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Abstract

Centaurea ardabilica and C. tabriziana, two new species endemic to NW Iran, are described and illustrated. Both new
species belong to C. sect. Phaeopappa. Centaurea ardabilica is closely related to C. daralagoezica and is distinguished by
having median and upper cauline leaves decurrent, peduncle up to 20 mm long and median and upper cauline leaves often
lyrate, and involucres smaller; C. tabriziana is distinguished from C. phaeopappa by having median cauline leaves decur-
rent, segments of basal cauline leaves in 620 pairs, phyllaries with a median appendage 15-22 mm long and a spine up to
10 mm long. An updated key to the species of C. sect. Phaeopappa in Iran is provided.
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Introduction

Centaurea Linnaeus (1753: 909), a genus belonging to the tribe Cardueae of Asteraceae, is mainly distributed in
Europe and Asia with some introductions in other more or less distant regions like North America, and has its centre
of diversity in Central Asia (Davis et al. 1988, Bremer 1994, Susanna et al. 1995, Garcia-Jacas et al. 2000), with 189
taxa occurring mainly in the Mediterranean and Irano-Turanian regions (Wagenitz 1975, Davis et al. 1988,Wagenitz &
Hellwig 1996, Wagenitz et al.1998).

The paraphyletic nature of the classical delimitation of Centaurea is well known (Susanna et al. 1995, Garcia-
Jacas et al. 2000), so that its revision is ongoing and depending on information derived from molecular characters in
phylogenetic studies (Bremer 1994, Susanna et al. 1995, Wagenitz & Hellwig 1996, Garcia-Jacas et al. 2000). One
result has been the segregation of certain groups traditionally included in Centaurea (e.g., Rhaponticoides Vaillant
1754: 165; or Psephellus Cassini 1826: 488), and re-incorporation of others that had been segregated into separate
genera (see Lopez & Devesa 2008).

The genus Centaurea in Iran has about 70 species. The high level of endemism (55%) supports the assertion that
the country is one of the major centres of diversity for the genus (Wagenitz 1986, Wagenitz 1980, Ranjbar ez al. 2012a,
2012b, 2013a, 2013b, Ranjbar & Negaresh 2012, 2013a, 2013b).

Centaurea sect. Phaeopappus (Candolle 1838: 560) Hoffmann (1895: 330) was treated in Flora Iranica by Wa-
genitz (1980) and later it was taxonomically revised by Ranjbar & Negaresh (2013c¢), and both revisions include
descriptions of some new species from Iran. Herein we add two other new species, Centaurea ardabilica and C. tabriz-
iana, which have been collected near Bogh Rodagh mountains in Ardabil province and in Kasabe mountains in East
Azarbayejan province (NW Iran). After examination of the literature as well as herbarium specimens and plants in the
field, a preliminary list of the characters that had been or might be useful in delimiting Centaurea taxa was developed.
The utility of these characters to distinguish species was assessed by examining specimens from across the range of
the genus in NW Iran as well as from the plants collected in the field.

Material and methods

Plants were collected from different regions within the distribution area of Centaurea sect. Phacopappa during several
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excursions in Iran, both in the flowering and fruiting phases, between 2012, 2013 and 2014. In addition, the collections
of BASU, E, G, JE, LD, P, PR, W and WU herbaria were examined. Morphological characters such as shape of stem,
shape, size and indumentum of leaves, shape and colour of appendages, colour and size of flowers, achene width and
pappus length were studied in every species.

TABAL 1. Comparison of Centaurea ardabilica and C. daralagoezica.

Centaurea daralagoezica Centaurea ardabilica

Upto 15 Upto 18 Basal and lower leaves, length (cm)

10-15 12-18 Basal and lower leaves, segment pairs

Up to 11 Upto6 Median cauline leaves, length (cm)

Not decurrent Decurrent Base of median cauline leaves

Not decurrent Decurrent Base of upper cauline leaves

Upto 10 Up to 20 Peduncle (mm)

27-32 x 30-31 20-30 x 15-20 Involucres, size (mm)

10-11.5%ca. 5 5-7%x7-9 Outer appendage (fimbriae and spine included), size (mm)
9-17 x 4.7-11 6-10 x 8-12 Median appendage (fimbriae and spine included), size (mm)
Ovate Triangular Appendage shape

Upto 5 Upto3 Fimbriae, length (mm)

Results and discussion
Centaurea ardabilica Ranjbar & Heydari, sp. nov. Fig. 1

Diagnosis:—The new species is closest to Centaurea daralagoezica in habit, stem branching and colour of flowers, but it differs from the
latter in the median cauline leaves decurrent (vs. not decurrent), pinnatisect to lyrate (vs. pinnatipartite, pinnatisect), peduncle up to
20 mm (vs. up to 10 mm) long, involucres 20-30 x 15-20 mm (vs. 27-32 x 30-31 mm), median appendages 6—10 x 8—12 mm (vs.
9-17 x 4.7-11 mm), appendages broadly triangular-ovate or triangular (vs. ovate), fimbriae up to 3 mm (vs. up to 5 mm) long.

Type:—IRAN. Prov. Ardabil: Khalkhal to Ardabil, around Kuh-e Bughru Dagh, toward Neor Lake, 37°59°54.09”, 48°32°5.1”*, 2000 m,
21 June 2013, Ranjbar 34973 (holotype BASU!, photo W).

Perennial 40 cm tall, with woody rhizome, usually completely greenish, covered with abundant brown fibrous remains
of petioles of previous year. Stem erect to ascending, often branched at the base or near base, branches unequal, rigid,
densely leafy in median part. Leaves and stem =+ densely floccose-tomentose. Basal and lower leaves distinctly large,
15-18 cm long, pinnatipartite to pinnatisect, sometimes interrupted, segments in 12—18 pairs, narrowly lanceolate-
elliptic or linear or linear-lanceolate, rarely segments pinnatifid, acuminate at apex. Median cauline leaves sessile, or
decurrent, pinnatisect or lyrate, segments in 45 pairs, linear or linear-lanceolate, acuminate at apex. Upper cauline
leaves smaller, decurrent, lyrate or undivided, 2—7 cm long, linear or linear-lanceolate, sometimes falcate-curvate,
acuminate or mucronate at apex, almost shorter than capitula. Capitula 3 on peduncles 1020 mm long, solitary at
end of branches, involucres ovoid, 20-30 x 15-20 mm. Phyllaries multiseriate, imbricate, coriaceous, yellowish,
glabrous and smooth. Outer phyllaries ovate or ovate-lanceolate, 3—7 x 4—7 mm, appendages 5—7 x 7-9 mm (fimbriae
and spine included). Median phyllaries broadly lanceolate, 7-13 x 7-10 mm, appendages 6—10 x 8—12 (fimbriae and
spine included). Inner phyllaries oblong or oblong-linear, median in upper parts reddish to black, 13—16 x 3—6 mm,
appendages 3—5 x 3—5 mm (fimbriae and spine included). Appendages concealing a small part of phyllaries, broadly
triangular-ovate, blackish in the central part, sometimes shortly decurrent on crenate margins, fimbriae whitish to
creamy, distinct, subreflexed, numerous, 7—12 on each side, 1-3 mm long, spine blackish, 2—5 mm long, longer than
the nearest fimbriae. Flowers purplish; central flowers hermaphrodite, 26-28 mm long, corolla 10-12 mm long, 5-
lobed, lobes equal; peripheral flowers sterile, finely dissected, 5-lobed, limb lobes filiform. Mature achenes unknown,
pappus multiseriate, scabrous, persistent, brownish, 16-20 mm long.

Etymology:—The specific epithet refers to Ardabil, where the new species was found.

Distribution and habitat:—Centaurea ardabilica occurs near Boghrodagh mountains in Ardabil Province, NW
Iran (Fig. 1). This species is an Irano-Turanian element that occurs at elevations up to 2000 m.
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2 cm

HOLOTYPE

HERBARIUM OF BU-ALI UNIVERSITY
No. 34973

Prov. Ardabil: Khalkhal to Ardabil, around
Bughru Dagh, toward Neor Lake

Alt. 2000 m Date: 21.6.2013
Leg. Ranjbar
FIGURE 1. Centaurea ardabilica Ranjbar & Heydari (Ranjbar34973, BASU). A. habit. B. close up of capitule. C. median cauline

leaves.

Relationships:—Centaurea ardabilica is similar to C. daralagoezica, endemic to Armenia, in its stem branched,
and colour of flower and pappus, but differs from the latter by its median cauline leaves decurrent (vs. not decurrent),
median and upper cauline leaves pinnatisect to lyrate (vs. pinnatipartite, pinnatisect), peduncle up to 20 mm (vs. up
to 10 mm) long, involucres ovoid, 20-30 x 15-20 mm (vs. 27-32 x 30-31), median appendages (fimbriae and spine
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included) 6-10 x 812 mm (vs. 9-17 x 4.7—-11 mm), appendage shape broadly triangular-ovate triangular (vs. ovate),
fimbriae up to 3 mm (vs. up to 5 mm) long.

Centaurea tabriziana Ranjbar & Heydari, sp. nov. Figs. 2, 3.

Diagnosis:—The new species is closest to Centaurea phaeopappa in habit, shape of achenes and pappus and colour of flower, but differing
in the median cauline leaves decurrent (vs. not decurrent), median and upper cauline leaves pinnatisect to lyrate (vs. pinnatipartite
to pinnatisect), upper cauline leaves 5—10 x 0.5-3 cm (vs. 4—6 x 0.2-0.4 cm), upper cauline leaves segments 3—5 pairs (vs. simple),
peduncle up to 5 mm long (vs. sessile or 7-10 mm long), involucres 30—40 mm (vs. ca. 20 x 25 mm), median appendages (fimbriae
and spine included), 15-22 mm (vs. 7-10 mm) long.

Type:—IRAN. Prov. East Azarbayejan: Tabriz to Varzaghan between Hiq and Zaqan Abad, 38°22°57.14”,46°43°0.94”*, 1810 m, 26 April
2013, Ranjbar 35650 (holotype BASU!, photo W).

Perennial 50-55 cm tall, with woody rhizome, covered with abundant brown fibrous remains of petioles of the previous
year. Stem erect, often branched above, sometimes branched in median to upper parts, cylindrical, rigid, 2—6 mm in
diam. at the base, densely floccose-tomentose. Leaves almost pinnatipartite or lyrate. Basal and lower leaves distinctly
large, 14-29 cm long, short-petiolate (sessile or on petioles up to 8 mm long), pinnatipartite to pinnatisect, segments
in 620 pairs, narrowly lanceolate or lanceolate-linear or narrowly elliptic, 2—5 mm wide, sometimes falcate-curvate,
acuminate at apex. Median cauline leaves sessile or decurrent, 11-15 cm long, pinnatisect, segments in 6—15 pairs,
lanceolate-linear or linear, 3-8 mm wide, acuminate at apex. Upper cauline leaves decurrent, smaller, 5-10 cm long,
pinnatifid or lyrate, segments in 4-8 pairs, linear or linear-lanceolate, 5-15 mm wide, sometimes undivided, acuminate
or elongated into a mucro, usually longer than capitula. Capitula 2—6 on peduncles 5 mm long or sessile, solitary at end
of branches, involucres oblong, 1.5-2 x 3—4 mm. Phyllaries multiseriate, imbricate, coriaceous, greenish, smooth and
glabrous. Outer phyllaries ovate-oblong, 4-10 x 3—8 mm, appendages 12—15 x 5-14 mm (fimbriae and spine included).
Median phyllaries oblong, 12—15 x 7-10 mm, appendages 15-22 x 10-12 mm (fimbriae and spine included). Inner
phyllaries oblong or oblong-lanceolate, 1820 x 3—6 mm, sometimes striate, appendages 3—6 x 3—5 mm (fimbriae
and spine included). Appendages concealing a major part of phyllaries, triangular or long-triangular, membranous-
coriaceous, brownish black in central part or completely brown, sometimes shortly decurrent on crenate margins,
innermost lacerate, fimbriae whitish, narrowly triangular, distinct, sometimes subreflexed, numerous, 10-16 on each
side, 1-5 mm long, spine sometimes slender, brownish, 7-10 mm long, much longer than the nearest fimbriae. Flowers
yellow; central flowers hermaphrodite, 28—33 mm long, corolla 13—15 mm long, 5-lobed, lobes acute and + equal, ca. 6
mm long; peripheral flowers sterile, finely dissected, not radiant, 4-5-lobed, limb lobes linear, 4-5 mm long. Achenes
oblong, 7-8 mm long, 2.5-3 mm wide, brown, glabrous, smooth or striate-costate, compressed, hilum lateral, 0.8—1
mm long, glabrous, whitish. Pappus multiseriate, persistent, scabrous, brownish, 15-16 mm long.

Etymology: The specific epithet refers to Tabriz, the capital of East Azarbayejan province, near which the new
species was found.

Distribution and habitat.—Centaurea tabriziana is distributed in Kasabe mountains in East Azarbayejan Prov-
ince near Tabriz, NW Iran. This species is an Irano-Turanian element collected in the dry-steppe zone and on stony
slopes of mountainous regions, growing in elevations higher than 1800 m.

Relationships:—Centaurea tabriziana is similar to C. phaeopappa, endemic to NW Iran, in flower colour, and
length of achenes and pappus, but differ from this species in its median cauline leaves decurrent (vs. not decurent),
median and upper cauline leaves pinnatisect to lyrate (vs. pinnatipartite to pinnatisect), upper cauline leaves 5—10 x
0.5-3 cm (vs. 4-6 x 0.2-0.4 cm), upper cauline leaves segments 3—5 pairs (vs. simple), peduncle up to 5 mm long
(vs. sessile or 7-10 mm long), involucers 3040 mm (vs. ca. 20 x 25 mm), median appendages (fimbriae and spine
included) 15-22 mm (vs. 7-10 mm) long.

Key to the species of Centaurea sect. Phaeopappus in Iran

1. Flowers purple or dark Wine reddiSh.........ccoouiiiiiiiiiiiiii ettt ettt
- FLOWETS JEILOW ...ttt ettt h et ettt s a et b et a et et e bt a et et ebesa st eb et b e bt et et bt bt ebe e enne
2. Median and upper cauline leaves broadly decurrent

Median and upper cauline 1eaves NOt AECUITENL ..........c.eiriiiriiiiiieirte ettt st sttt eb et eeb et eb e b eaes
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HOLOTYPE

HERBARIUM OF BU-ALI UNIVERSITY

No. 35650

Azarbayejan: Tabriz to Varzaghan,

between Hig and Zagan Abad

Alt. 1810 m Date: 26.04.2013

Notes.
Leg. Ranjbar

FIGURE 2. Centaurea tabriziana Ranjbar & Heydari (Ranjbar35650, BASU).

PHAEOPAPPA (ASTERACEAE, CARDUEAE) Phytotaxa 201 (1) © 2015 Magnolia Press « 83



2 cm

|2cm

C

FIGURE 3. Centaurea tabriziana Ranjbar & Heydari (Ranjbar35650, BASU). A. close up of capitule. B. upper leaves. C & D. median
leaves. Scale A—C =2 cm.
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&

W

=

Basal and lower leaves 13—17 cm long, capitula 4-5 on peduncles 520 mm loNg .......ccccereireineneineineccceeee C. assadii
Basal and lower leaves 20-30 cm long, capitula 2—3 on sessile peduncles ............coccoeireiriniinenineceeeeeeene C. handelii
Plant glabrous; basal and lower leaves undivided; involucres ovoid to subgolobose or ovoid-globose, 30-40 mm long .................
........................................................................................................................................................................................ C. albonitens
Plant floccose-tomentose, basal and lower leaves pinnatipartite to pinnatisecte, involucres subgolobose, 25-35 mm long............ 5
Involucres SUDZIODOSE, 25—35 MM WIAE .....eviuiitiieiiieee ettt s et eb et es et e bt e sttt b et e s b e enes 6
Involucres oblong, 20-25 mm wide i
Plant up to 20 cm tall; median and upper cauline leaves not decurrent; spine of phyllaries 34 mm long; capitula 1 on sessile pe-
UNCIE .ttt ettt bt h bkt h etk et etk b ettt ettt ens C. farsistanica
Plant up to 55 cm tall; median and upper cauline leaves decurent; spine of phyllaries 7-10 mm long; capitula 1-3 on peduncles 5
TIUTE LOTIZ ettt h et b et b b st e h b st h e st 4 bt 4o et bt h e ARtk h b etk et eh et e st b et n et b e ene e C. tabriziana
Terminal spine 4-11 mm long; appendages concealing a major part of phyllaries; leaves almost pinnatisect or pinnatipartite.........
..................................................................................................................................................................................... C. phaeopappa
Terminal spine 2—5 mm long; appendages only partly concealing the basal part of phyllaries; leaves often simple or with few divi-
STOTIS ettt ettt ettt ettt ettt h etk b skt Reh ekt e ek R e h ekt e Rkt e a ekt e b stttk ekt h bttt a bt n ettt ne e 8
Plant 24-32 cm tall; stem erect; basal leaves shorter than stem, upper cauline leaves shorter than capitula; pappus 13—-16 mm
LOMIE ettt b h bR h et E bRt h e E et e Rt E e h e a ket eh et a e bt h et n e b et en et eneenene s C. indistincta
Plant 7-22 cm tall; stem arcuate-ascending or suberect, sometimes strongly abbreviated; basal leaves almost longer than stem,
upper cauline leaves longer than capitula; pappus 22—24 MM 10N ......cceciririririiirieieereeee e C. aucheri
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TABLE 2. Comparison of Centaurea tabriziana and C. phaeopappa.

Centaurea tabriziana

Centarea phaeopappa

Upto 55
Predominantly lyrate
Longer than capitula
5-10 x 0.5-3

4-8

Decurrent

15-20

11-15 x 2-5
Decurrent

0

10-25

14-29

6-20

Decurrent

Dense

5

30-40

12-15 x 7-10
Brownish black

15-22

Whitish straw
Upto 10

25-45

Pinnatisect or pinnatipartite

Shorter than capitula
4-6 x0.2-0.4
Simple

Not decurrent

0

7.5-12 x2-3
Petiolate

30

0

20-25

25-30

Not decurrent

Loose

7-10 or sessile

ca. 20 x 25

7-10 x 6-8

Brown or dark brown
7-10

Whitish brown
Upto6

Plant height (cm)

Leaves, dissection

Upper cauline leaves

Upper cauline leaves, length (cm)

Upper cauline leaves, segment pairs

Base of upper cauline leaves

Upper cauline leaves, decurrent length (mm)
Median cauline leaves, decurrent length (mm)
Base of median cauline leaves

Median cauline leaves, petiole length (mm)
Median cauline leaves, decurrent length (mm)
Basal and lower cauline leaves, length (cm)
Basal cauline leaves, segment pairs

Base of basal cauline leaves

Density of leaves
Peduncle (mm)

Capitula (mm)

Median phyllaries, size (mm)

Appendage colour

Meadian appendage (fimbriae and spine included),

size (mm)
Fimbriae, colour

Spine, length (mm)
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