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Abstract: Scorzonera ketzkhovelii Grossh. (Asteraceae) was recently collected from Yusufeli, Artvin (north-east Anatolia)
and it has been reported as a new species record for the flora of Turkey. It is described and illustrated. In addition, its

karyological features and pollen morphology are given.
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Tiirkiye florasi i¢in yeni bir kayit: Scorzonera ketzkhovelii Grossh. (Asteraceae)

Ozet: Yusufeli, Artvinden (kuzeydogu Anadolu) toplanan Scorzonera ketzkhovelii Grossh. (Asteraceae) Tiirkiye florasi i¢in
yeni bir kayittir. Tlir betimlendi ve resmedildi. Ayrica, tiiriin karyolojik 6zellikleri ve polen morfolojisi verildi.

Anahtar sozciikler: Scorzonera, yeni kayit, karyoloji, polen morfolojisi, Tiirkiye

Introduction

The genus Scorzonera L. encompasses about 180
species and, being Ancient Mediterranean by origin,
it is widely spread among the arid regions of Eurasia
and northern Africa (Lack, 2007).

In Turkey, Scorzonera was revised by Chamberlain
(1975) for “Flora of Turkey and the East Aegean Islands”,
some other new species, such as Scorzonera pisidica
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Hub.-Mor., S. latifolia (Fisch. & C.A.Mey.) DC. var.
angustifolia Prilipko apud. Lipsch., S. sandrasica
Hartvig & Strid, S. longiana Simbdil, S. ulrichii Parolly
& N.Kilian, S. adilii A.Duran, S. karabelensis Parolly &
N.Kilian, and S. yildirimli A.Duran & Hamzaoglu, have
been added (Davis et al., 1988; Giiner et al., 2000;
Duran, 2002; Kilian & Parolly, 2002; Parolly & Kilian,
2003; Duran & Hamzaoglu, 2004; Ding Bagci, 2009;
Ozhatay et al., 2009).
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During a field excursion in the Yusufeli-Kagkar
Mountains (Artvin) in 2008, an interesting Scorzonera
sample was found. A more detailed examination
revealed it to be Scorzonera ketzkhovelii Grossh.,
which is a new record for the flora of Turkey
(Chamberlain, 1975; Chater, 1976; Rechinger, 1977;
Lipschitz, 2000). This paper describes and illustrates
the new record of the Scorzonera species. In addition,
its karyological features and pollen morphology are
given. Forty-nine Scorzonera species are now known
to be found in Turkey.

Scorzonera ketzkhovelii Grossh., Fl. Kavk. 4: 240
(1934) (Figures 1 and 2).

Figure 1. Scorzonera ketzkhovelii: A-Habit, B-Capitula, C-Flower,
D-Achene.
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Figure 2. Capitula of Scorzonera ketzkhovelii (A) and S.
tomentosa (B).

Type: Described from the Akhalkalaki region
(Tetrobo-Chobaret range) (Tbilisi).

Perennial herb. Rootstock thick, cylindrical. Stems
numerous, erect, striate, 25-45 cm tall, 5-8 mm in
diameter below; divaricately branched in upper part,
leafy up to inflorescence; whole plant very densely
canescent-pannose, except capitula. Basal leaves long-
petiolate, broadly ovate to elliptic-lanceolate, 15-25 x
3-6 cm, obtuse, with many (up to 10) veins, entire, not
undulate; lower cauline leaves ovate-elliptic to oblong-
lanceolate, short-petiolate; median and upper sessile,
ovate-elliptic to lanceolate, subacute, gradually
reduced towards apex of stem. Capitula 2-6 per stem,
homogamous, ligulate, solitary in the end of the
branches, peduncles sparsely to densely canescent-
pannose. Involucres rather large, 16-20 x 8-13 mmy;
all phyllaries almost glabrous and membranous along
margin; outer ones broadly ovate to suborbicular, 5-7
X 4-6 mm, acuminate; inner ones oblong-lanceolate,
16-20 x 3.5-5 mm, acuminate. Corolla yellow, longer
than involucre, 13-18 x 2.5-3.5 mm, ligules 5 toothed,
lobes 0.5-1 mm long; style branches filiform, 8-10 mm
long, densely papillose, obtuse; anthers oblong-linear,
c. 6 mm long, sagittate at base. Achenes completely
glabrous, 11-13 long and c. 1 mm wide, slightly
obpyramidal, tetraquetrous, straw-coloured, ridges
obtuse; pappus 16-19 mm, pale brownish to dirty
white, pappus hairs barbellate and plumose below,
barbellate above. Fl. 7-8, Fr. 8-9, stony slopes and rock
crevices, 2050 m.
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Specimens examined: Scorzonera Ketzkhovelii -
A8 Artvin: Yusufeli, between Yaylalar and Kérahmet,
around transmitting station, 2050 m, 21.viii.2008,
Hamzaoglu 5363 & Aksoy (BOZOK Hb., ERCIYES
Hb, ANK, GAZI); Scorzonera Sosnowskyi — A8 Artvin:
Yusufeli, between Yaylalar and Kérahmet, around
transmitting station, 2050 m, 21.viii.2008, Hamzaog“lu
5364 & Aksoy (BOZOK Hb.); ibid., around Bigakgilar,
1585 m, 27.vii.2008, Hamzaoglu 5302 & Aksoy
(BOZOK Hb.); ibid., between Bicake¢ilar and
Yiiksekoba, 1600 m, 20.viii.2008, Hamzaoglu 5347 &
Aksoy (BOZOK Hb.); ibid., Yaylalar koyii, 1710 m,
30.vii.1991, A.Giiner 9932 et al. (GAZI).

Distribution and suggested conservation status:
In Turkey, Scorzonera ketzkhovelii is distributed in the
province of Artvin (Yusufeli, Kackar Mountains) in
north-east Anatolia. Georgia (East Transcaucasia) was
previously the only known distribution area of the
species (Lipschitz, 2000).

However, Scorzonera ketzkhovelii, which was
known as endemic to Georgia, lost this characteristic
after it was collected from Turkey. This species is rare
in Turkey and only known from one locality (Artvin,
Yusufeli, Yaylalar). By considering its narrow
distribution area, Critically Endangered (B2a)
conservation status is proposed (IUCN, 2001).
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Figure 3. Metaphase chromosomes of Scorzonera ketzkhovelii.

Karyological features: Achenes were germinated
at room temperature on moist filter paper in petri
dishes (specimen Hamzaoglu 5363). The other
procedures followed were as described by Martin et
al. (2008). The chromosome types were named
according to the position of the centromer (Levan et
al,, 1964).

The karyomorphology of Scorzonera tomentosa L.,
belonging to the genus Scorzonera, had been
previously determined (Martin et al., 2008). In S.
tomentosa the somatic chromosome number is 2n =
12. The somatic chromosome number of S. tomentosa
was reported to be 2n = 2x = 12. The somatic
chromosomes range from 1.50 pm to 2.97 pm. The
karyotype formula is 5m + 1sm. The total length of
the haploid set is 11.80 pm.

The chromosome number and morphology of
Scorzonera ketzkhovelii were studied for the first time.
The diploid chromosome number of the species was
determined to be 2n = 2x = 12 (Figure 3). The basic
chromosome number for this species is x = 6. The
metaphase chromosomes range from 1.75 pm to 3.45
pum. The karyotype formula is 5m + 1sm. The total
length of the haploid set is 15.17 pm. The ideogram of
this species was arranged in order of decreasing length
(Figure 4).
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Figure 4. Ideogram of Scorzonera ketzkhovelii.
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Pollen morphology: Pollen for examination by
light microscopy was prepared according to
Wodehouse (1935) and the measurements were made
with a Nikon E600 microscope. The measured pollen
diameters are based on at least 50 samples and the
other characters on approximately 10. For SEM study,
the pollen grains were coated with gold and the
micrographs were obtained using a JSM-5600
microscope. The descriptive terminology given by
Faegri & Iversen (1975) was followed.

Pollen grains 3-zonopororate, oblate-spheroidal to
spheroidal, polar axis 26.6-40.4 pum (36.5 um),
equatorial axis 22.4-45.7 um (40.5 pm) and
echinolophate, with 15 lacunae (3 poral, 6 abporal and
6 paraporal). Amb semiangular. Ora circular and 3.2
x 5.2 ym in diameter. Exine is 2.3-5.2 um (4.2 um)
thick at centre of mesocolpia (spines not included);
sexine thicker than nexine. Infratectum and tectum
columellate. The ornamentation is echinate and
perforate. Spines concave-conic, 1.6-5.5 pm in length
with base diameter of 1.2-4.1 um. One-rowed on the
ridges. Presence of spine cavities at the base of the
spine. Intine 0.35-0.95 um thick (specimen
Hamzaoglu 5363, Figures 5 and 6).

Discussion

Scorzonera ketzkhovelii and Scorzonera sosnowskyi
are morphologically very similar. Both species are
distributed in the same areas according the flora USSR
and our collections. At the same time, these species

Figure 5. SEM micrographs of pollen of Scorzonera ketzkhovelii.
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Figure 6. SEM micrographs of pollen of Scorzonera ketzkhovelii.

are closely related to Scorzonera tomentosa, which is
distributed in central and northwest Anatolia
(Chamberlain, 1975; Lipschitz, 2000). An
identification key for these 3 species is provided
below.

1. Achenes completely glabrous

2. Phyllaries glabrous; outer broadly ovate to
suborbicular............................. ketzkhovelii

2. Phyllaries densely lanate-villous; outer aristate-
lanceolate .............ccccceeueuueeeeen. .. tomentosa

1. Achenes densely lanate .................... sosnowskyi

These 3 species, which have similar distributions
and are morphologically very similar, are
distinguished by characteristic such as achenes and
phyllary hairs. To understand the importance of these
differences, they should be compared using molecular
techniques.
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