TAXONOMIC STUDIES IN THE ALSINOIDEAE IIL
A REVISION OF THE SPECIES IN THE ORIENT

J. McNEILL
(University of Liverpool)

The region covered by Boissier’s “Flora Orientalis” is one of the major
centres of diversity of both Arenaria and Minuartia. Apart from the two
general revisions of these genera (Williams (Arenaria) 1898, Mattfeld
(Minuartia) 1922), no full account of the species has been published since
Boissier’s treatment (1867), and in that time extensive botanical exploration
has taken place and many new taxa have been described.

The present work covers an area rather more restricted than that of
Boissier’s, in that it excludes Albania, the Dalmatian coast, the Crimea
and Afghanistan. One extension of Boissier’s limits is made; this is the
inclusion of Cyrenaica with its East Mediterranean phytogeographical
affinities. The southern limit of the area (in N.E. Africa and Arabia) has
been taken along the 25° line of latitude.

The following countries are therefore covered in this revision: Greece,
Turkey, U.S.S.R.-Caucasus, Cyprus, Syria, Lebanon, Israel, Jordan,
Iraq, Kuwait etc., Iran, Libya-Cyrenaica (south to 25° N.), Egypt (south
to 25° N.), Saudi Arabia (south to 25° N.). No records of members of the
group are, however, known from Kuwait or the parts of Saudi Arabia
north of the 25th Parallel (Minuartia filifolia occurs on the mountains in
the South-west and in the Yemen).

This region comprises five main phytogeographical areas, the Hyrcano-
Colchic, the European, the Mediterranean, the Irano-Turanian and the
Saharo-Sindian (cf. McNeill, 1960). The main centres of speciation in the
group are in the European, Mediterranean and Irano-Turanian areas,
particularly the last named in which Arenaria Subgenus Eremogone and
many groups of Minuartia reach their greatest development. Both genera
are well represented in the mountains of Northern Greece and the
Caucasus by plants with strong Central European affinities, while the
Mediterranean region is characterised by Arenaria Section Orientales and
Minuartia Section Sabulina. The two species of Moehringia are confined
to what are in the main, European or Hyrcano-Colchic areas, while
Lepyrodiclis is widely distributed in damp places in the Irano-Turanian
zone. Species of the group are normally absent from Saharo-Sindian
vegetation, the only known exception being Minuartia picta, which,
however, is essentially an Irano-Turanian species.

The pattern of variability within the group varies widely; on the one
hand there are a number of very distinct restricted endemic species
showing little variation (typical of Minuartia Subsection Minuartia and
most groups of Arenaria Subgenus Eremogone), while on the other hand at
least seven large species complexes exist within the area, all rather difficult
to classify.
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Two of the most complex are Arenaria Series Orientales and Minuartia
Series Sabulina, both annual groups in which self-pollination is probably
the rule (cf. Fryxell, 1957). Most perennial species are probably pollinated
by unspecialised insect visitors, but in some of the ‘difficult’ ones, it
seems that the nature of the breeding system is to some extent responsible
for the taxonomic complexity. In Minuartia Series Setaceae, for example,
a high incidence of male sterility has been noted, suggesting extensive
hybridisation or even apomixis (being often associated with normal seed-
setting).

It has not been possible to obtain seed after self-pollination of species
of Arenaria Sections Sclerophyllae and Grandiflorae (both perennial) in
cultivation, but as no plants were available for parallel cross-pollination,
there is no evidence as to whether this failure was due to internal self-
sterility or merely to environmental conditions unfavourable to seed-
setting. The self-pollinated annual species of both Arenaria and Minuartia,
on the other hand, set seed very freely in cultivation.

In the course of the revision material has been examined from eleven
European herbaria (cf. McNeill, 1962, pp. 79-80) but the work has been
primarily based on the collections at Edinburgh and Kew. All specimens
examined are cited in the thesis (McNeill, 1960) from which this paper
is extracted; in this account reference to the type specimen and a brief
summary of distribution only, are given.

The use of the exclamation mark (!) before names in the synonymy
indicates that type material of that synonym has been examined; where
the mark is enclosed in brackets, only a photograph of the type has been
seen. The synonymy is confined in general to names which have been
used for Orient plants, but an attempt has been made to include all names
based on the same type as the accepted name. These are indicated by the
symbol =. Only the very important misidentifications appear in the
synonymy, which is arranged in strict chronological order, the basionym
where such exists taking its place according to date of publication.

Acknowledgement is again made to the Directors of the Institutes whose
material has provided the basis of this revision, to Dr. P. H. Davis for
advice and assistance and to the Carnegie Trust for the Universities of
Scotland for financial support.
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Artificial Key to Genera and Infra-generic Groups in the Orient

. Styles 2; capsule globose, inflated, opening by 2 valves; leaves

linear-lanceolate to ovate, rather large (>3-5 cm. long); straggling
annuals % : Lepyrodiclis p. 401
Styles 3; capsule ovoxd to cylmdncal never inflated, opening by 3,
4 or 6 valves or teeth; leaves frequently linear or setaceous, if
broader then rather small (<1-5 cm. long); plants annual or
perennial i + 3 : t i .2

Leaves linear-lanceolate or linear-spathulate to orbicular . s
Leaves narrowly linear, subulate or setaceous . 4 ) /0]

Stamens inserted at two levels, the inner whorl adnate to the petals
and the outer arising below them on a very short calyx tube; petals
usually pink; capsule opening by 3 valves; cotyledons accumbent

Minuartia Subgenus Rhodalsine p. 323
Stamens and petals inserted at one level on a hypogynous disc;
petals, when present, white; cotyledons incumbent = .4

Leaves many-nerved, linear-lanceolate to lanceolate, sessile, rather
rigid; sepals prominently and 4+ equally 5-7-nerved, erect or
scarcely spreading at anthesis; densely caespitose or pulvinate
perennials; capsule opening by 3 valves

Minuartia Section Lanceolatae p. 313 key entry 18b

. Leaves various but usually flaccid, if somewhat rigid then 3-nerved;

sepals obscurely nerved or with a prominent midrib and indistinct
lateral nerves, usually spreadmg at anthesis; capsule opening by
6 valves or teeth

Leaves ovate, 3-nerved, 1-0-2-5 cm. long, lax annual plants petals
if present, much shorter than sepals; seeds smooth, shiny, with a
white oily appendage (strophiole) . = Moehringia p. 309
Leaves various, but <1-0 cm. long in annual plants with very short
petals; seeds tuberculate to obscurely reticulate without a strophiole
Arenaria Subgenus Arenaria p. 245, key entry la.
Plants perennial bearmg sterile leafy shoots in addition to ﬂowenng
stems 5 . . §
Plants annual, wnhout ster] lle leafy shools ; § 3 i l 1
Sepals 1(-3)-nerved with prominent parallel white stripes on either
side of the green median nerve; capsule opening by 3 valves
Minuartia Subsection Xeralsine p. 316, key entry 36b.

. Sepals entirely herbaceous or with a broad scarious margin, but
2 : : .8

without white stripes
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Calyx indurate at the base, especially in fruit; sepals often strongly
keeled, usually with wide scarious or coriaceous margins; capsule
opening by 6 teeth; cotyledons accumbent 5

Arenaria Subgenus Eremogone p. 245 key entry 1b.
Calyx not at all hardened at the base; sepals entirely herbaceous
except for narrow membranous or scarious margins, often with 3—
many prominent nerves; cotyledons incumbent " g o
Sepals rounded to obtuse at apex, 4 linear; calyx cylindrical;
capsule opening by 3 valves

Minuartia Section Speclabx[e: p 311 key entry 4a.

Sepals acute to acuminate, linear-lanceolate to ovate; calyx ovoid to
urceolate 5 : . .10

. Sepals not at all keeled, prommently and + equal]y 3-T-nerved;

capsule opening by 3 valves
Minuartia Sections Ttyphane, Acunﬂarae and Plurinerviae
p. 311, key entry 4b.
Sepals with one rather prominent median nerve forming a keel at
least on the innermost sepal, lateral nerves, if present, short and
rather indistinct; capsule opening by 6 valves or teeth
Arenaria Subgenus Arenaria (a few spp.) p. 245, key entry la.
Stem leaves bearing axillary fascicles of equally long leaves (the
leaves superficially appearing to be whorled); petals usually pink;
capsule opening by 3 valves; seeds pyriform; cotyledons accumbent
Minuartia Subgenus Spergella p. 311, key entry 2a.
Fascicular leaves usually absent, if present, shorter than the sub-
tending stem leaves; petals white; seeds reniform; cotyledons
incumbent . § . 5 - 5 s « v 12
Petals about twice as long as the sepals; inflorescence lax, pedicels
spreading or reflexed; capsule opening by 6 valves
Arenaria Section Pseudosabulina p. 248, key entry 19a.
Petals shorter than or up to 1} times as long as the sepals; inflor-
escence often congested, if lax, pedicels erect to spreading; capsule
opening by 3 valves 2
Minuartia Sections Sabulma and Mmuarua p 316, key ently 3Ga

ARENARIA L.
Key to Orient Species

. Leaves usually lanceolate to ovate, herbaceous, occasionally linear

or linear-subulate and then always flaccid; sepals not or scarcely
hardened at the base; seeds reniform; cotyledons incumbent; plants
annual or perennial: (Subgenus Arenaria) 5 s 5

Leaves long, linear ‘and grass-like, or short, stiffly setaceous or
pungent, never broad or flaccid; sepals markedly hardened at the
base, often the receptacle and the entire lower part of the calyx
becoming ligneous in fruit; seeds + pyriform; cotyledons accum-
bent; plants perennial: (Subgenus Eremogone) . H .34
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Plants perennial, bearing sterile leafy shoots in addition to ﬂowermg
stems 2 3
Plants annual wnhout stenle leafy shoots 3 3 ¥ 19

. Leaves strongly 3-nerved, the lateral nerves marginal; sepals with a
4

prominent median nerve (Section Grandiflorae)

Leaves with indistinct vasculation or more usually wnh a promment
median nerve sometimes giving rise to a number of weak lateral
nerves but with no distinct marginal vasculation . 5 S

. Petals ovate, 1-5-2-5 times as long as broad, a little longer than the

sepals (< 15 times); mature leaves linear-lanceolate to linear,
(6-)8-9(~11) times as long as broad . 5 6. A. kotschyana
Petals oblanceolate, 2-5-3-5 times as long as broad, much longer
than the sepals (1-5-2-5 times); mature leaves ovate-lanceolate to
lanceolate, 3-4(-6) times as long as broad, or occasionally (var.
stenophylla) linear-lanceolate (5-)6-7(-8) times as long as broad
7. A. tmolea

Leaves < 8 mm. long, ovate or obovate to orbicular with a rounded
or obtuse apex; petals ovate + abruptly contracted at the base
(Section Rotundifoliae) 6
Leaves linear to ovate, apex acute lo obtuse (rarely broadly ovate
to orbicular and then at least some leaves > 10 mm. long) petals
usually lanceolate to obovate, cuneate at the base 7
Entire plant glandular-pubescent, usually densely so, or entire plant
glabrous; petioles never ciliate; petals equalling or exceeding the
sepals; leaves ovate or obovate, 1:5-2-5 times as long as broad
8. A. balansae

Leaf blades glabrous; stems and peduncles with short crisp hairs
(often running in rows); petioles with a few long simple hairs on
the margin; petals often shorter than the sepals; leaves orbicular to
ovate . : 5 9. A. rotundifolia
Sepals with a promment medlan nerve (inner always keeled) and
indistinct lateral nerves; petals always > 1-5 times as long as the
sepals (up to twice as long); stem leaves linear to ovate, never
orbicular; plants densely caespitose with woody caudex and caudiculi
(Section Rariflorae) . ’ .8

. Sepals scarcely keeled, + equally 3~ 7( 9)- ncrved or obscurely

nerved; petals usually slightly longer than sepals (up to 1-5 times),
rarely nearly twice as long and then stem leaves orbicular; plants
tegetiform (Section Orientales) A2

. Dwarf caespitose plants, flowering stems < 1 cm. long, leaves very

small, 1-5-4-5 mm. long, sessile to very shortly petiolate; petals
obovate or oblanceolate with a long cuneate base, 1-5-1-75 times as
long as the sepals; sepals obtuse to acute 3 ’ § <9

. More robust caespitose or almost cushion-forming plants; flowering
0

stems > 2 cm. long; leaves 5-11 mm. long

Leaves minute, < 3 mm. long, ovate to lanceolate, 2—3(—36) times
as long as broad; sepals c. 4:5 mm. long . 3. A. minutissima
Leaves larger, 3-4-5 mm. long, linear-lanceolate, 3-5-4 times as long
as broad; sepals 3-5 mm. long s s . 4. A. bulica
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Leaves sessile but somewhat cuneate at the base; petals ovate 2-2+5
times as long as broad with a cuneate base, about 1-5 times as long
as the sepals; sepals acute to acuminate, 3-5-4-5 mm. long . 11
Leaves narrowed into a very short petiole; petals obovate to
oblanceolate, 2:5-3-5 times as long as broad with a long attenuate
base, about twice as long as the sepals, sepals obtuse to acute,
4-5 mm. long P 5 5. A. cretica

Mature leaves linear-lanceolate to linear, 5-7 times as long as
broad; vegetative shoots arising directly from the caudiculi,
numerous, as many as the flowering shoots; those arising in the
leaf axils of the flowering shoots rarely beyond the developing rosette
stage (2-4 leaves) at flowering time . . 1. A. antitaurica
Mature leaves ovate-lanceolate, 3-4 times as long as broad ; vegetative
shoots arising directly from the caudiculi, few or absent, but those
arising in the leaf axils of the flowering shoots often well-developed
at flowering time . ¥ % 5 : % 2. A. uninervia

Basal leaves linear, linear-spathulate or linear-lanceolate to
lanceolate, sessile; seeds obscurely reticulate or with a fimbriate
margin 2 A 13
Basal lsaves ovate-] lanceolale to orbicular always petiolate; seeds
tuberculate or sometimes obscurely reticulate, but never with a
fimbriate margin . s ¥ 5 ; i ” g 14

Stem leaves short (2-8 mm.), linear-spathulate or linear-lanceolate

to lanceolate (< 8 times as long as broad); seeds with a fimbriate
margin 12. A. libanotica

. Stem leaves long (6 15 mm.), lmsar (c. lO times as long as broad);

seeds without any protuberances . 13. A. angustifolia

Stem leaves + orbicular, abruptly comracled at the base; petals
nearly twice as long as sepals seeds obscurely reticulate without

papillae 3 10. A. speluncarum
Stem leaves lanceolate to ovate, sessnle or taperlng at the base; petals
up to 1-5 times as long as sepals . A 3 15

. Leaves and sepals with prominent crystalline inclusions; leaves ovate-

lanceolate; plant sparsely pubescent with short hairs; seeds obscurely
reticulate, the ‘cells’ without central papillae but with minute
marginal puncta . 11. 4. sipylea
Leaves and sepals wnhout promment crystallms inclusions; plants
often densely pubesccnl, seeds tuberculate, the tubercles with a
central papilla . 2 . 5 16

Upper leaves sessile, lower shonly peuolate, seeds large
(0-8—1-0 mm. x 0-6—0-7 mm.) (Series Graecae) o 17
All leaves gradually narrowing at the base into a petiole, that of the
lower leaves almost as long as the lamina; seeds small (0-5—0-7 mm.
% 0-4—0-6 mm.) (Series Deflexae) " . : : 18
Leaves ovate to lanceolate, acute, lowest pair of bracts ovate to
lanceolate, acute, sessile with a cuneate base; pubescence and testa
structure variable (cf. key to subspecies) . 14. A. filicaulis
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Leaves ovate, ‘usually -acuminate; lowest pair of bracts broadly
ovate, acuminate, sessile with a truncate or cordate base; plant
ra(hcr densely hairy with somewhat coarse hairs, few of which are
dular (confined to the peduncles and pedicels), those on the
sepals 130-170 p long and 25-35 n broad at the base; seeds with
small fine papillae (c. 25x 10 [J«) cemrally placed on the tubercles of
the dorsal surface 15. A. teddii
Outer sepals 3-5-4 mm. long acute, ovate-] lanccolats c. 2-5 times as
long as broad; inflorescence few-flowered (2-5), pedicels short
(< 1 cm.), stout (that of .the lowest flower 0-2-0-3 mm. diam.);
seeds with long papillae (60 1) on the tubercles of the dorsal ridge
17. A. fragillima

. Outer sepals acuminate, rarely acute and then usually < 3:5 mm.

long; inflorescence few to many-flowered (3-15), pedicels usually
long (1-2 cm.) and slender (< 0-2 mm. diam.); seeds with short
papillae (< 25 ) on the tubercles of the dorsal ridge
16. A. deflexa
Sepals strongly 3-nerved without any subsidiary nerves; pedicels
spreading or reflexed; petals about twice as long as sepals (Section
Pseudosabulina) . 5 24. A. sabulinea
Sepals with a single 1ned|an nerve or wnh a number (> 3) of nerves
varying in their degree of prominence; pedicels erect or spreading 20
Leaves all petiolate with a single median nerve; petals as long as or
longer than sepals (Section Orientales Series Orientales) A 21
Leaves (except the first few pairs of seedling leaves) sessile, many-
nerved; petals usually shorter than the sepals (Section Arenaria) 26
Bracts subulate or setaceous with an abrupt change in size and
(usually) shape between the uppermost leaf and the lowest bract 22
Bracts foli; (upper b showing a gradual
reduction in size from the stem leaves upwards . 5 & 25
Sepals 2-2:5 mm. long, petals about 1-5 times as long; capsule
when fully mature greatly exceeding sepals (almost twice as long)
18. A. luschanii

. Sepals 2:5 mm. long; petals usually slightly longer than the sepals

(< 1-25 times) rarely almost twice as long; capsulc up to 1-5 times
as long as the sepals 5 2 = 5 23:
Leaf-blades ovate-lanceolate gradually narrowing into the petiole
(average length/breadth ratio of whole mature leaf > 2-75); seeds
greyish-black prominently tuberculate with rhomboid ‘cells’
(tubercles) on the lateral faces 3 A B 24

. Leaf blades orbicular to ovate, often abruptly contracted into a long

petiole (average length/breadth ratio of whole mature leaf usually
<2'5); seeds dark reddish-brown weakly tuberculate with oblong
‘cells” (tubercles) on the lateral faces (cells 3 times as long as
broad) . . & ; 21. A. rhodia

. Sepals acuminate, lmcar lanceolate c. 4 times as long as broad;

seeds with longlsh paplllae (c:25 ;L) on the tubercles of the dorsal
ridge . 3 3 19. 4. oxypetala
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. Sepals acute, ovate-lanceolate to lanceolate, 2:5-3-5 times, as long as
broad; seeds with short papillae (c. 10 p) on the. tubercles of the
dorsal ridge . s § 20. A. muralis

a. Sepals 2-25-55 mm. 1ong, wrth 3(- 5) almosl parallel nerves; capsule

ovoid-cylindrical more than twice as long as broad; if sepals
< 3:0 mm., then much exceeded by the petals (1:3-1 5 times as
long) . g 22. A. pamphylica
. Sepals < 2-25 mm. long, 3 nerved the la&era] nerves almost marginal
strongly divergent at the base; capsule + globose (< 1-25 times as
long as broad); petals about as long as the sepals 23. A. kurdica
. Capsule narrowly cylindrical (> 3 times as long as broad); sepals
lanceolate (3-3-5 times as long as broad), narrowly acuminate;
plants rather xerophytic (Series Cylindricae) 33. A. guicciardii
. Capsule conical to globose (1-2-5 times as long as broad); sepals
ovate to lanceolate (1-573 times as long as bruad), acute to acum-
inate . . . . 27

a. Plants very xemphyuc leaves and sepals densely glandular-

pubescent, prominently nerved; upper leaves spathulate, the nerves
all alike (Series Saponarioides) 5 28
. Plants mesophytic; leaves and sepals not prommently nerved or
with a prominent median nerve and less distinct lateral branches;
upper leaves broadly ovate, triangular or linear-lanceolate (Series
Arenaria) . 2 29
. Sepals 4:5-5-0 mm. Iong in ﬂower exlendmg to 6- 5 mm. in fruit;
seeds with a smooth testa, the ‘cells’ not developing into raised
tubercles ¥ 3 31. A. saponarioides
. Sepals 6:25-7-0 mm. ]ong in ﬁower, extendmg to 9:0 mm. in fruit;
seeds tuberculate . 4 32. A. macrosepala
. Seeds large, 0-85-1-10 mm. long, 07(}0 85 mm. broad; petals a
little shorter than the sepals (> 0-75 times as long), or if much
shorter (c. 0-5 as long), then sepals c. 4-5 mm. long, broadly ovate,
2-5 (in flower)-1-5:(in fruit) times as long as broad, bluntly acute 30
. Seeds rather small, 0:40-0-70 mm. long, 0-:35-0-65 mm. broad;
petals much shorter than the sepals (< 0:7 times as long); sepals
2:5-4-0(-5-0) mm. long, ovate-lanceolate to lanceolate, c. 3 times as
long as broad, narrowly acute to acuminate A A z 32
. Capsule ovoid, 1:75-2 times as long as broad, with thin, rather hard
and brittle walls; seeds rather short, scarcely longer than broad,
0-85-0-90(-0-95) mm. long; inflorescence many-flowered (c. 10-40),
usually rather. contracted; pedicels short, 3-8 mm long; sepals
2-75-3-75 mm. long, slightly exceeding the petals  25. A. conferta
. Capsule + globose, c. 1-3 times as long as broad, with thick and
very hard walls, not breaking easily; seeds distinctly longer than
broad, 0-95-1-10 mm. long; inflorescence few- to many-flowered
(c. 3-20), with long pedicels % 31

a. Leaves linear-lanceolate, 3-5-4 times as long as broad inflorescence

a many-flowered regular dichasium; pedicels very long (15-25 mm.);
sepals 3-25-3-75 mm. long, slightly exceeding the petals
30. A. tremula
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. Leaves broadly ovate, 1-75-2 times as long as broad; inflorescence
rather few-flowered (c. 3-10), frequently monochasial; pedicels
shorter (8-10 mm.); sepals 4-5-5 mm. long, greatly exceeding the
petals . 4 29. A. cassia

. Seeds 0-55-0-70 mm. long, (0 5(%)0 554 0 65 mm. broad; capsule
subglobose, abruptly narrowing towards the top (< twice as long
as broad), with rather hard walls, breaking under pressure; inflor-
escence usually an irrcgular monochasium; sepals 3-4(-5) mm.
long . 26. A. serpyllifolia

5 Seeds 0 40-0- 55 mm. long, 0- 35 0 50 mm. broad; capsule conical,
+ gradually tapering to the top (> twice as long as broad), with
thin, membraneous, rather flexible walls; inflorescence usually
dichasial, but often somewhat irregular 3 33

. Stem internodes usually long (10-30 mm.); leaves and bracts narrowly
acute to acuminate; sepals 2-:5-3-:0 mm. long 27. A. leptoclados

. Stem internodes very short (2-8 mm.); leaves and bracts obtuse to
broadly acute; sepals ¢. 40 mm. long . 8 28. A. aegaea

. Leaves long, linear or setaceous, not spiny, the leaves of the
vegetative rosettes erect, tufted (2-5-) 4-25 cm. long; sepal margins
often scarious but not entire upper portion; plants erect or tufted or
with creeping caudiculi, never forming cushions 5 i 35

. Leaves short (0-5-1-5 cm.), setaceous rather spiny, or if longer (to
3 cm.) 4+ pungent; leaves of the vegetative rosettes closely crowded
together all appressed or the outer spreading, rarely all erect (and
plants 4 tufted) and then margin and entire upper portion of sepals

scarious; plants forming spiny cushions, occasionally suffruticose
and sometimes loosely tufted . . : v . 43

. Sepals always obtuse, the median portion + herbaceous with
(1-)3 or more parallel nerves, the margins coriaceous to scarious
(Section Eremogone) 3 . = g " . 5 36

. Sepals acute, or i often b ing obtuse when
flattened (the thin membranous margin being normally recurved) 38

. Staminal glands indistinct; sepals c¢. 3 mm. long, somewhat
keeled . 37. A. isaurica

. Staminal gldnds prommenl bxfurcate appcanngas 10

. Sepals 4-25-5 mm. long, not keeled, with a broad 3-7 nerved
median herbaceous strip; staminal glands long (0-40-0-50 mm.),
prominently enlarged at the top 4 . 35. A. graminea

. Sepals 2-5-3-75 mm. long, somewhat kee]cd with a narrow 1-3
nerved herbaceous strip; staminal glands shoner (0-20-0-35 mm.),
not enlarged at the top . e g 36. A. blepharophylla

- Sepals at or after anthesis appearing cuspidate by the inrolling of the
thin membranous margin at the apex, obscurely nerved, the median
coriaceo-herbaceous portion dark brown, purple or black at least
at the tip (forming the cusp); cauline leaves linear, grass-like (Section
Glomeriflorae) : 39

. Sepals acute or acuminate or appeanng 50, never CuSpIdale tip
usually buff or green, if dark-coloured, cauline leaves rather short
setaceous . » . . . 5 . : 41
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Opposite cauline leaves united at the base to form a sheath 4-25 mm.
long; sepals more than 5 mm. long . g 5 ¥ 40
Opposite cauline leaves free to the basal node (the united
membranous portion round the node < 2 mm. long); sepals 3-
4-5 mm. long i i 40. A. gypsophiloides
Cauline leaf sheaths long (12- 25 mm. ), sepals ovate-lanceolate, 2-3
times as long as broad, usually glabrous; flowers usually densely
compacted into a terminal head (inflorescence rarely paniculate and
then the upper bracts exceeding the pedicels) 38. A. dianthoides
Cauline leaf sheaths short (4-9 mm.); sepals broadly ovate, 1-25-1-75
times as long as broad, glandular pubescent, usually densely so;
flowers forming a lax cyme or panicle of cymes, the upper bracts (but
not bracteoles) shorter than the pedicels . 39. A. cucubaloides
Sepals broadly ovate and broadly acute, almost entirely herbaceous
with a narrow -4 membranous margin, often darkened at the tip;
plants densely tufted from a thick caudex, rosette leaves short
4-8 cm. long (Section Capillares) . . 34. A. lychnidea
Sepals ovate to lanceolate, narrowly acute to long acuminate,
mostly coriaceous to scarious with a broad scarious margin, buff or
midrib green, never darkened; plants caudiculate, loosely tufted;
rosette leaves (5-)8-20 cm. long (Section Rigidae Series Rigidae) — 42
Base of the flowering stems sheathed by a whorl of leaves and dead
leaf bases; internodes 4-6; median stem leaves 6-7 cm. long, basal
rosette leaves 8-15 cm. long; pedicels and peduncles glabrous

41. A. holostea

. Base of the flowering stem naked or with a whorl of short scales;

internodes 9-11; median stem leaves 3-4 cm. long, basal rosette
leaves 3-5 cm. long; pedicels always and peduncles often shortly
glandular pubescent . p s 42. A. szowitsii
Petals shorter or a little longer than sepals; sepals obscurely nerved,
not or scarcely carinate, broadly acute to obtuse; flowers usually
aggregated into dense clusters, if inflorescence lax, sepals almost
entirely scarious (Section Scariosae) i " 44
Petals always much longer than sepals, sepals distinctly nerved,
often carinate; inflorescence usually lax, if congested sepals narrowly
acuminate 5 " 48
Flowers arranged ina pamcle cf cymes, pedlcels 1-10 mm. long (at
least some 5-10 mm.); sepals almost entirely scarious, the short
triangular herbaceous portion merging below half-way into the
scarious upper part; staminal glands dceply bifurcate appearing
as 10 . 48. A. scariosa
Flowers aggregated into termmal and sometimes axillary clusters
(pedicels 0-2 mm. long); herbaceous pomon of sepals running at
least 3 way to apex F 45
Staminal glands deeply bifurcate appearing as 10; herbaceous portion
of sepal not extending right to the tip % . 41. A. armeniaca

. Staminal glands five, indistinct; median herbaceous strip running
? 46

right to the apex of the sepal .
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Flowering stems with 1-2 pairs of leaves; inflorescence composed of
2-3 remote clusters each of 1-4 flowers; sepals 3-5-4-5 mm. long,
seeds minutely fimbriate along the ridge; plant forming dense spiny
cushions . 44. A. pseudacantholimon
Flowering stems wnh 5= 7 palrs of leaves inflorescence composed of
a terminal cluster of 2-8 flowers (rarely with 1 weakly developed
axillary cluster below); sepals 5-8 mm. long; seeds without fimbriate
margin; plant ansmg from creeping woody caudiculi, basal leaves
setaceous but not spiny R % 47
Sepals 5-6 mm. long; petals ovate-] lanceola(e 2- 2 5 times as long as
broad, abruptly contracted at the base, slightly shorter than the
sepals; stamens 3-4 mm..long, c. two-thirds as long as petals
45. A. polycnemifolia
Sepals 6-8 mm. long; petals linear-lanceolate, 3-5-5 times as long
as broad, gradually narrowing to a broad base, longer than the
sepals; stamens 7-5-9 mm. long, almost as long as the petals
46. A. zargariana
Sepals 5-8 mm. long, lanceolate, with a broad scarious margin,
only the prominent keel herbaceous; inflorescence 1(-3)-flowered;
leaves setaceous not or scarcely spiny, those of the sterile rosettes
= appressed (Section Rigidae Series Setaceae) 43. A. angustisepala
Sepals 2-6 mm. long, broadly ovate to lanceolate with a rather
narrow membranous or subscarious margin; inflorescence many-
flowered, rarely 1- few-flowered and then sepals ovate or obscurely
nerved; rosette leaves usually spreading, spiny, occasionally
appressed, not spiny, and then sepals < 5 mm. and obscurely
nerved: (Section Sclerophyliae) ? 3 “ 49
Leaves with a very narrow scarious margin, the basal all densely
imbricate, tetrastichous; bracts and bracteoles very broadly trian-
gular, acute to obtuse; sepals obtuse, 2:5 mm. long 55. A. tetrasticha
Leaves without a scarious margin, the basal spreading or some
forming rather congested rosettes, not appearing tetrastichous;
bracts and bracteoles subulate to triangular, acuminate; sepals
acute to acuminate, or if obtuse, > 3 mm. longand rosette leaves all
spreading . 5 g . 50
Cauline leaves as long as or longer than the rosette leaves and
0-2-0-75 times as long as the corresponding internode; sepals ovate
to lanceolate, 2-3-5 times as long as broad; petals ovate-lanceolate
to lanceolate, 2:5-3-5 times as long as broad . 4 51
Cauline leaves absent or if present shorter than the roselte leaves and
0-1-0-2 times as long as the corresponding internode
Sepals 4-5-6:0 mm. long, ovate-lanceolate to lanceolate 2-25-3-25
times as long as broad, often densely glandular pubescent; inflor-
escence lax 49. A. acerosa
Sepals 2-4-5 mm. long, glabrous . i 4 52
Sepals broadly ovate (1-25-2 times as long as broad), 3-5-4-5 mm.
long; petals 1-5-3 times as long as the sepals; plant suffruticose;
cauline leaves frequently subtendmg axlllary rosettes' at ﬁowenng
time; inflorescence lax . 4 50. A. drypidea




TAXONOMIC STUDIES IN THE ALSINOIDEAE 253

52b. Sepals ovate to lanceolate (2-3 times as long as broad); petals
usually 1-1-5 times as long as the sepals (rarely more, and then
sepals < 3-5 mm. or else lanceolate); plant forming spiny cushions
(occasionally suffrutescent and then sepals lanceolale) ﬂowermg
stems without axillary rosettes
53a. Inflorescence usually composed of clustered cymes appearing
densely corymbose, rarely a rather lax cymose panicle; sepals
3-5-4-5 mm. long, lanceolate (2-75-3 times as long as broad)
52. A. acutisepala
Inflorescence a lax cymose panicle (or reduced to a single flower),
never contracted; sepals 2-0-3-5(-4-0) mm. long, ovate (2-2-25 times
as long as broad, rarely narrower, to 2+75 times, and then inflor-
escence very lax and spreading) " % 51. A. ledebouriana
Flowering stems 2-5-30-0 cm. tall with 1-6 flowers; sepals broadly
ovate 1-5-2 times as long as broad; petals suborbicular to broadly
ovate, 1-25-1-75 times as long as broad . 3, 55
Flowering stems 1-5-2-5 cm. tall with 1(-3) ﬂowers sepals ovate-
lanceolate to lanceolate, 2+5-3 times as long as broad; petals cuneate,
about twice as long as broad . 4 56. A. davisii
Flowering stem leafless, arising from a basal rosette of leaves similar
to the sterile rosettes; leaves terete or semi-circular in section,
usually very pungent; plants forming spiny cushions or tufts
53. A. persica
Flowering stem with 1-3 pairs of small leaves and arising from a
rosette of 1-4 pairs of green leaves much less prominent than the
many-leaved sterile rosettes; leaves flattened, rather stiff and some-
what pungent; plants usually very densely pulvinate 54. 4. insignis
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SUBGENUS ARENARIA
SECTION RARIFLORAE WILLIAMS
1. A. antitaurica McNeill in Notes Roy. bot. Gard. Edin. 23, 507 (1961).

Key to Varieties

Leaves with the marginal vasculation no more developed than the
extremely faint traces anastomosing throughout the lamina; sepals

3-5-4 mm. long var. antitaurica
Leaves with a distinct but very weak pair of marginal veins, not visible
macroscopically; sepals 4-5 mm. long var. intermidia

var. antitaurica
Type: TURKEY: CATAONIA: MARAS, distr. Goksun: Binboga dag in ravine
above Yalak, 2200 m. Rocks. 17 July 1952. Davis, Dodds & Cetik (D.
20130) (holo. E!, iso. K!)

Only known from two gatherings from Binboga dag (type & Davis
20114).

D
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var. intermedia McNeill in Notes Roy. bot. Gard. Edin. 23, 508 (1961).
Type: TURKEY: CATAONIA: In monte Nimrud Dagh prope vicum Kjachta
districtus  Mamuret-iil-Asis, in declivitatis septentr.-occid. rupibus.
Substrato calcareo: ca. 2000-2200 m. 12 vii 1910, Handel-Mazzetti 2060
s “Arenaria tmolea Boiss.” (holo. WU!)

Only known from type specimen.

Distribution (of species): A. antitaurica is endemic to the Anti-Taurus
mountains in southern Turkey.

Collected in flower and fruit in mid-July between 2000 and 2400 m.

The two Davis gatherings of this new species have the appearance of
rather pulvinate variants of A. kotschyana while in the shape and size of
the petals they resemble A. tmolea. However, the absence of any marginal
vasculation in the leaves distinguishes them from both these species and
links them with the broader leaved A. uninervia, another new species from
the Anti-Taurus. (q.v.)

Two Handel-Mazzetti specimens from the same area, identified by him
as A. tmolea (cf. Ann. naturh. Hofmus. Wien 26, 149, 1912), have been
found to resemble closely the Davis collections. One of these Handel-
Mazzetti gatherings is typical of A. uninervia and the other is referable to
A. antitaurica but differs in having larger sepals and traces of marginal
vasculation in the leaves (not visible macroscopically). This plant, although
best included with A. antitaurica in Section Rariflorae may show an
approach to Section Grandifiorae (with its 3-nerved leaves) and has been
made the basis of a separate variety, var. intermedia.

2. A. uninervia McNeill in Notes Roy. bot. Gard. Edin. 23, 508 (1961).
Type: TURKEY: CATAONIA: ADANA, distr. Feke: Bakir dag nr. top of
Sencan Dere, 2200 m. 30 June 1952, Davis, Dodds & Cetik (D. 19413).
(holo. E!, iso. K!)

Distribution: only known from Bakir dag (type) and Ak dag (Handel-
Mazzetti 2336) in the Anti-Taurus mountains in southern Turkey.

The two known gatherings were in early flowering stage at the end of
June at 2200 m. and mid-July at 2500-2670 m.

In habit and leaf structure A. uninervia closely resembles A. cretica
from Greece; the species are, however, readily distinguished on floral
characters (cf. key).

A closer affinity probably exists between A. uninervia and A. antitaurica,
the other new Anti-Taurus endemic. In addition to leaf shape, A. uninervia
appears to differ in the colour of the leaves (a yellowish-green), in the
bracts being more leaf-like and in the broader, less acuminate sepals.
Probably the most important difference is that found in the habit of
growth.

In A. antitaurica there are, at ﬁowenng time, two distinct types of shoot
arising directly from the diculi—the one terminating in an
and the other entirely vegetative ending in a rosette of leaves which will
presumally develop into a flowering shoot, in the following year. In
A. uninervia, all or almost all the shoots end in an inflorescence; the next
season’s fertile shoots are presumably formed by the vegetative rosettes
which are well-developed at anthesis in the axils of the leaves of the






































































































































































































































































































































































































































































