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Abstract
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tifolius group (Fabaceae). — Bocconea 24: 19-52. 2012. — ISSN 1120-4060.

Taxonomical, nomenclatural and chorological aspects of Astragalus angustifolius Lam., a crit-
ical and still not deeply investigated species, are examined. It is a typical orophyte, with a
thorny cushion-like habit, distributed in the eastern Mediterranean territories. Based on litera-
ture, A. angustifolius represents a species complex, including many taxa at specific, subspecif-
ic or variety level. From field, herbarium and literature investigations, it was possible to clari-
fy the taxonomical position of the taxa hitherto referred to A. angustifolius s.l., as well as of
those ones showing close relationships with this species. The identified taxa are the followings:
A. angustifolius Lam. with the subsp. angustifolius (Anatolia), subsp. echinoides (L’Hér.) stat.
nov. (Crete), subsp. erinaceus (C. Presl) stat. nov. (C & S Greece, Cephalonia), subsp. bal-
canicus subsp. nov. (N Greece, Bulgaria, Macedonia, Serbia, and Albania), subsp. postianus
subsp. nov. (Lebanon and Syria), subsp. aegeicus subsp. nov. (Lesvos, Samos and Chios), and
subsp. odonianus subsp. nov. (Thassos), 4. pungens Willd. (Anatolia), A. valdeviolaceus sp.
nov. (S Anatolia), 4. hubermorathii sp. nov. (S Anatolia), 4. hermoneus Boiss. (Lebanon and
Syria), A. sirinicus Ten. (Italy), A. tymphresteus Boiss. & Spruner (N Greece, Macedonia,
Albania and Serbia), 4. faygeteus Perss. & Strid (S Peloponnese), A. heideri Wettst. (S
Anatolia), 4. genargenteus Moris (Sardinia), 4. gennarii Bacch. & Brullo (Sardinia), A.
greuteri Bacch. & Brullo (Corsica), 4. croaticus Alegro & al. (Croatia). For each species the
updated nomenclature, synonyms, type, iconography and distribution range are given. A phylo-
genetic tree based on morphological data is provided too.

Introduction

The Astragalus species, characterized by a thorny cushion-like habit and occurring in
the Mediterranean area, represent an interesting and rather critical group, which certainly
deserve in-depth taxonomical investigations. The first outcomes concerning some of these
critical species brought to the description of new taxa belonging to 4. creticus Lam. group,
such as A. dolinicolus and A. creticus subsp. minoicus from Crete (Brullo & Giusso 2001,
2003), to 4. genargenteus Moris group, as A. gennarii and A. greuteri from Sardinia and
Corsica (Bacchetta & Brullo 2006), to A. sirinicus Ten. group, as 4. croaticus from Croatia
(Alegro & al. 2009) and to A. tragacantha L. group, such as A. tegulensis from Sardinia
(Bacchetta & Brullo 2010).

Further on-going researches are focused on other thorny species belonging to different
sections, such as 4. Sect. Racophorus Bunge, A. Sect. Pterophorus Bunge, and A. Sect.
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Adiaspastus Bunge. Several controversial taxa fall within these sections, such as 4. rumeli-
cus Bunge, A. parnassi Boiss., A. thracicus Griseb., A. cylleneus Fisch., A. cephalonicus
C. Presl, 4. sempervirens L., etc.

Another rather tricky species is A. angustifolius Lam. included by Chamberlain &
Matthews (1970) into A. Sect. Melanocercis Bunge, while recently Podlech (2008) refers it to
the Sect. Tragacantha DC. In particular, the latter section is characterized by leaves imparip-
innate (terminal leaflet early deciduous) with spiny rachis, white and black bifurcate hairs,
stipules joined below, raceme, bracteolate flowers and legume bi-locular exceeding the calyx.

According to literature, A. angustifolius represents within the genus Astragalus a criti-
cal and hitherto not deeply investigated species. This plant is a typical orophyte with a
thorny cushion-like habit, growing at an altitude of 1000-2500 m a.s.l., and chiefly occur-
ring in the eastern Mediterranean territories (Balkans, Aegean Islands, Anatolia, Armenia,
Syria and Lebanon). On the basis of field and herbarium investigations, as well as on lit-
erature, A. angustifolius may be considered a species complex which includes many taxa,
morphologically and chorologically more or less differentiated, usually considered sister
species and treated as subspecies or varieties, as 4. retusus Willd., A erinaceus C. Presl.,
A. pungens Willd., A. echinoides L’Hér., A. olympicus Pall., A heideri Wettst., A. angusti-
folius subsp. longidens Hub.-Mor. & V.A. Matthews, A. angustifolius subsp. pungens
(Willd.) Hayek , A. angustifolius var. violaceous Boiss., A. angustifolius var. peduncularis
Boiss., A. angustifolius var. glabrescens Boiss., etc.

Aim of the present study is to clarify the taxonomy, nomenclature, typification and dis-
tribution of the taxa referred to A. angustifolius, taking advantage both from the observa-
tion of herbarium specimens and living material collected in the whole distribution range
of this interesting group. Several allied species, showing close relationships with 4. angus-
tifolius, are also examined. They are A. sirinicus Ten., A. tymphresteus Boiss. & Spruner,
A. taygeteus Perss. & Strid, A. hermoneus Boiss., A. genargenteus Moris, A. gennarii
Bacch. & Brullo, 4. greuteri Bacch. & Brullo, and 4. croaticus Alegro & al.

Results

Several authors have previously dealt with the 4. angustifolium group, describing new
taxa or proposing new combinations and synonyms. This brought to a great confusion in
the taxonomic treatment of this group. In fact, the different arrangements proposed are in
most cases very disagreeing, likely because they are not based on in-depth morphological
analyses. The proposals of the main authors concerning the systematic of the group at issue
are listed in the following scheme:

MONNET DE LA MARCK (1783) — A. angustifolius Lam. (Armenia).

L’HERITIER (1785) — A. echinoides L’Her. (Crete).

WILLDENOW (1799) — A. creticus Willd. non Lam. (Crete), =A. echinoides L’Her.; A.
retusus Willd. (“in Oriente”); A. angustifolius Lam. (Armenia).

WILLDENOW (1802) — A. angustifolius Lam. (Armenia); A. pungens Willd. (Turkey);
A. echioides Willd. (Crete), =A. echinoides L’Her., A. creticus Willd. non Lam.; A.
retusus Willd. (“in Oriente”).
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CANDOLLE (1825) — A. bracteolatus DC. (Turkey), =A. pungens Willd.; A. angusti-
folius Lam. (Armenia); A. retusus Willd. (“in Oriente”); A. echinoides 1’Her. (Crete),
=A. echioides Willd.; A. creticus Willd. (Crete); A. olympicus Pallas (Armenia), =A.
leucophyllus Willd.

PRESL (1845, 1846) — A. erinaceus C. Presl (Cephalonia).

BUNGE (1868) — A. angustifolius Lam. (Crete, Greece, Cephalonia, Turkey, Syria, etc.),
=A. olympicus Pall.: A. retusus Willd., A. echinoides L’Herit., A. leucophyllus Will., A.
venosus Ehrenb. n.n.; 4. pungens Willd. (Turkey), =A. bracteatus DC.; A. sirinicus
Ten. (Italy, Corsica, and Sardinia), =A4. genargenteus Moris; A. hermoneus Boiss.
(Lebanon); A. tymphresteus Boiss. & Sprun. (Greece).

BOISSIER (1872) — A. angustifolius Lam. a) var. genuinus (Greece, Turkey, Syria,
Lebanon, Armenia), =A. olympicus Pall., A. retusus Willd., A. echinoides L’Her., A. leu-
cophyllus Willd., A. erinaceous Presl.; b) var. violaceous Boiss. (Greece, Turkey); ¢)
var. glabrescens Boiss. (Turkey), =A. olympicus Pall., A. retusus Willd., A. echinoides
L’Her., A. leucophyllus Willd., A. erinaceous Presl; d) var. peduncularis Boiss.
(Turkey), =A. pungens Willd., A. bracteolatus DC.; A. tymphresteus Boiss. & Sprun.
(Greece); A. hermoneus Boiss. (Lebanon).

WETTSTEIN (1889) — A. sirinicus Ten. (Corsica, Sardinia, Sicily, Italy, Dalmatia); A. angus-
tifolius Lam. (Greece and Islands, Armenia); A. pungens Willd. (W Greece, Near East); A4.
tymphresteus Boiss. (Greece); A. hermoneus Boiss. (Near East); A. gymnolobus Fisch.
(Near East); A. heideri Wettst. (Near East); A. serbicus Wettst. (Serbia, Bulgaria).

HALACSY (1901) — A. angustifolius Lam., =A. aristatus Sieber?, A. erinaceous Presl non
Fisch., A. tragacantha Hung.; A. tymphresteus Boiss. & Sprun.

HAYEK (1926) — A. angustifolius Lam., a) subsp. euangustifolius, =A. erinaceous C.
Presl non Fisch.; b) subsp. tymphresteus (Boiss. & Sprun.) Hayek, =A. tymphresteus
Boiss. & Sprun., A. serbicus Wettst.; ¢) subsp. pungens (Willd.) Hayek, =A. pungens
Willd., A. bracteolatus DC., A. angustifolius var. b Griseb., A. angustifolius var. pedun-
cularis Boiss.

RECHINGER (1943) — A. angustifolius Lam. a) subsp. euangustifolius; b) subsp. tym-
phresteus (Boiss. & Sprun.) Hayek, =A. tymphresteus Boiss. & Sprun.; ¢) subsp. pun-
gens (Willd.) Hayek, =A. pungens Willd., A. angustifolius var. bracteatus Griseb.

CHATER (1968) — A. angustifolius Lam. a) subsp. angustifolius (Albania, Bulgaria,
Greece, Crete, Yugoslavia); b) subsp. pungens (Willd.) Hayek (N Greece).

CHAMBERLAIN & MATTHEWS (1970) — A. angustifolius Lam., a) subsp. angusti-
Sfolius var. angustifolius, =A. echionoides L'Her., A. retusus Willd., 4 erinaceus C.
Presl, A. angustifolius var. genuinus Boiss., 4. angustifolius subsp. euangustifolius
Hayek.; b) subsp. angustifolius var. violaceus Boiss., =A. hermoneus Boiss.; c) subsp.
longidens Hub.-Mor. & Matthews; d) subsp. pungens (Willd.) Hayek, =A. brecteolatus
DC., A. pungens Willd., A. angustifolius var. peduncularis Boiss., A. heideri Wettst.

MOUTERDE (1986) — A. angustifolius Lam. (Greece, Crete, Turkey, Lebanon, Syria); A.
hermoneus Boiss. (Lebanon, Syria).

STRID (1986) — A. angustifolius Lam., =A. olympicus Pall., A. pungens Willd., A. echioides
Willd., 4. leucophyllus Willd., A. bracteolatus DC., A. erinaceus C. Presl non Fisch.; A4.
taygeteus Persson & Strid; A. sirinicus Ten., =A. tymphresteus Boiss. & Sprun.
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GREUTER & al. (1989) — A. angustifolius Lam. a) subsp. angustifolius (Yugoslavia,
Albania, Bulgaria, Greece, Crete, Aegean, Turkey, Lebanon, Syria), =A4. hermoneus
Boiss., 4. angustifolius subsp. violaceus (Boiss.) Ponert; b) subsp. longidens Hub.-Mor.
& Matthews (Turkey); ¢) subsp. pungens (Willd.) Hayek (Bulgaria, Greece, Turkey);
A. genargenteus Moris (Sardinia, Corsica), =4. sirinicus subsp. genargenteus (Moris)
Arcang., A. sirinicus auct.; A. sirinicus Ten. (Italy, Albania, Yugoslavia, Greece), =A.
tymphresteus Boiss. & Sprun., A. angustifolius Lam. subsp. tymphresteus (Boiss. &
Sprun.) Hayek; A. taygeteus Persson & Strid.

PODLECH (2008) — A. angustifolius Lam. subsp. angustifolius (Croatia, Bosnia, Serbia,
Macedonia, Albania, Bulgaria, Crete, Greece, Turkey, Near East), =A. faygeteus Persson
& Strid; A. sirinicus Ten. (Italy, Greece, Serbia, Macedonia), =4. tymphresteus Boiss. &
Spruner; A. genargenteus Moris (Sardinia), =A. sirinicus subsp. genargenteus (Moris)
Arcang.; A. gennarii Bacch. & Brullo (Sardinia); A. greuteri Bacch. & Brullo (Corsica).

As it is possible to infer, the opinions on the taxonomy of this group are rather con-
flicting! Therefore, an in-depth morphological analysis of each validly described taxon,
based on herbarium specimens and living material chiefly coming from the type localities,
was necessary. Such investigations, together with the typification of the taxa closely relat-
ed to A. angustifolius, allowed to verify their proper systematic position.

The lectotypification of the old taxa is mainly based on the papers published by D.
Podlech (1998, 2008).

Our morphological surveys allowed to recognize several diacritical features, which appear
rather unchangeable in the investigated populations (Table 1). Thanks to these characters, it
was possible to distinguish several taxa which are morphologically well differentiated.

Based on the morphological affinities observed, together with the available nomenclat-
ural data, it is here proposed a new systematic arrangement of this group:

A. angustifolius Lam.
Syn.: A. retusus Willd.; A. leucophyllus Willd.
subsp. angustifolius (Anatolia)
subsp. echinoides (L’Hér.) stat. nov. (Crete)
Syn.: 4. echinoides L’Hér.; A. echioides Willd.;A. creticus Willd. non Lam.
subsp. erinaceus (C. Presl) stat. nov. (C & S Greece, Cephalonia)
Syn.: A. erinaceus C.Presl; A. tymphrestus var. peloponnesiacus Bornm.
subsp. balcanicus subsp. nov. (N Greece, Bulgaria, Macedonia, Serbia, Albania)
Syn.: 4. olympicus Pall.?; A. serbicus Wettst.?, nom. nud.
subsp. postianus subsp. nov. (Lebanon, Syria)
subsp. aegeicus subsp. nov. (Lesvos, Samos and Chios)
subsp. odonianus subsp. nov. (Thassos)
A. pungens Willd. (Anatolia)
Syn.: A. angustifolius subsp. pungens (Willd.) Hayek; A. angustifolius var. peduncularis
Boiss.; A. bracteolatus DC.
A. valdeviolaceus sp. nov. (S Anatolia)
Syn.: A. angustifolius var. violaceus Boiss., non A. violaceus Basil.; A. angustifolius subsp.
violaceus (Boiss.) Ponert; A. angustifolius var. glabrescens Boiss.
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A. hubermorathii sp. nov. (S Anatolia)

Syn.: A. angustifolius subsp. longidens Hub.-Mor. & V.A. Matthews, non A. longidens
Freyn

A. hermoneus Boiss. (Lebanon, Syria)

A. sirinicus Ten. (Italy)

A. tymphresteus Boiss. & Spruner (N Greece, Macedonia, Albania, Serbia)

Syn.: A. angustifolius subsp. tymphresteus (Boiss. & Spruner) Hayek

A. taygeteus Perss. & Strid (Peloponnese)

A. heideri Wettst. (S Anatolia)

A. genargenteus Moris (Sardinia)

Syn.: A. sirinicus subsp. genargenteus (Moris) Arch.

A. gennarii Bacch. & Brullo (Sardinia)

A. greuteri Bacch. & Brullo (Corsica)

A. croaticus Alegro & al. (Croatia)

Syn.: Astragalus angustifolius subsp. biokovensis Kusan, nom. inval.

Furthermore, in order to clarify the relationships among the taxa here recognized, a phy-
logenetic analysis was performed by using morphological characters (PAUP* ver. 4.0b.10).
All characters used for the phylogenetic analysis were unordered and equally weighted.
Some potential characters that deal with near-continuous variations were excluded.

The character states were determined by examination of living material, herbarium
specimens, and literature data (see Electronic supplementary file ESF1). Character state
based on literature data was verified by examination of living and herbarium material to
the greatest possible extent. Organization, definition and scoring of character states with-
in characters took advantage of natural breakpoints in character state distribution. The data
matrix used for the analysis is shown in the Electronic supplementary file ESF2.

The results of the cladistic analysis partly support the outcomes of the morphological
investigations. In fact, the heuristic search generated one most parsimonious cladogram
(Fig. 1). A radial tree is also provided, in order to highlight the phylogenetic relationships
among the surveyed taxa (Fig. 2 ).

As both these tree shows, there is a clear separation between the A. angustifolius group
(clade A) and 4. sirinicus group (clade B). Actually, within each clade different subgroups
can be recognized. In particular, the first subclade of the clade A groups the taxa more
closely allied to 4. angustifolius s.str. (A. aegeicus, A. echinoides, A. erinaceus and A.
odonianus). In fact, they show the same dense and compact pulvinate habit, inflorescence
not or slightly exserted from the leaves, as well as an allopatric distribution. Therefore, we
deem that these taxa can be treated at subspecific level. As concerns the other subclade, it
includes A. balcanicus, A. hubermorathii, A. pungens and A. postianus. The taxa falling in
this second subclade could be distinguished at specific level, since they appear morpho-
logically much more differentiated from A. angustifolius s. str., compared to the taxa of the
first subclade. Nevertheless, we prefer to consider A. postianus and A. balcanicus as sub-
species of A. angustifolius, since they, besides sharing the same pulvinate-compact habit
and some morphological features mainly regarding the inflorescence, they are geographi-
cally well isolated. It is important to note that both these taxa, together with the above men-
tioned subspecies, were previously referred to A. angustifolius s.str. On the other hand, the
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Fig. 1. Single most parsimonious cladogram resulting from the heuristic analysis of the taxa belon-

ging to the Astragalus angustifolius group (A. terracianoi used as outgroup).
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Fig. 2. Single most parsimonious radial tree resulting from the heuristic analysis of the taxa belon-

ging to the Astragalus angustifolius group (A. terracianoi used as outgroup).
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other two taxa, A. hubermorathii (=A. angustifolius subsp. longidens) and A. pungens, pre-
viously were treated by most authors as subspecies of A. angustifolius, even if they are
characterized by a very different habit (forming quite loose pulvines) and a inflorescence
longer than leaves,, and a distribution sympatric with 4. angustifolius subsp. angustifolius.
Therefore they can be more correctly considered as distinct species. An isolated position
within this clade is occupied by A. valdeviolaceous (=A. angustifolius var. violaceus)
which, due to some morphological features (especially concerning the flower colour and
its loose habit), seems to be more related to A. sirinicus group.

As concerns the clade B, it is possible to recognize two subclades: the first one
includes A. heideri and A. hermoneus, both occurring in the Near East and morphologi-
cally more differentiated when compared with the other taxa of this group, while the sec-
ond subclade groups A. sirinicus s.str., A. tymphresteus, A. taygeteus, A. genargenteus,
A. greuteri and A. croaticus. An higher degree of isolation can be observed in 4. gen-
narii which, indeed, shows some intermediate features between the A. sirinicus group
and the A. angustifolius one. In particular, A. gennarii, due to its compact habit, is rather
close with A. angustifolius s.str., while the legume indumetum (subglabrous) is more
similar to that of A. sirinicus group.

Some of the more relevant morphological differences useful for distinguishing the taxa
of this group are illustrated in Table 1a and 1b.

In order to easily identify the examined taxa, detailed information are provided for
each of them. They regard the valid name, literature reference, type, synonyms (togeth-
er with their own types), full description, iconography, chorology, distribution range, as
well as a selection of examined specimens (B, BP, C, CAG, CAT, FI, G, ISTE, K, M, P,
PAL, PR, PRC, TO, W, WU, ZA).

Taxonomic treatment
1 - Astragalus angustifolius Lam., Encycl. Méth. Bot. 1: 321, 1783

A) subsp. angustifolius (Figs. 3E, 4M, 5A, 6A, 7A)

Lectotype: “Tragacantha orientalis humillima, foliis argentei angustissimis”, Armenia, J.P.
de Tournefort (P-LAM!; isotypes: M!, P-JUSS no. 15289!), designated by Podlech (1998).
Synonyms: Astragalus retusus Willd., Mém. Acad. Roy. Sci. Hist. (Berlin) 1794-1795: 24,
Tav.2 Fig.3, 1799; Lectotype: “Tragacantha orientalis erectior, foliis viciae glabris et ramis
tomentosis”, in Oriente, cor.29, J.P. de Tournefort (B-W 14092!), designated by Podlech
(2008). — Astragalus leucophyllus Willd., Sp. P1., ed.4, 3(2): 1331, 1802; Typonym: homo-
typic with 4. angustifolius Lam.

Dwarf shrub forming a compact thorny cushion, 10-60 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-4.5 cm long, with ivory rachis, 0.5-0.7 mm in diameter, when juvenile
covered by scattered hairs and protracted into a straight spine, subequal or shorter than the
terminal leaflets. Leaflets oblong, green, rounded, 6-8-paired, 2-6 x 1-2.1 mm, covered by
appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules ovate-
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lanceolate, 4.5-6 x 1.8-2 mm, joined to the rachis about half-way, acuminate at apex, cori-
aceous, straw coloured, 1-nerved, totally hairy-ciliate. Raceme 3-6-flowered, with pedun-
cle up to 2 cm long. Bract linear-lanceolate, hyaline, apiculate, 3.5-5 mm long, hairy.
Bracteoles narrowly lanceolate, hairy, 2.5-3 mm long, inserted at the calyx base. Calyx
cylindrical-campanulate, two-lipped, 9-10 mm long, 3-3.5 mm in diameter, densely cov-
ered by medifixed hyaline and black hairs; the hyaline ones 0.3-1 mm long, the black ones
0.2-0.8 mm long; lower teeth subulate, unequal (laterals 3-3.5 mm long, and central 3.2-4
mm long), the upper ones linear-triangular, 3-3.5 mm long. Corolla white, rarely tinged
with pale-violet; standard oblanceolate-spathulate, retuse at apex, 16-18 X 7.5-8 mm;
wings 16-17 mm long; keel 14-15 mm long. Stamen filaments 13-14 mm long; anther yel-
low, subcircular, 0.8-0.9 mm long. Pistil 10-11 mm long; ovary densely hairy, with sub-
patent hairs, 0.5-0.8 mm long; style glabrous; stigma hemispherical, papillose. Legume
conic-ovoid, 9-10 x 3-3.2 mm, densely hairy, with white hairs 0.5-0.1 mm long, and black
ones mainly above. 0.2-0.5 mm long, beak 0.5-0.7 mm long. Seeds kidney-shaped, dark
brown, 2-2.2 x 1.2-1.5 mm, smooth, laterally compressed.

Chorology: Anatolia and Armenia (Fig. 8A).

B) subsp. echinoides (L’Hér.) Brullo, Giusso & Musarella stat. nov. (Figs. 3F, 4N, 5B,
6B, 7B)

Basionym: Astragalus echinoides L’Her., Stirp. Nov. 6: 170, 1785; Lectotype:
“Tragacantha cretica, foliis minimis incanis, florae majore albo”, Creta, J.P. de Tournefort
(B-W 14091!; isotypes: P-JUSS 15286!), designated by Podlech (2008)

Synonyms: Astragalus angustifolius auct. fl. cret. non Lam., 1785 — Astragalus echioides
Willd., Sp. PL, ed.4, 3(2): 1326, 1802 (orthographic variant of “echinoides”); Typonym:
homotypic with A. echinoides L’Hér. - Astragalus creticus Willd., Mém. Acad. Roy. Sci.
Hist. (Berlin) 1794-1795: 23, Tav.2 Fig.2, 1799, non Lam., Encycl. Méth. Bot.1: 321,
1783; Typonym: homotypic with A. echinoides L' Hér.

Dwarf shrub forming a compact, thorny cushion, 10-50 c¢m tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 1.5-3.2 cm long, with ivory rachis, protracted into a straight spine, subequal
or shorter than the terminal leaflets. Leaflets oblanceolate, glaucous, acute, 7-8-paired, 1.8-
6 x 1-1.5 mm, covered by appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm
long. Stipules ovate to ovate-lanceolate, 3-4(5) x 1.5-2 mm, joined to the rachis about 1/3
of its length, acuminate at apex, coriaceous, straw coloured, 1-nerved, ciliate at margin and
hairy in the central part. Raceme 1-3-flowered, with peduncle 3-6 mm long. Bract nar-
rowly lanceolate, hyaline, apiculate, 2.5-4.5 mm long, hairy. Bracteoles narrowly lanceo-
late, hairy, 1.5-2 mm long, inserted at the calyx base. Calyx cylindrical, two-lipped, 7.5-9
mm long, 3-3.5 mm in diameter, densely covered by medifixed hyaline and black hairs; the
hyaline ones 0.2-0.5 mm long, the black ones 0.2-0.8 mm long; lower teeth subulate, sube-
qual, 1.5-1.6 mm long, the upper ones triangular, 1.2-1.4 mm long. Corolla white, rarely
tinged with pale-violet; standard obovate-spathulate, slightly retuse at apex, 15-17(18) x
6.5-9 mm; wings 10-15 mm long; keel 9-12 mm long. Stamen filaments 13-14 mm long;
anther yellow, oblong, 1.2-1.3 mm long. Pistil 13-14 mm long; ovary densely hairy, with
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hairs 0.1-0.4 mm long; style glabrous; stigma subglobose, verrucose. Legume ovoid, 10-
12 x 3-3.5 mm, densely hairy, with white hairs 0.4-0.9 mm long, and black ones 0.1-0.4
mm long, beak 2.5-3 mm long. Seeds irregularly kidney-shaped, brown, 1.7-2.5 x 1.7-2
mm, with several black dots, smooth, laterally compressed.

Chorology: Crete (Fig. 8F).

C) subsp. erinaceus (C.Presl) Brullo, Giusso & Musarella stat. nov. (Figs. 30, 4P, 51,
6D, 7D)

Basionym: Astragalus erinaceus C. Presl., Abh. Konigl. Bohm. Ges. Wiss., ser. 5, 3: 487,
1845; Bot. Bemerk.: 486, 1846 - Lectotype: “Astragalus echinoides 1’Hér.” in monte Nero
Cephaloniae, 4500°, 13.10.1834, GW. Schimper Wiest (PR!; isotypes: HAL, HBG, HOH,
M!, MSB!, P!, TUB, W!) designated by Podlech (2008).

Synonym: Astragalus tymphrestus Boiss. & Spruner, var. peloponnesiacus Bornm., Feddes
Repert. 25: 36, 1928; Lectotype: Alpine region des Chelmos, Bornmuller 532 (K!), desig-
nated by Podlech (2008).

Dwarf shrub forming a compact thorny cushion, 10-50 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-3.5 cm long, with ivory rachis, 0.6-1 mm in diameter, when juvenile cov-
ered by scattered hairs and protracted into a straight spine, shorter than the terminal
leaflets. Leaflets oblong, green, rounded, 6-9-paired, 2.5-7 x 1-1.8 mm, covered by
appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules ovate-
lanceolate, 3-7 x 1.2-2.2 mm, joined to the rachis about 1/3-1/2 of its length, acuminate at
apex, coriaceous, straw coloured, 1-nerved, ciliate at margin and hairy below. Raceme 2-
6 flowered, with peduncle 0.5-2 cm long. Bract narrowly lanceolate, hyaline, apiculate,
3.5-5 mm long, hairy. Bracteoles subulate to linear-lanceolate, hairy, 2-3.5 mm long,
inserted in the upper part of the peduncle. Calyx cylindrical-campanulate, two-lipped, 9-
10,5 mm long, 3.5-4.5 mm in diameter, densely covered by medifixed hyaline and black
hairs; the hyaline ones 0.3-08 mm long, the black ones 0.1-0.5 mm long; lower teeth sub-
ulate, subequal 2.4-3 mm long, the upper ones linear-triangular, 2.8-3.5 mm long. Corolla
white, rarely tinged with pale-violet; standard oblanceolate-spathulate retuse at apex, 17-
20 x 6.5-8.5 mm; wings 16-17 mm long; keel 14-15 mm long. Stamen filaments 12-14 mm
long; anther yellow, oblong, 0.8-0.9 mm long. Pistil 12-14 mm long; ovary densely hairy,
with hairs 0.5-1 mm long; style glabrous; stigma hemispherical, verrucose. Legume conic-
ovoid, 9-10 x 2-3 mm, densely hairy, with white hairs 0.3-0.6 mm long, and black ones
0.1-0.3 mm long, beak 0.5-1.5 mm long. Seeds kidney-shaped, brown, 2.4-2.7 x 1.5-1.7
mm, smooth, laterally compressed.

Chorology: C & S Greece (Sterea Hellas, Peloponnisos) and Cephalonia (Fig. 8E).
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D) subsp. balcanicus Brullo, Giusso & Musarella subsp. nov. (Figs. 3G, 40, 5C, 6C,
70)

Holotype: Makedonien, Voros Gebinge Kali Pediode, hochebene nordlich Aridea alpine
matten an der Randern des Hochrmanes 1800 m., 11.VII1.1984, Erben (M).

Synomym: Astragalus. olympicus Pall.?, Sp. Astrag. :4, 1800; Lectotype: Astragalus
olympicus tab.4, fig.3 (Pallas, 1800) - Atragalus serbicus Wettst. ?, Sitzungsber. Acad.
Wien 98: 390. 1890, nom. nud., non Panci¢ ex Boiss., FI. Orient. 2: 268, 1872.

A typo foliis rotundatis apice, 0.6-1.3 mm latis, stipulis lanceolatis vel lineari-lanceolatis, 5.5-
10 x 1.2-1.7 mm, vexillo 5-5.5 mm lato, alis 13-14 mm longis, carina 12.5-13 mm longa,
anthera oblonga, pistillo 11-12.5 mm longo, ovario pilis adpressis tecto, pilis 0.3-0.5 mm
longis, stigmate plano, legumine ellipsoide, 10-13 mm longo, rostro 1-1.5 mm longo, differt.

Dwarf shrub forming a compact thorny cushion, 10-50 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-5 cm long, with ivory rachis, when juvenile covered by scattered hairs
and protracted into a straight spine, shorter than the terminal leaflets. Leaflets oblong to
linear-oblong, green-glaucous, acute, 6-8-paired, 3.5-7.2 x 0.6-1.3 mm, covered by
appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules lanceolate
to linear- lanceolate, 5.5-10 x 1.2-1.7 mm, joined to the rachis about 1/3 — 1/2 of its length,
acuminate at apex, coriaceous, straw coloured, 1-nerved, hairy. Raceme 3-8-flowered, with
peduncle 1-3 cm long. Bract narrowly lanceolate, hyaline, apiculate, 3-5 mm long, hairy.
Bracteoles subulate-lanceolate, hairy, 1.8-3 mm long, inserted at the calyx base. Calyx
cylindrical, two-lipped, 9-10 mm long, 3-3.5 mm in diameter, densely covered by medi-
fixed hyaline and black hairs, 0.2-0.6 mm long; lower teeth subulate, subequal, 3.2-4 mm
long, the upper ones triangular-subulate, 3-3.5 mm long. Corolla white, sometimes tinged
with pale-violet; standard oblanceolate-spathulate, retuse at apex, 17-18 x 5-5.5 mm,;
wings 13-14 mm long; keel 12.5-13 mm long. Stamen filaments 13-13.5 mm long; anther
yellow, oblong, 0.8-0.9 mm long. Pistil 11-12.5 mm long; ovary densely hairy, with
appressed hairs, 0.3-0.5 mm long; style glabrous; stigma flattened, papillose. Legume
ellipsoid, 10-13 x 2.5-3.8 mm, densely hairy, with white hairs 0.4-0.8 mm long, and black
ones 0.1-0.4 mm long, beak 1-1.5 mm long. Seeds reniform, dark brown, 2-2.2 x 1.3-1.5
mm, smooth, laterally compressed.

Chorology: N Greece, Bulgaria, Macedonia, Serbia and Albania (Fig. 8B).

E) subsp. postianus Brullo, Giusso & Musarella subsp. nov. (Figs. 3P, 4R, 5F, 6E, 7E)
Holotype: Lebanon, Dabr el Qadib (sopra Bcharre), 2.V1.2010, Brullo, Giusso del Galdo
& N. Abdel Samad (CAT; isotype:PAL!).

A typo rachide foliae 0.6-1 mm lata, foliolis glaucis, obtusis apice, 0.8-1.2 mm latis, stip-
ulis 2-3 mm latis, pedunculo inflorescentiaec 5-8 mm longo, bracteis 2.5-3.5 mm longis,
dentibus superioribus calicis 2.5-3 mm longis, vexillo 5-5.5 mm lato, alis 15-16 mm
longis, anthera oblonga, pistillo 11-12 mm longo, stigmate plano, legumine ellipsoide, 10-
12 mm longo, rostro 1.5-2.5 mm longo, seminibus 2.2-2.7 x 2-2.4 mm, differt.
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Dwarf shrub forming a compact thorny cushion, 10-30 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-4.5 cm long, with ivory rachis, 0.6-1 mm in diameter at base, when juve-
nile covered by scattered hairs and protracted into a straight spine, shorter than the termi-
nal leaflets. Leaflets oblong, glaucous, obtuse, 6-9-paired, 1.5-4 x 0.8-1.2 mm, covered by
appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules ovate-
lanceolate, 3-5 x 2-3 mm, joined to the rachis about 1/3 — 1/2 of its length, acuminate at
apex, coriaceous, straw coloured, 1-nerved, hairy. Raceme 3-6-flowered, with peduncle 5-
8 mm long. Bract narrowly lanceolate, hyaline, apiculate, 2.5-3.5 mm long, hairy.
Bracteoles subulate-lanceolate, hairy, 2-2.5 mm long, inserted at the calyx base. Calyx
cylindrical, two-lipped, 8.5-10.5 mm long, 3-3.2 mm in diameter, densely covered by med-
ifixed hyaline and black hairs, the hyaline ones 0.5-1.2 mm long and the black ones 0.1-
0.7 mm long; lower teeth subulate, subequal, 2.5-3.5 mm long, the upper ones triangular-
subulate, 2.5-3 mm long. Corolla white, sometimes tinged with pale-violet; standard
oblanceolate-spathulate, retuse at apex, 17-19 x 5-5.5 mm; wings 15-16 mm long; keel 13-
15 mm long. Stamen filaments 15 mm long; anther yellow, oblong, 0.7-0.8 mm long. Pistil
11-12 mm long; ovary densely hairy, with subpatent hairs, 0.3-0.6 mm long; style
glabrous; stigma flattened, papillose. Legume ellipsoid, 10-12 x 3-3.5 mm, densely hairy
with white hairs 0.2-0.5 mm long, and black ones 0.1-0.3 mm long, beak 1.5-2.5 mm long.
Seeds reniform, brown, 2.2-2.7 x 2-2.4 mm, smooth, laterally compressed.

Chorology: Lebanon, Syria and Israel (Fig. 8G).

F) subsp. aegeicus Brullo, Giusso & Musarella subsp. nov. (Figs. 3L, 4S, 5G, 6F, 7F)
Holotype: Grecia, Isola di Lesbos, Mt. Olymbos, ca. 950m, 28.V1.2003, Brullo & Giusso
del Galdo (CAT; isotype: PAL!).

A typo rachide foliae 1.3-1.5 mm lata, stipulis partim pilosis, bracteolis in pedunculo inser-
tis, calice 7-9 mm longo, pilis 0.05-0.3 mm longis, dentibus inferioribus calicis 1.2-1.7 mm
longis, superioribus 1.5-1.8 mm longis, vexillo 15-16.5 x 6-6.5 mm, alis 15-15.5 mm
longis, carina 12-14 mm longa, anthera oblonga, pistillo 11-12.5 mm longo, stigmate
plano, legumine ellipsoide, 10-12 mm longo, rostro 1.5-2.5 mm longo, seminibus 2.2-2.7
x 2-2.4 mm, differt.

Dwarf shrub forming a compact thorny cushion, 10-30 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-3 cm long, with ivory rachis, 1.3-1.5 mm in diameter at base, when juvenile
covered by scattered hairs and protracted into a straight spine, shorter than the terminal
leaflets. Leaflets oblong, green-glaucous, rounded to subobtuse, 6-9-paired, 2.5-5 x 1.2-2.2
mm, covered by appressed medifixed hyaline hairs. Leaflet peduncle 0.3-0.5 mm long.
Stipules ovate-lanceolate, 4-6 x 1.5-2.5 mm, joined to the rachis about 1/3-1/2 of its length,
acuminate at apex, coriaceous, straw coloured, 1-nerved, hairy in the central part and ciliate at
margin. Raceme 3-6-flowered, with peduncle 5-15 mm long. Bract narrowly lanceolate, hya-
line, apiculate, 2.5-4 mm long, hairy. Bracteoles subulate-lanceolate, hairy, 2-2.5 mm long,
inserted in the upper part of the peduncle. Calyx cylindrical, two-lipped, 7-9 mm long, 3.2-3.5



Bocconea 24 — 2012 33

mm in diameter, densely covered by medifixed hyaline and black hairs, 0.05-0.3 mm long;
lower teeth subulate, unequal, 1.2-1.7 mm long, the upper ones triangular-subulate, 1.5-1.8
mm long. Corolla white, sometimes tinged with pale-violet; standard oblanceolate-spathulate,
slightly retuse at apex, 15-16.5 x 6-6.5 mm; wings 15-15.5 mm long; keel 12-14 mm long.
Stamen filaments 11-12.5 mm long; anther yellow, oblong, 0.8-0.9 mm long. Pistil 11-12.5
mm long; ovary densely hairy, with appressed hairs, 0.2-0.5 mm long; style glabrous; stigma
hemispherical, verrucose. Legume ellipsoid, 9-10 x 2.5-3 mm, densely hairy, with white hairs
0.2-0.5 mm long, and black ones 0.1-0.3 mm long, beak 0.5-1 mm long. Seeds subreniform,
brown, 2.5-3 % 1.7-1.8 mm, smooth, laterally compressed.

Chorology: Lesvos, Samos and Chios (Fig. 8D).

G) subsp. odonianus Brullo, Giusso & Musarella subsp. nov. (Figs. 3U, 4T, SH, 6G, 7G)
Holotype: Grecia, Thassos, affioramenti calcarei sotto Mt. Ipsaria, ca. 950m, 26.V1.2003,
Brullo & Giusso del Galdo (CAT; isotype: PAL!).

A typo rachide foliae 1 mm lata, foliolis 8-9 paribus, stipulis partim pilosis, bracteolis 2.8-
3.5 mm longis, dentibus inferioribus calicis 2.5-3 mm longis, vexillo 14-16 x 6.5-6.8 mm,
alis 12-12.5 mm longis, carina 10-11 mm longa, filamentis staminorum 9.5-10 mm longis,
anthera oblonga, pistillo 8.5-10 mm longo, ovario pilis adpressis tecto, 0.2-0.5 mm longis,
stigmate plano, legumine ellipsoide, rostro 1.2-1.5 mm longo, seminibus olivaceis, differt.

Dwarf shrub forming a compact thorny cushion, 10-30 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-3 cm long, with ivory rachis, | mm in diameter at base, when juvenile
covered by scattered hairs and protracted into a straight spine, subequalling the terminal
leaflets. Leaflets oblong, green-glaucous, rounded, 8-9-paired, 2.5-7.5 x 1.2-2.3 mm, cov-
ered by appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules
lanceolate to ovate-lanceolate, 4.5-5.5 x 1.8-2.2 mm, joined to the rachis about 1/4-1/3 of
its length, acuminate at apex, coriaceous, straw coloured, 1-nerved, hairy in the central part
and ciliate at margin. Raceme 3-6-flowered, with peduncle 0.5-1.5 cm long. Bract nar-
rowly lanceolate, hyaline, apiculate, 4-6 mm long, hairy. Bracteoles subulate-lanceolate,
hairy, 2.8-3.5 mm long, inserted at the calyx base. Calyx cylindrical, two-lipped, 8.5-10
mm long, 2.8-3 mm in diameter, densely covered by medifixed hyaline and black hairs,
0.4-1 mm long; lower teeth subulate, unequal, (lateral ones 2.8-3 mm long, and central one
2.5-2.8 mm long), the upper ones subulate, 3.2-3.5 mm long. Corolla white, sometimes
tinged with pale-violet; standard oblanceolate-spathulate, retuse at apex, 14-16 X 6.5-6.8
mm; wings 12-12.5 mm long; keel 10-11 mm long. Stamen filaments 9.5-10 mm long;
anther yellow, oblong, 0.8-0.9 mm long. Pistil 8.5-10 mm long; ovary densely hairy, with
appressed hairs, 0.2-0.5 mm long; style glabrous; stigma flattened, papillose. Legume
ellipsoid, 9-10 x 3-3.2 mm, densely hairy, with white hairs 0.5-1 mm long, and black ones
0.1-0.3 mm long, beak 1.2-1.5 mm long. Seeds reniform, olivaceous, 1.9-2.2 x 1.5-1.7
mm, smooth, laterally compressed.

Chorology: Thassos (Fig. 8C).
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2 - Astragalus hubermorathii Brullo, Giusso & Musarella sp. nov. (Figs. 3A, 4Q, 5N,
6M, 7H)

Holotype: Turkey, C4 Icel, d. Giilnar, 900-970 m, 7.6.1950, A. Huber-Morath 10436 (G!).
Synonym: Atragalus angustifolius subsp. longidens Hub.-Mor. & V.A. Matthews in D.F.
Chamb. & V.A. Matthews, Notes Roy. Bot. Gard. Edinburgh 29: 308, 1969, non
Astragalus longidens Freyn, Bull. Herb. Boiss. 3: 131, 1895 - Holotype: Turkey, C4 Icel,
d. Giilnar, 900-970 m, 7.6.1950, A. Huber-Morath 10436 (G!).

Diagnosis: The reference is Astragalus angustifolius subsp. longidens Hub.-Mor. & V.A.
Matthews in Chamb. & Matthews (1969).

Dwarf shrub forming a loose, thorny cushion, 20-60 cm tall. Stems woody, densely branched,
tough, with persistent stipules and rachis in the old parts of the branches. Leaves imparipinnate,
1.5-5 cm long, with ivory rachis, 0.6-1 mm in diameter, when juvenile covered by scattered
hairs and protracted into a straight spine, shorter than the terminal leaflets. Leaflets oblong,
glaucous-sericeous, acute, 6-9-paired, 4-7 X 1.3-2 mm, covered by appressed medifixed hya-
line hairs. Leaflet peduncle 0.2-0.4 mm long. Stipules ovate-lanceolate, 3.5-6 x 1.2-2 mm,
joined to the rachis about half-way, acuminate at apex, coriaceous, straw coloured, 1-nerved,
hairy, with hairs 0.2-0.4 mm long. Raceme 3-6 flowered, longer than leaves, with peduncle 1.5-
2.5 cm long. Bract narrowly lanceolate, hyaline, apiculate, 6-8 mm long, hairy-ciliate.
Bracteoles subulate, hairy, 4-5.5 mm long, inserted at the calyx base. Calyx cylindrical-cam-
panulate, two-lipped, 11.5-14 mm long, 3.3-3.5 mm in diameter, densely covered by medifixed
hyaline and black hairs, the hyaline ones 0.8-1.6 mm long, the black ones 0.2-0.6 mm long;
teeth subulate, subequal, 4.5-7 mm long. Corolla cream; standard oblanceolate-spathulate,
retuse at apex, 15-19 X 5.5-7 mm; wings 12.5-14.5 mm long; keel 11.5-13.5 mm long. Stamen
filaments 12.5-13 mm long; anther yellow, oblong, 0.7-0.8 mm long. Pistil 11-12 mm long;
ovary densely hairy, with hairs 0.2-0.4 mm long; style glabrous; stigma subglobose, verrucose.
Legume ovoid to ellipsoid, 10.5-13 x 2.8-3.5 mm, villous, with white hairs 0.5-1.2 mm long,
and black ones 0.1-0.4 mm long, beak 1.5-2 mm long. Seeds reniform, brown-olivaceous, 2.8-
3 x 1.8-2 mm, smooth, laterally compressed.

Chorology: S Anatolia (Fig. 9B).

Note: The epithet longidens is not available at specific level, since the binomial Astragalus
longidens Freyn was used for describing a different species (see Podlech, 2008Db).

3 — Astragalus pungens Willd., Sp. Pl., ed.4, 3(2): 1325, 1802. (Figs. 3Q, 4U, 5M,
6L, 70)

Lectotype: “Tragacantha humillima se spargens floribus spicatis”, in Galatia, cor.29, J.P.
de Tournefort (B-W 14089/1!; isotypes: B-W 14089/2!, P-JUSS 15288, P-
VAILL), designated by Podlech (1998).

Synonyms: Astragalus angustifolius Lam. subsp. pungens (Willd.) Hayek, Feddes Repert.
Beih. 30(1): 790, 1926 - Astragalus angustifolius var. peduncularis Boiss., F1. Or. 2: 490,
1872; Typonym: homotypic with 4. pungens Willd. - Astragalus bracteolatus DC,
Astragalogia : 208, 1802; Typonym: homotypic with 4. pungens Willd.
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Dwarf shrub forming a loose, thorny cushion, 20-50 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 2-7 cm long, with ivory rachis, 0.5-0.6 mm in diameter, when juvenile cov-
ered by scattered hairs and protracted into a straight spine, subequal or shorter than the ter-
minal leaflets. Leaflets oblong, glaucous-sericeous, rounded to subobtuse, 6-8-paired, 3-5
% 0.9-1.5 mm, covered by appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm
long. Stipules ovate-lanceolate, 5-6 x 1.2-1.5 mm, joined to the rachis about 1/3 - 1/2 of
its length, acuminate at apex, coriaceous, straw coloured, 1-nerved, hairy, with hairs 0.2-
0.4 mm long. Raceme 6-15 flowered, longer than leaves, with peduncle 2.5-12 cm long.
Bract narrowly lanceolate, hyaline, apiculate, 3-4.5 mm long, hairy. Bracteoles subulate,
hairy, 2-2.6 mm long, inserted at the calyx base. Calyx cylindrical, two-lipped, 8-9.5 mm
long, 3-3.7 mm in diameter, densely covered by medifixed hyaline and black hairs, 0.2-0.6
mm long; lower teeth subulate, subequal, 3-3.5 mm long, the upper ones linear-triangular,
2.5-3 mm long. Corolla cream; standard oblanceolate-spathulate, retuse at apex, 16-18 x
6-7 mm; wings 13-14 mm long; keel 12-13 mm long. Stamen filaments 12 mm long; anther
yellow, oblong, 0.7-0.8 mm long. Pistil 11-12 mm long; ovary densely hairy, with hairs
0.4-0.6 mm long; style glabrous; stigma hemispherical, slightly flattened, papillose.
Legume ovoid to ellipsoid, 9-13 x 2.8-3 mm, densely hairy, with white hairs 0.4-0.8 mm
long, and black ones 0.1-0.3 mm long, beak 1.2-1.5 mm long. Seeds reniform, dark brown,
2-3 x 1.5-1.8 mm, smooth, laterally compressed.

Chorology: Anatolia (Fig. 9A).

4 - Astragalus valdeviolaceus Brullo, Giusso & Musarella sp. nov. (Figs. 31, 4F, 5E, 6P,
7T)

Holotype: “Astragalus angustifolius var. violaceous Boiss.”, supra Elmalu Lyciae,
9.6.1860, E. Bourgeau 69 (G-BOISS!).

Synonyms: Astragalus angustifolius var. violaceus Boiss., Fl. Or. 2: 490, 1872, non 4. vio-
laceus Basil., Bot. Mater. Gerb. Glavn. Bot. Sada RSFSR 3: 115, 1922; Lectotype: supra
Elmalu Lyciae, 9.6.1860, E. Bourgeau 69 (G-BOISS!; isotypes: G-BOISS!, W!), desig-
nated by Podlech (1998) - Astragalus angustifolius subsp. violaceus (Boiss.) Ponert,
Feddes Repert. 83: 632, 1973 - Astragalus angustifolius var. glabrescens Boiss., Fl. Or. 2:
490, 1872 ; Lectotype: Lyciae in graminosis regionis alpinae, Montis Elmalu, 25.6.1860,
Bourgeau 63 (G-BOISS!; isotypes: B!, W!), designated by Podlech (1998).

Diagnosis: The reference is Astragalus angustifolius var. violaceus Boiss. in Boissier
(1872).

Dwarf shrub forming a loose spiny cushion, 10-40 cm tall. Stems woody, very branched,
tough, with persistent stipules and rachis in the old part of the branches. Leaves imparip-
innate, 2-4.5 cm long, with rachis ivory, 0.6-1 mm in diameter, juvenile covered by scat-
tered hairs and protracted into a straight spine, subequal or longer than the upper leaflets.
Leaflets oblong, glaucous, obtuse at apex, 7-10-paired, 2-5 x 0.8-1.3 mm, covered by
appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules linear-
lanceolate, 4-5.5 X 1.4-1.6 mm, joined to the rachis about half-way, acuminate at apex,
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coriaceous, straw coloured, uninerved, hairy-ciliate, with hairs 0.3-0.6 mm long. Raceme
3-10 flowered, with peduncle 1.2-2.5 cm long. Bract narrowly lanceolate, hyaline, acute,
3-5 mm long, hairy. Bracteoles lanceolate, hairy, 2.3-3 mm long, inserted at the calyx base.
Calyx, cylindrical, two lipped, 8.5-10 mm long, 3.5-3.7 mm in diameter, densely covered
by medifixed hyaline and black hairs, 0.4-1.6 mm long; teeth subequal, 2.5-3.2 mm long,
the lower ones subulate, the upper ones subulate-triangular. Corolla pinkish-purple to pink-
ish-violet; standard obovate-spathulate, retuse at apex, 17-19 x 6-7 mm; wings 12-13 mm
long; keel 11-12 mm long. Stamen filaments 13 mm long; anther yellow, oblong, 0.8 mm
long. Pistil 12.5-13 mm long; ovary hairy, with hairs 0.5-1 mm long, style glabrous; stig-
ma papillose, flattened. Legume ellipsoid to fusiform, 6.5-9.5 x 2-2.2 mm, sparsely hairy,
with hairs black and white, 0.2-0.5 mm long, with a beak 1-1.5 mm long. Seeds reniform,
1.8-2 x 1-1.3 mm, dark brown, smooth, laterally compressed.

Chorology: CS Anatolia (Fig. 10L).

Note: The epithet violaceus is not available to be used at specific level, since the binomial
Astragalus violaceus Basil. was used for describing a different species (see Podlech, 2008b).

5 - Astragalus hermoneus Boiss., Diagn. Pl. Orient., ser. 1, 9: 94, 1849. (Figs. 3B, 4A,
5P, 6N, 71)

Lectotype: Gebel Scheick, Hermon Antilibani nec non in monte Gebel Baruck Libani inter
Rascheya et Deir el Kammar, VII.1846, E. Boissier (G-BOISS!; isotypes: GOET, K, P).
Syntype: Hermon cacumen, VII.1846, Boissier (G-BOISS!, CGE, K, LE, MSB!, P, W,
ZT), designated by Podlech (1998).

Dwarf shrub forming a loose spiny cushion, 5-15 c¢m tall. Stems woody, very branched, tough,
with persistent stipules and rachis in the old part of the branches. Leaves imparipinnate, 2-4 cm
long, with rachis ivory, 0.7-1 mm in diameter, juvenile covered by scattered hairs and protract-
ed into a straight spine, shorter than the upper leaflets. Leaflets obovate to linear-obovate, glau-
cous, slightly pubescent, obtuse at apex, 7-8 paired, 2.5-5 x 1-1.5 mm, covered by appressed
medifixed hyaline hairs. Leaflet peduncle 0.2 mm long. Stipules ovate-lanceolate, 3.5-5 x 1.8-
2 mm, joined to the rachis about half-way acuminate at apex, coriaceous, straw coloured, unin-
erved, densely ciliate at margin with hairs 0.3-0.5 mm long and densely hairy in the central part.
Raceme 3-4 flowered, with peduncle 1-2.5 cm long. Bract lanceolate, hyaline, acute, 2.5-3 mm
long, densely hairy. Bracteoles subulate-lanceolate, densely hairy, 1.2-1.8 mm long, inserted at
the calyx base. Calyx cylindrical, two lipped, 8-8.5 mm long, 2.5-3 mm in diameter, densely
covered by medifixed hyaline and black hairs, the hyaline ones 0.4-0.8 mm long, the black ones
0.2-0.4 mm long; teeth subequal, 1.2-1.5 mm long, subulate-triangular. Corolla whitish-pink;
standard oblanceolate-spathulate, retuse at apex, 15-18(20) x 4-5 mm; wings 13.5-14.5 mm
long; keel 12.5-13.5 mm long. Stamen filaments 13-13.5 mm long; anther yellow, oblong, 0.8-
0.9 mm long. Pistil 13-14 mm long; ovary subglabrous, style glabrous; stigma papillose, hemi-
spheric. Legume 13-14 x 3-3.5 mm, glabrous, ellipsoid, with a beak 1.5-2 mm long. Seeds reni-
form, 2.3-3 x 1.8-2 mm, dark brown, smooth, laterally compressed.

Chorology: Lebanon, Syria and Israel (Fig. 101).
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6 - Astragalus sirinicus Ten., Prodr. Fl. Neap. App. 5:25 et F1. Neap. 5:132, T.171, 1826.
(Figs. 3H, 41, 5T, 6T, 7U)

Lectotype: “in montes Sirini, prope Lago negro” M. Tenore (K; isotypes: BR, REG), des-
ignated by Podlech (2008).

Dwarf shrub forming a loose spiny cushion, 10-30 cm tall. Stems woody, very branched,
tough, with persistent stipules and rachis in the old part of the branches. Leaves imparip-
innate, 3.5-6 cm long, with rachis ivory, 1-1.3 mm in diameter, juvenile covered by scat-
tered hairs and protracted into a straight spine, subequal or shorter than the upper leaflets.
Leaflets oblong-lanceolate, green-glaucous, acute at apex, 8-11 paired, 2.5-7 x 1.5-2.7
mm, covered by appressed medifixed hyaline hairs. Leaflet peduncle 0.3-0.5 mm long.
Stipules linear-lanceolate to linear-triangular, 7-9 x 1.8-2.2 mm, joined to the rachis about
1/4-1/3 of its length, acuminate at apex, coriaceous, straw coloured, uninerved, densely cil-
iate at margin with hairs 0.7-1.5 mm long and hairy in the central part. Raceme 8§-15 flow-
ered, with peduncle 1-3 cm long. Bract lanceolate, hyaline, acute, 4-6 mm long, densely
hairy. Bracteoles lanceolate, densely hairy, 0.8-1.3 mm long, inserted at the base of calyx.
Calyx cylindrical, two lipped, 7.5-8 mm long, 3.6-4 mm in diameter, densely covered by
medifixed hyaline and black hairs; the hyaline ones 0.4-1 mm long, the black ones 0.3-0.9
mm long; teeth subequal, 2-2.5 mm long, linear-triangular, the lower ones linear-triangu-
lar, the upper ones triangular. Corolla white to yellowish-white, tinged with violet to white-
violet in the keel; standard retuse at apex, 16-18 x 7-7.5 mm; wings 14-15 mm long; keel
12-14 mm long. Stamen filaments 12.5-13 mm long; anther yellow, oblong, 0.8 mm long.
Pistil 12.5-13 mm long; ovary hairy, style glabrous; stigma papillose, hemispheric.
Legume 13-15 x 4-5 mm, sparsely hairy, with hairs white, 1-2 mm long, ellipsoid to ovoid-
ellipsoid with a beak 2.5-3 mm long. Seeds reniform, 3-3.2 x 1.9-2.2 mm, blackish-brown,
smooth, laterally compressed.

Chorology: Italy (Fig. 10B).

7 - Astragalus tymphresteus Boiss. & Spruner in Boiss., Diagn. Pl. Orient, ser.1, 2: 63,
1843. (Figs. 3M, 4D, 58S, 6R, 7N)

Lectotype: In monte Velugo Aetolia, 1842, Spruner (G-BOISS!; isotypes: M!, P), desig-
nated by Podlech (2008).

Synonym: A. angustifolius Lam. subsp. tymphresteus (Boiss. & Spruner) Hayek, Feddes
Repert. Beih. 30 (1):789, 1926.

Dwarf shrub forming a loose spiny cushion, 20-50 cm tall. Stems woody, very branched,
tough, with persistent stipules and rachis in the old part of the branches. Leaves imparip-
innate 1.8-3 cm long, with rachis ivory, 1-1.3 mm in diameter, juvenile covered by
appressed long hairs and protracted into a straight spine, shorter than the upper leaflets.
Leaflets oblong, green-glaucous, obtuse at apex, 6-10 paired, 2.8-5.5 x 1.3-2.5 mm, cov-
ered by appressed medifixed hyaline hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules lin-
ear-lanceolate, 4-8 x 1.8-2.2 mm, joined to the rachis about 1/5-1/4 of its length, acute at
apex, coriaceous, straw coloured, uninerved, densely ciliate at margin with hairs 0.9-1.1
mm long and hairy at the base. Raceme 6-15 flowered, longer than leaves, with peduncle
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1.5-3.5 cm long. Bract ovate-lanceolate to lanceolate, hyaline, acute (rar. rounded), 3-7
mm long, covered by subpatent hairs, 0.4-0.8 mm long. Bracteoles narrowly subulate, 1.2-
1.6 mm long, covered by subpatent hairs, inserted at the base of calyx. Calyx cylindrical,
two lipped, 7.5-9 mm long, 3.5-4.2 mm in diameter, densely covered by medifixed hyaline
and black subpatent hair, 0.8-1.5 mm long; teeth subequal, 2.5-3 mm long, the lower ones
subulate-triangular, the upper ones triangular. Corolla yellowish-white, tinged with violet
especially in the keel; standard oblanceolate-spathulate, retuse at apex, 17-19 x 8-8.5 mm;
wings 13.5-14 mm long; keel 11.5-12 mm long. Stamen filaments 11-12 mm long; anther
yellow, subcircular, 0.8-0.9 mm long. Pistil 11-12 mm long; ovary hairy, with hairs 1-1.6
mm long, style glabrous; stigma verrucose, hemispherical. Legume 11-13 x 3.5-3.8 mm,
densely lanuginose-hairy, with white hairs 0.8-1.5 mm long and black ones 0.1-0.4 mm
long homogeneously distributed, ellipsoid to ovoid-ellipsoid with a beak 2.5-3.2 mm long.
Seeds reniform, 2.3-3 x 1.6-2.1 mm, olivaceous, smooth, laterally compressed.

Chorology: N Greece, Macedonia, Albania and Serbia (Fig. 10A).

8 - Astragalus taygeteus Perss. & Strid, Willdenowia 12: 207, 1982. (Figs. 3C, 4B, 5R,
60, 7L)

Holotype: Greece, Nom. Messinias, Ep. Kalamon, Mt. Taygetos, along ridge leading up to
the main summit from the south, above places called Vrisi tou Dhespoti, just W of the crest,
c. 2300 m, limestone, 1.7.1979, Strid & Papanicolaou 15315 (C; isotypes: B!, G!).

Dwarf shrub forming a loose, thorny cushion, 10-30 cm tall. Stems woody, densely branched,
tough, with persistent stipules and rachis in the old parts of the branches. Leaves imparipin-
nate, 2-4.5 cm long, with ivory rachis, when juvenile covered by scattered hairs and protract-
ed into a straight spine, longer than the terminal leaflets. Leaflets oblong-elliptical, silvery-
sericeous, rounded or slightly apiculate, 4-7-paired, 3.5-8 x 1.2-2.2(3) mm, covered by
appressed medifixed hyaline hairs. Leaflet peduncle 0.3-0.4 mm long. Stipules lanceolate, 5-
5.5 x 1.5-2 mm, joined to the rachis about 1/4 of its length, acuminate at apex, coriaceous,
straw coloured, 1-nerved, totally hairy-ciliate. Raceme 4-12-flowered, with peduncle 2-5 mm
long. Bract lanceolate, hyaline, apiculate, 3-6 mm long, covered by appressed hairs, 0.2-0.4
mm long. Bracteoles subulate, hairy, 1.3-2 mm long, inserted at the calyx base. Calyx cylin-
drical, two-lipped, 7-9 mm long, 2.5-3.2 mm in diameter, densely covered by medifixed hya-
line and black subappressed hairs, 0.2-0.8 mm long; lower teeth subulate-triangular, subequal,
2.5-3.4 mm long, the upper ones triangular, 1.8-2.7(3) mm long. Corolla cream, tinged with
pinkish-purple; standard spathulate-obovate, retuse at apex, 14-18(19) x 5-7 mm; wings 13-
14 mm long; keel 11-13 mm long. Stamen filaments 11.5-12 mm long; anther yellow, subcir-
cular, 0.9-1 mm long. Pistil 10-10.5 mm long; ovary densely hairy, with hairs 0.6-1 mm long;
style glabrous; stigma hemispherical, papillose. Legume ovoid-ellipsoid to ellipsoid, (9)10-13
x 3.2-4. mm, densely hairy, with white hairs 0.3-0.6 mm long and black ones 0.1-0.3 mm long
homogeneously distributed, beak 2-3 mm long . Seeds reniform, brown-olivaceous, 2-2.5 x
1.6-17 mm, smooth, with dark brown dots, laterally compressed.

Chorology: S Greece at Mt. Taygetos (Fig. 10G).
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9 - Astragalus heideri Wettst., Sitz.-Ber. Akad. Wiss. Wien, 98: 388, t.2 fig.1-7, 1890.
(Figs. 3D, 4C, 50, 6Q, M)

Lectotype: It.ner. Pamphyliam et Pisidiam, Auf Felsen bei Sagalassus, 4. Heider (WU!),
designated by Podlech (2008).

Synonym: Astragalus heideri Wettst., Oesterr. Bot. Zeit. 39: 157, 1889, nom. nud.

Dwarf shrub forming a compact, thorny cushion, 20-50 cm tall. Stems woody, densely
branched, tough, with persistent stipules and rachis in the old parts of the branches. Leaves
imparipinnate, 4-5 cm long, with ivory rachis, 0.5-0.6 mm in diameter, when juvenile cov-
ered by scattered hairs and protracted into a straight spine, shorter than the terminal
leaflets. Leaflets elliptical to elliptical-oblong, glaucous-sericeous, rounded to subobtuse,
8-12-paired, 3.5-6 x 1.2-1.5(2) mm, covered by appressed medifixed hyaline hairs. Leaflet
peduncle 0.1-0.2 mm long. Stipules ovate-lanceolate, 4.5-6 x 1.6-2 mm, joined to the
rachis about half-way, acute at apex, coriaceous, straw coloured, 1-nerved, hairy, with hairs
0.4-0.6 mm long. Raceme 2-5-flowered, with peduncle 0.5-1 cm long. Bract narrowly
lanceolate, hyaline, acute, 2.5-4 mm long, hairy-ciliate. Bracteoles subulate-lanceolate,
hairy, 1.5-2 mm long, inserted at the calyx base. Calyx cylindrical, two-lipped, 8-8.5 mm
long, 2.8-3 mm in diameter, densely covered by medifixed hyaline and black hairs, the
hyaline ones 0.3-0.6 mm long, the black ones 0.1-0.3 mm long; lower teeth subulate, sube-
qual, 2-2.3 mm long, the upper ones subulate-triangular, 1.6-1.8 mm long. Corolla cream;
standard spathulate, slightly retuse at apex, 14.5-15.5 x 5.5-6 mm; wings 12-13 mm long;
keel 11-12 mm long. Stamen filaments 10-11 mm long; anther yellow, oblong, 0.8-0.9 mm
long. Pistil 8-9 mm long; ovary with subpatent hairs, with hairs 0.5-0.6 mm long; style
glabrous; stigma subglobose, verrucose. Legume ellipsoid, 10-12 x 2.7-3 mm, villous,
with white hairs 0.6-1 mm long, and black ones 0.1-0.3 mm long, distributed mainly
above, beak 1.5-2 mm long. Seeds reniform, dark brown, 2.2-2.4 x 1.4-1.5 mm, smooth,
laterally compressed.

Chorology: S Anatolia, near Isparta (Fig. 10H).

10 - Astragalus gennarii Bacch. & Brullo, Willdenowia 36:160, 2006. (Figs. 3R, 4L, 5D,
6U, 7Q)

Holotype: Sardinia, Monte Albo, Punta Turuddo-Lula, 26.5.2004, Bacchetta et al. (CAT!,
isotypes: B!, CAG!, CAT!, FI!, PAL!).

Dwarf shrub forming a dense compact, spiny cushion, 20-50 c¢m tall. Stems woody, very
branched, tough, with persistent stipules and rachis in the old part of the branches. Leaves
imparipinnate 3-5 cm long, with rachis ivory, juvenile covered by scattered hairs and pro-
tracted into a straight spine, longer than the upper leaflets. Leaflets oblong, green, round-
ed to obtuse at apex, 6-11 paired, 2-6 x 1-2.2 mm, covered by appressed medifixed hya-
line hairs. Leaflet peduncle 0.2-0.4 mm long. Stipules triangular to obovate-lanceolate, 5-
6 x 2-2.5 mm, joined to the rachis about half-way, acute at apex, coriaceous, straw
coloured, uninerved, densely hairy in the outer faces and at margin with hairs 0.4-0.7 mm
long. Raceme 2-4 flowered, with peduncle 0.2-1 cm long. Bract lanceolate, hyaline, long-
apiculate, 1.5-3 mm long, densely hairy. Bracteoles lanceolate, densely hairy, 0.5-1.5 mm
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long, inserted in the peduncle. Calyx cylindrical, two lipped, 6-7 mm long, 3-3.5 mm in
diameter, densely covered by medifixed hyaline and black hairs; the hyaline ones 0.3-0.5
mm long, the black ones 0.1-0.5 mm long; teeth triangular, the lower ones 1-1.2 mm long,
the upper ones 1.2-1.5 mm long. Corolla white tinged with pinkish-violet in the keel; stan-
dard, retuse at apex, 14-18 x 7-8 mm; wings 13-15 mm long; keel 12-15 mm long. Stamen
filaments 12-13 mm long; anther yellow, oblong, 1 mm long. Pistil 11-12 mm long; ovary
hairy, with appressed hairs, 0.2-0.5 mm long; style glabrous; stigma papillose, sub-hemi-
spherical. Legume ellipsoid to fusiform, 11-13 x 3-3.2 mm, sparsely hairy, with hairs white
0.1-0.7 mm long, beak 1.5-1.8 mm long. Seeds reniform, 2.6-2.9 x 1.6-1.7 mm, brown-oli-
vaceous, dotted, smooth, laterally compressed.

Chorology: Sardinia at Mt. Albo (Fig. 10E).

11 - Astragalus greuteri Bacch. & Brullo, Willdenowia 36: 162, 2006. (Figs. 3S, 4E, 5U,
61, 7R)

Holotype: Corsica, Col di Bavella, Zonza, 27.5.2004, Bacchetta, Brullo & Casti (CAT!;
isotypes: B!, CAG!, CAT!, FI!, PAL!).

Dwarf shrub forming a loose spiny cushion, 10-30 cm tall. Stems woody, very branched,
tough, with persistent stipules and rachis in the old part of the branches. Leaves imparip-
innate 3.5-6 cm long, with rachis ivory, juvenile covered by scattered hairs and protracted
into a straight spine, longer than the upper leaflets. Leaflets oblong, green, rounded to
obtuse at apex, 9-11 paired, 2-6 x 1.5-2.5 mm, covered by appressed medifixed hyaline
hairs. Leaflet peduncle 0.2-0.3 mm long. Stipules linear-lanceolate, 6.5-8.5 x 2-2.2 mm,
joined to the rachis about half-way, acuminate at apex, coriaceous, straw coloured, unin-
erved, densely hairy at margin with hairs 0.5-1 mm long. Raceme 3-5 flowered, with
peduncle 1-3 cm long. Bract lanceolate, hyaline, long-apiculate, 5-6 mm long, densely
hairy. Bracteoles linear-lanceolate, densely hairy, 2-3 mm long, inserted in the peduncle.
Calyx cylindrical, two lipped, 9-10 mm long, 3.5-4 mm in diameter, densely covered by
medifixed hyaline and black hairs; the hyaline ones 0.3-1 mm long, the black ones 0.3-1.2
mm long; teeth linear-triangular, the lower ones (2.5)3-4 mm long, the upper ones 2.5-3.5
mm long. Corolla white to white-violet; standard, retuse at apex, 20-23 x 8-9.5 mm; wings
15-16 mm long; keel 15-16 mm long. Stamen filaments 14-15 mm long; anther yellow,
oblong, 1.1-1.2 mm long. Pistil 13-14.5 mm long; ovary hairy, style glabrous; stigma
papillose, conic. Legume ellipsoid to fusiform, 11-12 x 3-4 mm, sparsely hairy, with hairs
white 1-2 mm long, beak 1.5 mm long. Seeds reniform, 2.5-3 x 1.5-1.6 mm, brown-oliva-
ceous, smooth, laterally compressed.

Chorology: Corsica (Fig. 10C).

12 - Astragalus genargenteus Moris, Stirp. Sard. Elench. 1:11, 1827. (Figs. 3N, 4H, 5Q,
6H, 7P)

Lectotype: Astragalus gennargenteus, Moris (TO!), designated by Corrias (1979).
Synonym: A. sirinicus subsp. genargenteus (Moris) Arcang., Comp. FI. Ital.: 187, 1882.
Dwarf shrub forming sub-loose piny cushion, 10-30 c¢m tall. Stems woody, very branched,
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tough, with persistent stipules and rachis in the old part of the branches. Leaves imparipinnate
3-6 cm long, with rachis ivory, juvenile covered by scattered hairs and protracted into a straight
spine, longer than the upper leaflets. Leaflets oblong, green, rounded to obtuse at apex, (5)9-
11(12) paired, 2-6 x 1.5-3 mm, covered by appressed medifixed hyaline hairs. Leaflet pedun-
cle 0.2-0.4 mm long. Stipules linear-triangular, 6-7 x 2-2.5 mm, joined to the rachis about half-
way, acute at apex, coriaceous, straw coloured, uninerved, sparsely hairy at margin with hairs
0.2-0.3 mm long. Raceme (2)3-5 flowered, with peduncle 1-2 cm long. Bract lanceolate, hya-
line, long-apiculate, 2.5-3.5 mm long, densely hairy. Bracteoles lanceolate, densely hairy, 1.5-
2 mm long, inserted in the peduncle. Calyx cylindrical, two lipped, 9-10 mm long, 4-4.5 mm
in diameter, densely covered by medifixed hyaline and black hairs; the hyaline ones 0.5-1 mm
long, the black ones 0.2-0.5 mm long; teeth linear-triangular, the lower ones 2.5-2.8 mm long,
the upper ones 2-2.2 mm long. Corolla white tinged with pinkish-violet in the keel; standard
oblanceolate-spathulate, 16-20 x 8-8.5 mm, retuse at apex; wings 15-18 mm long; keel 13-15
mm long. Stamen filaments 12-13 mm long; anther yellow, oblong, 1 mm long. Pistil 12.5-13
mm long; ovary hairy, with subappressed hairs, 0.4-1 mm long; style glabrous; stigma papil-
lose, subglobose. Legume ellipsoid to fusiform, 12-15 x 3-4 mm, subglabrous to sparsely hairy,
with hairs white 1-1.2 mm long, beak 2 mm long. Seeds reniform, 2.2-2.5 x 1.2-1.5 mm,
brown-olivaceous, smooth, laterally compressed.

Chorology: Sardinia at Mt. Gennargentu (Fig. 10D).

13 - Astragalus croaticus Alegro, Bogdanovi¢, Brullo & Giusso, Ann. Bot. Fenn. 46:
570, 2009. (Figs. 3T, 4G, 5L, 6S, 7S)

Holotype: Croatia, Dalmatia, Biokovo, Osi¢ine, mountain rocky places within the clear-
ings of Pinus nigra forests, 1320 m a.s.l., 07.V1.2007, A. Alegro & S. Bogdanovi¢ s.n.
(CAT!; isotypes: CAT!, PAL!, ZA!).

Synonyms: Astragalus angustifolius Lam. subsp. biokovensis KuSan Acta Mus. Maced.
Sci. Nat. 4: 64. 1956, nom. inval. - Astragalus angustifolius auct. fl. croat. non Lam., 1783
- Astragalus sempervirens auct. fl. croat. non Lam., 1783 — Astragalus aristatus auct. fl.
croat. non L’Hér., 1791 — Astragalus sirinicus auct. fl. croat. non Ten., 1826.

Dwarf shrub forming a loose, spiny cushion, 10-30 cm tall. Stems woody, densely branched,
tough, with persistent stipules and rachis in the old parts of the branches. Leaves imparip-
innate, 2-6 cm long, with ivory rachis, when juvenile covered by scattered hairs and pro-
tracted into a straight spine, longer than the terminal leaflets. Leaflets oblong, green-glau-
cous, obtuse at apex, 6-13 paired, 2-5 x 0.8-1.7 mm, covered by appressed medifixed hya-
line hairs. Leaflet peduncle 0.2-0.6 mm long. Stipules lanceolate, 4-5.5 x 1.2-1.3 mm long,
joined to the rachis about half-way, acuminate at apex, coriaceous, straw coloured, 1-
nerved, hairy in the central part and ciliate at margin. Raceme 6-10-flowered, with pedun-
cle up to 1.5 long. Bract lanceolate, hyaline below, greenish above, apiculate, 4-5 mm long,
densely hairy. Bracteoles ovate-lanceolate, densely hairy, 1.4-2 mm long, inserted at the
calyx base. Calyx cylindrical, tinged with pink, two-lipped, 8-9 mm long, 3-3.6 mm in
diameter, densely covered by medifixed hyaline and black hairs; the hyaline ones 0.1-0.3
mm long, the black ones 0.1-0.2 mm long; teeth subulate, the lower ones unequal (the lat-
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eral ones 2.8-3 mm long, and the central one 2.5-2.7 mm long), the upper ones 2.2-2.5 mm
long. Corolla white tinged with pink; standard oblanceolate-spathulate, retuse at apex, 18-
20 x 6.5-7 mm; wings 16-17 mm long; keel 13.5-14.5 mm long. Stamen filaments 12-14
mm long; anther yellow, subcircular, 0.8-0.9 mm long. Pistil 11-12 mm long; ovary sparse-
ly hairy, hairs 0.2 mm long; style glabrous; stigma subglobose, verrucose. Legume ellip-
soid, 11-12 x 2.5-3.5 mm, subglabrous, with white hairs, beak 1.8-2 mm long. Seeds reni-
form, 2-2.5 x 1.1-1.7 mm, olivaceous, smooth, laterally compressed.

Chorology: Croatia at Mt. Biokovo and Mt. Mosor (Fig. 10F).

Finally, by using morphologically more relevant characters, an analytical key was prepared
for an easier identification of the investigated taxa.

Key to the species belonging to the Astragalus angustifolius group

1- Leaves with rachis apex longer than terminal leaflets .. e e 2
1- Leaves with rachis apex subequal or shorter than termlnal leaﬂets .............................. 7
2- Corolla pinkish-purple to pinkish-violet; legumes densely hairy, with whlte and black hairs....3
2- Corolla white or tinged with pinkish-violet mainly in the keel; legumes subglabrous or
sparsely hairy with white hairs only .........ccccocoiiiieiiiieecee e 4
3- Rachis at the base 1.2-1.5 mm wide; leaflets 4-7 pairs; stipules joined to the rachis about
1/4 of its length; inflorescence peduncle 0.2-0.5 ¢cm long; bracteole 1.3-2 mm long;
SEEA AOTEA. .. eeeiiiiieiiieiiee ettt ettt et e sre b s raebeenaens A. taygeteus
3- Rachis at the base 0.6-1 mm wide; leaflets 7-10 pairs; stipules joined to the rachis about
halfway; inflorescence pedunclel.2-2.5 cm long; bracteoles 2.3-3 mm long; seed not

AOTEEA . A. valdeviolaceus
4- Pulvine hemispheric compact; inflorescence peduncle 0.2-1 cm long; bracteoles 0.5-1.5
mm long; calyx 6-7 mm long, with teeth 1-1.5 mm.........ccoovriininiinieen. A. gennarii
4- Pulvine loose; inflorescence peduncle 1-3 cm long; bracteoles 1.5-3 mm long; calyx 8-
10 mm long, with teeth 2.5-4 mm.. .. e
5- Leaf rachis at base 0.5-1 mm Wlde st1pules 4 5 5 mm lon,, raceme 6 10-flowered;
bracteoles inserted in the calyx; ovary subglabrous...........ccocceeeieeiiieennnnen. A. croaticus
5- Leaf rachis at base 1-1.5 mm wide; stipules 6-8.5 mm long; raceme 3-5-flowered;
bracteoles inserted in the peduncle; ovary hairy......... ...6
6- Stipules hairy; bracts 5-6 mm long; calyx teeth 2-2. 8 mm long, standard 20 23 mm long,
legume 11-12 mm long; seeds dotted.. e ...A. greuteri

6- Stipules sparsely hairy below and 0111ate at margin; bracts 2 5- 3 5 mm long, calyx
teeth (2.5)3-4 mm long; standard 16-20 mm long; legume 13-14 mm long; seeds not

L4 0] 17T BTSRRI A. genargenteus
7= PUIVINE LOOSE. ..ottt e et e 8
7- Pulvine hemispheric compact................. 13
8- Rachis at base 1-1.3 mm wide; leaﬂets green—glaucous stlpules up to 9 mm long, joined

to the rachis 1/5-1/3 of its length, legume beak 2.5-3.2 mm long.........ccccceovnienrnnnnn. .. 9

8- Rachis at base 0.5-1 mm wide, leaflets glaucous to glaucous sericeous, stipules up
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to 6 mm long, joined to the rachis about halfway (rar. 1/3 of its length), legume beak

1=2 MM LONIZ . ettt ettt ettt 10
9- Leaves 1.8-3 cm long, obtuse; inflorescence exceeding the leaves; calyx teeth 2.5-3 mm
long; legume 11-13 mm long; seeds 0livaceous .........ccceceereerveriereenennen. A. tymphresteus
9- Leaves 3.5-6 cm long, acute; inflorescence not exceeding the leaves; calyx teeth 2-2.5
mm long; legume 13-15 mm long; seeds dark brown............ccccoecenieieniennnns A. sirinicus
10- Inflorescence 6-15 flore with pedulcle 2.5-12 cm long........cccoecveveerecennnnne. A. pungens
10- Inflorescence 2-6 flore with pedulcle 0.5-2.5 cm 1ong........cccoevevierieneiieeeieeeeee 11
11- Leaf rachis at base 0.5-0.6 mm wide; inflorescence peduncle 0.5-1 cm long; leaves
With 8-12 pairs 0f 1eaflets........ccoovveviiiiiriiiesecececee e A. heideri
11- Leaf rachis at base 0.6-1 mm wide; inflorescence pedunclel.2-2.5 cm long; leaves with
6-8(9) PAIrs OF 1CATIELS. . ..o 12

12- Stipules hairy in the central part and ciliate at margin; bracts 2.3-3 mm long; bracte-
oles 1.2-1.8 mm long; calyx 8-8.5 mm long with teeth 1.2-1.5 mm long; ovary and
legume glabrous or sUbZIabrous. ........c....vvvviiiieiiiieieeiee e A. hermoneus

12- Stipules totally hairy; bracts 6-8 mm long; bracteoles 4.5-5 mm long; calyx 11.5-14
mm long with teeth 4.5-7 mm long; ovary and legume

RAITY .. e e .A. hubermorathii
13- Leaf rachis at base 1-1.5 mm wide; calyx teeth 1.2-1.7 mm long.........ccccoceveneencnnnne 14
13- Leaf rachis at base 0.5-1 mm wide; calyx teeth 2-4 mm long.........ccccooevevvrcveneniennen. 15

14- Leaflet rounded to subobtuse; stipules 4-6 mm long; raceme 3-6-flowered; bracteoles;
bracteoles inserted in the peduncle; legume 9-10 mm long with beak 0.5-1 mm; seeds
NOt AOTEEd ...t e A. angustifolius subsp. aegeicus

14- Leaflet acute; stipules 3-4 mm long; raceme 1-3-flowered; bracteoles inserted in the
calyx; legume 9-10 mm long with beak 2.5-3 mm; seeds dotted
................................................................................... A. angustifolius subsp. echinoides

15- Leaflets acute; stipules lanceolate to linear-lanceolate, up to 10 mm long; raceme up
t0 8-TloWered.......ocuevueeriiiieeiiee e A. angustifolius subsp.balcanicus

15- Leaflets acute rounded to obtuse; stipules ovate-lanceolate, up to 7 mm long; raceme
MAX O-TLOWEIEA. ... ...t iiiieiieiee e ettt sne e ens 16

16- Standard 14-16 mm long, wing 12-12.5 mm long, keel 10-11 mm long; seeds oliva-
CROUS - nttvreeentenerireerieenresteessreeseensseeseensnesnseesseennses A. angustifolius subsp. odonianus

16- Standard 16-20 mm long, wing 15-17 mm long, keel 13-15 mm long; seeds brown to
dArK DIOWIL ...ttt 17

17- Stipules hairy below and ciliate at margin; bracteoles inserted in the peduncle; calyx
3.5-4.5 in diameter; pistil 12.5-14 mm long ............ .A. angustifolius subsp. erinaceous

17- Stipules totally hairy, bracteoles inserted in the calyx, calyx 3-3.5 in diameter; pistil
10-12 mm long... .18

18- Stipules joined to the rachls about halfway, 1nﬂ0rescence peduncle up to 2 cm 1ong,
legume conic-ovoid, 9-10 mm long, with black hairs mainly above and beak 0.5-0.7 mm
long; seeds dark brown, 2-2.2 mm long,.............. A. angustifolius subsp. angustifolius

18- Stipules joined to the rachis 1/3-1/2 of its length; inflorescence peduncle up to 0.8 cm
long; legume ellipsoid, 10-12 mm long, with black hairs homogeneously distributed and
beak 1.5-2.5 mm long; seeds brown, 2.2-2.7 mm long
...................................................................................... A. angustifolius subsp. postianus
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Fig. 3. Leaf of Astragalus hubermorathii (A), A. hermoneus (B), A. taygeteus (C), A. heideri (D), A.
angustifolius subsp. angustifolius (E), A. angustifolius subsp. echinoides (F), A. angustifolius subsp.
balcanicus (G), A. sirinicus (H), A. valdeviolaceus (1), A. angustifolius subsp. aegeicus (L), A.
tymphresteus (M), A. genargenteus (N), A. angustifolius subsp. erinaceus (O), A. angustifolius subsp.

postianus (P), A. pungens (Q), A. gennarii (R), A. greuteri (S), A. croaticus (T), A. angustifolius
subsp. odonianus (U).



Bocconea 24 — 2012 45

Fig. 4. Flower of Astragalus hermoneus (A), A. taygeteus (B), A. heideri (C), A. tymphresteus (D), A.
greuteri (E), A. valdeviolaceus (F), A. croaticus (G), A. genargenteus (H), A. sirinicus (1), A. genna-
rii (L), A. angustifolius subsp. angustifolius (M), A. angustifolius subsp. echinoides (N), A. angusti-
folius subsp. balcanicus (O), A. angustifolius subsp. erinaceus (P), A. hubermorathii (Q), A. angusti-
folius subsp. postianus (R), A. angustifolius subsp. aegeicus (S), A. angustifolius subsp. odonianus

(T), 4. pungens (U).



46 Brullo & al.: Taxonomic revision of Astragalus angustifolius group (Fabaceae)

Fig. 5. Calyx of Astragalus angustifolius subsp. angustifolius (A), A. angustifolius subsp. echinoides
(B), 4. angustifolius subsp. balcanicus (C), A. gennarii (D), A. valdeviolaceus (E), A. angustifolius
subsp. postianus (F), A. angustifolius subsp. aegeicus (G), A. angustifolius subsp. odonianus (H), A.
angustifolius subsp. erinaceus (1), A. croaticus (L), A. pungens (M), A. hubermorathii (N), A. heide-
ri (0), A. hermoneus (P), A. genargenteus (Q), A. taygeteus (R), A. tymphresteus (S), A. sirinicus (T),
A. greuteri (U).
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Fig. 6. Pistil of Astragalus angustifolius subsp. angustifolius (A), A. angustifolius subsp. echinoides
(B), A. angustifolius subsp. balcanicus (C), A. angustifolius subsp. erinaceus (D), A. angustifolius
subsp. postianus (E), A. angustifolius subsp. aegeicus (F), A. angustifolius subsp. odonianus (G), A.
genargenteus (H), A. greuteri (1), A. pungens (L), A. hubermorathii (M), A. hermoneus (N), A. tay-
geteus (0), A. valdeviolaceus (P), A. heideri (Q), A. tymphresteus (R), A. croaticus (S), A. sirinicus
(T), A. gennarii (U).
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Fig. 7. Pod of Astragalus angustifolius subsp. angustifolius (A), A. angustifolius subsp. echinoides
(B), A. angustifolius subsp. balcanicus (C), A. angustifolius subsp. erinaceus (D), A. angustifolius
subsp. postianus (E), A. angustifolius subsp. aegeicus (F), A. angustifolius subsp. odonianus (G), A.
hubermorathii (H), A. hermoneus (1), A. taygeteus (L), A. heideri (M), A. tymphresteus (N), A. pun-
gens (O), A. genargenteus (P), A. gennarii (Q), A. greuteri (R, V), A. croaticus (S), A. valdeviolaceus
(T), A. sirinicus (U).
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Fig. 8. Distribution map of Astragalus angustifolius subsp. angustifolius (A), subsp. balcanicus (B), subsp.
odonianus (C), subsp. aegeicus (D), subsp. erinaceus (E), subsp. echinoides (F), subsp. postianus (G).

Fig. 9. Distribution map of Astragalus pungens (A), A. hubermorathii (B).
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Fig. 10. Distribution map of Astragalus tymphresteus (A), A. sirinicus (B), A. greuteri (C), A. genar-
genteus (D), A. gennarii (E), A. croaticus (F), A. taygeteus (G), A. heideri (H), A. hermoneus (1), A.
valdeviolaceus (L).
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Electronic supplementary file 1. Morphological charcaters and character state code used for the
phylogenetic analysis.

No. Character States
1 Habit 0=loose 1=compact
7 Max. leaf length (cm) 0=3 0.5=5/1=6
3 Rachis subequal or shorter=0 longer=1
4 Rachis width at base (mm) 0=0.5-1 1=1-1.5
5 Leaflet apex O=acute 1=obtuse to rounded
6 Max. pair of leaflets 0=7-9 1=10-13
7 Max. leaflet length (mm) 0=4-6 1=7-8
g Stipules (shape) O=ovate to ovate-lanceolate I=lanceolate to linear-lanceolate
9 Max. stipule length (mm) 0=4-6 1=7-10
10 Stipule indumentum O=totally hairy 1=hairy below or at margin
11 Stipule joining 0=1/2 1=1/3-1/5
12 Max. number of flowers (raceme) 0=3-4 0.5=5-8 / 1=10-15
13 Inflorescence exceeding the leaves 0=not exceeding I=exceeding
14 Bract shape O=subulate to narrowly lanceolate 1=lanceolate to ovate-lanceolate
15 Bract apex O=apiculate 1=rounded
16 Bracteole shape O=subulate to subulate-lanceolate I=lanceolate to ovate-lanceolate
17 Bracteole length (mm) 0=0.8-2 1=2-5
18 Bracteole insertion 0O=calyx base 1=peduncle
19 Calyx length (mm) 0=6-7 0.5=7-10.5/1=11.5-14
70 Calyx diameter (mm) 0=2.5-3 1=3-4.5
21 Max. calyx white hairs length (mm)  (—0.3.0.8 1=1-1.6
22 Max. calyx black hairs length (mm)  (—0.3.0.6 0.5=0.7-0.9 / 1=1-1.6
23 Calyx lower teeth length (mm) 0=1.2-2.5 0.5=2.5-4.3 / 1=4.5-7
24 Calyx upper teeth length (mm) 0=1.2-1.8 0.5=1.8-3.5/ 1=4.5-7
25 Corolla colour O=white to cream tinged with violet 1=whitish-pink to pinkish-violet
26 Wing length (mm) 0=10-15 1=15-18
27 Keel length (mm) 0=9-15 1=15-18
28 Anther shape 0=oblong 1=subcircular
29 Anther length (mm) 0=0.7-0.9 1=0.9-1.3
30 Pistil length (mm) 0=8.5-11 0.5=11-12.5/ 1=12.5-14.5
Ovary indumentum O=subglabrous 0.5=appressed / 1= subappressed or
31 subpatent
32 Ovary hairs length (mm) 0=0.1-0.5 1=0.5-1.6
Stigma shape 0.5=hemispherical / 1=subglobose
33 O=flattened to conic
34 Stigma surface O=verrucose 1=papillose
Legume shape 0.5=ellipsoid to ovoid-ellipsoid /
35 O=conic to ovoid 1=ellipsoid-fusiform
36 Legume length (mm) 0=6.5-10 0.5=10-13/ 1=13-15
37 Legume indumentum 0=glabrous or sparsely hairy 1=hairy
Legume black hair 0.5=mainly above /
38 O=absent 1=homogeneously distributed
39 Legume beak length (mm) 0=0.5-1.5 0.5=1.5-2/1=2-3
40 Seed colour O=olivaceous to brown-olivaceous 0.5=brown / 1=dark brown
41 Seed coat 0=not dotted 1=dotted
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Brullo & al.: Taxonomic revision of Astragalus angustifolius group (Fabaceae)

Electronic supplementary file 3. Specimina visa selecta
A. angustifolius Lam. subsp. angustifolius

Armenia: Armenia, s.d., Aucher Eloy 1247 (G, W); In Armenia, s.d., Aucher (W); Kechlich Dag,
Mont Armeniae, s.d., Aucher 1894 (W),

Anatolia: Asiae minor in aridis glareosis Mt. Olympi prope Brussa, VII.1873, Pichler (BP, G); In
Monte Tauro, Aest.1886, Kotschy 130 (BP); In graminosis regionis alpinis montis Elmalu,
25.V1.1860, Bourgeau (BP); Bithynia ad Bilecik in declivitatibus vallis fluvii Kara-su, 500-400 m.,
17.V.1929, Bornmiiller 133616 (BP); Turkey, Prov. Vil. Antalya, Ak Dag (S of Gerik Dag), 2500 m,
28.VIIL.1947, Davis 14332 (M); Ayas bei Ankara Bergsteppe, 9.V1.1933, Kolts (M); Turck Gaziantep
Nusdag, Gecidi E side of Pass, 700 m., 4.V.1910, Rix et al. 1565 (M); Mts Smyrnae, s.d., Boissier
(M); Elmalu in petrosis regioni Monti Elmalu, 2.VI1.1860, Bourgeau (M); Tk, Prov. Antalya, Distr.
Kimali, Bey Dag alt. 2000-2500 m., 28.VII.1960, Khon et al. 287 (M); Tk, A2 Bursa, Peh Uludag
aufteg ver der Wllpemmine zur Zirwe Tepesi unterhalb der Hochfroche, 2050-2330 m., 9.VII.1978,
Buttler & Kroch 23404 (M); Tk Uludag Mt. alpine meadows above the resort, 9.VIL.1978, Kuzmanov
77866 (G); Caria 1843, Pinard (G); Mykali (As. min.), 25.V1.1886, Forsith-Major 717 (G); Sommet
du Mont Sipyle au dessus de Magnesie, 15.6.1854, Balansa 213 (B, G, G-BOISS, W); Village de
Gulek-Boghas pres des Portes Ciliciennes, region montagneuse, 1.VIL.1855, Balansa 484 (G); C2
Mugla, Col Dag NE side of summit 2100-2185 m., 9.VI1.1984, Hartvig-Sekmen & Strid 23459 (G);
Cilicia, Trecon Yemandaba Dagh, 1400 m., VII.1872, s./. 381 (G-BOISS); Erdschias Dagh (Argacus)
auf der Tekajaila c. 2200 m., VII.1902, Zederbauer (WU); Erdschias Dagh (Argaeus) auf der
Tekajaila c. 2200 m., V1.1902, Zederbauer (WU); Iter Troianum, M. Ida in jugo 7.1883, Sintenis 426
(WU); SE Turkey, Valley %2 mile E-NE of Demierkazik, alt. 9000 ft, 17.8.1965, Steddy (W); Cilicie
Tauri, Bulgar Dagh in rupestribus montis Gisyl, 8000 ped., 1853, Kotschy (W); Turkey, Ala Dag,
2300m, 18.VIIL.1988, Ellemberg 58 (B); Smyrna, Nifdag, in pascuis lapidosis cacuminis solo cal-
careo, 15-1800m, 7.VI1.1933, Schwarz 861 (B); in Sypilos Magnesiae, in summo cacumine, 18-
1900m, 12.VII1.1933, Schwarz 1014 (B); Sultan Daglari, Gay ustleri, Gelincihaua, Tepe giineyi,
Okiizini Tepe Civari (Afyon), 2000m, 30.VI1.1976, Dékmeci 35680 (ISTE); Sultan Daglari, Gay tist-
leri, Yellibayun, Kirazu deremin Mezarlik Gedik Kolunun ¢iktigi yerler (Afyon), 2250m,
27.VI1.1976, Dékmeci 35445 (ISTE); A1(A) Balikesir, Marmara Adasi, Virankdy Teperi,
12.VI1.1978, Tuzlaci 40330 (ISTE); AS Amasya, Akdag, Ormandzii Kogi tstleri, 1900m,
11.VIII.1977, Alpinar 38377 (ISTE); BS Kayseri, Erciyas Dagi, Zirve yolu, 2400m, 22.VII1.1990,
Alpinar & Hart 62302 (ISTE); Antalya, distr. Kerner (Lycia), between Ovacik and Teke Dag and
Sogut Cumasi yayla near Colbali Dag (Antalya), open slopes, 1100-1300m, 13.VI1.1949, Davis
15236 (ISTE); Ak Dag, S. of Geyik Dag, (Antalya), 2500m, 28.VIII1.1947, Davis 14332 (ISTE);
Honaz Dagi, Babatepleri, Denizli, yukaridan Kiragyarlerdi, asagilarda, 1800-2220m, 30.V1.1972,
Tuzlaci 22826 (ISTE); Kayseri, Erciyes Tekir yaylasi, ca.2000m, 26.VIIL.1958, Baytop 5225 (ISTE);
C2 Mugla, Fethiye, Baba Dagi, Dogu Yamaclari, Kayalik yerler, 1700m, Tuzlaci 51291 (ISTE);

A. angustifolius subsp. echinoides (L’Hér.) Brullo, Giusso & Musarella

Crete: Krete, Nomos Rethymnis, E. Mylopotamion Ide, gebirge Psiloriti SE hange SW Niola-
Hochebene v. Zeus grotte 1400-1500 m., 6.VII.1971, Sauer 12416 (M); Krete, Felsige Abhonge auf
der Hachebene Nidna am Ida ca. 1450 m., 30.V.1904, Dorfler 799 (M); In Cretae Monte Idi, s.d.,
Sieber (M, W); Crete Montagnes de Drakone, 9.VII.1883, Reverchon 36 (M, W); In summis M.
Psiloriti (Ida) Distr. Mylopotamos, Crete, 8.VI1.1899, Baldacci 220 (M, W, WU); Creta, prov. Iraklia,
Psiloritis-Gebinge Mida hochebene, ungebung von Idean Andron 1350-1400 m., 6.V1.1983, Podlech
38116 (M); Creta, Prov. Chania, Levka Ori, W Hange des Gigilasven des Quelle Linasol,
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27.1X.1975, Merxmiiller & Podlech (M); Crete, s.d., Raulin (G-BOISS); Iter creticum pertotum in
M. Volakis Distr. Kamiolike et Sphakia, 8.VII.1893, Baldacci 64 (W, WU); Creta, Ida, an Felsen in
der Hoch ebere Nidha 30.V.1904, Dorfler 799 (WU); Kreta, Lefkaori, 1800-1200 m., VII.1937,
Lemperg 594 (W); Kreta, Nomos Chania, Sfakia am der Strasse En oberhalb Anapoli, circa 1550-
1600 m., 16.V.1998, Horandl & Hadacek 8618 (W); Krete, Felsige abhonge auf dirtochebene nidlich
am Ida, ca. 1550 m., 30.V.1904, Défler 799 (W); Kreta, Lassiti, Aphendi Christo 1700-2000 m.,
7.V1.1937, Lemperg 526 (W); Crete, Lassithi, alp. Lekanida am N Hang des Berges Spathi, 1600 m.,
24.V1.1961, Greuter 3700 (Herb.Greuter, W); Krete, Sphakia, Levka Ori, in saxosis calc. montis
Malatira, prope case pastorales colokitas, ca. 1700m, 17.VI1.1942, Reichinger 13893 (W); Krete,
distr. Lassithi, in saxosis montis Aphendi Christos, ca. 1800-2000m, 17.VII.1942, Reichinger 14
(W); Cr. Eparchia Amari, SW Hang des Psiloriti 1400-2300m, 6.V1.1982, Risse 654 (B); Cr., Aghios
Theodoros, in Chse Ruflineng, Mavros Lakous, im Innalto, 22.VII.1882, Spreitzenhoferi (B);
Sphakia, road from Anapoli to the Lefka Ori, 1600-1800m, Bergmeier & Matthas 3252 (B); Lefka
Ori, Koukoule, 1500m, 20.VII.1999, Brullo & Giusso del Galdo (CAT); Lefka Ori, Horafas Korfi,
26.VII11.2003, Brullo & Giusso del Galdo (CAT); Lefka Ori, Mt. Kastro, 6.V1.2000, Brullo & Giusso
del Galdo (CAT); Lefka Ori, M.te Trocharis, 26.VII1.2003, Brullo & Bacchetta (CAT); Lefka Ori,
M.te Pachnes, 1.1X.2006, Brullo & Giusso del Galdo (CAT); Psiloriti, Hatzi Kalyvi, 6.VIL.2003,
Brullo & Giusso del Galdo (CAT); Psiloriti, Mavros Kumas (presso 1’Osservatorio), 7.V1.2000,
Brullo & Giusso del Galdo (CAT); Dikti, versante occidentale sopra Limnakaro Plateau,
29.VIIL.2006, Brullo & Giusso del Galdo (CAT);

A. angustifolius subsp. erinaceus (C. Presl) Brullo, Giusso & Musarella .

Cephalonia: In Cephalonia, X-X1.1834, Scimper & Wiest (W); In cacumine Montis Nero, Cefalonia,
5000, 1834, Schimper (BP);

Sterea Ellas: Grecia, Parnasso, s.d., Spruner (BP); Sterea Prov. Viotia, distr. Levadhia in latere aus-
tro-occidentalis montis Parnassos supra Arahova alt. 1440 m., 15.VL.1963, Greuter 5968 (B,
Herb.Greuter);

Peloponnisos: M. Taygetos in regione alpina versus cacumen, VIII.1897, Heldreich 1422 (B, BP,
M); Peloponneses, nom. Akhaia, Ori Aroania, Chelmos massif 1900-2100 m., 4.VII.1855, Podlech
39584 (M); Delphi, s.d., Froies (M); In M. Parnasso, VI1.1837, Samaritani & Guicciardi (M); In M.
Parnassi, regione abetine, supra Livadi, alt. 3500°, 5.VI1.1852, Sammartani & Guicciardi 613 (M,
W); Parnes, Graecie, 1832, Spruner (M); Peloponneses, Nom. Arkadia, Oros Menalo, Hange zwis-
chen Hitte und Hauptgipfel 1800-1980 m., 9.VIL.1985, Podlech 39834 (M); Griechenland,
Peloponneses Nom. Lakonia, Taygetos E Hange W von Xirokambi 1300-2000 m., 8.VII.1985,
Podlech 39799 (M); Grece Region Centrale, Nome de Beotie, Delphi (Monts du Parnasse) alt. 1250
m., pelouse aride, 3.IX.1991, Rousselle (M); Peloponneses, Nom. Korinthio, Oros Killini,
Nordhange SW Trikale, 1600-2000 m., 6.VII.1985, Podlech 39683 (M); Attica in M. Parnithe supra
Dekeleiam (Odie Tatoi), V.1900, Heldreich (M); Prov. Messinia, Lakonia Montes Taygetos in
declivibus meridionalibus cacuminis 1800 m., 1.VIL.1996, Phitos (M); In Monte Parnasso in reg.
alpina, 4.VII1.1852, Heldreich (G-BOISS); In Monte Malevo, Lac., 7-19.VIIL.1850, Orphanides 130
(G-BOISS); In Monte Cyllene prope Malacodia 8-20.V1.1852, Orphanides 2103 (G-BOISS); Morea
in summ. Mts. Killene, VIL.1876, Pichler (G-BOISS); In Mte Parnes Attica, s.d., Aucher Eloy 1263
(G-BOISS); Parnissos Attica 1842, Spruner (G-BOISS); Griechenland, Peloponnes Nom. Lakonia,
Taigetos est Honge W von Xilokambi, 8.VII.1985, Podlech 39754 (G); Mt. Panachaiko, N. side
below de Ote station 1200-1300 m., 20.V.1989, Strid et al. 29589 (G); Arkadias, Kmavrias, Mt.
Parnonas, 24 km from Ag. Vassilis to Ag. Petros, 1500 m., Kit Tan et. al. 6768 (G); Morea in sum.
Mts. Kyllene, VII.1876, Pichler (WU); In omni mont. Parnassos, s.d., Sartori (WU); Achaia, in
rupestribus calcareis regionis superioris Mt. Panachaicon (Voidia hodie) supra urbem Patras, 1500-
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1800 m., 5.V1.1893, Halacsy (WU); M. Taygetus in regione alpina versus cacumen, VIII.1897,
Heldreich 1422 (WU); Malevo-Inbirjn (Peloponnes), 14.VIL.1877, Topolis (WU); Griechenland,
Achaia, Kyllene 1500-2300 m., VI.1837, Lemperg 465 (W), Griechenland, Peloponnes (Nom.
Achaia) Chelmos (Aroania) von der Chelmos 2100-2310 m., 26.V1.1996, Horandl & Hadacek 7522
(W); in M. Parnos, Attica, s.d., Aucher Eloy 1263 (W); in monte Malevo, 7-19.VI1.1850, Orphanides
130 (W); in summo M. Parnitas, s.d., Sarfori 1949 (W); Nord Pelopennes, Chelmos, umgebune des
Hac. Schutzahauses, ca.2000m, 6-8.VIL.1983, Staudinger (W); Gr. Peloponnesus, Laconia, prope
Agios Petros, Cynuriae, 1.V.1937, Pinatzi (W); Peloponneses, Lakonien, Taygetos, oberhalb der
EOS hutte auf der vagzur Profitis Ilias, 1800-2100 m, 29.V.1986, Burri & Krendl (W); Achaia, in
pratis Mons Chelmos (Araone) reg, alpina glareosa, 17-1800m, 5.VI1.1926, Bornmuller 532 (W);
Chelmos, Aroania Ore, E Hang, V.1960, Sorger (B); Sterea Hellas, prov. Fokis, Valdousia, Massiv
Sudlich, Kato Moussoonitsa, 1900-2250m, 26.V1.1982, Hagemann et al. 534 (B); Peloponnes, Mt.
Panachaikon,bei OTE Station, ca. 1000 m, 4.VII.1976, Dambolt (B); Attica, Mt. Parnes, V.1931,
Guial 58 (B); Grecia, M.te Giona, 10.V1.2004, Brullo, Giusso del Galdo & Musarella (CAT); Grecia,
M.te Giona, Amfissa, 4.VI1.2007, Brullo & Musarella (CAT); Grecia, M.te Parnasso, 7.VI1.2006,
Brullo, Giusso del Galdo & Musarella (CAT); Grecia, M.te Parnasso, Arachovas, 7.V1.2007, Brullo
& Musarella (CAT); Grecia, Peloponneso, M.te Killini, ca. 1700 m, 17.V1.2004, Brullo, Giusso del
Galdo & Musarella (CAT); Grecia, Peloponneso, M.te Klokos, 30.V1.2007, Brullo & Musarella
(CAT); Grecia, Peloponneso, M.te Panachaiko, 24.V1.2006, Brullo, Giusso del Galdo & Musarella
(CAT); Grecia, Peloponneso, M.te Chelmos, presso ski resort, 16.V1.2004. Brullo, Giusso del Galdo
& Musarella (CAT); Grecia, Peloponneso, M.te Chelmos, Pouliou Grisi, 3.VIL.2006, Brullo, Giusso
del Galdo & Musarella (CAT); Grecia, Peloponneso, Killini, presso M.te Simios, 5.VI1.2006, Brullo,
Giusso del Galdo & Musarella (CAT); Grecia, Peloponneso, M.te Klokos, 2.V1.2007, Brullo &
Musarella (CAT); Grecia, Peloponneso, M.te Panachaiko, 1.V1.2007, Brullo & Musarella (CAT);
Grecia, Peloponneso, M.te Menalon, 4.V1.2007, Brullo & Musarella (CAT); Peloponneso, M.te
Taygetos, 12.V1.2004, Brullo, Giusso del Galdo & Musarella (CAT); Peloponneso, M.te Taygetos,
26.V1.2006, Brullo, Giusso del Galdo & Musarella (CAT); Peloponneso, M.te Parnon, Prof. Ilias,
presso Agriani, 29.V1.2006, Brullo, Giusso del Galdo & Musarella (CAT), Peloponneso, M.te
Parnon, Prof. Ilias, presso Polidroso, 29.V1.2006, Brullo, Giusso del Galdo & Musarella (CAT);
Peloponneso, M.te Parnon, Megali Tourla, 29.V1.2006, Brullo, Giusso del Galdo & Musarella
(CAT);

A. angustifolius subsp. balcanicus Brullo, Giusso & Musarella

Albania - Mittel Albanien, Mali Jablanices Gipfel des mal i Petritit 180 m., 13.V1.1924, Markgraf
682 (BP); Alb. in alpinis mt Karab, VII.1908, Adamovic (M); Alb. in summo jugo M. Kudesi distr.
Volen Montenegro in Mte Lovcen, VI.1908, Rolena (M); M. Golo Bardo in declivibus occidental-
ibus cacum. Kolonica, solo calcareo, 14.V1.1954, Vyhodcevsski 461 (B, G, W); Albanien, Mali
Tomoras (Galicica) 1500-1800 m., 24.V1.1938, Lindtner (W); Albania, In Alpinis mt. Karab,
VIIL.1908, Adamovic (M);

Greece - In reg. super. M. Ossae, Thessaliae, VII.1877, Richter (BP); Agion Oros Mt. Athon, alt.
1200-1500 m., VII.1908, Dimonie (BP, W); Macedonia or. prov. Kavala distr. Pangeo in latere ori-
entali montis Pangeo, alt. 1250, 5.VI1.1973, Greuter 11380 (Herb.Greuter, B); Macedonia, Galicica
in jugo inter Otesovo/Prispa et Pestani Ohsib, ca 1500 m., 4.1X.1969, Mayer (M); Prov. Makedonya,
Galicica auf der passhohe der Strasse Trperica-Otesovo steinige Wiesen, ca. 1500 m., 23.V1.1980,
Erben (M); Macedonia, nomos Kavala Pangeon oros Hange das Hauptgypfels (Pilaf Tepé), 1700-
1956 m., 20.VI.1985, Lippert 20632 (M); Macedonia orientalis in Monte Panteon, Purnar Dagh, 22-
27.VI1.1936, Rechinger 10236 (M); Thessalia Larissa, Ossa Gipfer 1900 m., 10.V1.1964, Raus 2291
(M); Macedonia, Montis Athon Hagion Oros conobium Predioni 1300 m., V.1909, Dimodie (M,
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WU); Tessalien, Ossa Nordhang alpine matten 1550 m., 3.V1.1981, Erben (M); Macedonia occiden-
talis, Montes Vermion, in jugo Zoodochorus pagi inter Korani et Verova, circa 1200-1500 m.,
1.VI.1958, Rechinger 19808 (M, W); Athos, s.d., Frivaldszky (G-BOISS); Athos, 1842, Grisenbach
(G-BOISS); Kavalas, Pangeon, Mt. Pangeo between Akrovounion and the Ote station, m. 1250,
18.V.1997, Strid et al. 42137 (G); Macedonia, in saxosis alpinis montis Athon, Hagion Oros, alt.
1200 m., V.1909, Dimonie (G); Florinis Mt. Boutsii W part above the village Kristollopoli 1250 m.,
11.V.1989, Strid et al. 1297 (G); M. Athos (Agion Oros) S part of the summit area, 1800-2030 m.,
1800 m., 28.VIIL.1976, Papanicolau 1608 (G); Epirus, Nom. Joanninan, Ep. Pagoniau, Mt. Dhovskon
(Nemarcka) 2 km N of the village Kakolakkos, 15.VII.1979, Hartvig & Christiansen 7841 (G);
Macedonia, Ochrid. Mt. Galicica in pasquis alpinis, 15.VII.1937, Skrivanek (G); Macedonia, in
summo montis Athon prope Prodromo VII.1908, Dimonie (WU); Macedonia, Mt. Keci-Kaja pag.
Huma ap. Gjevgejeli, alt. 1800 m., VI.1909, Dimonie (WU); In reg. super M. Ossae, Thessal
VIL.1884, Heldreich (WU); Macedon. centr. in petrosis alpinis montis Kossov. prope Zborsko,
26.V1.1893, Dorfler 14 (WU); Epirus boreali-orientalis in rupestribus calcareis cacuminis Mt.
Periteri 2190 m., 15.VIL.1893, Halacsy (B, WU); Thessalien, Olymp. sudabhary der Sparmos 1200-
1500 m., 2.V1.1926, Hayek (WU); Athos, s.d., Frivaldi (W); Auf dem Velugo in Aetolien, s.d.,
Spruner (W); Macedonicae, in reg. infer. in Galicetra VII.1908, Dimonie (W); Grecie, in Monte
Olympo Thessalae in graminosis siccis Kreliva Trissula, 1360 m., 20.VIL.1924, Handel Mazzetti
(W); Mons Pangaeon, in saxosis calc. declivis boreali orientalis, ca. 1600 m, 27.V1.1965, Phitos
3170 (W); Mac. Orientalis, Montes Pangaeon, prope Kavalla, in saxosis marmoreis regionis superi-
oris, 15.VIL.1970, Rechinger 38521 (W); Pindus gebirge, Lakmas Oros am Peristerica, ca.1800-
2000m, 13.VIL.1978, Krendl (W); Ohrid. von Pestani, 2km gogo, ca.1200-1300, 15.VIL.1976, Krend!
(W); Gr., Nom. Kozanis, Ep. Eordeas, Siniatsiko, 5,2 Km SO Vlasti, 1350m, 7.V1.1992, Willing
17245 (B); Nom. Imatias, Ep. Imatias, Vermion, 1,9 Km WSW Kastanea, hohe 1310m, 10.VI.1992,
Willing 17790 (B); Nom. Serres, Ep. Menikior Massif H. Hange, des Sphakokorifi hohe 1340m,
17.VL.1990, Willing 10620 (B); Nom. loannina, Ep. Dhodhonis, 2.3-4.0 Km NO Vradheto, 1700m,
19.VIL.1998, Willing 10053 (B); Makedonia, Kozani ad strasse von Ptolemaida nach Larissa Kurz,
inter de Abzweigg nach Kozani, ca. 1 Km von der Abzweigg, nach Verio, 11.V.1995, Raabe (B);
Thessalien, Nomos nd Epardia, Larisa, Ossa, Gipfelbereid Nordseite Nordostl. Spilia, 1000-1400 m
13.1X:1981, Raus & Royl 5379 (B); Epirus, Nom. loannina, Ep. Dhodhonis; mt. Mitsekali S ridge W
of the village Kriovisi, 1600-1700m, 13.VII.1972, Hartvig & Christinssen 7737 (B); Gr. Nom.
Drannis, Mt. Phalakron (Boz Dag of Drama), ridge W of the summit, 2050-2150m, 1.VIL.1981,
Franzen & al. 18409 (B); Nom. Serran, Dramas Mt. Menekion (Boz Dag of Serre), c. IKm NNE of
the summit, 1750-1850, 6.VII.1981, Franzen & al. 18665 (B); Macedonia, Galicica, Lanina, 1600m,
ostlich von Vhrida Lac, 15.VI1.1937, Cohrs (B);

Ex-Yugoslavia - Montenegro, in Mte Lovchen VII.1913, Rohlene (BP); M. Athos, s.d., Kivatoscky
714 (BP); Bosnien, Bonianija Planina Ostl Sarajevo Wald wiesse auf der passhohe der Romanya, ca.
1200 m., 1.VIL.1984, Erben 84/5 (M); Jugoslavia Crina jore Stirovnik in rupestribus solo calcareo,
cca 1600 m., 3.VIL.1964, Mayer 54565 (M); In rupibus Montis Vis prope Nisch, Serbia, s.d.,
Petrovich 1547 (M); In rupestribus calc. M. Ples, Serbia, 4.VIII.1872, Pancic (M); in rupibus mon-
tis Vis prope Nisch, Serbia, V.1883, Schultz 1547 (W); Montenegro, Monte Sella, 5000’, 7.VII.1868,
Pichler (G, WU); Hercegov.-Montenegro in alpinis Mt. Lovcen, VII1.1903, Adamovich 62 (W);
Bulgaria - Bulgaria in graminosis montis Alibotus 22.VII.1930, Skrivanek (M); Bulgaria, Salvjanka
mt. limestone rocks by the summit Carev 2200 m., 6.VIII.1980, Kuzmanov BK802827 (G); Bulgarie
de I’ouest, m. Metcka, les collines calcaires, 9.V1.1960, Kogeoucharov 28 (G); Bulgaria, Rhodopen,
Katclite, Tal. Itarvinaca, 2.VIII.1937, Baschant (B);
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A. angustifolius subsp. postianus Brullo, Giusso & Musarella

Lebanon and Syria: Syria, Lebanon 1839, Wurtemberg (M); Syria, Beirut, Hauran Tharsus, 1839,
Wurtemberg (M); Lebanon, de Menguiz Ylacsi @ Bech Olouk, VI.1937, Delbes (G); Les Cedres,
5.VII1.1933, Mouterde 2513 (G); Sommité Djebel Akra, 8.VII.1931, Mouterde 252 (G); Sved Damé,
4.V1.1933, Mouterde 2349 (G); Ht. Liban, Tripoli a Dahr Akabid (Col du Cudun) 2500 m.,
11.VIL.1878, Mauhs (G); Syrie Cassicacumen, V1.1846, Boissier (G); Col d’Ainata (Liban) 2600 m.,
22.VIIL.1955, Pabot (G); Syria Borealis, Amano prope Beilan, in jugis alpinis Daas Dagli supra
Beilan frequens, alt. 6500°, 19.V1.1862, Kotschy 30 (BP, W).

A. angustifolius subsp. aegeicus Brullo, Giusso & Musarella

Aegean Islands: Samos, 17.V1.1886, Forsyth-Major 469 a (G); Insel Samos, Kerkis hauptgipfel,
ca.1200-1440 m, Felsraften calc., 21.V1.1983; Krendl (W); Nom. Chiou, Ep. Chiou, Chios Mt. Oros
the upper part of the valley, 1.5 Km SW of the summit, 900-950 mt, 18.VI.1991, S. & W. Snogerup
8337 (B); Mytilini, Lesvos, summit of Mt. Olympos, 965m, VI.1988, Hansen & Nielsen 5072 (B);
Samos, Mt. Kerkis. ca. 1000m, 9.V1.2005, Brullo & Musarella (CAT);, Samos, Mt. Kerkis. ca.
1100m, 2.VI1.2003, Brullo & Giusso del Galdo (CAT); Chios, M.te Marathovounos, 700-800m,
27.VIIL.2008; Chios, M.te Plakes. ca. 800m, 27.VIIL.2008, Brullo & Giusso del Galdo (CAT).

A. angustifolius subsp. odonianus Brullo, Giusso & Musarella

Thassos: Insula Thassos, Mt. Elios, 23.V.1891, Halacsy 508 (B, M); Kavalas, Thasos M. Ipsario, sud
west of the summit, 900 m., 24.V.1997, Strid. et al. 42780 (G); Insula Tassos, M. Elios, 23.V.1891,
Sintenis & Bornmiiller 508 (W, WU); Agaischen Inseln, inseln Thasos, Ipsarion gipfelbereisch,
¢a.900-1045m, 28.V.1979, Krendl (W).

A. pungens Willd.

Anatolia: Cappadocia, Kee Olouk, s.d., Siehe (BP); Offene Strassenbosching, 1080 m., exp. W, 5
km Korkiteli, C3 Antalya SW-An, 10.V.2002, Ulrich (M); Prov. Ankara, Gelkoy Sergenkaia, 1810
m., 13.V1.1996, Lamont 633 (M); Tokal in montibus apricis alt. 700m., 12.VI1.1889, Bornmiiller 94
(M, WU); Tk C4 Vilagei Konya Sudseite des Sertavul passes, Almwiese 1300 m., 20.V.1986, Dorn
551 (M); C6 Adana, Osmanye, Fevzipasa, 500 m. von Nurdagi Gecidi 1100 m., 24.V.1987, Nydeggei
42478 (M); B3 Isparta, Gelendost, Askehir W Passohohe 1850 m., 29.V.1992, Nydeggei 46118 (M);
In collibus circa montem Ballou Klarderi prope Elmalu, 22.V.1960, Bourgeau 66 (G, M); C4 Konia
Beloren 52 km S Konia, 1040 m., 16.V.1993, Nydeggei 47204 (M); C4 Konia, Konia, Borkir S-
Koyacilar, 1380 m., 17.V.1993, Nydeggei 47216 (M); C3 Konia, Dogarsehier-Beysehir, 18 km N
Beysehir, 1130 m., 2.V1.1992, Nydeggei 46150 (M); B6 Sivas, Kongol Divrige 6 km E Kongol, 1460
m., 15.6.1992, Nydeggei 46282 (G, M); C5 Nidge gegen Narpiz Gorge abberhalb Curcuradag, 1650
m., 25.VII.1992, Nydeggei 46855 (G); Tk Alidagh, 3.V1.1883, Pichler 233 (G, WU); In gramineis
regionis alpinae Montis Helmalu, 25.V1.1860, Bourgeau 63 (G); Bursa Uludag Gipfel 1900 m.,
7.VI1.1979, Nydeggei 14075 (G); Isparta Gelendost Aksehir W Passhohe, 1850 m., 29.V.1992,
Nydeggei 46118 (G); C6 Adana Osmaniye-Fevzi Pass, 500 m. von Nurdagi-Gecidi, 1100 m.,
25.V.1987, Nydeggei 42473 (G); C4 Konya, Konya-Belorem 5 km S Konya, 1040 m., 16.V.1993,
Nydeggei 47204 (G); Sivas (Pontus) Zara-Suseheri Westhang des Kose Dagh, 43 km nordlich Zara,
Urgestein, 1880 m., 1.VIL.1953, Huber Morath 11929 (G); C4 Konya, Konya-Bozkir, S Kayacilor
1380 m., 17.V.1993, Nydeggei 47210 (G); Akadag, 1837, Aucher Eloy (G); Region alpine di Mourad
Dagh (Phrygia) vers. 2200 m. d’alt., 28.VI.1857, Balansa 319 (G-BOISS); Auf den siidlichen
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Abheingen das montes Olymp., VI.1873, Pichler (G-BOISS); Bithynia, 1846, Pestolazza (G-
BOISS); Bithynia, Asia Minore, 1842, Grisenbach (G-BOISS); Caria, 1843, Pinard (G-BOISS);
Lyciae in collibus circa Montem Ballouclardan prope Elmalu, 22.V.1860, Bourgeau 66 (G-BOISS);
Natolia, prope Angora in Monte Kulsein-Kasi, s.d., Wiedemann 2 (G-BOISS); Ad vias in subalpinis
prope Starfoutti, 1852, Noe 1093 (G-BOISS); Natolia, Kamanili et Safroubol., s.d. Wiedemann 7 (G-
BOISS); Akdag, Cappadocia, s.d., Aucher Eloy 1251 (G-BOISS); Tk. Bozkir- Kuruncay ociklik ca.
1300 m, 17.VI.1968, Culik 147 (G); Between Inoni and Kiitahya, 21.V.1966, Beytop 9344 (G);
Burdur, Yesilova, Tefenni-Yesilova, Steppe 14 Km nordlich Tefenni, 1140 m, 1.V1.1962, Huber-
Morath 16851 (G); Bythyn. in Monte Kitirladagh ad Brussam, VII.1874, Pichler 199 (W, WU); Asia
Minor, in aridis glareosis Montis Olympi Pr. Brussa, VIL.1873, Pichler 632 (WU); In Olympii Bith.
reg. superiori, 23.VIIL.1850, Clementi (WU); Phrygia, in regione alpina Montis Sultandaghi prope
Ascheher (wilajet Konia) 1900 m., 21.VI.1899, Bornmiiller 4408 (B, WU); Erdschias Dagh
(Argaeus) bei Ilghiu circa 1200 m., V.1902, Zederbauer (WU); Asia Minor in aridis glareos Mti
Olympo, Pr. Brussa, 7.1879, Pichler (W, WU); Armeria Turcika, Ezinghan, Sipicordaghi, 3.7.1899,
Sintenis 1259 (B, W, WU); Turkey 40 km N of Zara (Zara 71 km east of Sivas) 1900 m., 26.VI1.1969,
Andersen & Peterseen 18 (W); Sommet de ’Olympe de Bitine, 14.VIL.1833, Aucher (W); Tk,
Uludag, Dornpallsteige, 2300m, 30.VII.1960, Fitz (W); Tk, Sm W of summit (summit 30 miw
Elmalyi, S. of Antalia, 3800°), 4.VI.1961, Stutz 1513 (W); Anatolia Oriental, Tocal, in montibus apri-
cis alt.700m, 12.VI.1889, Bornmuller (W), Paphlagonia, wilajet Kastanbuli, Tarsia, Schechdere in
declivibus, 13.V.1892, Sintenis 367 (B); Cilicien, weiss gusquitatal 1400m, 1895-96, Siehe 262 (B);
Lydia, sinus Smyrnaeus in monte Dyo Adelphia 1 k Kardasch, 870m, 15.V1.1906, Bornmuller 9410
(B); Lydia, Magnesia in regione subalpinae et alpine montis Sypileos, 1200m, 9-10.V1.1906,
Bornmuller 1412 (B); Anatolia, nordlich von Eskisehir in eichengebush auf Bergen, 2.VI.1995,
Walter (B); Bythiniae, in summo monte Olympus, 23-2500m, 17.1X.1886, Bornmuller 3302 (B);
Amasia, in rupestribus montanis, 4-900m, 2.V.1889, Bornmuller 93 (B); Phrygia, Raengerace, 13
km sudwestlich von Kutahya, 6.V1.1935, Reese (B); Wiedetrift bei Beysehir, Turkey, 1000m,
1.V1.1974, Ern 141 (B); Cappadocia, boretis, in summo Mt Akdag, 20-2300m, 1.VIIL.1889,
Bornmuller 1407 (B); Amasia, in summo monte Ak Dagh, 19-2000m, 19.VI1.1889 Bornmuller 90
(B); B3 Kiithaya, c¢.3 km NE of Kiithaya along the main road, Cinarli Menkii near Yazikaular Petrol
Service station, 950m, 21.V.1990 Lampinen 7212 (ISTE); Lioni, Kiithaya arasi, Kurak Tepeleri
21.V.1966, Baytop & Cubukcy 9344 (ISTE); Koyakeeri, Deeveli Golu (Kayseri), 1750m,
10.VI.1971, Baytop 20271 (ISTE); Ankara, Elmadag, 25.VI.1935, Kuntay & Celebioglu 1395
(ISTE); Uludag (Bursa), alpin mentika, 13.VIII.1953, Baytop 1397 (ISTE); Kayseri, Kysarcik,
14.V1.1944, Bagda 1396 (ISTE).

A. valdeviolaceus Brullo, Giusso & Musarella

Anatolia: In petrosis regionis alpina Monti Elmalu, 9.VI1.1860, Bourgeau 69 (B, G-BOISS, W);
Mugla Fethiye Altinyayla 13 km S Altinyayla, 1390 m., 13.V1.1989, Podlech 44152 (M); C2, Vilaget
Antalya, Abhange des Akdag Hohl dem Sinekcibali Pass Weisen und Weider 1500 m., 14.V.1986,
Dorn 446 (M); C2 Mugla Fethiye, Altinyayla 13 km S Altinyayla 1390 m., 13.VI.1989, Nydeggei
44157 (M); Antalya, Korkuteli, Elmali-Korkuteli, 1300 m, 31.V.1962, Huber-Morath (G); Caria,
1843, Pinard (W); In Monte Tauro aestate 1836, Kotschy 130 (W); Antalya, Kuhu Dag, S von Elmali
gebiet von Ciiglikara, 16.VI.1969, Fitz & Spitzenberger 862 (W); C2, Antalya, Akdag, Bachrand
Bergisteppe, 1400m, 23.V1.1965, Sorger 65-2643 (W); In collibus circa montem Ballou Klarderi
prope Elmalu, 22.V.1960, Bourgeau 66 (B); Turkey, Antalya, Beydaglari, Erdan Dag bei Cakilar,
Feslekan Yayla, 7.V1.1983, Engel 7 (B); C2 Mugla, Sandras Dag, W side of the summit area, 2100-
2200m, 7.VI1.1984, Hartvig-Sekmen & Strid 23343 (B).
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A. hubermorathii Brullo, Giusso & Musarella

Anatolia: Lycaonia in Monte Karadja — Dag supra Salyr valley, 23.VIL.1911, Andrasovszy 448 (BP);
Lycaonia, Village de Gulek-Boghas pres des Portes Ciliciennes, region montagneuse, 1.VII.1855,
Balansa 484 (BP); Steiler Felsigen Hang 1060 m., exp. SE, 50 km NE Mahmutler (Alanya) C4
Antalya, S-An, 14.V1.2002, Ulrich (M); Tk Vilaget Eskisehir (Strasse O. Eskisehir, 5,8 kirka 69), 5,8
S Eskisehir an des Strasse nach Akpinar Koyu Kanpp unter halb des Passes Steppae, 970 m,
10.V1.1969, Buttler 13401 (M); C4 Konia, Koras 37 km S Ayranci 1600 m., 17.6.1989, Nydeggei
44191 (M); B3 Konia Doyanhisar, Beysehir 21 km N Huyuk, 1300 m., 1.VL.1992, Nydeggei 46146
(M); Trockenhang 1450 m., exp. E Shadim (Ri.Taskent) C4 Konia 16.6.2002, Ulrich (M); Prov.
Ankara, Beyham, Ataturk forest road, 7.VI.1998, Lamps (M); Turkey Prov. Ankara, N Verilubuk
1530 m., beweidete Flaken, 1995, Maxtad 22/70 (M); Burdur,Pisidien, Burdur- Antalya, Steppe 10
km sudlich Burdur, 10.V1.1938, Huber-Morath 5314 (G); Pisidien, vilajet Burklem Andin Antalya,
800 m., 11.V1.1938, Huber-Morath 5311 (G); B3 Isparta, Egridir Suttan Dag siidliche zwischen
Aksehir und Egridir, 3.V1.1935, Reese (G); Turkey B3, Prov. Konya Sultandaglari an der Strasse von
Aksehir nach Gelendost, 5 km NE unterhalb des passes zwischen Engiri und Orchenez (=Bagkonak)
ca. 1500-1600 m., 10.VIL.1978, Ehrendorfer et al. 787-20-2 (WU); Erdschias Dagh (Argaeus) auf
Stamigen Abhonigeendes Lifas, c. 2400 m., VII.1902, Zederbauer (WU); Aksehir, Tekke Kogii tist-
leri, Danasekisi sirtlari (Konya), 1800m, 29.V.1974, Dokmeci & Dogantan 28781 (ISTE); Aksehir,
Topyeri tstleri (Konya), 1040-1250m, 1.V1.1974, Dékmeci & Dégantan 28911 (ISTE); Aksehir,
Monas Kogii, Sakartas mevkii (Konya), 1500m, 30.V.1974, Dékmeci & Dogantan 28846 (ISTE);
Sultan Daglari, Derecine tstiindeki, Bliytik yayla (Afyon), 1820m, 2.VI1.1974, Baytop, Dékmeci &
Ddégantan 29155 (ISTE); Ilgaz, Caukuri on pass (Caukuri), 5.VI.1954, Davis 16224 (ISTE); Davraz
Dagi, Sav Koyiiu ustleri (Isparta), Kenag Tepleri, 23.V.1966, Baytop & Cubukcy 9612 (ISTE).

A. hermoneus Boiss.

Lebanon and Syria: Jebel Jannine (Liban) 1800 m., 20.VIL.1930, Gambault 1388 (M); Syria Gebel
Damelh, V-VII.1846, Boissier (G-BOISS); Gebel Baruck, 1846, Boissier (G-BOISS); Inter Akoura
et Yamouna, 9.VI1.1883, Peyron (G-BOISS); Iter Syriacum, circa Zebdaine prope Damascum, cae-
spites dense per vallem Martisch efformat, alt. 6500 ped., 4.V1.1855, Kotschy 82 (G, M, W); Hermon,
regio superior. Syria, V-VI.1846, Boissier (G-BOISS); Aux Cedres, 12.1X.1864, Blanc 3116 (G-
BOISS); Lebanon, Djebel Makhmel Felsgrat 2006, 21.111.1936, Bertschinger 1449 (G); Lebanon,
Bjebel Makhmel Qorhetes-Souda, Gerdll 2980 m., 18.VIL.1936, Bertschinger 1450 (G); Libani, in
regione alpina jugi Sarim 2000 m., 20.VIL.1897, Bormiiller 567 (B, WU, W); Antiliban, regione
alpina in declivitatibus supra Baalbek, 2150-2200 m., 31.V.1910, Bormiiller 11592 (B, WU); in
Hermone fine Junii, 1896, Fonek (W); Syria, S. Jebel Druz, environs of Tel Jiune, 20.VI1.1932, Eig
& Zohary (W); Nord Libanon, Gestemflum, bei Zederimalachen on Beschaire, ca.1900m, 6.V1.1931,
Zermy (W); Syria, ad Arisson, VI.1820-1826, Ehremberge (W); Syria, 1846, Pinard (W); Lebanon,
Jebel Kesrouane (sopra Faraya), 1900-2000m, 1.V1.2010, Brullo, Giusso del Galdo & F. Abdel
Samad (CAT);

A. sirinicus Ten.

Italy: Prov. Potenza (Basilicata) M. Serino in locis graminosis saxosis aridissimis jugi M. del
Papa, 1900 — 2000 m., VII.1898, Rigo 3834 (BP, M); Lucania (Basilicata) in pascuis petrosis
abunde in M. Serino pr. Lagonegro, solo calcareo, 2000-2100 m., 14.VIL.1877, Huter, Porta &
Rigo 463 (BP, M); Lucania in pascuis petrosis 14.VII.1877, Huter (M); M. dei Fiori, Abruzzo,
2.VIIL.1887, Mascorini (M);
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A. tymphresteus Boiss. & Spruner

Albania: Montis Albaniae, Joredi orientalis inter opp. Prisiren et Debia jiacentes montis nivales
Golica Luns in lottidoris declivibus orientalis supra pago Bicas, alt. circa 2100 m., 14.VIL.1918,
Kummerle (BP).

Greece: Eurytania (Aetolia ea Karnania) Montis Tymphrestos ad pagum Karpenision monte Veluchi
(ypsili koryphi), 1400-1500 m., 22-24.VI1.1932, Rechinger f. 2935 (BP) ; Evritania Ftri M. W side
E-NE of the village Kitahori 1700 m., 11.V1.1997, Strid et al. 43699 (G); Fokialas M. Valdousia, near
the Eos Katafigion 1900-2100 m., 7.VI.1998, Strid et al. 46133 (G); loanninan, Dodonis Mt. Timfi
near the Eos Kataphigion of the Astraka Saddle 1850 m., 22.V.1999, Strid et al. 49354 (G);
Grevenan, Mt. Smolikas 3 km W of Samarina, E of the peak Bogdanis 2100 m., 27.V1.1976, Hartvig
et al. 5366 (G).

Bulgaria: Mont Pisin, Sinanicavoh, alt. 2000-2300 m., 11.VIL.1938, Dvliejhly (BP).

Macedonia: in Mt. Ali Botus, 1929, Urumov 15 (BP); in M. Pirini, 1915, Urumov 195 (BP).

A. taygeteus Perss. & Strid

Peloponnisos: Prov. Peloponnisos, Nom. Messinia, Taygetos am aufstieg von Kataphygion des
Alpin Klubs, Sparta, iiber auf ostflanke des Profitis Ilias, zur Shade, 1800-2000 m., 25.V1.1982,
Lippert 21430 (M); Griechenland, Peloponnisos Nom. Lakonia, Taygetos, E Hange W von
Xirokambi 1300-2000 m., 8.VII.1985, Podlech 39754 (M); Morea in sum. mts. Taygetos, VI.1876,
Pichler (G-BOISS); Peloponneses, Taygetos Gebirge, Profitis Elias, 2100-2300m, 15-16.VIL.1881,
Stautdinger (W); Peloponneso, M.te Taygetos, 12.V1.2004, Brullo, Giusso del Galdo & Musarella
(CAT); Peloponneso, M.te Taygetos, 26.V1.2006, Brullo, Giusso del Galdo & Musarella (CAT);

A. heideri Wettst.
Anatolia: Turkey, Isparta, Sagalassos, ca. 1600m, 27.V1.2010, Brullo & Giusso del Galdo (CAT);
A. genargenteus Moris

Sardinia: Sard. Prov. Nuoro, Bruncu Spina, Nordwesthang 1616 -1800 m., 17.V1.1996 Erben (M);
in M. Genargentu Sardiniae, VII.1827, Miiller (BP, M); Prov. Nuoro, Arcu Correbai an den
Osthangen des Mt. Arbu 1450 m., 6.X.1979, Erben (M); Prov. Nuoro, Mont. del Gennargentu M.
Arbu Sudhang ca. 1350 m., 9.X.1979, Erben (M); Sardinia, s.d., Moris (BP)

A. gennarii Bacch. & Brullo
Sardinia: see Bacchetta & Brullo (2006).
A. greuteri Bacch. & Brullo

Corsica: Cors. Serra di Scopame, par Sortene, 9.VI.1879, Reverchon I (M); Serra di Scopamene
pres de Sortene (Corse), 9.VI1.1870, Tiller (BP); Cors. Bergeries de Costa Valle de 1’Erco, Monte
Cinto, 20.VL.1919, Cousturier 3310 (M); Col de Vizzavona Ainwege zur Festung env. 1200 m.,
6.V1.1908, Retzdorff (M); Corte in graminosis aridis vallis Tavignaro (ca. 1200 m.), 27.V1.1832,
Shrivanek (M); Im felsschutt am Sudhang Kurz unterhalb des Col de Bavella, 15.1V.1977, Mexmiiller
& Lippert 31278 (M); Sudosthange des Monte Cinto unterhalb der Bergerie d’Ascia, 1350-1400 m.,
5.VI.1963, Roessler 4518 (M); Cors, dep Corse du Sud, Col de Vaccia, entre Aullene et Zicavo, alt.
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en. 1190, 31.V.1988, Lambinon 88/CO/63 (M); Col de Vizzavona offeri Hange iiber den pass 1280
m., 28.V.1961, Roessler 3755 (M); Vizzavona, Corsica 1200 m., V.1931, Meebold 4372 (M);
Basatela, Mont Renoso 6.VI1.1879, Reverchon 1 (BP).

A. croaticus Alegro & al.

Croatia: Dalmatien Biokovo, Stemtuft kalk., 1400 m., 20.VI.1959, Mayer 20781 (M); Dalmatia
Biokovo supra Makarska in graminosis lapidosis solo calcareo cca 900 m., 29.V1.1958, Mayer (M);
Dalmazia, Monte Biohovo, 21.VIL.1988, Gelin (WU); Dalmatien, Mosar Planina, am Tussiveg an
der stidliche der Ljubirna, ca. 1000 m., 9.VI.1908, Janchen (WU); Dalmatien auf dem Konim der
Mosar Planine, 9.V1.1908, Janchen (WU), Dalmatien, Biokovo, in karstgestein der Alpe,
22.V1.1927, Korb (W).
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