CRITICAL NOTES ON TURKISH RUBIACEAE

FRIEDRICH EHRENDORFER
University of Vienna

The present contribution to our knowledge of Turkish Rubiaceae is in line
with continued studies on members of this family from the Near and
Middle East:

1948: Rubiaceae. In K. H. Rechinger: Ergebnisse einer botanischen
Reise nach dem Iran, 1937. V Teil. Annal. Naturhist. Mus. Wien,
1vi, 212-244.

1951: Rassengliederung, Variabilitdtszentren und geographische Merk-
malsprogressionen als Ausdruck der raum-zeitlichen Entfaltung
des Formenkreises Galium incanum S.S.—Eine Monographie.
(Zur Phylogenie der Gattung Galium, IL) Osterr. Bot. Zeitschr.
xeviii, 427-490.

1952a: Revision der Subsect. Ceratocarpa Boiss., Sect. Orienti-Galium
Ehrendf. der Gattung Galium Tournef. (Rubiaceae-Stellatae).
Osterr. Bot. Zeitschr. xcix, 164-167.

1952b: Rubiaceae. In K. H. Rechinger: Zur Flora von Paldstina und
Transjordanien. (Reliquiae Samuelssonianae, V.) Ark. f. Bot.,
Ser. 2, ii(5), 428-432.

1953: Rubiaceae. In P. H. Davis: Notes on the Summer Flora of the
Aegean. Notes R.B.G. Edinb., xxi, 121.

1954: Rubia chitralensis Ehrendf., spec. nov. In P. Wendelbo: Three new
species from Chitral, N.W. Pakistan. Nytt Mag. Bot. (Oslo), iii,
228-231.

1955: Rubiaceae. In M. Koie & K. H. Rechinger: Beitrag zur Flora von
Stidwest-Iran, II. Dansk Bot. Ark., xv, 40-41.

1958a: Rubiaceae. In M.Kdie & K. H. Rechinger: Symbolae Afghanicae.
Kongl. Danske Vidensk. Selsk., Biol. Skr. (Copenhagen)

(in press)

1958b: Rubiaceae. In K. H. Rechinger: Zur Flora von Syrien. (Reliquiae
Samuelssonianae ...) Ark. f. Bot., Ser. 2 5 (\n press)

1958c: Sect. nova Jubo-Galium ( Rubiaceae : Galium ), ein alter,
aufgesplitterter Sippen-Komplex mit Zentrum im siidostlichen
Mediterrangebiet. (Zur Phylogenie der Gattung Galium, V.)
Osterr. Bot. Zeitschr. 3 (in press)

1958d: Ein Variabilititszentrum als fossller Hybnd Komplex Der
ost-mediterrane Galium graecum L.-G. canum Req.-Formen-

kreiz. (Zur Phy[ogeme der Gattung Galium, VL) Osterr. Bot.
Zeitschr. & (in press)

The basis for my work on Turkxsh Rubiaceae has been the rich collections
which Dr. P. H. Davis has brought back from his Anatolian expeditions
for 1947, 1949, 1950, 1952 and 1954. I have seen duplicates or sheets
from the Edinburgh herbarium (E) of all his Rubiaceae numbers. Other
sets (not seen) are at Kew (K), the British Museum (BM) and Ankara
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University (ANK). The duplicate material at my disposal (of numbers
represented at Edinburgh) is at the Naturhistorisches Museum, Wien (W).
All the material of Davis has been determined and is enumerated in this
paper, together with smaller collections from the same general area, which
I have studied during the last few years (especially those of Haradjian
from the N. Syrian-Anatolian border area). Unless otherwise indicated,
all records cited fall within the limits of modern Turkey.

The main purpose of the present paper is the communication of numer-
ous critical notes on the inter- and intra-generic grouping of the Rubiaceae-
Galieae (i.e. the Asperula-Galium problem!) from Anatolia and adjacent
areas, and surveys and revisions of various critical and polymorphic groups
with full citation of all material seen, accompanied by keys, distributional
maps and figures. Fourteen new species and combinations and various
new intraspecific entities have been described and discussed. A full register
of all names cited should make possible the use of all these data for quick
reference. The maps—I hope—will prove of value for future phyto-
geographical analyses of the Near and Middle East.

For much help and advice in the completion of the manuscript I have to
thank Dr. P. H. Davis, as well as for generous gifts of duplicate material.
My thanks are also due to the Directors and Curators of various herbaria
who put plant material at my disposal.

PUTORIA Pers., Ench. i, 524 (1805)

Putoria calabrica (Linn.f.) Pers., Ench. i, 524 (1805).
TURKEY. Aintab, Haradjian 1314 (G). Amanus, Kusliji Dagh, Haradjian
2446 (G). Amanus, pr.vic.Harounié, 3-400 m., Haradjian 3596 (G).
SyRrIA. Djebel Ansarieh pr.Massiaf, 650-850 m., Haradjian 3390 (G).

RUBIA L., Sp.Pl 109 (1753)
Rubia davisiana Ehrendf., spec. nov. (fig. 1).

Suffrutex, 1-1-5 m. altus rami hgnom, cortice albo-brunneo fibroso
secedente, basales 4 10 mm. diam., superiores tenuiores, hornotini virides,
pruinosi, glaberrimi laevesque, 1n!ern0dns elongatis 4-8 cm. longis; folia
(et stipulae foliaceae) coriacea, siccitate virescentia, pruinosa, = recurva,
marginibus irregulariter denticulatis, nervis primariis 3-5, ovato-lanceolata
acuminata, usque 5 cm. longa et 1-5 cm. lata, long./lat. + 3-3; inflores-
centiae elongalae, interruptae, foliosae, e ramis axillaribus ramificatione
cymosa compositae; flores luteoli, parvi, 2-3 mm. diam., rotati; lobi
corollae conniventes 5, apiculati; styli 2 discreti, stigmatibus claviformibus
instructi; fructus baccati, nigrescentes, 3-4 mm. diam.

Typus: Prov. Antalya (Lycia): Sogut yayla near Sivri Dag, cliff crevice,
16 July 1949, Davis 15369 (holo. E; iso. K, W).

This beautiful new species—clearly belonging to Rubia by its pen-
tamerous flowers—is most closely related to R. laurae (Holmboe) Airy-
Shaw from Cyprus. The main differences are found in the much larger
and relatively broader leaves which remain greenish when dried and have
3-5 main nerves. The strongly woody basal branches have a character-
istically white-brownish fibrous and defoliating bark and make R. davisiana
one of the very rare examples of a definitely shrubby species of Galieae.
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FiG. 1. Rubia davisiana Ehrendf., spec. nov.; habit (x ), flower and fruit (enlarged).
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R. davisiana, named in honour of its first and only collector Dr. P. H.
Davis, has been found growing as a chasmophyte in the crevices of hard
vertical limestone rocks which yielded other new species. In contrast,
R. laurae has smaller, much shorter and narrower leaves (length/breadth
= 5) which turn brownish-grey when dried and have only 1-3 main nerves;
the base is 4 herbaceous, only the rootstock being woody. R. laurae is
a plant of dry chalky hillsides. Both species, together with the more
distantly related R. aucheri Boiss. from the Syrian mountains, form a
primitive group of East Mediterranean Rubiae with broad leaves and
stipules in whorls of four.

Rubia laurae (Holmboe) Airy-Shaw in Kew Bull. 1937, 343 (1937).

Syn.: Galium laurae Holmboe, Stud. Veg. Cyp. 171 (1914).

Of this species, most closely allied to the new R. davisiana, I have seen
the following specimens:

Cyprus. In mont. pr. Kythraea, Sintenis & Rigo, Iter Cyprium 1880,
no. 526 (“R. olivieri var. stenophylla”—W). Distr. Kyrenia: Yaila near
Halefka, in pine forest, stems trailing, leaves glaucous, Davis 3609 (W).
Distr. Paphos: Arminou, in calcareous walls of fields, flowers greenish
yellow suffused with purplish brown on reverse near tip of petals, Davis
3423 (W). Perapedhi, dry chalky hills, flowers greenish yellow, Davis
1845 (W).

Rubia tenuifolia Urv. in Mém. Soc. Linn. Paris, ii, 223 (1822).

Syn.: R. olivieri A. Rich. in Mém. Soc. Nat. Paris, v, 132 (1831).

The considerable intraspecific and geographic polymorphism of this
species needs re-examination (see Boissier, Fl. Or. iii, 17-18: 1875).

var. stenophylla (Boiss.) Thiéb., Fl. Lib.-Syr. ii, 186 (1940).

TuRKEY. Prov. Antalya, dist. Alanya (Isauria): between Kargi cay
bridge and Beydam, Davis 14258 (W). Prov. Antalya (Lycia): Sogut yayla
near Sivri dag, rock, Davis 15395 (W).

SyYRIA. Kurd Dagh, 1300-1700 m., Haradjian 1144 (G).

Rubia tinctorum L., Sp. P1. 158 (1753).

TURKEY. Prov. Maras: Cardak, in hedges, Davis 20394 (W). Prov.
Kutahya, dist. Gediz (Phrygia): Saphane dag, 1000 m., edge of orchard
near stream, Davis 18479 (W).

SyRIA. Djebel Ansarieh, Bahamra, 15 mi. a Latakich orient. versus,
330 m., Haradjian 2785 (G). Djebel Semaan, 400 m., Haradjian 2032 (G).

Rubia aucheri Boiss., Diagn. Ser. I (3), 54 (1843).
TURKEY. Amanus: Haradjian 210 (G). Amanus, Kusliji Dagh, 800-
1700 m., Haradjian 2484 (G).

CRUCIANELLA L., Sp. Pl 108 (1753)

Crucianella glauca A. Rich. in Mem. Soc. Hist. Nat. Paris, v, 131 (1831).
Additional material examined since my critical survey of this poly-

morphic group (Ehrendorfer 1948, pp. 214-219) has shown that the general

conception proposed in 1948 can be maintained; only the differential
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character of hairiness of corolla tube has proved to be rather variable in
subsp. kotschyi, where otherwise identical forms with glabrous and smooth
flowers have been found (Davis 24012, 24279). The former subsp. remota
Ehrendf. most likely contains the type material of the species according
to the indications: “spicae subinterruptae” and ““folia 6-na” in the original
description; these would not fit subsp. kotschyi, the other subspecies which
occurs in the zone of contact where the type locality (“‘inter Kermancha
et Amadan”) is situated. Subsp. remota therefore has to be named subsp.
glauca according to the new nomenclatural rules.

Subsp. kotschyi Ehrendf. in Ann. Naturhist. Mus. Wien, lvi, 216-217
1948).

TUrKEY. Prov. Bitlis: Tatvan—Tug, 1800 m., sunny banks, Davis
22323a (E). Prov. Hakkari: Cilo dag, in gorge between Cilo yayla and Diz
deresi, 2340 m., rocky slope above torrent, Davis 24279 (E). Prov. Hakkari:
Cilo dag, in Diz deresi, 1650 m., rocky slope, Davis 24012 (E). ““Armenia”,
Calvert & Zohrab (E).

Subsp. glauca (=subsp. remota Ehrendf., 1.c., 1948).

TurKEY. Prov. Van, dist. Satak: Gérentas, N. slopes, 2000 m., Davis
23166 (E, W).

IRAN. Fars, Dena, Si¢ani-Sissakht, Behboudi 937 E(W).

Crucianella macrostachya Boiss., Diagn. Ser. I (3), 27 (1843).

TURKEY. Prov. Antalya, dist. Alanya (Isauria): Han Bogaz forest near
Geyik dag, Davis 14593 (E). Prov. Adana: Feke, 600 m., in Pinetum
brutiae, Davis 19650 (E). Tournali pr. Marache, ad radices montis Akher
Dagh, 900 m., Haradjian 1545 (G).

SyRIA. Djebel Ansarieh, Ain Halakim, 800-1000 m., Haradjian 3540 (G).

C. penicillata Boiss., C. syriaca Boiss. and C. fimbriata Boiss. ex Mal.
(in Bull. Soc. Bot. Genéve, 2 sér., ii, 14: 1910) are conspecific with C.
macrostachya Boiss. (see Fl. Or. iii, 20-21: 1875). C. disticha Boiss. is
quite close but differs by its indurate, 4- 3-nerved bracts.

Crucianella kurdistanica Mal. in Bull. Herb. Boiss., 2 sér., viii, 623 (1908).
Turkey. Prov. Diyarbakir: Silvan-Siirt, in Quercus scrub, Davis
22114 (B).
This is an excellent species differentiated from its closest relative
4 hya by linear, pecti iliate bracts and the strongly knotted
appearance of the dried flower tubes.

Crucianella graeca Boiss., Diag. Ser. I (3), 25 (1843), sens. lat.

TurkEY. Lydia, in montis Karatscham, reg. subalp., dit. Smyrnae, 800~
900 m., 6 Jun. 1906, Bornmiiller 9565 (C. imbricata var. nov. laxiuscula
—W).

The C. graeca complex—characterized by large flowers and hair-
pointed prophyllous bracts—represents a geographic pattern of differentia-
tion not yet clarified; strongly deviating are the specimens from S. Serbia,
Macedonia and S. Bulgaria by their tall habit and little basal branching.
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Crucianella exasperata Fisch. & Mey. in Ind. Sem. Hort. Petrop. iv, 8
(1837).
Syn.: C. hispidula Fisch. & Mey. in Ind. Sem. Hort. Petrop. i, 22 (1835)
—anon Decne. (1834).

TURKEY. Prov. Van: Zab valley 25 miles S. of Bagkale, 2000 m., fallow
field, Davis 23801 (E).

An excellent species with small flowers which is quite distinct from its
closest relative C. chlorostachys Fisch. & Mey. (incl. C. exasperata var.
marginata E. Korovin in Sched. ad Herb. As. Med., Fasc. x, 248b: 1926)
by its thin, membranous, green to marginally hyaline, mostly hispidulous
bracts and more than four elements in its whorls of leaves and stipules;
C. chlorostachys has thickish, leathery, greyish green bracts with indurate
margins and a few stiff ciliolae, the leaves and stipules are in whorls of
four. Conspecific status has been proposed for the two taxa by Malinovski
in his (quite uncritical) monograph: Les espéces du genre Crucianella L.
(in Bull. Soc. Bot. Genéve, 2 sér., xi, 9-16: 1910) and by Bornmiiller (in
Mitt. Thiir. Bot. Ver., N.F., xxix, 27-36:1912).

Crucianella angustifolia L., Sp. P1. 157 (1753).
TURKEY. Prov. Adana, dist. Feke: Sencan Dere between Goriimze and
Siiphandere, 1000 m., Davis 19638 (E).

Crucianella latifolia L., Sp. P1. 158 (1753).

TURKEY. Prov. Isparta, dist. Siitgiiler (Pisidia): above Kuzdere (in Kozlu
dere), N. of Bozburun dag, Davis 15850 (W). Antalya, dist. Kemer; Goniik,
Davis 15013 (W).

SyriA. Djebel Ansarieh, Ain Halakim, 800-1000 m., Haradjian 3540 (G).
Jab el Ahmar, Post 212 (BM).

The hyaline membrane which connects the two bracts in this species
is often torn and divided by the growing fruits. In this stage care has to be
taken not to confound the species with C. imbricata Boiss. which is very
similar to C. latifolia. C. imbricata has no hyaline membrane between the
broader, ovate-lanceolate somewhat curveéd bracts and the bracts are not
grossly inflated and are without enlarged epidermal cells at their base.

C. imbricata occurs in Crete and around Smyrna; I have seen a hairy
race—C. imbricata var. asperula Sam.—from Cassius (Wall—S). Whether
typical C. imbricata also occurs in Syria, as indicated by Boissier, has not
yet been confirmed. I therefore prefer to make the syntype from Smyrna
(Balansa 401—W) the lectotype of C. imbricata. The species seems to
connect C. latifolia with the rest of the small-flowered Crucianellae like
C. exasperata.

ASPERULA L., Sp. PL. 103 (1753)

It has become increasingly clear in the last decade that the genus
Asperula according to its original Linnaean conception, where separation
from Galium is based solely on the length of the corolla tube, represents
an unnatural taxonomic conglomeration of very heterogeneous plants. On
the one hand there are some well-separated and quite distinctive groups
which deserve generic recognition; on the other hand there are a number
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of single species which show very close affinities to various groups of
Galium. Such species (like Asperula odorata L., A. aparine M. Bieb.,
A. glauca L., A. humifusa M. Bieb. and others) have been transferred to
Galium, in spite of their + long corolla tubes, on the basis of other, more
important and phylogenetically correlated characters. The remaining taxa,
originally described in Asperula and without closer affinities to Galium,
I prefer to leave in Asperula while a general taxonomic reorganization of
the whole Galieae is in preparation. From the natural and distinctive
groups on which this taxonomic reorganization will be based, the following
(at present still within our provisional Asperula conception) may be
enumerated :

Sect. Cruciana Griseb., the A. oppositifolia group, Sect. Cynanchica DC.
(p.p., including the A. hexaphylla-A. incana group), the A. taurina-A.
tinctoria group, Sect. Sherardiana DC. (with the A. arvensis group and (?)
Sect. Crucic ides Boiss.), A. tou tii (incl. A. majori), A. trichodes
(which is Leptunis trichodes (J. Gay) Ehrendf., see Ehrendorfer 1958a),
the very isolated and mostly dioecious Australian Asperulae, the A.
asperrima-Galium concatenatum group, the A. scutellaris-G. purpureum
group and the 4. platygalium group.

Generic typification of Asperula has to follow Scopoli (1772) who
transferred all of Linnaeus’s Asperulae to Galium except for A. arvensis
(Sect. Sherardiana DC.).

Asperula prostrata (Adam) C. Koch in Linnaea, xxiv, 461 (1851).

Syn.: Crucianella prostrata Adam in Web. & Mobhr, Beitr. i, 46 (1805).
Crucianella aspera M. Bieb., F1. Taur. Cauc. i, 107 (1808).,
Asperula aspera (M. Bieb.) Boiss., Fl. Or. iii, 28 (1875).
Asperula laxiflora Boiss., Fl. Or. iii, 37 (1875).

The species is rather variable in respect to flower colour (greenish-
yellowish to purplish), habit (tall to condensed, correlated with ecotypic
differentiation), leaf-breadth and indumentum. There seems to exist no
decisive break between A. prostrata and A. kotschyana (Boiss. & Hoh.)
Boiss. Of 4. laxiflora Boiss. I have seen the type at Geneva; it clearly
belongs to A. prostrata, the flowers are mostly pentamerous. Boissier’s
placing of 4. laxiflora into Cynanchica-Roseae is therefore erroneous.

TurKEY. Prov. Hakkari: Kara dag, 2900 m., flowers pinkish buff, Davis
24250 (W, E); ibid., 3500 m., rocky slopes, fls. buff, Davis 24454 (E); Cilo
Tepe, 3050 m., cliffs and ledges, Davis 24036 (W, E); Cilo dag, 10 km. W.
of Cilo Tepe, 3650 m., S. scree, fls. purplish buff, Davis 24186 (E). Prov.
Van, dist. Baskale: Ispiriz dag, 1900 m., rocky serpentine slope; fls.
greenish yellow, Davis 23645 (E). Prov. Van, dist. Gevas: Artos dag, 3050
m., screes, fls. yellow-buff, Davis 22825 (W, E); ibid., 3350 m., scree, fls.
maroon, Davis 22837 (W, E). Prov. Bitlis: Siiphan dag, 3000 m., block
scree, Davis 24730 (W, E); Kambos dag above Hiirmiiz, 1830 m., Davis
23483 (W, E),

Asperula asterocephala Bornm. in Bull. Herb. Boiss. vii, 116 (1899).

In spite of only having tetramerous corollas, this isolated species
definitely belongs in sect. Cruciana Griseb., where its affinities are especi-
ally with A. prostrata. In addition to the type material (Iraq: Kuh-Sefin
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near Schaklava) a second collection has lately turned up which has a more
xerophilous aspect (smaller and thicker leaves, stouter habit) than the type
collection:

IrAQ. Kurdish hills, 760 m., crevices of rock, Low 319 (BM).

Asperula glomerata (M. Bieb.) Griseb., Spicileg. ii, 166 (1844).

Syn.: Crucianella glomerata M. Bieb., Fl. Taur. Cauc. i, 107 (1808).

A critical survey of the very polymorphous group has been incorporated
in my publications 1948: 220-225 and 1957a.

subsp. glomerata
TURKEY. Prov. Nigde/Kayseri: between Nevsehir and Urgiip, 12-1300m.,
steppe, Davis 19118 (W, E). “Armenia”, Calvert & Zohrab (E).

subsp. condensata Ehrendf., l.c. (1957a).

TURKEY. Prov. Van, dist. Bagkale: Ispiriz dag, 3300 m., screes, Davis
23716 (W, E). Prov. Van, dist. Gevas: Artos dag, screes, 3500 m., Davis
22888 (W).

Both collections, especially Davis 22888, show a tendency from var.

de towards var. filiformis Bornm.

Asperula cilicica Hausskn. ex Ehrendf., spec. nov.

E rhizomate lignoso multicaulis; caules paulum ramosi, tetragoni,
glaberrimi, 20-25 cm. alti, internodiis mediis elongatis 5-6 cm. longis;
folia opposita, rarissime stipulis brevioribus 1-2 instructa, 12-18 x 18—
3:0 mm., uninervia, glaberrima, marginibus laevibus, apice brevissimo
cartilagineo; inflorescentia elongata ramis basalibus brevibus; flores
2-5-ni in dichasiis in apice ramorum -+ congestis, bracteis inconspicuis
lineari-lanceolatis; pedicelli 0-1-1 mm. longi; ovaria glabra, superne
abrupte truncata; corollae albidae (?), infundibulares, c. 1-2-1-8 mm.
longae; lobi quam tubus paulo longiores.

Typus: Cilicia, Bulghar Maaden, 1600 m., Siehe 1896, no. 501 (holo.
WU).

TurkEY. Prov. Antalya dist. Alanya (Isauria): Kargi ¢ay near Kozlu
dere, rocky places, Davis 14282 (W).

This excellent species has already been recognized by Haussknecht but
he never published a description. A. cilicica belongs to the species group of
A. oppositifolia Reg. & Schmalh., A. fragillima Boiss. & Hausskn. and
A. brachyantha Boiss. occurring from Anatolia through the northern and
southern mountain chains of Iran and Afghanistan to Turkestan and the
Alatau. This group is very well characterized within the conventional
genus Asperula by its woody rootstock, by the lack or very strong reduc-
tion of stipules, the linear to narrowly ovate leaves, the pyramidal,
cymose inflorescence, the pedicels without bracteoles, the infundibuliform
flower tubes and the truncate ovaries. Our new species is clearly set aside
by its short corolla tube, absolute glabrousness and relatively loose
inflorescences. A key to species of the group and figures of habit and
flowers are published in my work on the Rubiaceae of Afghanistan (1958a).

The most critical racial complex in the genus Asperula in its present
circumscription is the A. cynanchica group (in its widest sense), probably
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to be separated together with the relatively closely allied 4. hexaphylla-
A. incana group* into a new genus. The differential characters of the 4.
cynanchica group are: Suffruticose to herbaceous perennial plants; leaves
and foliaceous stipules always in whorls of four, with one nerve, narrowly

1 late to linear; infl cymose with various degrees of develop-
ment or reduction of main and lateral axes; flowers hypocrateriform to
infundibuliform, purple or greenish-yellow to rose or (rarely) + whitish;

ovaries + paplllose to tuberculate.
‘With its distributional centre in the Mediterranean and radiations into
western, northern and south-eastern Europe and adjacent Asia (Anatolia,
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Fi. 2. Distribution of the Asperula cynanchica-complex in Anatolia and adjacent
areas.

Transcaucasia, Caucasus, steppes of S.W. Asia) the 4. cynanchica group
is still very imperfectly known; the present account of the Anatolian (and
some other Eastern Mediterranean) forms has therefore only preliminary
status.

Representatives of four more closely allied racial groups, A, B, C and
D, within A. cynanchica sens. latiss. can be recognized in Anatolia (see
the map, fig. 2).

A. Flower tubes long; inflorescences with branched or unbranched main
axes but very reduced lateral peduncles, flowers therefore in 4- interrupted
spikes or series of clusters, in alpine forms often very reduced. This group
comprises the bulk of the species and is strongly differentiated, more or
less “in situ”, in the Eastern Mediterranean. Some developmental trends,
often combined in various ways, can be recognized: the increase of
ligneous elements in the leaves, the development of long hyaline points on

* These two groups are sharply separated; there are no mumatc relations or even

transitional forms between A. incana and A. idaea in Crete (see H. Rechinger in
Akad. Wiss. Wien, Math.—Naturw. K1., Denkschr. cv (2/1), 134: 1943)




332 NOTES FROM THE ROYAL BOTANIC GARDEN

the leaf tips and the appearance of a glaucescent-pruinose coverage on
the young leaves and stems seem to be correlated with increasing xero-
phytism; the differentiation of compact and condensed cushion-forming
races can be related to the invasion of alpine biocenoses. Races of Group
A with short pointed leaves and tall habit are 4. stricta Boiss., A. tenuifolia
Boiss. and closely allied forms around 4. canescens Vis. in Dalmatia; the
corresponding disjunct alpine group contains A4. idaea Hal. (Crete, the
only member of the A. cynanchica complex on the island), 4. Iycia Stapf,
A. capitellata Hausskn. & Bornm., 4. affinis Boiss. & Huet (with 4. pontica
Boiss.) in Anatolia and the glaucescent 4. suberosa Sibth. & Sm. (Athos),
A. glareosa Ehrendf. (Lebanon, etc.) and possibly 4. gussonei Boiss. from
Sicily; this alpine group is rather clearly differentiated from the above
mentioned taller forms in spite of the fact that there are some condensed
subalpine and alpine ecotypes of A. stricta (Amanus, Taurus) of which
A. suffruticosa Boiss. & Heldr. from Euboea may be a western extension.

A. stricta Boiss. and A. canescens Vis. are closely linked in the Balkans
with northern races like 4. longiflora W. K., 4. nestia K. H. Rech. and
A. tenella Heuff. ex Kern. having more cymose inflorescences (lateral axes
less reduced); such forms prevail towards the north and penetrate along
the Greek mountain systems towards the south: A. thessala Boiss. &
Heldr., A. puberula Hal. & Sint., A. peristeriensis Hal. ex Maire & Petit-
mengin, whose status and interrelation is still quite confused.

Races of group A with needle-like and long hyaline-pointed leaves have
their centre around the Aegean. Of tall forms there is 4. lutea Sibth. &
Sm. (with A. rigidula Hal. and 4. mungieri Boiss. & Heldr.) in southern
Greece. A. phrygia (Bornm.) Ehrendf. and the very closely related 4. coa
K. H. Rech. and 4. lilaciflora Boiss. in western Anatolia and the adjacent
island of Kos; alpine races are A. daphneola O. Schwarz, A. bryoides
Stapf, A. nitida Sibth. & Sm., A. sintenisii Aschers. ex Bornm. (N.W.
Anatolia), 4. abbreviata (Hal.) K. H. Rech. (Naxos) and A. boissieri Heldr.
(+var. transiens Hal.) and A. pulvinaris Heldr. in southern Greece; inter-
mediates towards the taller forms of lower altitudes, possibly alsoinfluenced
by alpine forms allied to A. longiflora W. K., are A. pinifolia (Boiss.)
Heldr. and 4. oetaea (Boiss.) Hal. in the mountains of central and
northern Greece.

This pattern of differentiation of the more or less xerophilous and
heliophilous 4sperulae grouped here under A in the Eastern Mediterranean
shows many similarities with the differentiation of the Galium mollugo
complex (cf. p. 377) and the G. incanum complex (cf. Ehrendorfer 1951).
These similarities point to similar causes, the climatic and geological
history of the area: the main development of the racial differentiation
before the submergence of the Aegean land connections during the
Pliocene/early Pleistocene (cf. affinities A. lutea—A. phrygia, A. oetaea
A. nitida, A. suffruticosa—A. stricta etc.); origin of the older alpines with
the contemporaneous uplift of the mountain systems “in situ” (cf.
affinities A. lutea—A. pulvinaris or A. phrygia—A. nitida), their separation
from the lowland forms (only in areas connected with the continent) by
the extension of dense forest zones, during the pluvial periods; penetration
and hybrid introgression of northern subalpine-alpine forms along the
Greek mountain system during the corresponding cold times (lower
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timberlines!); origin of younger foot-hill-montane-subalpine(-alpine)
ecoclines in the southern xeric mountain systems (Taurus, Amanus) during
the postglacial “thinning” of the forest zones.

B. Flower tubes short; inflorescences with branched main axes and
terminal heads of flowers subtended by conspicuous bracts. This group
contains only A. pestalozzae Boiss. and is represented on the Crimean
peninsula by a very closely allied race; it may represent an older, now
disjunct circum-pontic element. There are some affinities with races of
group A: A. affinis (with A. pontica) has similar terminal flower heads but
longer, nevertheless 4= variable corolla tubes, 4. bornmuelleri Velen. has
the inflorescence form of A. stricta but the corolla colour and length of
A. pestalozzae and may be of hybrid origin.

C. Flower tubes short; inflorescences cymose, not in terminal heads;
ovaries +- smooth. This is the critical group of A. cynanchica L.s.str., with
its centre of variability in S.E. continental Europe and with 4. divergens
Boiss. as the only outpost in Anatolia; a species whose correct position
and status remains to be studied thoroughly.

D. Similar to C, but ovaries verrucose-hispid. A group of psammo-
philous races with its centre in southern Russia and adjacent S.W. Asia,
containing the often misinterpreted A. graveolens M. Bieb., 4. setulosa
Boiss., 4. danilewskiana Bas. and others, and represented on the dunes
of the Black Sea north of Istanbul by 4. littoralis Sibth. & Sm.

The following key, conspectus and distributional map (fig. 2) are based
on all species and specimens belonging to the Asperula cynanchica complex
from Anatolia (and some adjacent areas) actually seen by the author.

la. Corolla tube (1-5-) 2-4(-5) times longer than lobes; flowers intensely
pink or yellowish-greenish-purplish, mostly longer than 5 mm.;
ovaries never verrucose-hispid ¢ 2
1b. Corolla tube equalling the lobes or somewhat longer ﬁowers famtly
pink or + white, often shorter than 5 mm.; ovaries sometimes
verrucose-hispid . .13
2a. At least the upper leaves wnh a lcng hyalme pmnl equallmg their
breadth; leaves stiff and needle-like, not more than 1 mm. broad,
basal ones often densely imbricate and in fascicles; plants of N.W.
and W. Anatolia, mostly forming dense cushions 5 3
2b. Leaves without or with a shorter hyaline point, mostly less stlff
plants of S.E., S., S.W. and Central Anatolia and adjacent Syria—
Lebanon (in doubrful cases compare forms of A. phrygia and A.
strictain S.W. Anatolia!) 9
3a. Plants compact and densely caespnose, of alpme localmes, only
(2-)3-8(~15) cm. tall; flowers sessile between the leaves or in 1-2(-: 3)
clusters on simple inflorescence axes
3b. Plants less compact, of lower altitides, (15 )2040( 50) cm. tall
flowersin (3-)4 to many intercalaryand terminal clusters on branched
or simple inflorescence axes . 7
4a. Ovaries and corollas densely and shortly lnrsutc ﬂowers very largc,
17-22 mm. long, in depauperate groups in the axils of upper leaves:
(Lydia, Izmir: Nif dag) . A. daphneola O. Schwarz
4b. Ovaries and corollas glabrous ﬂowers smaller, not more than 12 mm.
long . 2 i 3 g : 5 2 a0
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Flowers 10-12 mm. long; plants in very dense tufts, about 2-4 cm.
tall; only upper leaves with hyaline point of ¢. 1 mm.; leaves scabrous
to glabrescent: (Lycia: Uyuklu dag) . i . A. bryoides Stapf

. Flowers 5-8(~10) mm. long; all leaves with a hyaline point . r6
6a.

Leaves glabrous and smooth, young ones somewhat glaucescent-
pruinose, not longer than 5 mm.; inflorescences very reduced with
single flowers; plants forming very low and dense tufts, about 2 cm.
tall: (Trojan Ida) . 5 + A. sintenisii Aschers.ex Bornm.
Leaves glabrous or -+ hirsute, never glaucescent-pruinose, often
blackening when dried, longest usually more than 5 mm.; infloresc-
ences often less reduced, flowers either in groups in the axils of upper
leaves or in 1-2(-3) clusters on short unbranched axes; cushions
mostly taller: (Bithynia, Phrygia, Lydia; Lesbos?, Greece?)
A. nitida Sibth. & Sm.
Flowers very showy with curving corolla lobes, 2-3 mm. long and
spreading, tube 4-5 mm. long; inflorescence axes + branched:
(Lydia, Phrygia, Bithynia?) . . A. lilaciflora Boiss.
Flowers less conspicuous with corolla lobes only (1-)1-5(-2) mm.
long, tube 4-5 mm. long . -8
Flowers (4-)5-6(-8) mm. long, glabmus or + hlrsute mﬂorescenoe
axes -+ branched; basal shoots usually with relatively soft leaves:
(Bithynia, Caria, Phrygia, Chios) . A. phrygia (Bornm.) Ehrendf.
Flowers smaller, only 4 4 mm. long, + papillose; inflorescence axes
simple; basal shoots with short and spreading, pungent leaves: (Kos)
A. coa K. H. Rech.
Plants with compact and caespitose basal shoots, of alpine localities,
only (2-)3-10(-15) cm. tall (compare the taller, but characteristically
pruinose-pubescent forms of A. glareosa from the Antilebanon!);
flowers sessile between the upper leaves or in 1-2(- 3) clusters on
short and unbranched inflorescence axes .10
Plants less compact and caespitose (10—)15—50(—70) cm. lall; flowers
in (3-)4- many clusters on branched (or rarely unbranched) infloresc-
ence axes (compare more condensed subalpine forms of A. stricta
from S.W. Anatolia, the Taurus system and the Amanus which are
closely linked with taller forms of lower altitudes) . 12
Leaves slightly glaucescent-pruinose, glabrous or - pubescent,
longest usually not more than 8 mm., 4 adpressed towards the stem;
flowers on + elongated unbranched axes in clusters subtended by
broad and short bracts hardly attaining half of the corolla length;
corolla glabrous: (Lebanon, Antilebanon, E. Taurus: Masmutli dag)
A. glareosa Ehrendf.
Leaves green, never pruinose, glabrous, scabrous or hirsute; flower
clusters subtended by narrower, leaf-like bracts which are often
longer than half the corollalength . g s : o Bl
Plants in dense and very low tufts, 2-4 cm. tall glabrous or slightly
scabrous along the leaf margins, green; flowers in depauperate
groups in the axils of upper leaves: (Lycia: Ak dag) A. lycia Stapf
Plants loosely caespitose, never with subterranean runners (2-)5-10
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(~12) cm. tall, hirsute or very rarely glabrescent, never blackening
when dried; flowers on + abbreviated axes in irregular clusters:
(Central Anatolia). . A. capitellata Hausskn. & Bornm., emend.

Ehrendf.
Plants loosely caespitose, with subterranean runners, glabrous to
scarcely hirsute, often blackening when dried; flowers in regular
terminal heads on elongated peduncles, subtended by bracts: (Pontus,
Armenia turcica, W. Transcaucasia) A. affinis Boiss. & Huet
Inflorescences branched, with terminal and lateral spikes composed
of + continuous, depauperate groups of flowers subtended by
narrowly lanceolate, leaf-like but 4 hyaline-margined bracts; plants
(15-)20-40(-50) cm. tall, erect, with filiform leaves of which the basal
ones are usually already withered at flowering time : (Lycia,
Pamphylia, Caria) ? s A. tenuifolia Boiss.
Inflorescences branched or rarely unbranched with interrupted series
of + dense flower clusters subtended by broadly lanceolate to ovate,
mostly green bracts; plants of very variable habit but leaves usually
of firmer texture and linear . 4 . A. stricta Boiss.

. Outer bracts subtending the flowers 4+ broadly lanceolate, with

elongated points, free, not denticulate; plants green, sometimes
blackening when dried, often slender, smooth and glabrous; tall to
+ condensed ecotypes, from lowland to suba]pme (alpine) localities:
(Taurus, Amanus, N. Lebanon) o 0 subsp. stricta

Similar to subsp. stricta, but plants always glabrous and smooth,
young leaves and stems glaucescent-pruinose: (Lydia, Caria, Samos)
subsp. pruinosa Ehrendf.

Outer bracts subtendmg the flowers ovate, abruptly acuminate,
-+ connate in pairs, 4 denticulate; plants green or brownish when
dried, often robust and scabrous to hirsute; tall to somewhat
condensed ecotypes, from lowland to subalpine localities: (Central
Anatolia to Eastern Taurus) . subsp. latibracteata (Boiss.) Ehrendf.
Ovaries and fruits never verrucoss-hispid' no subterranean
runners . . 5 .14
Ovaries and fruus verrucose-] hlSpld ﬂowers in cymes of broad
pyramidal shape; plants with very long, subterranean runners;
leaves rather densely imbricate on the lower portions of the stems:
(sandy sea-shores of Black Sea, N. of Istanbul)
A. littoralis Sibth. & Sm.
Inflorescences with all flowers sessile in dense groups subtended by
conspicuous oblanceolate, - white-margined bracts, forming either
terminal heads or interrupted spikes; flowers infundibuliform with
broad and short hirsute tubes; leaves of rather firm texture, needle~
like . 3 4 . 15
Inflorescences very loose, wnh ﬂowers pdmally on short stalks in
depauperate groups subtended by very small, inconspicuous and
scale-like bracts; flowers with narrow, glabrons or very finely
papillose tube; leaves of thin texture: (Phrygia, Lydia)
A. divergens Boiss.
Y
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15a. Flowers in heads terminating the branched axes of the inflorescences
(only rarely with 1(-2) intercalary flower-clusters); basal vegetative
shoots forming caespitose cushions: (N. Anatolia from Paphlagonia

to Armenia turcica and Artvin; Crimean peninsula ?)
A. pestalozzae Boiss.
15b. Flowers in clusters forming - interrupted spikes along the branched
axes of the inflorescences; basal vegetative shoots not conspicuously
caespitose: (Paphlagonia, Galatia) . . A. bornmuelleri Velen.

Asperula stricta Boiss., Diagn. Ser I (3); 33 (1843).
Syn.: A. fasciculata Boiss., Diagn. Ser. I (10), 60 (1849) (W!) (A I)*

A. macrantha Hausskn. ex Bornm. in Fedde, Rep. Beih. Ixxxix,
296 (1941) (W!) (C2).

A. cappadocica Hausskn. ex Bornm. in Fedde, Rep. Beih. Ixxxix,
296 (1941) (C).

A. elongata Stapf ex Bornm. in Fedde, Rep. Beih. Ixxxix, 296
(1941) in syn. (C).

A. stricta var. tomentosa Boiss., Diagn. Ser. I (3), 33 (1843), p.p.
(e

e ;fa:, glabrescens Boiss., Diagn. Ser. I (3), 33 (1843), p.p.
(A1
—— var. longifolia Boiss., Fl. Or. iii, 35 (1875) (A 1).
—— var. alpina Boiss., Fl. Or. iii, 35 (1875), p.p. (A 2, 3).
—— var. latibracteata Boiss., F1. Or. iii, 35 (1875) (C!).
Lectotypus: In monte Tauro, aestate 1836, Kotschy 241 (iso. W, BP).

A. subsp. stricta.

Bracteae lanceolatae, liberae, numquam denticulatae.

Hab.: In locis apertis, saxosis, glareosis, graminosis vel 4- dumosis,
500-2500 m.

Turkey. Taurus cilicicus, Giillek Boghas, 1160 m., Kotschy, sine no.
(W) (1). “in monte Tauro”, Kotschy 240, 241 (W, BP) (1). Konia, am
Nordabhang des Taurus bei Eregli, 1850 m., Siehe 223 (WU) (3). Adana,
Hochplateau am Gongelek-Passe bei Fundukbunar, 1800 m., Siehe 222
(WU) (3). Cilicien, Bulghar Magara, Siche 535 (WU) (3). Cilicien, Siche
330 (WU) (3). Taurus, Bulghar Dagh, in monte Gisyl Deppe, 2400 m.,
Kotschy 108, 181b, 212 (W) (3). Taurus, Kotschy 240 p.p. (W) (3). Prov.
Isparta, dist. Siitgiiler (Pisidia): Dedegdl dag above Oruz Gaz yayla,
Dayis 16048 (W) (4). Prov. Antalya, dist. Kemer (Lycia): Tahtali dag,
10 July 1949, Davis, sine no. (W) (4). Prov. Denizli (Caria): Boz dag,
2100 m., Davis 13413 (W) (4). Prov. Antalya, dist. Gebiz (Pisidia): Boz-
burun dag between Tasli yayla and Kozlu dere, Davis 15722 (W) (4); ibid,
N. side, Davis 15653 (W) (4). Prov. Denizli (Caria): Badadag, 2000 m.,
screes, Davis 18414 (W) (4). Prov. Mugla, dist. Fethiye (Lycia): Girdev dag,
2000 m., 5 Aug. 1947, Davis, sine no. (W) (4). Amanus: Haradjian 359,
569 (G) (1); ibid., Haradjian 385 (G) (2); ibid., 915 m., Haradjian 492 (G)
(3); ibid., 1220-1830 m., Haradjian 561, 4599 (G) (3). Région d’Hassan
Beyli, 915 m., Haradjian 2157, 2221, 2624 (G) (1); ibid., 1220-1520 m.,
Haradjian 2255 (G) (3). Kusliji Dagh, 760-1520 m., Haradjian 2445 (G) (3).

* Letters and numbers refer to subspecies and numbered “minor variants” (see p. 338).
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Beilan, ad Apich Kaja, 1220 m., Kotschy 91 (W) (2); ibid., 760 m., Kotschy
96 (W) (1); ibid., Mesgidou, 800 m., Kotschy 3 (W) (1). Arsou, supra Kara
Kaja versus Kiserlik [—Kizil ?] Dagh, Kotschy 121 (W) (1). Mt. de Diildiil,
1500-2000 m. Haradjian (G) (1).

LEBANON. Libanon, Blaouza, c. 1320 m., Samuelsson 2356, Hafstrom
(S) (1). Libanon, prope Aitou, c. 1100 m., Samuelsson 2389, E. Wall (S) (1).
In declivitatibus Libani borealis occidentalibus, prope pagum Ehden,
1450 m., Bornmiiller 11910 (W) (1).

SYRIA. Mt. Cassius, 915-1220 m., Haradjian 3090 (G) (1). Monts
Nusairy, env. de Massiaf, 610-760 m., Haradjian 3372 (G) (1).

B. subsp. pruinosa Ehrendf., subsp. nov.

Differt a subsp. stricta caulibus follisque juvenilibus pruinosis glauces-
centibus glabris.

Typus: Prov. Izmir, dist. Odcml§ (Lydia): Bozdag, 1800 m., 16 Aug.
1950, Davis 18183 (holo. W, iso. K, E).

Hab.: In saxosis, 12001800 m.

AEGEAN. Insula Samos, in monte Kierki, ¢. 1200 m., K. H. Rechinger
2038 (W, BP).

TUurRKEY. Prov. Mugla, dist. Koycegiz (Caria): Sandras dag, 23 July
1947, Davis, sine no. (very condensed form—W). Sandras dag, near Gokce
ova, serpentine, Davis 13519 (W).

C. subsp. latibracteata (Boiss.) Ehrendf., comb. nov.
n.:. A. stricta var. latibracteata Boiss., F1. Or. iii, 35 (1875).
Bracteae ovatae, abrupte acuminatae, 4 connatae, denticulatae.
Typus: In graminosis montis, Berytdagh Cataoniae, 2400 m., 8 Aug.
1865, Haussknecht (iso. W, including var. 1 and 2!).
Hab.: in locis apertis saxosis et stepposis, 1000-2800 m.

TURKEY. Armenia minor, in ditione oppidi Divriki, 1000 m., Bornmiiller
3357 (W, WU) (1). Kurdistania, Mardin, in declivibus saxosis, Sintenis 879
(WU) (1). Mardin, Mts. Zennar, Kotschy 276 (W) (1). Cappadocia orientalis
Montbret 2366 (W) (1). Cappadoce, ad Euphratem, Aucher 289, 285 bis
(W) (1). Cappadoce, Ali-dagh, a 7 km. S.E. de Césarée, vers 1350 m.,
Balansa 1063 (W) (1). Abhinge bei Bereketli, Nigde, 1400 m., Siehe 596
(WU, BM, DP, E) (1). Erdschiasdagh, auf steinigen Abhiangen des Ali-
dagh, c. 1500 m., Zederbauer (W) (1). Prov. Elazig/Diyarbakir: Maden—
Ergani, 1220 m., flowers dirty yellow, Davis 22035 (W). Prov. Malatya:
Giiriin—Darende, 1070 m., flowers pink, Davis 21946. Prov. Adana, dist.
Feke: Bakir dag, top of Sencan dere, 2000 m., flowers pink, Davis 19392
(1). Prov. Nigde/Kayseri: between Nevsehir and Urgiip, 1200-1300 m.,
flowers greenish yellow, Davis 19115 (1). Prov. Nigde: Nevsehir, 1200 m.,
steppe, Davis 19095, 19161 (1). Prov. Kayseri: Bakir dag above Kisge,
1400-1700 m., flowers pink, Davis 19316 (1) (W). Prov. Maras: Akher
Dagh, 1830 m., Haradjian 1634 (G) (1). Prov. Maras, dist. Goksun:
Binboga dag above Yalak, on rocks in ravine, 1500 m., flowers yellowish,
Davis 19955 (1). Prov. Maras dist. Cardak: Berit dag above Arpa Cukuru
Y., 1700 m., Davis 20288 (2) (W). Cappadocia borealis, in reg. super.




































































































































































































