM!

17. Dryopteris azorica (Christ) Alston, Bol. Soc. Broteriana, séf. 2,
30: 14 (1956).

BASIONYM: Aspiilfinm dilatitéwm var. ezovigwwm Christ, Bull.
Acad. Int. Géogr. Bot. (Mans) 17: 167 (1907).

IMPORTANT SYNONYMS: Dryopteniss difdvdteia siilsgp. azoriza
(Christ) A. R. & Q. Pinto da Silva (1974).

tYpe (Holotype): from the Azores (S. Miguel), in COI (teste
R. FERNANDES, 19%81).

DESCRIPTION : Intermediate in morphology between D. iitier-
medite subsp. madbreveisis and D. diletbdéa. Differs from D. iirfter-
meddte in having a much larger frond, the stipe is more densely
scaly and the scales are larger and lanceolate with a marked
dark stripe in the centre. The lamina Is less crispaceous with
wider, more foliose, somewhat crowded pinnae and the pinnulets
are larger and more erowded; the costae on the underside of the
pinnules bear srall, sofmewhat prominent, seatteied, ovate-lanceo-
late, pale-brown seales. As is eften the ease when eemparing an
allotetraploid with ene of its dipleid aneestral speeies, due t6
variation in the alletetiaphoid between ene extieme and the ether,
D. azoiinsn ean semetimes be diffieult to distinguish frem D. dila-
tefbn, partieularly when the plants are net full-sized (exeept i
the Azeres where D. gilaita 18 less feligse than e the Mainland)
But the pinfulets iR D. azenita are inserted to the pinnule-costae
mere neawy, at 80° and therefere mere nearly iR 3 straight line
frem ene pinAulet to the one oppesite it; they are alse Stightly
mere Rarewly attaehed tham iR B. dilkiald.. The seales on the
Hnderside of the pinnules are 1arger and mere preminent than
in D. dileiaize and the segment teeth are mere exserted stieking
gut frem the pinAulets at the sides and apex. The lowest Basiseapie
pinAuie of the lowest pinna is Aermally shertel 1n B. azehisa, tHan
il B. difdiaia. and the 1amina is slightty mere 6HSpAcesus 1A
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D. azovias. In cases of doubt the spores can be measuirsd, those
of D. azovizm normally being smaller [c (34-) 36 (-40) pan long]
than those of D. difatttaa e (44-) 47 (-50) jam long], though D. di-
lataitn may occasionally have small spores. Diploid sexual.

HABITAT: Among tall bushes, in extinct volcanic craters, or
on open banks; from c. 300-900 m altitude.

RANGE: D. azoviaga is confined to the Azores, as an endemic.

NoTeS: Though representing the same genome as D. iivfier-
riedia (see under that species), D. azovigam is markedly distinct
morphologically and is not therefore reduced to a subspecies,
which is in keeping with a balance between a biological and
artificial aspect to the author’s species comcept.

As D. dilathida is widespread throughout Ewrope and very
restricted in the Azores, while D. espmmsa is absent from Maca-
ronesia, it seems likely that D. azoriamm may once have ocourred
in mainland Euwrope and was obliterated as the climate hecame
drier and harsher since the tertiary period.

MAP: 20.
VOUCHER SPECINVIENS:
2. Ilha das Flores, Sta. Cruz das Flores, Testa da Igreja, 500 m., Azores.

I. Batbtiiho Gomgatlezs 2726, 14/Jumes/A097. LISI!

4. Pico do Areeire, 900 m., S0 Jorge, Azores. I. Buatttlho Gomgaliess 5156, 28/
Jully/19r3. LTR!

5. 425m., Sdo Jodao to Abegoaria, Horta to Caldeira, Faial, Azores. C. R.
Prassesdehkitfeins 9587, 18/Jully/A107®. BM!

6. 650 m., longitudinal road by turn to Furna de Frei Matias, S.E. of Mada-
lena, Pico, Azores. G. R. Frassesdehkitksins 9632, 22/Juily/107®. BM!

7 Caldeira de Santa Barbara, 830 m., Terceira, Azores. I. Boibtdibo GGopgihes
5233, 8/Aug/IO738. LTR!

8. nr. top of Lagoa do Fogo caldeira, on N. side, Sdo Miguel, Azores.
C. R. Frasseddehkitkins 9693, 29/Juily/1007®2. BM!

S. Ilha da Santa Maria, Vila do Portw, baldio, Azores. I. Buottéiho GGeopgihwes
210%, 23/Yan/iPHR. LISI!
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18. Dryopteris guanchica Gibby & Jermy in Gibby, Jermy, Rasbach,
Rasbach, Reichstem & Vida, Bot. J. Linn. Soc. (London)
74(3): 266-262 (1977).

IMPORTANT SYNONYMS: Aspiiliinm dilatbiénm var. ssbiasmudbum
Christ (1904).

IN WILLKOMM & LANGE: Not separated from Pélplybtodhum
spimtbssam var. veulbipree and var. diddbadism.

TYPE (Holotype): from the Canary Islands (Tenerife), in BM!

DESCRIPTION: Intermmediate in morphology between D. azanwie
and D. intkrmeditia subsp. madirepaisis. Fronds thiee times pinnate,
becoming a fourth time deeply pinnatifid below in large plants.
Stipe very long, purplish-brown at the base, pale-green above; the
base bearing # dense, laneeelate, pale- to mid-brown, or sometimes
somewhat russet-brown seales, coneolorous, of with a vaguely
defined, slightly darker eentral region, beeoming smaller, narrower,
very seattered and = absent further up the stipe and en the
rhaehis; stipe, rhachis and pinna-eestae # eglandular. Lamina =
flat, widely trianguiRi-Rireoiate, widest at of shertly abeve the
base, herbacesus of semetimes very slightly erispaceeus, slightly
gl@ggys dabk-green of somewhat yellewish-green iR expesed pla-
ees, & eglandular; smelling of hay when dried. Pinnae &rowded
aRd often slightly everlapping, 16Ag, asymmetricah, theif 1ower
Basiscopic PinAules Being mere developed and longer than thase
8A the 36roscepic side, ¥8f§f markedly S8 in the lowest pinna,
which has 2 markedly long lowest Biﬂﬂ‘zﬁ% the 18West 4CFBSEApiE
Eiﬁﬂ'dl% 8A the 1owest pifAa is yshahy shorier 1han 1he REXl:

inRyles Semewnat 18{1 -stalked 18H§B glongated Hiéﬂgﬂléf

lanceslate, and semewnat wide ab the Bases I Ihe Iower ones,
Wim QSHEEW 81{1{8 ag 6e% Bi H18£§ 3 fs{%%s %5» gggﬂl% i
E‘ l(("‘B‘BS CO Ir1]§

une

ekl m e w&t R jnse a1
i i -
H’i%%%‘ﬁ @1%%% ate W nke g 3 %eam g aftered, Jongd-
QEH% af g{ge an alr gLn ?efﬂ aro rg E SIdes a
g{,ﬁ%u ar E E alr r WesIones ecomlﬁl € eem]
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HABITAT: A markedly Atlantic species, usually growing 6n
rocky banks or at the bases of walls, or (mainly in the Capary
Islands) in forest. Confined to non-calcareous rock. From sea-level
to ¢ 1000 m altitude.

RANGE: Confined to North-West Spain and one place (Alge-
ciras) in the South; North-West Portugall, Sintra, and perhaps onee
in S.W. Portugal: the Canary Islands; not occurring elsewhere
in Europe. Apparently not extending further East along the
North Spanish coast than ¢ 4° W. longitude, though further
search is required to establish this fully,

NOTES: CmRIST (1904) first recorded this species, as his
Asppiidinom dilatatéoom var. sulbmemiden, with the observatiom that
it was a curious form intermediate between D. difattnéa and
D. aemulty, but this taxon was largely ignored. More recently, it
was independently recognised as a species in the Canary Islands
by GmBBY, JERMY, RASBACH, RASBACH, RERCHSTEIN & VibA (1977),
GmBY & JERMY, naming it D. guanmathdes and giving full and
very clear details of it, thus accounting for observations by
numerous authors concerning the occurrence of the D. ddlidita
group in the Canaries, where D. dilatatéa is absent. In particular
Pace (in lit., Ph. D. thesis, 1968) had mentioned specimens in the
«D. dilattnédatrentasia> complex intermediate between the two
species, having observed the salient features of D. ggoandhica,
which was at that time a quite unkmown species, and BENL
& SVENTENIUS (1970) suggested the presence of hybrids, though
the spores were not abortive. At first D. guanathdes was thought
to be a Canary Islands endemic, but a specimen from Portugal
was then noticed and identified by Dr M. Gmey at the British
Museum (Natural History), London. The specimen was labelled
in the writing of WmImwmscH as from the Serra da Cimtra
[= Simtra], collected in 1839, shortly after his arrival at
Lisbon (on 13/jJuly/¥839, R. FIERMAMDES, pers. comm., 1981),
and other WHIMITSCH collections in various herbaria, labelled
«Junto a Pena» or «In Serrae de Cintra editissimis petr. speluncis
rarius. Welwitsch no. 293», from the same locality, show that
the first specimen was also a WErLmwmrsCcH collection. In order
to confirm its presemce on the European mainland, GmBY, JERMY
& DYCE visited the area in 1976, as reported by DwCE (1976)
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{and see a notice of D¥CE's reported by GusERT (1977)]. The
Serra de Sintra contains the most southerly records in Portugal
of D. afifiigs, D. dilattnée, D, guametliéea and D. filliermes and the
area is now mostly managed as a national park, called the
Parque da Pena, converted in 1838 and thereafter from the original
«cerca», or garden of the Convento da Pena, which had been bought
on Nov. 8, 1838 by King D. Fernanmdo II [AzByvEDO GOMES (1960:
216]. Just to the West of the highest peak in the park is a fern
garden, and the valley contains several species which 'wevre
obviously introduced from Macaronesia [JERMY, pers. comm., 1980
and see REZENDE-Piymo (1941 and 1943) and Firavco (1971 and
1974) ]. Tricthoomenses specisstmm and Plens palosttiis Poir. (=P. sur-
rulatto auct,) are introduced there. It also seems very likely that
D. fillicrmags was introduced there as it is a long way from its
nearest station and does not normally grow so near the sea on
lower altitude mountains (5629 m alt. at the summit) in Portugal;
the specimen cited under that species is also the only extant
specimen in any of the herbaria seen. The status of D. dililédetem,
D. afifinds and D. guanetiidea at Sintra could therefore be open to
doubt and indeed GiBBY, JERMY & DYCE discovered a few plants
of D. dilattaée in the wilder areas of the park, though this species
also occurs not too far away in the Serra de Montejunto. But
from its presence also among the rocks near the summit, and
the fact that it occurs at several localities in the Serra da Simtra,
it is almost certainly of natural occurremce there, which is not
an unlikely extemsion of its ramge. D. guamstfitea has not at
present been found in Southern or Central Portugall, apart from
at Sintra, despite examination of almost all of the Dbyygitris
material in Portugmese and other herbaria, though there exists
a possible report, sub Polystichbhmm spimubssmm, from the Samra
de Monchique. But the above-mentioned authors discovered twelve
plants of it on the ridge above the park at Sintra growing below
rocks in natural forest, with a few plants just below the rocks
beside the path. Again this species appears almost certain to be
native to the area. There are few mountains close to the sea to
the North until those of Central Portugal, which would help to
explain the disjunction of the Sintra populatiom, and in addition,
the habitat is typical of those occupied by this species further
Neorth. There were no plants of D. guamtfidea in the fern garden
below. Further search in Portugal and South-West Spain is
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obviously desirable to help cast light on this, and indeed a further
specimen was collected last century from S.W. Spain, as reported
below. Later in 1976 GmBY discovered further specimens, collected
by DUREEU & MERINO in N.W. Spain, in the BM and in June 1976
the present author also discovered D. guametfiéea in several loca-
lities along the North coast of Spain. At present it is known
from a number of localities in N.W. Spain and N.W. Portugall, with
scattered occurrences further South, so that there can be no
doubt whatever as to its status as a native species on the European
mainland.

D. guanuthéec has been shown by GmBBY, WIDEN & WIDEN
(1978) and GmeBY (1979) to be an allotetraploid species derived
from the two diploid sexual species, D. aemalie and D. diltermedia
subsp. madireesisis. This is also supported by the detailed chemical
study carried out by WipEN, Lounasmaas, VIDA & REICHSTEIN
(1976) and GiBBY, WIDEN & WimEN (1978), who produced evidence
for the suppression of certain compounds (see also GmpBY & WIDEN,
in press). As mentioned in the introduction it is impossible to
extrapolate where D. guamathiéeq originated, though it is perhaps
unikely to have done so in Macaronesia; however the presence of a
somewhat similar species, D. anfamtidae (Bék.) C. Chr. (=D. callo-
lepis C. Chr.), in East and South Africa, the Mascarene Islands,
Madagascar and Amsterdam Island suggests ancient tertiary
African connections. Chemical and cytological evidence produced
by WiDEN, FADEN, LounasMaA, Vipa, VON Euw & REICHSTEIN
(1973) shows that the two species are very similar.

It is reported from La Palma in the Canary Islands in this
paper on the basis of a collection of Paee’s, which was previously
reported as either D, guamathidea or some other species by GiBBY
(1979: 349); a report by PacE (pers. comm., 1980) that this
plant could have been diploid, from a count made on progeny
grown from spores, is presumed to be an error due to comtami-
nation. The record of Polystiibbuem spimulbssum var. vedlipree from
the Serra de Monchique given by EsTAcCIo DA VErcA (1869) and
repeated by CoLMERO Y PEmO (1889) could well refer to A &ilyytiuum
filliccffemminig, but there is also a possibility that it could have been
D. afifimés subsp. afffings, or even the present speecies. However
A: R. Pmymo 0A SILvA and C. S@reIo (pers. comm., 1981) state that
the indications in Esmdcmo pa VEmsA’s herbarium are sometimes
not reliable and it is certain only that D. cartthsidana is excluded
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from the locality. Further investigation into this problem is
required, though no such specimen of EiSmAcio DA VEGA has been
found sub Dryapiéeisis at COI, LISU etc. by the author, or by Prof.
J Do AMARAL FraNcO (pers. comm, 1982), who has also searched
at the Museu Etmoldgico de Lisboa (Belém), without sucecess:
He also states that 156 out of the 18 species cited by EsTACIO
DA VErsA are now known to be present in the Serra de Niemchique;
two others, Asyéeiimm pélmeréwm Lam. and Scologendfitimm ogffici-
nale Sm. could conceivably occur there, but the final one, P. spi-
nulosupm  certainly could not.

MAP: 21.
VOUCHER SPECIWIENS:

NJ4. La Barguera, La Corumna, Spain. Manine Homaldss, 13/Aug/iP9@. SA
(9263)! Herb. Fac. Cienc., Univ. Complutemse, Madrid (4343)! (with
D. acemilde).

PJ2. Valle de Oro, Lugo, Spain. A. Caswess Gil, Aug/I0N%5. MA (346 & 347)!

QJ2. 400 m., N.W. side of Mones village, S.E. of Canerw, Aviles to Luarca,
Oviedo, Spain. C. R. Frassedahkikins 4894, 5/Junsd10¥6. BM! and
¢ 200 m, roadside bank, ¢ 1km E. of El Pito, 5km S.E. of Cudillero,
Aviles to Luatca, Oviedo, Spain. C. R. FrassedefkitBins 10646-10847,
26/Sept/iLdRl. BM!

TP4. Obaya, scbre roca de aremisca, 100m [Oviedo], Spaimn. R. BL. S$ind,
Aug/nPr3. FCO (no. 001177 & 00178)!

UP2. 500m., Mirador de El Fito, E. side of Mte. Sueve, N. of Arriondas,
Oviedo, Spain. C. R. Phassesdahknkins 4878, 4/Junsd1PYE. BM!

UP4. La Framca [Riba de Deva]l, Astutias, non longe a mare, Spain.
M. Laitaz, 19/NOV/1972. Heth. Gijon! (with D. dillitaise).

PHI. Eichenwald in der Sierra de Meira, zwischen Ribadeo und Lugo,
450 m., Spain. W. Ui, 10/July/A0053. Lidi (1954) and Lawalrée
(1958) (sub D. awmuida, see comment under D. aanmdlg).

NH2. Toxosoutos, cerca del rio en un barramco en pinedo. S. E. Gonswlez-
Creseo, Herib. Fac. Cienc., Univ. Santiago de Compostela!

PH2. Nemore, La Rogueira, Cautrel, Lugo, Spainh. B. Me#wo 4. P!

NG1. 650 m., Ermita des Angsls, Gondomar to Potrinm, Tuy to Vigo, Pon-
tevedra, Spain. C. R. Frassedelkikins 4907, 6/Jumd/i0¥%E. BM!

NG2. Serra d’Arga, Cabreito, Portugall. G. Samppiwio 122, PO!

NFI1. Valongo, Santa Justa, ravin derniere la ehapeliie, Poitugall. C. Bignge
79,208, 1979. LY!
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MC3. S:rra de Sintra, N. facimg side, 460 m., S. of Pena Palace, Portugal.
J. W. Dyee. M. Gittyy & A. C. Jampy 12374, 5/May(197%. BM! and
12576. LIST]!

NB2. Serra de Monchique, Portugzl Etidicio da Veipe (1868). Colmeiro
y Penido (1889) (sub P. spimiddesmm var. vulglgae).

TF4. Ex Monte La Trocha, juxta Algeciras, in Hispania Baetica, Spain.
J. Balll, 9/Jums/IB55. B! [the old route from Algeciras westwards
into the Sierra de Ojém].

13. La Palma, Barramco del Rio, N.E. sector of Island, c. 3000 ft., steep
earth bank at side of watercourse in mature laurel forest, Canaries.
C. N. Pape 543, Aug/li963. BMI

15. 1050 m., ¢. 5km. N. of Garajonay, El Cedro, La Gomera, Canaries.
C. R. Frassesdehinkins 4236, T/Apnil/ 190774t BM!

16. c. 950m., above Tabormw, Montanas de Anaga, N.E. Tenerife, Canaries.
C. R. Frassedehkikins 4220, 2/Apmill1074. BM!

19. Dryopteris crispifolia Rasbach, Reichstein & Vida in Gibhy,
Jermy, Rasbach, Rasbach, Reichstein #e Vida, Bot. J. Linn,
Soc. (London) 74(3): 266-274 (1977).

TYPE (Holotype): from the Azores (Pico), in BM!

DESCRIPTION: Somewhat close to D. guamathéeq, but differs in
the stipe, rhachis, costae and lamina being markedly sticky-
glandular (smelling strongly of hay on drying); the stipe-scales
have more prominent dark stripes, or may be all dark. The lamina
is mueh mere foliose with markedly crowded, overlapping pinnae
and the pinaules are elesely sessile to the pinna ecostae and more
clese to each other; the lewest acroseopie pinnule en the lowest
pinna is net sherter tham the next. 1ts mest marked feature,
gspecially in the living state, is that all the pinAules are twisted
and etirved upwards tewards their apiees, but eurved dewn at their
gdges s8 that the whele frend appears erisped. Oeeasienally plants
et b. éé@% iﬂ_@%@@%@é plaees Beceme semewhat 6fi§998 with the
gdges of their pinAules turded dewnwards enly, But their segmeRts
are net so erowded and the lewest pinnulets are net se desply
loped. Ripe (dark) spere-samples contain regulah, minutely-
spinulese speres. Tetrapheid sexual.



294 C. . R. Fresgsed anitins

MAP 30.




Dryopteris in Spaiin, Pontigglel amil Milesartnesia 295

HABITAT: On banks or among low bushes (Erica etc.). From
c 400-900 m altitude.

RANGE: endemic to the Azores (Pico and Faial).

NOTES: The discovery by the authors mentioned above of
this new species in the .Azores accounted for many previous
reports of D. dilattida, as opposed to D. azowiteg, from there,
excluding the first collection of true D. dilatfiza on Pico Island
by BOTELHO GONCALVES and SIP&REN iA 1968. The reports by
GiBBY, WIDEN & WIDEN (1978) and GuBBY (1979) of the oceurrence
of D. orpipbna on Sde Migiel were in ertor for a somewat
erispacesus speeimen of D. azoniicn (Danpsspadu, P da Siva
& ReintRa he. 872, i LISEY).

D. crigpiiptiic is an allotetraploid species derived most pro-
bably from D. ozovitee and D. aemulds and is thus genomically
identical to D. guantthdiaa [see GmBBY, WIDEN & WIDEN (1978)
and Gm®BBY (1979)]. It seems likely that the morphological
differences between the two reflect the differences between
D. azoiiten and D. ingrmndidia subsp. Hladdecousis, the two presumed
part aneestral speeies of D. erippiiptia and D. guwanebhdaa res-
pectively. Unlike D. guantingea, D. eripipbhe was almost eertainly
formed in s, on the Azeres and is the enly speeies, of all the
allotetraploids in this grewp, whieh eeeurs sympatiieally with
Beth its parents teday. Iis ehemistry [see WiDEN, LOUNASMAA,
VipA & RECHSTEN (1075) and GHBBY, WDEN & WIBEN (1979)]
alse supperts this origin, provided that esrtain eompeunds are
sippressed when combined with other genemes, fer whieh
sUppression the authers esfeerhed provide évidenee.

On Faial along with normal plants, some interesting plants
of D. crigpifftiia occur which have flat fronds in the living state
and less crowded segments. Though looking somewhat similar
to D. X manttisisiie (— D. aemulda X D. crisgpiftityy ), they are not
hybrids and have good spores. They are somewhat intermediate
between D. guentthdea and D. erispigliio, though still clesrly
referable to the latter.
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MAP: 22.

VOUCHER SPECINEINS:

5 800 m., ravines below Cabego Gordoe, S. side of Caldeira, Faial, Azores.
C. R. Frassedehkinkins 9597, 18/July/ 1079, BMI

6. 700m., 1km. W. from Cabeco do Rondo, Pico, Azores. H. & K. RRstmch
(T. Reichstein no, 3530), 8/May/i73. BM! G

Excluded species
1. Dryopteris cristata (L.) Gray

This species has been recorded by several authors from Spain
[e. g. LagASCA, GARCIA & ROXAS-CLEMENTE (1802), 'WILLKOMM
in Wnomomm & LAWGE (1861), COLMEMROC Y PEwmo (183%9),
ARzAGA (1914), Ruiz DE AzuAa (1928), JALAS & SUOMINEN (1972)
and MAYOR, DiAZ, NawaaR0 & Smvé (1977), the latter in error
for D. aviisdda (-D.D. expanied) given by STEPHENSON (1927)].
However the deseription given by LAGASCA, GARCIA & ROXAS-
CLEMENTE (1802) almest eertainly applies te D. flluaas, and
the other leealities mentioned seem highly unlikely for D. cerisieda
whieh i a speeies that eeeurs censiderably further Nerth in
BEuiepe. The Rame D. erigiaiza has eften been erieneeusly applied
iR varieus parts of Euiepe ie D. earimsiibna and D. dikaita and
this Ras ?%Baw happened te 3 eertain exient in Spain, But i
has ysually been applied there 18 B. fillizmaas. No speeimens eof
B. erisaiz. From 1Beria exist in the many Rerbaria examined By
the present auther exeept for the fallowing: — «Palystiehum &Fis-
tabum. [Busrte de Tesas’) Montes de Planes [‘Gershal, €ataluna.
[Vayrdal; Herb. Hisp. M. Riess MaRes 2265 JuRiey. MAW
(44463)" (sqHare BE1).

This specimen is unequivocal D. cristtdde, but seems most
unlikely to have come from Spain. The author is most grateful
to Prot. P. MontsERRAT of Jaca for pointing out (pers. eomm.
1980) further details of this specimen, not written on the label
and warning that Rivas MateEos is known to have muddled labels
on specimens and to have recorded specimens as from Spain that
actually came from elsewhere in Euiope, information that he
had heard from FONT-1-QUER.

Therefore D. cristtaéa is rejected as a Spanish species. LAINZ
(1973b) also opined that D. cristtdda has been recorded from
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Iberia in error and Ruiz DE AzUA (1928) mentioned that such
records might refer to juvenmile plants.

2. Dryopteris patula (Sw.) Underw.

A specimen at Kew which appears to be this Central American
species is presumed to have a tramyposed label; no other such
collections have been seen. The specimen is labelled: «Nephrodium
denticulatum (Sw.), Fonte da Chupadeira, Monte Queimada.
Cape Vertes. Feb. 13th, 68. Cape Vertes. R. T. Limoe».

Hybrids

A number of hybrids between species have been found in the
area, particularly in the Azores. Hybrids are defined here as being
the Fi offspring of an act of gamete fusion (hybridisation) between
two species. Because of the presemce of such hybrids it is immpertant
when identifying collections to check for them before placing the
specimens into species; this can only be reliably done from exami-
nation of spore-samples (dry or mounted) with a stage-microscope
at 6. 100 X magnifieation or more. It is therefore important that
e6llections are made of speecimens with ripe, black or dark-brown,
§ori in the aet of dehiseing ef shortly afterwards, but not when
yeung (white), ner when se eld that the (red-brown) sori have
lost all their speres.

Hybrids occur spontaneously in low numbers in the population
and can be recognised initially (in the field) by their imtermediate
appearamce and confirmed from their abortive mis-shapen spores.
A few hybrids which have involved an apomictic pareat, such as
D. X tadditi (=D.D. afffiiis X D. fillkerag)s), have partially good
spores, but the majority are still abortive. D. X tavsiii, though
capable in ideal conditions of reproducing itself, does not appear
to do so on any large seale, and remains in low numbers ifn any
one population of feras, like any other hybrid. It appears that
hybrids between parents that have a genome in eommon f[e. g
D. X madnitonge (= D. azonitcn X D. eridpipbnn)] are mere easily
formed and eonsiderably mere eemmen than those between
unrelated parents fe. g. D. X eediaahlis (— D. guaiidnise X D. 6l
godwned))]. It is frem hybrids, partieularly dipleid sexual enes,
that allopelyploid speeies have formed in the past; the lewer ploidy
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apomictic hybrids may also give rise directly to new subspecies
or species if they are sufficiently fertile.

So far twelve Dryopiéeisis hybrids have been discovered in
the area, though a few more might be expected. Hybrids in this
genus can apparently only form between two sexually reproducing
species, or a sexual reproducing species and an apomictic species,
but not between two apomictic species.

The hybrids are as follows; it has not been considered neces-
sary to describe them all as all have intermediate morphology
between the parents.

1. Dryopteris X tavelii Rothmaler, Candollea 10: 92-83 (1943).
(= D. afffings X D. fililbenms)

TYPE: from S.W. Germany (Baden Baden. Coll. O. S&aattd),
not located.

RANGE: Scattered throughout Europe where D. afffiiss and
D. fillicrmaas occur together; also S.W. Frange, Spain and Portugal.

NOTES: Widely over-reported in the area [e. g. LAWALREE
(1956) and REmcHLING (1963)] and elsewhere, such reports often
mentioning populations of the hybkid, due to confusion with
D. affftids, partieularly with subsp. borventi [including wvar.
robustea (see under subsp. boriert)) |. This hybrid shows more
features of D. fillixmaas, espeeially in its thinner indusium (whieh
therefore lifts and shrivels mere in the later stages, though
beginning well eurved dewn at the sides) and often mere asute
pifnule teeth, than de the subspecies of D. affftiss, and dees net
eeeUr as large populations, But as iselated plants. 1t eannet be
reliably identified witheut examination of {ts speres When ripe,
But net mestly shed, whieh are mestly abertive, With seattered,
very large, geed spefes, whereas D. afffoins nermally has 3 elear
majefity of geed speres, the geed enes being smaller than these
in the Hybrd. The Rybrid eeeurs a3 3 teteRiRid apemict derived
partly frem subsp. afffvss, whieh is mere commen iR Western
Ewiepe, and alse as 4 pentapieid apemict derived partly frem
subsp. boryesi, which is mere c0Mmen 1A Bentral Ewpe éé%% BEBB
(1939) 3R (195%), WMANTON (185P), SerNed:ER (1974) 2A4
FRASER-JRMEE (19802)). The twd cytotypes aie slightly gistinet
merphetegically, the tetiap/oid Raving Tere rounded "3R4 1ess
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toothed pinnule apices than the pentaploid and also having a
more glossy lamina, ‘which presumably comes from its subsp.
afffimis parent. The type, which the author has been unable to
locate despite search in many herbaria, was reported to have
abortive spores [ROTHWALER (1945)] and %oulid seen likely
to have been the tetiaplloid as subsp. afffiwss [var. disiuecia
(Fomin) Fraser-Jenkins] is well known from the type locality,
Baden Baden, though other subspecies alse oeeur there. The
speesimens eited here all appear mere similar te the tetrapleid
eytotype, except that frem square YN1, which is mest prebably
the pentapleid.

MAP: 23.
VOUCHER SPECIMENS:

PH3. c¢ V.km N.E. of Mlillardos, 1V¥4 km N. of Santa Eulalia de Oscos
on road to Vegadiew, & 650 m., Oviedo, Spain. C. R. Frdveseydrriing
106676, 10880 and 10882, 27/Sept/irdkl. BM!

TN3. Flor de Acebos, Spain. A. Fawabbee 5446, 9/Jully/ 10053, BR! LY!
UN3. Puerto de Piedras Luengas, Spain. A. Fawelibese 5301, 5/Jully/i0d53. BR!

YN1. Y,km. up path between Lac d'Isabe and Gorges du Bitet, Val @'Ossau,
S.W. of Les Fauwx-Chaudks, Basses Pytondes, Fraice. O R. Fhroaser-
Jenkitins & J. Vidapnt 10547 and 10561, 15/Sept/iRt. BM!

DH2. Les Corbiéres, Le Caumil, Aude, 1300 m., Frame. P. & J. M. Mbonisenat
& L. Villkrr 1565, 4/Jully/0908. JACA!

PG4. Bragamga, pr. Quintela, Trés-03-Montes e Alto Douto, Portugal. A. M.
Telbss & J. Martiins 14471, 14/July/i0659. LISE!

DG4. Fawdlo Garrumban, Montregie, Maresme, 450 m., Spain. P. MoAssBeret,
18/0ct/1P5. BC (6221:54)!

PF2. Arned de Penalva do Castelo, Castend, 500 m, Portugal. M. FEerethe,
July/11885. CO1!

2. Dryopteris X mantoniae Fraser-Jenkins & Corley, Brit. Fern
Gaz. [«1972»], 10(5): 221-231 (1973).
(—D. fillkemass X D. opcaddss).

TYPE (Holetype): from Britaih (Wales), in BM!

RANGE: Scattered throughout West Euwrope, Turkey and the
Caucasus where the parents occur together; also Spain [FIRASER-

JENKINS ((H976))].
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NOTES: A sterile trijploid hybrid with abortive spores, and
¢ 41 bivalents and 41 univalents at meiosis. RI1VAS-MARTINEZ,
CosTA, [zoo & SAENZ (1981) repott; some intermediates between
D. file-mas and D. oreadkss from the Sierras de Gredos and
Guadarrama; but these are not aeecepted here as reeords of the
hybrid, even though it is likely to oeeur there, beeause it is easy
te eonfuse the two speeies if they have net been earefully studied.
1t is alse neeessary, and easy te examine the speres befere
reperting this hybrid.

MAP, 24.

VOUCHER SPECINMENS:

UNIL. Puerto del Pontem, Cangas de Onis to Rian®, Lebén, Spain. C. R. Fraaser-
Jenkleinns 3761, 14/July/12. BM! and 1650 m., N.W. slope of Mampodre
massif, S. of Puerto de Tarna, N.W. of Riamo, Leén, Spain. 8. R.
Frassedeltitkins 10615 and 10825-10627, 18/Sept/iEl. BM!

YN1. c.1km. up path between Lac d'Isabe and Gorges du Bitet, Val d'Ossau,
S.W. of Les Eaux-Chaudles, Basses Pynrénées, Frameoe. C. R. Frasser-
Jenkleins & J. Viownht 10544 and 10545, 15/Sept/iEl. BM!

BH4. Heas valley above Gédre, S. of Tatbes, Hautes Pyréndes, France.
C. R. Frassedeléirtkins 3727, 8/Juiy/A0r2. BM!

PG1. c¢ 1300 m., walls below Requeixo, N.W. side of Mt. Seixo, S.E. of
Chandreja de Queija, Sierra de Queija, E.S.E. of Orense, Orense, Spain.
C. R. Frazsedalitkins 10717 and 10725-10726, 30/Sept/A10E1. BM!

WMI1. Puerto de Piqueras, Sierra Cebollera, N. of Soria, Spain. C. R. Fruaser-
Jenkkins 3809, 28/Jully/iP¥2. BM! and Laguna Negra, 1750-1950 m.,
Soria, Spain. P. Monitsuetat 6944, 23/Auwg/i0¥2. JACA!

3. Dryopteris X fraser-jenkinsii Gibby & 'Widén, Fern Gaz.
12(4): (1982), in press.

(= D. affiimis subsp. affiimis X D. dilttéteia)

TYPE (Holotype): from N. Spain, in BM!

RANGE: found several times in North Spain, by the presemt
author.

NOTES: A tetraploid hybrid 'which has been investigated by
GmBYy & WImEN (in press). The identity of its second parent as
D. dilatiatée, as opposed to other members of the D. dilataiée group
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(such as D. guanathded) requires confirmation. Markedly different
from either parent due to their very different morphology and
the intermediate nature of the hybrid. Not unlike a robust plant
of D. remaitq, with darker stipe scales, crowded segments and
pointed planule apices. Spores almost entirely abortive. The original
(single) plant could not be found again by the author on revisiting
the locality in 1981, probably due to replanting with Eruaddyius
tiees, but fortunately an effset is in eultivation at the Chelsea
Physie Garden, Londen. Twe further localities have been diseovered
by the auther with a few iselated plants in eaeh.

MAP: 25.
VOUCHER SPECINENS:

QJ2. c¢ Vekm W. of Canero, East of Luaiwa, N.W. 6f Oviede, Oviede.
Spain. C. R. FrassedeNkitkins 4899, 5/Jjune/tWiG. BM! Pt (with D. apfiiis
subsp. affftisis and subsp. boweshi, D. guanebkica aRd D. ditikieE).

UP4. c. 50 m., mixed wood above fmain Oviede te Santander read, between
the two turns to Penduples, ¢ 2 ki B. of Vidiage, E. of Lianes, Ovieds,
Spain. 0. R. Fiasserenéiteins 10778-:10781 and 10788, 3/0et/ffkh. BM!
Hetb. Gijén! (with D. afffisis subp. afjwisis and s8p. BOWRsh, B. coptisyl
and D. diitith). Alse: ¢ 100W. alt, Weed 2'h. Belew Puidh, & 7XM:
B.E. of Llanes, Ovieds, Spaid. 6. . Fasserikins 16835, 5/06/A%R1.
BM! Hewb. T. Reiehsiein, Basel! (with B. afjdisis subsp. affiisis, B. &oF
leyi apd B. qifikias).

4. Dryopteris X picoensis Feasei-Jonkins & Gibby in Fraser-
Jenkins, Arquipélago, sér. Cléne. Nat., 2: 94, tab. 3 fig. 6a,
6b (1981).

(= D. affiinds subsp. afffids X D. asoviics).

TYPE: (Holotype): from the Azores (Pieo), in BM!

RANGE: Collected only once, on Pico Island, by the present
author.

NOTES: Cytologically and chemically investigated by GIBBY
& WIDEN (in press) and found to be a triploid hybrid. Spores
mostly abortive. Similar in morphology to D. remaitg, but with
more erispaceous, nariower and less dissect fronds than DD<Offuaser-

jentgtonisis.
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MAP 34.
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MAP. 26.
VOUCHER SPECIMENS:

6. 850m., 0 50m W. of Casa de Abrige, longltudinal road, N.W. side of
the peak of Pico, Azores. C. R. Frugsedehkivkins 8642, 22/Fy/[107®. BM!

5. Dryopteris X deweveri (Jamsen) Jamsen & Wachter in
Heukels & Wichter, Geill. School Flor. Nederland, 2 Aufl.:
93 (193%).

BASIONYM: Aspididinm X dewewerii Jamsem, Ned. Kruidk. Arch.;
289 (1932).

IMPORTANT SYNONYMS: Lastteaa glamdiiéssc Newm. (1851), non
Dryppiteisis (Bl) O. Kitze. (1891). Dryopiéeisis X emitiggiaa Druce
(1929), nom. nud. Drygpiéeisis X negleatte Domin  (1942), non
D. neglkatto Brade & Res. (1931).

TYPE (Holotype): from Holland, in NBV!

DESCRIPTION: Similar to D. dilathtdg, but with less dissect
pinnae (more dissect than in D. cartthsiinoay) and paler stipe
scales though with faint darker centres. Spores abortive.

Tetraploid.

RANGE: Somewhat common in N.W. Euwrope (though scattered
and somewhat rare in Central Europe). Also occurring in W. Asia.
Occurs where the parents grow together; also S.W. Framee and
N.E. Spain.

NOTES: Cytologically and chemically investigated by MANTON
(1950), WarxeR (1955), WmEN, SARVELA & Ammr (1967) and
SoRrsA & WimEN (1968). It shows ¢ 41 bivalents and 82 univalents
at meiosis. In parts of Scotland it becomes common in somewhat
large numbers, which requires further study.

MAP: 27,
VOUCHER SPECINENS:

YNL c¢ Y% km. up path between Lac d'Isabe and Gorges du Bitet, Val
d’'Ossam, S.W. of Les Eawx-Chaudbs, Basses Pynéndes, Framme. C. R.
Frassesdafkitkins & J. Vieaht 10553, 15/Sept/APdRl. BM! Herb. J. Vivant,
Orthez!
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BH3. Pla de Serre, 1.5km au S.W. de Cadéaz, 1200 m., Hautes Pyrénées,
Framce. F. Badité 1612, 19/July/i%5%. P!

CHL Col de H®, Pic du Gar, Luchon, N.-W., 940-1050 m., Frame. P. Miont-
semeat 1779, 8/Jully//PFB. JACA!

6. Dryoptens X ambroseae Fraser-Jenkins & Jertny, Fern Gaz.
Hi3): 338399 (7
(= B: difgiate X B: 8P
TEE (Holowpe): from Britgin (England); n BN
RANGE: Common throughout Eutope and W. Asia wherever
the parents grow together; also S'W. Framce and N. Spain.

NOTES : Spores abortive. Triploid with 41 bivalents and 41 uni-
valents at meiosis. Can only be reliably identified as a hybrid
from its spores. This hybrid has been investigated by WALKER
(1955), Dopp & GATZLI (1964), WIDEN, SARVELA & AmTL (1967) etc.

MAP: 28.

VOUCHER SPECINENS:
UN3. Pena Labra, ¢ 30km. S.E. of Potes, nr. Piedras Luengas, [prov. Pa-
lencia], ¢ 7000’, Spain. H. McMltster, 8/Juilly/ AT, MB!

YN1. Val de Jéret, N.E. of Pont d’Espagme, Gave Marcadieau, Hautes Pyré-
nées, Framxe. F. Badléé 1690, 23/July/10%. P!

BH4. Ruisseau du Riomajou, 7.5km. S. of Tramezaygnues, Hautes Pyrénées,
France, 1400 m. F. Badiéé 1503, 15/Jully/1975. P!

CH4. Catalumia, Avetora de Bolsabi, Vail de Cardos, 1700 m., Spain. S. Ilsu-
ria de Febeey, 8/Aug//PERK. BC (145408)!

DH2. Pyr. Ost.: Capcir, 1800 m., Val de Balcéres, Frange. F. Semmwean 2373,
10/Sept//20%5. BM! P! PC! MA! Herb. Gijén!

7. Dryopteris X gomerica Gibby & Widén, Fern Gaz. 12(4):
(1982), in press.
(= D. aemulla X D. ggoaacHing)

TYPE (Holotype): from the Canary Islands (La Gomeara),
in BM!
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MAP 30.
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RANGE: Known only from a single plant found on La Gomera
by the present author, though it may be expected to occur more
frequently.

NOTES: Spores abortive. Triploid with 41 bivalents and 41 uni-
valents at meiosis. This hybrid has been investigated cytologically
and chemically by GmBBY; WimDEN & WmDEN (1978) and GmBBY
(1979).

MAP: 29.
VOUCHER SPECIMENS:
15. c¢ 1000 m, top of Mna. Quemada, pr. junction with side road to Agulo,

El Cedro, La Gomera, Cananies. C. R. Frazepdefkitkins 4211, F/March/
1974. BM! PE!

8. Dryopteris X martinsiae Fraser-Jenkins, Arquipélagoe, sér.
Ciénc. Nat., 2: 95, tab. 3 fig. 7 (1981).
(= D. aemulln X D. crasippftsiin)

TYPE (Holotype): from the Azores (Pico), in BM!

RANGE : Known from a few plants found by the present author
and also by Prof. E. SaicREN on Pico,

NOTES: Spores abortive. Cytotype unkmown though presumed
to be triploid; plants are being investigated by Dr. M. GiBBY
of the British Museum (Natural History), London.

MAP: 30.
VOUCHER SPECINENS:

€. 1100m., crater of Capitiw, W. side of the peak of Pico, Pico, Azores.
C. R. Frassedehkivkins 9663, 22/July//079. BM!

9. Dryopteris X cedroensis Gibby & Widén, Fern Gaz. 12(4):
(1982), in press.

(= D. guawthéea X D. olifigdduiits).

TYPE (Holotype): from the Canaries (La Gomera), in BM!
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MAP 34.
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RANGE: Known only from a single plant found in the Canary
Islands (La Gomera) by the present author.

NOTES: Spores abortive. Following cytological and chemical
investigations by GmBY, WiDEN & WimEN (1978), it is clear that
this plant is somewhat unusual as instead of being trijploid as
expected, it is pentaploid and appears to contain an unreduced
contribution from D. guanctidea of all four of its genomes.

MAP: 31.

VOUCHER SPECINENS:

15. 1100 m., top of Mna. Quemada, nr. junction with side road to Agulo,
El Cedro, La Gomera, Cananies. C. R. Frassedahkitkins 4212, 31/March/

1974. BM! PE!

10. Dryopteris X telesii Fraser-Jenkins, Arquipélago, sér.
Ciénc. Nat., 2: 97, tab. 4 fig. 10 (1981).

(— D. crispiffbitia X D. didiltadts).
TYPE (Holotype): from the Azores (Pico), in BM!

RANGE: Known only from a few plants found by the present
author on the North side of Pico.

NOTES: Spores abortive. Cytotype unknown, though presumed
to be tetraploid; plants are being investigated by Dr. M. GIBBY.

MAP: 32.

VOUCHER SPECIMNENS:

6. Third crater up of the Bocas de Fogwm, between Casa de Abrigo and the
television mast, N. side of the peak of Pico, S.E. of Madalena, ¢ 1000 m,
Pico, Azores. G. R. Frassedeféikins 10103, 20/Jully/i0d80D. BM!

11. Dryopteris X madalenae Fraser-Joilkins, Arquipélago, sér.
Ciéne. Nat., 2: 96, tab. 3 fig. 9 (1981).

(— D. azovitar X D. crasippfédiia)

TYPE (Holotype): from the Azores (Pico), in BM!
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MAP 34.
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MAP 34.



318 C. li.Fr&gescddnilims

RANGE: Known only from rather numerous plants found by
the present author on Pico.

NOTES: Spores abortive. Cytotype unkmowmn, though presumed
to be triploid; plants are being investigated by Dr. M. GiBBY.

MAP: 33.
VOUCHER SPECINENS:

5 Edge of the longitudinal road, ¢ 2km. W. of Casa de Abrigo, S.E. of
Madalena, ¢ 550 m., Pico, Azores. C. R. Fhasepdehkivkins 9628, 22/July/
1979. BM!

12. Dryopteris X sjoegrenii Fraser-Jemkims, Arquipélago, sér.
Ciénc. Nat., 2: 96, tab. 4 fig. 9 (1981).

(= D. azovitm X D. dililétdta)

TYPE (Holotype): from the Azores (Pico), in BMI

RANGE: Known only from several plants found by the present
author on Pico.

NOTES: Spores abortive. Cytotype unkmown, though presumed
to be triploid; plants are being investigated by Dr. M. GIBBY.

MAP: 34.

VOUCHER SPECINIENS:

6 Third crater up of the Bocas de Fogwo, between Casa de Abrige and
the television mast, N. side of the peak of Pico, Pico, Azores. C. R. Fhroaser-
Jenkkins 10108, 20/Jully/A0ED. BM!
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APPENDIX

Unlocated specimens are as follows:

1. D. oreadiss. St. Martin Lautesque [? Pyiénées Orientales].
A. Nauilin, 15/July/i885. MPU!

2. D. dilattdéa. Vallée Lagrawe, vers le col, 1800 m., Pyrénées

Orientalles, France. L. Conill, i Appiillf®x2. TL! [? nr.

Canigou].

D. dilatatéo. Babansiu. L. Marty, 14/Nov/I1908. TL!

D. expanssa. Babanslu. L. Mavthy, 14/Nowv/1908. TL!

D. afffids subsp. afffbids. Gorges de La Courbiére, 700 m.

10/ Jully/ 11905, TL!

D. filliermaes. Foret de Gabon, Lampy. Sept. TL!

D. filliermaas. Balcera [? Aude], L. Marthy, 7/Aug/131l. TL!

D. fillieraas. Roc de Marcam. 8/Aug/1di3. TL!

D. afffiwds subsp. afffimdgs. St. Leger. Géze, 15/May//8%3. TL!

D. filliemaeas. Bazillac. Géze, 20/May/i896. TL!

D. fillkeraas. Castenyadielll. Masfareer, 22/Jully/t869. BC

(72463)" [? Catalumia].
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15.

16.

17,

18.

19.
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21,

22,

23

24,
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D. fillicrags. Pyrénées Orientales, Mossetam, Cadillan,
Semem, 8/Sept/1B02. BC!

D. filliemags. Ad rivulos in silvis, pr. Thavand. Herb,
Willlkarnomiiii, Herb. Costm, 24/Jully/1580, BCI

D. fillicrmmes. La Famera, La Sellera. Quag. Codima, 1908,
BCF (27n)!

D. remaite. Ravin 'de La Vialle, Bord, de ruisseau avec
cascade. Coruill 9, 12/Nov/1976. P!

D. afffings subsp. afifinss. Benduion, Astirias, Spain. C. Mer-
tinez. MA (204)!

D. afifiiss sutbsp. affifitsis. Alito did¢l Canid, Astturass. B, Gaié-
nea 1161, 30/Jully/1962. MA (1643m4)!

D. oread@iss. Guarramillas, Sa. de Guadarrama, Spain.
F. Belttaiy, July/1911. MA (2310)!

D. afifings subsp. borventi. Pajonal, Caceres. Riass Micieos
2264, Julio. MAF (44473))!

D. filkicrmags. Gredos, Las Charresas. Riass Mateuss 2264,
19/July/11524. MAF (65%96%)!

D. afffings subsp. borventi. Toledo, Montes de Toledo, Puerto
de Los Canchales (Toledo). S. Riuass & E. F. Gidiian,
W Jdmeé 1090 SEV! MAF (606G3W)!

D. afffiigs subsp. affitwgs. Ribeiro da Queimada. Widlliemar
dos Samtss Soldadio 9. COl!

D. afiftwgs subsp. borvenii. Frambkneich, Pyr. Or., La Jasse,
330 m., Forét de Loréde. W. Zellen;, 27/May/lI957. ZT!
D. fikiermags. Viador, La Pez. J. FemahddesCteasys, 4/Aug/
1970. Herb. Fac. Cienc., Univ. Auton. Madrid!
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CONTRIBUICAO PARA O ESTUDO
DO GENERO CYSTORERRIS BERNH.
EM PORTUGAL CONTINENTAL E INSULAR

par

MARIA DA LUZ DA ROCHA AFONSO
Investigadloraausilliar do Departamento de Boténica
do Institute Superior de Agromomia, Lishoa

SUMMARY

Owing to some discrepamcies among old and new literature dealing
with Cysttpetéris in Portugal, Azores, Madeira and Canary Islands, the A.
decided to make a full revision of the matter. So, all the available specimens,
in Portuguese herbaria as well as in the British Museum (Natural History),
London, and the Royal Botamic Gardens, Kew, were carefully studied
(ineluding spore observation at the seanning mieroseope); some field research
was alse dene. As the result of all this work, the A. coneluded that the
Oyiopprris speeifiens eheeked sheuld be placed inte the thiee following
gpeeies: 1) 6. pagditis (L.) Berhh.; 2) 0. didigenma R. Sim; and O, viiitiia
(Desv.) Desv. Henee, 6. fendirns seems new festiieted te a few meuntain
places iA NE Pertugal, above 760 m altitude; 6. diddieenma, RoWw Mmentioned for
Portugal for the first time, seems ie be mere eommener in the same area,
above 608 m (rarely eoming dewn till 2066w in its mere 'westerh part of
the range, IR the Deure valley); and 6. writwlae (eemmenly referred By
Sther authers as &. diaprana) s the comMmonest speeies iR Portugah, frem
the seahevel 18 ca. 950 M, and the sele fotAd iR the Azeres and Madeira,
48 well as iB the €apary 1sianas:

FFUmOS os autores portugueses que, desde o fim do século
* passado, referem o gén. Cystapiéerss Bernh. (HENRIQUES, 1895;
Sampaio, 1909, 1913 e 1947; PmmEmA CoUuTINHO, 1913 e 1939;
MENEZES, 1914; PALHINHA, 1966; Frawco, 1971), consideram-no
representado no nosso Pais apenas pela espéeie C. fragjllds (L.)
Bernh. No entamio, PEREMRA COUTINHO (1. €.) notou a existéncia
duma variagdo nas terminagGes das nervuras das folhas, pelo gue
meneiona uma variedade que denominou diaptanda, Por Super
tiatarse da mesma entidade que 6 Polypsiinm dieptanwiim Bery.

[3s7]
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Seré contudo interessante notar que j& em 1911 LiTARDIERE &
referira para Portugal (Cintra e Serra da Guardunha), ha
categoria subespecifica (subsp. didinpaws)-.

Mais recentemente, RoTHaLer & P. SILVA (1939), tomands;
quanto a nés incorrectamente, a C. digpferne (Bory) eome siné-
nimo da C. regi (L.) Desv., negam a sua existéncia em Portugal
continentall.

J. A. CrABBE (1964: 18) nio refere para a Europa & €. dia-
phane (Bory) Blasdell e d& uma ampla descricdo de €. fragiks (L)
Bernh. de modo a incluir as espécies C. alpime (Roth) Desv. e
C. regim (L.) Desv., cujos caracteres foliares, no que respeita
ao apice dos dentes dos segmentos ¢ 3 terminmagio das nervuras,
sio semelhantes aos de C. diagifamaz. Com tao lato critério, todas
as plantas portuguesas do género cabem nesta descricio alargada
de C. fragjilis, o que terd levado autores modernos como PALHINHA
(1966) e FrraNCO (1971) a omitir qualquer referéneia a C. ddigifhena
(Bory) Bilasdell.

Uma nota de C. R. FIRASER-JENKINS sobre C. diagifamea (Bory)
Blasdell, recentemente publicada nos cadernos da OPTIMA (Wilide-
nowiiw 10: 230. Dec. 1980), afirma a ocorréncia em Portugal desta
espécie com base apenas em dols exemplates, um de Matosinhos
e outro de Monchique, mas admitindo a sua malor expanséo no Pais.

A afirmagio deste autor levou-nos a considerar opartuno
procedermos & revisdo do material portugués disponivel, tanto
continental como insular.

Por outro lado, o trabalho de jemmy & HamrEm (1971) sobre
a morfologia dos esporos no complexo «C. fragjilds» deu-nos a
ideia de realizar idéntico estudo sobre esporos do material por-
tugués, o qual néo fora abramgido por aquele tralaliho. Para 0
efeito, observamos e fotografamos no microseopio de varrimento
esporos de quase todos ©6s espécimes disponiveis. Utilizdmes 6
microsedpio da Universidade Nova de Lisboa.

O estudo dos espécimes dos Acgores e da Madeira mastrou-nos
que as respectivas folhas apresentam dentes geralmente emargi-
nados ou por vezes mais ou menos trumeados obliquarents, ter-
minando as nervuras foliares nos chanfros ou nos Apices trun-
cados dos dentes. Este caracter, proprio da seet. Emuaigieiae
(BraspeELL, 1963), levou-nos a admitir a hipotese de nido ser
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correcta a identificagio do material insular como C. fragiis (L.)
Bernh.

Quanto aos exemplares colhidos no Continente, verificAmos
a existéneia de dois grupos no que se refere a morfologia dos
dentes foliares e & termimnagio das ramificacOes das nervuras.
Num deles, as folhas sfo idénticas &s do material acima descrito
para as Ilhas Adjpewiitss, enquanto no outro grupo as ramifi-
cagles das nerviuras terminam no Apice de dentes inteiros ou
fais raramente de dentes ligeiramente emarginadios. Segundo o
eritério de BraspErL (1. 6.), gue nes parece definir uma diviséo
natural do género, este dltimo grupo perteneeria a seet. Caydop-
terifs, pele gue terfames desde ja pele menes dois tdxones distintos.

Em abono desta concluséio e no que diz respeito ao material
do Continente portuguds, verificAmos alnda haver, quanto & dis-
tribuigio geografica, tendéncias altitudinais diferentes nos exem-
plares de cada uma das secgfes mencionadas. Com efeito, enquanto
o0s da seet. Cystapierisis se distribuerm em ecotas bastante elevadas,
frequentemente aeima dos 500 m, es da seet. Emaigliaeine, mais
plésticos quanto a adaptaede a variacdo da altitude, eneonfram-se
com faior frequéneia em regiGes de Baixa ou média altitude,
podendo, no entamntd, apareeer em regides mentanhesas elevadas.

Admitida a existéncia em Portugal das sect. Cysthptéeisis e
Emarpiinteiye, procedemos & observagiio, no microseopio de varri-
mento, de esporos de gramnde niimero de exemplares, quer de her-
bério, quer eolhidos para o efeite nes sitios que nes pareceram
fais representativos.

Desde logo se notou haver dois tipos diferentes de esporos
no que se refere 4 ornamentagiio da sua superficie: esporos muiri-
cados e esporos com a parede apenas gramulosa. Os exemplares
com a parede espinhosa variam quanto & densidade e dimensdes
dos espinhos, verificando-se, ne entantd, ainda dois grupoes relati-
vamente distintos: espéeimes e6om esporos em gue os espinhes sde
densos, parecendo muitas vezes coaleseefites, e espéeimes em gue
os espinhos, menos denses, apaiecer relativament iselades, pedende
faeilmente observai-se, entre eles, a parede sublisa de 6spers.

Na grande maioria, os esporos de parede gramuwlosa apresen-
tai-$e enfugadios, mais ou menos ruminades. Observatamrse, no
entanto, dois exemplares da zona elevada da Serra da Estrela
(Lagoa Comprida e Penhas Douradas) em gue 6s esporos, embora
de parede gramulosa, ndo mmostravam gualquer rugesidade. Alids,
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segundo JEemy & Hamrer (1971), a rugosidade deste tipo de
esporos néo é mais do que um artefacto da secagem, embora
posivelmente relacionada com a estrutura da intina ou da exina.

Os esporos densamente muricados foram observados em
exemplares cujas folhas apresentam segmentos com os dentes
geralmente emarginadios, terminando as ramificacfes das mervuras
nos respectivos chanfros. Por outro lado, os espécimes, cujas folhas
tém as nervuras de ultima ordem terminadas no &pice dos dentes,
compreendem dois subgrupos quanto aA0s esporos: num 0s esporos
sfo frouxamente muricados, enguanto no outro se apresemtam
gramulosos,

Em resultado destas observagbes, concluimos estar agora em
presenca de trés entidades taxondémicas diferentes. Pareceu-nos,
por isso, convenlente rever tode 6 material estudado a fim de
procurar outros caracteres distintives que pudessem estar corre-
laclonados com 6s até agera encomtrades.

VerificAmos que a forma geral do limbo varia de oblonga a
largamente lanceolada e, embora néo seja constante em gualquer
dos trés grupos encontradios, notdmos um predominio das formas
mais estreitas nos exemplares da sect. Cysitpieeisis e das formas
mais largas nos da sect. Emasgiidiae.

Mais significativas nos pareceram as diferencas ohservadas
no reticulado das escamas do rizoma. Embora sempre transltcidas
e papiraceas, mostram contudo diferengas no reticulado celhulkar.
Assim, nos espécimes pertencentes a4 sect. Emargiiaiue ha muito
frequentemente escamas com o reticulado bem evidente, eastanho
e escuro, enquanto na sect. Cyswmpierisis este retieulade & geral-
mente ténue e de cor amaielada, conferinde um tem estraminee
As respectivas escamas.

Também a duragiio das folhas constitue um cardeter a tomar
em consideragBio. Com efeito, as folhas sée persistentes na seet.
Emarpiriaine e caducas na 8eet. CHSESRRLans,

Finalmente, nos exemplares que consideramos da sect. Cys-
toptbriss, os indasios séo ovado-lanceolados, mais ou menes len-
gamente acuminadios, tormandio-se ha faturagde frequentemente
lacerados no épice, a0 passo que nes da seet. EMAIBHIAINe 6§

indusios séio geralmente ovados 6u raraimente ovade-oblonges, 66M
apice obtuso ou arredondado.
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Portant®, podemos afirmar em conclusdo que existem em
Portugal trés téxones distintos®, caracterizados da seguinte
maneira:

a) Esporos densamente muricadios, com espinhos de dimen-
sbes e forma variadas, os maiores de base larga, fre-
quentemente coalescentes e formando pequenas ecristas,
0s mais pequenos muitas vezes com aspecto rudimemttr;
segmentos das folhas com as ramificagbes das mervaras
terminando nas reentrimcias dos dentes emarginados ou
a meio do apice mais ou menos obliquamente truncado;
escamas do rizoma geralmente com as membranas celu-
lares castanhas, espessas e bem evidentes; indisio ovado-
-obtuso.

b) Esporos frouxamente muricados, com espinhos pouco
desiguais, mais ou menos isolados, deixando ver distin-
tamente a parede sublisa do esporo; segmentos das folhas
com as ramificagbes das nervuras terminamdo no Aapice
mais ou menos agudo dos dentes; escamas do rizoma com
as membranas celulares pélido-amareladas, finas e pouco
evidentes; indisio ovado-lanceolado, acuminado-esfacelado.

¢) Esporos gramullosos, frequentemente ruminados; segmentos
das folhas com as ramificagfes das nervuras terminando
no Apice dos dentes, mais ou menos obtusp, por vezes
levemente emarginado; escamas do rizoma e indfsio
como em b).

Comparando exemplares representativos destes grupos com
os espécimes arquivados, quer na Sec¢lo de Criptogamia do Depar-
tamento de Bot@inica do Museum of Natural History, Londres,
quer no herbario dos Royal Botanic Gardens, Kew, pertencentes

1 Num exemplar herborizado na gargants sul do Cantare Magro acitia
de 1500 m, em solo gramitico (LISU P-2138), es esporos sdo frouxamente
muticados e idénticos aos de O. faggliis, mas 6s dentes das folhas apre-
sentam-se com frequéneia emaigimadies, terminando as nervuras nas res-
peetivas reentidmeias. O fmesfo acontece 6o ufm espéeime espanhol eclhido
a 1950 m nos Montes de Leon, em seole xistese (LISE 58776), 6 gue nes
leva a admitir a hipétese da existéneia, no NW da Penfnsula tbérica, uma
vieariante de altitude das plantas alpinas de génei®, hipétese gue fentaremes
esclareeer opertunamente 6o observagdo de mais material.
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ao complexo «Cystopéeisis fraygitisy, e estudande as deserig6es
feitas por varios autores que se debrucaram sobre o assunte,
parece-nos poder concluir que apenas o material portugués do
grupo b) pode ser identificado como a tipica C. fragjiiss (L.) Bernh.
Quanto ao grupo c), os respectivos espécimes mostram que se
trata da espéeie C. dickitemac R. Sim, que ndo tinha ainda sido
referida para Portugall, embora se conhecesse j& a sua existéncia
na eordilheira eentral espanhola, segundo nos foi verbalmente
66Municado por FRASER-JENKINNS. Finalment®, no que se refere
46 giupe a), gue inelui fmaterial de Portugal continentall, dos
Ageres e da Madeira, nde ha diivida gque existe perfeita identidade
deste material eem os exemplares gue estudamos colhides em
varias ilhas de Arquipélage das Candvias, gue eorresponderh ae
Asislivmn  vingdnomy Desv., pesteriormente tramsferide para o
génere OysiapieEisis Berah. pele préprie auter [O. winidaa (Desv.)
Besv.], de eje tipe, preservade na Seegde de Criptegamia de
Muséum d'Histoire Nawwnelie de Paris, vimes fetegratias mes-
trande, além da plania E&ﬁlﬁlé’é%;,, alguns permeneres da felha e
g3 83pere. A ideniidade desta é%%%%i% €8l F W_dmm
Bory propasta por BeABERr (1863) & aceile Por VAries Aiteres
HB4ernes levanta-nes algumas davidas, gHer per razees dg BFQEH]
Fitegeagratica (8 tipe de B. diaphnni, provem da ilha Ha_ R&HAig8,
18 _@E&Q%_fﬂﬁi@:& ¢om flera BS[B distinta da fﬂ%aﬁ%ﬂ%éiﬁﬁ)’, qHér
devide a Aifereneas que SRCORIFAMOS A3 BrRAMERIATA A3 parede
465 GSPOrGS 40 COMPAFAIMOs 83 Hpos A8 aMmBas a3 &Species:

De qualquer modo s6 um estudo mais desenvolvido, abrangendo
designadamente a colecgéo de exemplares colhidos por Mr. F. BADRE
na ilha da Reunifo e que, segundo informagéo de FRASER-JENKINS,
existe no acima referido museu de Pariis, poderd eselarecer o pro-
blema ja com alguma seguranga. Propomo-nos fazer este estude
a mais longo prazo, pelo que, por era, preferimes eonservar 6
epiteto wimiiililde para a espéeie das Ilhas Canarias,

Apresentamos seguidamente umas chaves simplificadas para
identificagdo das trés espécies estudadas e a relaghdo dos exem-
plares observados.

1 Segmentos das follias com as ramificacdes das nervuras terminando gerai-
mente nas reentrémcias dos dentes ematgimadios; esporos demsamerte
murieados . . . . . . . . . . . . . . . . . .. 8. viridula
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1 Segmentos das follnat com as ramificagbes @as nervuras geralmente temmi-
nandio no apice dos dentes inteiros; esporos frouxamente muricades ou
ruminadoe-granyuiosos

2 Esporos frouxamente muricados; folhas eom dentes mails eu menes

agudos . . .« 1. fragilis
2 Esporos rummamﬂ@ gmml@m folhas com d@nt@§ geralm@nt@ obtuses, per

vezes levemente emargihades . . - o 2 diddkieana

1. C. fragilis (L.) Bernh. in Schrader, Neuess Jowr. Bot. 1(2): 27
(1805); Samp. Mam. FI. Portt. 7 (1909) & ed. 2: 12 (A%,
P. Cout., FI Port. 40 (1913) & ed. 2: 43 (193%); Crabbe in
Tutin & al., FI. Bar. 1: 18 (1964); Framco, Novar FI. Port. 1:
27 (1971).

C. fillictfagigidis Borbas, Balatton Tao. Partt. 2: 314 (1900),
noor.. illeg.;; Rothm. & P. Silva, Agmoww. Lestif. 1(2): 237
(1939).

Polypmatiionm fragitée L., Sp. Pl. 2: 1031 (1753); Brot., Fl. Luswsit.
2: 397 (1804), p. p.

TRAS-OS-MONTES

Bragamga, Vila Nova (Assureira), 800 m, xisto, 20-6-1968,
P. Sikirx & A. N. Teles (LISE 67011) + [Macedo de Cavaleiros)
Bornes, na estrada Macedo-Moncorvo, ¢. 750 m, xisto, 26-6-1955,
A. Femanddss, J. Matoss & A. Matoss 561/.(¢onj BRI+ [ Yidgaddarsd]
estrada entre a Barragem da Bemposta e a estrada prineipal,
c. 700 m, xisto, 7-4-1963, A. Reomiizq, K. Koegp & M. Adwmijo
(PO T141).

BEIRA ALTA

A 11km a sul de Lamego [Bigorne, Chéo da Cruz], c. 900 m,
gr., 11-6-1958, A. & R. Femanddss & J. Mates 6235 (coi).

BEIRA TRANSMONTANA

Guarda: Torrifio, ¢. 1120 m, gr., 2-7-1951, A. FEenoanlss,
F. Soussy & J. Matass 3722 (coi) + [Almeida] Mido, ¢. 720 m, gr.,
Jul. 1884, A. R. da Cunita (co0i).
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2, C. dickieana R. Sim, Gard. Famm. Jowr. 2(20): 308 (1313);
Crabbe in Tutin & al.,, FI. Eawr. 1: 18 (1964).

C. fragyilss auct. lusit., p. p., non (L.) Bernh. (1805).
TRAS-OS-MONTES

Bragamga, pr. Castrelos, marg. esq. do rio Baceiro, 600 m,
rochas ultrabdsicas, 12-7-1969, A. N. Teles & J. Martiins (LISE
68458); monte de S. Bartolomew, c. 800 m, 21-4-1943, Romitea &
J. Castneo (PO 107) + Vimioso: S. Martinho d’Angueira, 700-760 m,
[sobre enormes penedos], Jum. 1888, J. de Mariz (c0i); Santo
Adri3o, Ag. 1917, J. A. Henntégres (0oi) + Miranda do Douro, mar-
gens do Douro, €. 500 m, gr., Jun. 1915, R. Pallibbba & F. Miendes
(Lisu p-2135) + Mogadouro, a segulr & ponte sobre o ribeiro do
Pontdo, 650 m, guartzitos, 18-5-1944, G. Buitlsea & F. Gavcin 6702
(Lisi) + Meneervo, Roboredo, 800 m, guartzitos, Jun. 1915, R. Pa-
Initta & F. Merdbss (Lisu P-2134) & 26-5-1925, J. R. dos Senitss J.5
(po 8476) + Carrazeda d'Ansides, berma da estrada, 620-640 m, gr.,
21-5-1970, A. Rewpitia, D. Bareido, G. Oosiy & A. Seian (B0 27056);
Athede, €. 850 m, 10-6-1942, Romiipa & J. Oastro (PO 108) & 24-5-
-1870, A. Rewdtra, D. Bwiedto, G. Oosty & A. Sewan (BO 2T0FTD);
Vilarinhe da Gastanmeira, 750-800 m, gr., 26-5:1825, J. R. 498
Sanigss J.o- (B9 3464).

ALTO DOURO

[Peso da Régua] Vilarinho de Freires, 255 m, xisto, exp. N,
24-4-1946, F. Mendlonea & J. de Vasmowellss 8329 (Lisi) + [La-
mego] Parada do Bispo, a jusante da Quinta de Martocos, 200 m,
xisto, exp. N, G. Batlssq, F. Garcin & J. de Vassowedlles 7830
(Lis1) + [Tabuago] Adorigo, 400-500 m, xisto, exp. N, rariss.,
Mai. 1880, E. Scmiizz, FI. Luss. n® }9 (ooi); Valenga de Deute,
300-350 m, xisto, exp. NW, 8-4-1841, G. Pediv W7 (LisK).

BEIRA TRANSMONTANA

Tramcoso, azenhas da ribeira do Alcaide, 660 m, gr., exp. E,
19-6-1944, G. Bartiwssa & F. Garciir 7133 (List) + [Almeida] Junea,
700-750 m, gr., Jun. 1890, M. Femsdiea (0o0i) + Guarda, Jul. 1885,
M. Femsiiaa (00i); [Faia] Souto do Bispo, . 750 m, gr., exp. NW,
17-6-1959, A. Femnonddes, J. Matkiss & A. Saimeeigo 6699 (eoi) +
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Manteigas, S. Pedro, a 100 m a E da Fonte de Paulo Lufis Martins,
c. 1300 m, gr., exp. N, 22-6-1982, M. L. Raocilen Affweso (LISI);
Fonte de Pawlo Marting, 1300 m, gr., exp. N, 22-6-1956, A. Fer-
nendbss, J. Matass & A. Semtbss 6063 (coi); a 1,5 km a NE da Fonte
de Pawllo Lufs Martins, ¢. 1200 m, gr., exp. NW, 22-6-1982, M. L.
Rocliar Affowso (LiSI) ; Penhas Douradas, 1450 m, gr., 19-6-1953,
A. & R. Femnanddss & F. Soussy JBAJf (00i); pr. Manteigas, na
estrada para o Covio da Ametade, 800-1000 m, gr., 28-6-1966,
J. Matess & A. Dimits 9588 (00i).

BEIRA ALTA

[Seia], below Lagoa Comprida, 1550 m, gr., 7-6-1976, C. R.
Fraserrddekibies JR1Jf (BM; Lisn).

BEIRA BAIXA

Covilha: no desvio sob o ramal para Sete Fontes, souto bravo,
850 m, gr., exp. E, 22-6-1982, M. L. Rodima Affowsso (LiSl); rio
Zézere, gr., Jul. 1881, A. R. da Cumitax (Lisu p-2137); prox. da
estagdo de c. f., 530 m, gr., 25-6-1946, B. Raiitvea (LISE 22820).

3. C. viridula (Desv.) Desv., Mém. Soe. Linn. Pavits 6: 264 (1827),

Asppitidnm viniibbiom Desv., Ges. Nattuff. Freuxide Benllin Mag.
5: 321 (1811).

Polypmiilinm  fragjide sensu Brot., FL. Fustiz. 2: 397 (1804),
p. maw. p.; non L. (1753).

C. azonitzr Fée, Gen. Fil. 300 (1850/52), nom. mwd.

C. fragjilds auet., non (L.) Bernh. (1805); Samp., Mam. FI.
Portt. 7 (1909) p. p. & ed. 2: 12 (1947) p. p.; Menezes,
Fi. Ancth. Madeiben 203 (1914); Palhinha, Cat. Pl. Wase.
Agaress: 11 n° 42 (1966).

C. fiagjliis subsp. diegitena (Boty) Litaid., Belll. Géogr. Bof
(- Mans)) 21: 20 (1911), quoad syn. & speeim.; exelud.
basion.

C. fragjilés (L.) Bernh. var. diagitanea sensu P. Cout., Fi. Mot

40 (1913) & ed. 2: 43 (1939), non Polypasilinm dilipiwenum
Bory (1804).
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C. diagiiamma auct., non (Bory) Blasdell (1963); Vida, Awta
Botf. Acadl. Sei. Hongy. 20(1/2): 181 (1974); Fraser-
-Jenkins, Wildknewizic 10: 230 (19%0); Greuter, Burdet
& Long, Med-Clieokkibtst I. Ptemid. 052-90-380-28 (1931).

MINHO

Melgago, nas muralhas, 165m, gr., Jun. 1885, A. R. da @uwha
(USE 10008) & 28-4-1971, D. Bammetdp, G. Costm & A. Sorra
(po 27102) + [Meoncdo] Ponte do Mouro, Azenha do Campo, 20 m,
gr., Jun. 1885, A. R. da Cumitar (coi; Lisu p-2142) + Viana do
Castelo: Areosa, nos muros, gr., quase ao nivel do mar, Jun. 1886,
A. R. da Cumitex (LISU P-2144; LISE 10007); pinhal de Santa Luzia,
150 m, gr., Jun. 1886, A. R. da Cumim (LISU P-2143); Darque,
margem do Lima, na fonte, 5m, gr., Jun. 1886, A. R. da (Guvha
(LISU P-2145; LisE 10009); Anha, lugar de Valada, c. 35 m, gr,,
12-12-1967, A. A. Memdbss (L1SI) + [Terras de Bouro] Serra do
Gerés, gr., Jun. 1885, B. de Mello (ooi) & 15-5-1944, J. G. @urcia
& F. Murttn, (oov); Caldas do Gerés, c. 350 m, gr., 9-7-1948, R. Fer-
nendbss & F. Sowssa 2677 (o0oi) + Braga: Monte do Crasto, gr.,
Ag. 1883, A. Sequetiaa (coi); Real, 80 m, gr., s/ data, Jdeomymo
(6ai) + Pévoa de Lamhoso, 200 m, gr., Fev. 1882, B. F. de Mello
(ooi); Frades, 320 m, gr., Set. 1907, G. Samgaido (PO G. S. 109/10).

TRAS-OS-MONTES

Chaves, Samaiides, Quinta do Nébrega, c. 500 m, xisto, 21-9-
-1966, J. de Vaswancetios (L1S1) + Boticas, Covas de Barroso, 610 m,
gr., 1.9-1968, J. de Vasemwellips (LISI) + [Vila Pouca d"Aguisr]
Bornes, 620 m, gr., Set. 1886, D. Sepifién R. da Sillkay (0QM) + [Muurea]
entre Pépulo e Vila Ché, aos Combros, 700 m, gf., G. Banthssa &
F. Gardim 7343, 11-10-1944 (LiSi) + Vila Real, rio Sordo, 440 m,
gr., 12-6-1958, A. & R. Femenddes & J. Matss 6256 (00i) + Torre
de Moncorvo, Cardenha, Quinta do Capitdo, 200 m, gr., 18-6-1941
G. Pedho 1660 (LIsI); Felgar, 550-600 m, Mai. 1887, J. de Mitariz
(6m)); Souto da Velha, 550-600 m, Mai. 1887, J. de Mawiz (00i;
Lisu p-2122) + Vimioso, S.! Adriéio, Ag. 1917, J. Hennidgaes (coi).

DOURO LITORAL

Fafe, Armil, 240 m, gr., 12-7-1942, A. de B. Camgiico 208 (COL;
PO 3761/2) -{-Matosinhos: Guifées, Regedoura, ¢. 50 m, gr., 17-6-
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-1955, J. Castrwo & G. Costa (PO 7008); Guiffes, 70 m, gr., 12-5-
-1961, G. Costa & M. Arvagjgo (PO 27012); lanes S. Gens, near Leca
road, 100 m, gr., E. Johuston (po 2845); margens do Lega, 5 m,
gr., 1-2-1950, J. Castiro (PO 5135); Moalde, c. 100 m, gr., 8-4-1972,
A. Semen & J. Aratgjgo (PO 27102) + Marco de Canavezes, Vila Boa
de Quires, Lage, 250 m, gr., 11-10-1970, G. Cost® (PO 27101) +
+ Amarante, 100 m, gr., .Ag. 1902, G. Samgaiéo (PO G. S, 108) +
+ Environs de Porto, c. 100 m, gr., s/data, Schniizz, Hertd® Dr. A. de
Carwailioo 2087 (coi); arr. Porto, 100 m, 18-8-1889, E. Jdbmsion
(po 2844) + [Gondomar] Famzeres, c. 100 m, gr., s/ data, A. uzo
48 (coi) + Vila Nova de Gaia: pr. ao Areinho, 10 m, gr., 17-6-1963,
G. Costm (PO 7142); S&, 20 m, gr., 30-7-1965, G. Coste (PO TILI);
Oliveira do Douro, 60 m, gr., s/ data n/ col. (PO 27Q1LL).

BEIRA LITORAL

Ovar, Madria, 15 m, 28-9-1958, Martiiss d’Mide & G. @wta
(PO 7142) + Vale de Cambra: Barragem Eng® Duarte Pacheco,
350 m, gr., 22-11-1978, A. Mavagpess (AVEIRO 1047; Lisi); descida
da Serra da Freita para norte, ¢. 300 m, gr., 18-4-1979, A. Miagues
(avErmRo 1129; Lisi) + Sever do Vouga, Rocas do Vouga, arr.
Nespereira, subida da Serra do Arestal, c. 500 m, gr., 10-3-1980,
A. Meargpess (AVERO 1638; Lisi) + [Mealhada] Bucgaco, 350-450 m,
quartzitos: Jul. 1850, Wellwidsker (Lisu P-2125); s/ data, J. Fer-
nandbss (coi) & 23-5-1967, J. Mathss & M. C. Aliwss s/ n.° (coi) +
+ Coimbra: Lordemfo, 130m, arenitos, Mar. 1878, M. Feerasira
(coi) & Mai. 1888, A. MoWer (coi; Lisu p-1695); Dianteiro
(Valbom), c. 300 m, xisto, 20-7-1948, M. Silkay (LISE 24662); Pinhal
de Valle de Cannas, 200 m, Mar. 1879, A. Mollerr (coi) + Lousa,
Senhora da Piedade, 300 m, quartzitos, 8-3-1966, A. Reits Mioweira
3%2 (coi).

BEIRA ALTA

Castro Daire: a 6 km de Castro Daire para Pepim, 600 m,
gr., 22-6-1955, A. Femanddss, J. Mattiss & A. Maiwss 5347 (coi) +
+ Viseu, ribeiro de Santiago, gr., 3-8-1934, J. Casthw (PO 403D);
prox. Torredeita, ¢. 435 m, gr., 29-7-1961, B. Raiilaa (LISE 65757) +
+ Caramullo, 1-8-1944, J. Castnwo (PO 4283) + Santa Comba Dao,
Tapada, 200-250 m, gi., 14-6-1954, J. Mattiss, A. Mattiss & A. Mear-
ques 4938 (CON) + Fornos d’Algodres, Villa Ch&, 550 m, gr., exp.
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SSW, Ag. 1892, M. Femeiiza (00i) + Gouveia: Nespereira, 500 m,
gr., 28-6-1955, A. Femarides, J. Matwss & A. Maitss 5700 (coi; BN);
Pagos da Serra, 530 m, gr., 1-4-1980, A. Marguess (AVEIRO 1733;
LIsI) + Seia: prox. do Hospital, Fonte do Marrio, ¢. 520 m, gr.,
8-5-1961, J. Matws, F. Cardosw «X A. Matws 7869 (coi); estrada
Seia-Pagos da Serra, Santa Marinha, 510 m, gr., 23-5-1979, A. Miar-
quess (AVEIRO 1239; L1s1); S. Romiao, Ponte de Jugaes, 550 m, gr.,
Jul. 1894, M. Femmatina (col); Central Hidroeléctrica de N.2 S.® do
Desterro, 815 m, gr., 29-3-1970, M. L. Caiditbbes (LISI); a 10 km de
S. Romdo para Loriga, junto a uma cascata [Sazes da Beira,
Quinta], c. 700 m, gr., exp. WSW, 18-11-1975, M. F. Correitu<&
J. Cardmsto (00i; LISU P-69439) + Loriga, a ribeira, 700m, gr.:
28-12-1987, A. Reossiing, G. Costw & J. Amadijgo (PO 27013) & 18-7-
-1979, A. Marquess (AVEIRO 1239; Lisi) + Oliveira do Hespital,
Travanca de Lagos, c¢. 380 m, gr., 20-8-1958, M. M. da Heorseca
(LIST).

BEIRA TRANSMONTANA

[Figueira de Castelo Rodrigo] Mata de Lobos, ribeira da
Navarra, 420 m, gr., exp. NE, 13-4-1944, F. Garcia & J. Feedidgdo
6320 (Lisi) + Arr. Castelo Bom, 650 m, gr., Jul. 1884, A. R. da
Cuntar (Lisu P-2132) + Guarda, Ag. 1881, J. Daveawu (coi; Lisy
P-2117) ; Torredo, gr., 25-7-1950, A. Femanddes £&.IMMokws353515
(coi); Pero Soares, 600 m, gr., Jul. 1885, M. Feiedira (€01); pf.
Videmente, 6. 950, gr., 18:9-1954, A. Femadges, J. Marss &
A. Manss 5169 (ool); Pertelas, pr. Seixe Amaieho, 850-1000 m,
ge., 17-6-1053, A. & R. Femadass & F. Soussu YR (eet) + Man-
teigas: abas da Serfa da Estieda, 6. 760 m, Jul. 1881, A R. 4a
Ounttn (bisv B-2120) & Ag. 1881, J. DaRak (kisy P-2iiQ).

BEIRA BAIXA

[Fundéo] arr. Alcongosta, ¢. 630 m, gr., 21-8-1953, A. £&RR.
Femerndes & F. Soussa 4585 (0o0i); Alpedrinha, Puearinha, 580 m,
Jun. 1882, A. R. da Cumiar (Li1SU P-2139) + Serra da Pampilhosa,
xisto, Set. 1887, J. Hemmtignes (ooi); ca. 14,5km do ramal para
Alvaro, 730 m, xisto, 8-6-1962, A. & R. Fetnanddes & J. Maitiss £531
(ooi) + Idanha-a-Nova: Monsanto, ¢. 650 m, gr., 18-8-1948, B. Rai-
pha (LISE 24547); Idanha-a-Nowva, rio Ponsul, ¢. 200 m, gr., Jul.
1883, A. R. da Cumiar (LISU P-2131) + [Sertf] Ponte da Bairrada,
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margem esq.? do rio Zézere, 130-150 m, gr., 21-68-1947, F. Heourles
& B. Raitfae. (LISE Z35%0).

RIBATEJO

[Alcanena] Serra d'Aire acima de Minde, 350-400 m, 25-4-
-1939, P. Sileax (LISE 3&47)).

ESTREMADURA

Mafra, 228 m, rariss., s/ data, E. da Vegm (coi); pateo do
Convento, Set. 1885, J. M. Z. d'Oliite Simidss, Sow. Brait. 6° @mno
n® 74D (BB ;000 ; LISS) ; LISTUPR2211188pR22 333; ool 00705 S5)) + SHitrtaa:
gr., Mar.-Maij., Wellwitssleh (LiSU p-2124 p. p.), 1880, H. de Mndia
(ooi), estio de 1880, P. Coutifthbo 35 (Lisu P-2110), Mai. 1881,
J. Baitdiha Reits (LiSt) ; Paigue da Pena, Lago dos Peixes, 440 m,
gr., 8-T-1982, M. L. Rowrn Afepsec (List) ; Quinta da Regaleira,
6. 230 m, gr., exp. N, 22-11-1839, Valwaddo (O6H) & Mar. 1847,
Welnstiser (Lisy B-2127 p. p. & P-2128 p. p.); Quinta de Pembal,
160-180 m, gr., 27-5-1049, B. ReiiBa (ciSE 38305); prex. Men:
serrate, 150-170 m, @i, Mar, Welwitekn (List P-2124 p. p.);
Quinta de Menserrate, 156-170 M, gk, 8-1-1845, B. RRiB. (LISE
8855); [Celaresl Quinta da Gruz, 250 m, Mar 1847, wWalwitseh
(et8y B:2187 p. p. & p-2128 p. F) BE. das @aa%ﬁ% %9 2-1-
-1845, B. ReilRa (kiSE 8849); Almegageme, Quinta d8 Alte, 8-1-
1845, B. Reia (LiSE 8847).

ALTO ALENTEJO

Arr. Castelo de Vide, 500-600 m, gr., Juh. 1914, M. Feongira
(ooi); caminho do Regai, 9-8-1970, A. Rerading, G. Oosien ¥4 SSFFER
(B0 27101) + Marvéo, Quinta Neva, 670:680 m, g¢, Jwn. 1882,
A. R. da Cunin (LiSu P-2128) + F@Hﬂl@:@&% Tﬁﬁﬁﬁé de Carteirs

[= Carteteire], 350-400 @, gr., Jun. 1883, 4. R. 04 Wb (LisH
F-2156).

ALGARVE

Monchique, 450 m, sienitos nefel., Jun. 1887, A. Moller (©oi),
Picota, c. 700 m, sienitos nefel., Jumn. 1887, J. d’iksengddo Gui-
mandkss (LISU P-498).
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ACORES

Azores, 1842, H. C. Wattson (K); s/ data, Th. C. Haunt (K):

FLORES: Boca da Baleia, 350 m, 21-5-1985, Botithbo Gomggdnes
1988 (Lasm).

FAIAL: Cedros, no baldio, 700 m, 20-8-1864, Bobibho Geon-
galeess 18w} (Lis1) ; Fundo da Caldeira, 500 m: 1842, H. C. Wwdsen
3212 (x); 10-6-1964, Botbbo Gomgaliwss 1539 (LisT) & Ag. 1970,
H. Paggiin (LISU P-G3086).

s. JoreE: Grota do Pico da Esperamga, 21-8-1938, Googedhes
da Cunitex & Soidnimbo (LISU F-43638/9); Velas, estrada da Faji
do Ouvidor, 250 m, 6-9-1971, Boitthbo Gongalless 3670 (LIST).

pIcO: Pico, Jun. 1842, H. C. Waitean 321.7 (K); s/ data, H. C.
Watssor (K); Madalena, Furma, 1200 m, 7-5-19665, Bottthbho Gon-
caluess 1873 (Lisi).

TERCEIRA : Angra do Heroismo, Pico da Bagacina, 530 m, 18-9-
-1973, Boidlo Gongafless 5398 (aLusy)).

S. MIGUEL: St Michael, 1885, F. D. Godmariz (K) ; Lagoa, B. T.
Carveiioo (c0i) ; Furmas, 15-9-1338, Gongaliess da Cunitar & Sodiniimho
(LIsU F—43%40/1).

MADEIRA

Madeira: s/ data n/ coll. (kK; LisU P-41087) ; s/ data, Dr Lin-
dley (K) ; s/ data, Dr Wellwitscleh (Lisu P-41093) ; s/ data, C. Roma
Mactiatito (Lisu B-41091) ; Jul. 1852: Rocks, J. Mac Gillioreyy 117
& wet rocks, J. Mac Gillivayy 118 (K) + lugares hamidos no
Monte, s/ data n/ coll. (Lisu P-41089/90) + prox. Ribeiro Frio,
s/ data, B. de Cas®ilio de Paitn (LiSu P-41092) & Nov. 1941, J. M.
Carailio (LISE) + Ribeiro d’...ta, at the bottom of the terrent,
8-11-1827, R. T. Lowe () + abeut the Valle, 26-1-1832, R. T. Loie
(K) + Damp plaees, sides of streams and everywhere very eommen
nearly always, 25-5-1922, Miss A. M. Pak () + S. Vieente, jua.
1850, R. T. Lowmse (k) + Pieco el Alte, 30-12-1859,R. T. bowse (k) +
Faiall, Abr. 1868, J. M. Moz (Lis) + Caldeirde Verde, Santana,
Nev. 1841, J. M. Oarifro (LiSt); Levada de Caldeirée Velhe,
900 f, 8:5:1049, 0. Romadic 63YARe (nisy B-41084) + Rapacal,
800 m, 80-4-1948, 0. Romis. 6231 (eiSv B-41088) + Ribeira de
Santa Luzia passada 3 Pente Funda, 19-5-1951: 300 W, 6. RBMAN,
T05/10088 (risy p-41083) & 350 M, 6. RUAAH. 70910087 (Lisy
p:41086 & P-64735) *+ Levada do Bom Suessso, 280 M, 23-5:1851,
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[C. Romarizk] 709/1014 (LISU p-41085) + Machico, Porto da Crug,
Abr. 1968, J. Meamiéer Lagussétifle 3, 8 & 15 (LIR).

CANARIAS

palaa: in humidis umbrosis, s/ data, B. de Castlio de Ruing
(LISw) .

GOMERA: La cumbrecita, on the northern slope in a humid
forest, 860 m, 22-9-1924 H. Czeczdit{ (XK).

TENERIFE: ad muros inter Mataura et Laguna, B. do (ox<dello
de Paivar (LISU) ; Barrameo de Montijo, 1861, G. Mamm (X) + Bar-
ramco de Castro, 1884, Christt (K) + in umbrosis udis, 1845, E. Bour-
geas, Pl. camair. n° 226 (K) + Bartameo Rio, 1300-2000’, Jun. 1903,
Th. J. Dimn 250 (K) + Agua Manza, 20-1-1921, Dy F. Bgooigsen
(k) + Agua Garela, in wood at bottom of ravine, 8/ data, T. A
Spriagyre & J. Huithiiisnon 86 (K).

GRAN CANARIA: In umbrosis in I. Grd Canaria, s/ data, B. do
Castillto de Pailiar (LISW).

Antes de terminar, ndo queremos deixar de agradecer as
sugestdes e esclarecimentos que amavelmente nos foram dados,
quer pelo Prof. Doutor J. DO AMARAL FrRANCO, do Institute Superior
de Agronornia, quer pelos botadmicos do British Museum (Natural
History), Londres, A. C. JeRMY & C. R. FRASER-JENiKINS. Igual-
mente agradiecemos ao Prol. Douter M. TELLES ANTUNES tef-Hes
facultado o aecesse a6 microsedopio de varrimentd da Universidade
Nova de Lisboa, e a6 Deliter JoA0 CARDOSO PAIS teda 3 Bea veh:
tade com gue sempre se prestow a eelaberar na utilizagde deste
ieroseopio.

Seguem-se, em paginas proprias, fotegrafias de alguns des
esporos por nés observados e eseolhidas de mode a darem uMa
representagio geografiea das dreas das espéeies estudadas.
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TAB. I

Fig. 1. — Cystbpteesis fragjlilis: esporo (X 1950). Braganga,
Vila Nova (Assureira), LISE 67011.

Fig. 2. — C. fragsliis: esporo (X 2050). Bornes, na estrada
Magcedo-Moncorwe, COI 5614.



ro

TAB. CCCLXXVI

Fig. 1. — Oystoptarisis fragliis: esporo (X 1400). A ilkem a sul de Lamego
CO1 6235.

PFig. 2, — C. fragliiz. esporo (X 1150). [Almeida] Mide, COL.

Fig. 3. — C. fragjlilis: esporo (X 1500). Guarda, Torkide, COI 8722.




TaB. III

Fig. 1. — Cystopiadsis dickéenan: esporo (X 1800).
Bragamga, pr. Castredless, LISE 68458.

Fig. 2. — O. did#icenna: esporo (X 1750). Vimioso,
8. Martinho de Angueira, COL.



TaB. IV

2 3

Pig. 1. — Cyslopidesis didficenan: esporo (X 1800). Miranda do Douro,
margens do Douro, LISU P-2135.

Rig. 2. — C. dichi¢enan: esporo (X 1100). Moncorve, Roboredo, LISU
P-2134.

Pig. 3. — C. didiitenan: esporo (X 1050). Valenga do Douro, LISI 1407,




Tas. V

2

Fig. 1. — Cysitppdeisis diciéeaan: esporo (X 1400). Trancoso,
azenhas da ribeira do Alcaide, LISI 7133.

Fig. 2.— C. didfitenan: esporo (X 1450). Guarda, Souto do
Bispo, CO1 6699.



TaB., VI

2
Fig. 1. — Cystbpwdezis diclkéeann: esporo (X 1400). Manteigas,
a 15km a NE da Fonte de Paulo Luis Martins,
LISL
Fig. 2. — C. dicliteman: esporo (X 1300). Covilh&, pr. da
estacdo de c. f.,, LISE 22820.



Tas. Vil

2

Fig. 1. — Cysitppadsis dicktenan: esporo (X 1100). [Seia], below
Lagoa Comprida, LISL

Fig. 2.— C. dicfitenan: esporo (X 1100). Penhas Douradas, COI
4514. .



TAB. VIII

Fig. 1. — Cystoppeidsis winitidde: esporo (X 1200). Caldas do
Gerés, COI 2677.

Fig. 2. — C. vinitlddo: esporo (XHO®). Boticas, Covas do
Barmeso, LISI.

Fig. 3. — C. vinitiiddn: esporo (X 1700). Vila Real, rio Sordo,
CO1 6256.



aBB.IX

Fiigz. 1. — Cysibptdrisis vinidlda - esporo (X 1850). Guarda, COL

Fig. 2.— C. viniithbda: esporo (X 1150). Portelas, pr. Seixo Amanele, COI 4426,

Fig. 3. — C. viniitldda: esporo (X.1250). Torre 'de Moncorve, Cardenha, Quimta
do Capitédo, LISI 1660.



TaB. X

Fig. 1. — Oysihpiaeisis vintildda: espero (X 1250). Sever do Vouga, Roeas do
Vouga, AVEIRO 1638.
Fig. 2. — C. vinithide: esporo (X 1650). Bugaco, COL.



aBB. XL

Fig. 1. — Cyptoppetésis vintldn: esporo (X 800). S. Romiw®, Ponte de
Jugaes, COL.
Fig. 2.—@. vmnillldn: esporo (X 1350). Oliveira do Hospital, Tra-
vanca de Lagos, LISI
NS e
i BIBLIOTECA



Tas. XI1

2

Fig. 1. — Cystopiaiesis vinilldda: esporo (X 1150). 1danha-a-Nova:
Monsantw, LISE 24547.

Fig. 2. — C. vinitldda: esporo (X 1150). Sintra: Panque da Pena,
Lago dos Peixes, LISI.



TAB. XIII

Fligr. 1. — Cystbpietizis viniilldn: esporo (X 1250). Portallegme, Tapada de
Carteiro, LISU P-2130.
Fig. 2. — C. viniiitldp s esporo (X 1600). Monchique: Picota, LISU P-48§.



TaB. XIV

3

Fig. 1. — Oysépipdieris viiddala: esporo (X11000). Faial, Cedros, LISI 1814.

Fig. 2, — C. viniitldda: esporo (X 1600). S. Jorge, Velas, estrada da Faj& do
Ouvidor, LISI 3570.

Fig. 3. —@. wvinidlata: esporo (X 1400). Terewiivg, Angra do Heroismo, Pico
da Bagacina, LISI 5398.



TaB. XV

Fig. 1. — Cystbppdiesis winiilddo - esporo (X 1100). Madeira: Machico, Porto
da Cruz, LISI.
Fig. 2. — C. viniiifdde: espor@Q (X% 1700). . Candrias, Palma, LISU.




TaB. XVI

LT

Fig. 1. — Oysibpiaeisis vinidda: esporo (X 1800). Canérias: Tenerife (K).

Fig. 2.— C. uniildda: esporo (X 1800). Canérias: Tenerife. Mierofoto-
grafia do exemplartipo de Asgidiionn viniIwm Desv. (P),
amavelmente cedida pela Seegdo de Criptogamia do British
Museum (Natutal History), Londres.



TaB. XVII

Fig. 1. — Cyditpjaesis dickicenan: pormenor da parede gramulosa durm esporo
(X 4900). Valenga do Dourew, LISI 1407.

Fig. 2, — C. viriiidda: pormenor da parede muricada dum esporo (XX 5000).
Terceira, Angra do Heroistho, Pico da Bagacina, LISI 5398.
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