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Abstract: Onosma malatyana Binzet is described and illustrated as a new species from Malatya and Tunceli provinces in eastern Anatolia,
Turkey. The new species belongs to sect. Onosma L. subsect. Asterotricha (Boiss.) Gürke. and is closely similar to O. auriculata DC. and
O. gigantea Lam. Diagnostic morphological and palynological characters of these species are compared and discussed. The new species
distinctly differs from the similar two species by its patent setose and short hair of stem indumentum; 60–85 × 20–40 mm, oblanceolateobovate basal leaves; hairy corolla; and having 4.5 × 4 mm, obtuse-acuminate nutlets with ventral keel and horizontally incurved beak.
The IUCN threat category of O. malatyana is determined as “CR (Critically Endangered)”. Finally, the geographical distribution of O.
malatyana and the other closely similar species are mapped and the identification key of those species is provided.
Key words: Boraginaceae, Onosma, Endemic, Malatya, Tunceli, Turkey

1. Introduction
The genus Onosma L. is the largest group in the family
Boraginaceae and includes about 150 species distributed in
Asia and Europe (El-Shazly et al., 2003). It is represented by
108 taxa (102 species) in Turkey and the rate of endemism
among native species is 50% (Riedl, 1978; Davis et al.,
1988; Yıldırımlı, 2000; Riedl et al., 2005; Binzet and Orcan,
2007; Kandemir and Türkmen, 2010; Aytaç and Türkmen,
2011; Koyuncu et al., 2013). After the revision of Onosma
by Riedl (1978) for the Flora of Turkey and East Aegean
Islands, O. propontica Azn.; O. kaheirei Teppner; O. mirabilis
A.P.Khokhr.; O. nydeggeri Hub.-Mor.; O. mersinana Riedl,
Binzet & Orcan; O. riedliana Binzet & Orcan; O. beyazoglui
Kandemir & Türkmen; O. aksoyii Aytaç & Türkmen; and O.
atila-ocakii O.Koyuncu & Yaylacı were described.
Onosma is considered a taxonomically difficult
group (Teppner, 1996). Most diagnostic features rely on
hair characteristics (Peruzzi and Passalacqua, 2008). To
identify the sectional categories of the genus members,
the indumenta of leaves and stems have great importance
(Özcan, 2009). The genus has been divided into three
sections, namely Protonosma M.Popov., Podonosma
(Boiss.) Gürke., and Onosma L. Both sect. Protonosma and
sect. Podonosma are represented by one species, while other
representatives belong to sect. Onosma. The latter section
is divided into two subsections (subsect. Asterotricha
(Boiss.) Gürke. and subsect. Haplotricha (Boiss.) Gürke.)
based solely on indumentum types (Riedl, 1978).
* Correspondence: rbinzet@gmail.com
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In May 2006, the author came across a striking
Onosma specimen that had setae on leaves arising from
stellately setuled tubercles between Arapgir and Malatya,
eastern Anatolia, Turkey. Subsequently, specimens of this
interesting plant were collected several times in Malatya
and Tunceli provinces. After thorough consultation of
the Flora of Turkey and East Aegean Islands (Riedl, 1978),
Flora Orientalis (Boissier, 1879), Flora Europaea (Ball,
1972), Flora Iranica (Riedl, 1974), Flora USSR (Popov,
1974), Flora of Syria, Palestine and Sinai (Dinsmor, 1932),
and Mountain Flora of Greece (Teppner, 1991), the closest
species to our material appeared to be O. gigantea Lam.
and O. auriculata DC. Detailed comparison of the related
Onosma species in GAZI and ANK indicated that the
species was a previously undescribed Onosma. Therefore,
here I describe this plant as a new species, bringing the
total number of Onosma species known from Turkey to
103 species (109 taxa). Totally, 17 herbarium specimens
were collected from three localities, which are deposited
in ANK, GAZI, and Mersin University. In addition, the
name of the genus Onosma is feminine (Stearn, 1993), and
therefore two epithets, namely giganteum and auriculatum,
are changed to gigantea and auriculata, respectively.
2. Materials and methods
Living materials of this new species were collected from
Malatya and Tunceli provinces in 2006, 2009, 2010, 2011,
and 2013. We have compared the Onosma specimens
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with relevant taxonomic literature (Boissier, 1879;
Dinsmor, 1932; Ball, 1972; Popov, 1974; Riedl, 1974, 1978;
Teppner, 1991) and material of Onosma specimens in
the herbaria GAZI and ANK. Preliminary conservation
assessments were made using the IUCN (2012) guidelines.
The characters given in the updated key to the biennial
Onosma with asterotrichous indumentum occurring in
Turkey are mainly based on the living and herbarium
materials studied. In total, 50 pollen grains and 30 mature
nutlets were measured by using light microscopy (LM)
and stereobinocular microscopy.
For LM, the pollen grains were taken from herbarium
materials prepared according to the methods of
Wodehouse (1935) and Erdtman (1960). The polar axis
(P), equatorial axis (E), and other characteristics (exine,
intine, plg, plt, clg, clt, and t) of the pollen grains were
measured by an Olympus BX40 with 100× objective until
the Gaussian curve was obtained (Table 1). For scanning
electron microscopy (SEM), pollen grains obtained from
each specimen were transferred onto stubs and coated
with platinum. The SEM micrographs were taken with a
ZEISS Supra 55. The terminologies for pollen morphology
were used in accordance with Wodehouse (1935), Faegri
and Iversen (1989), and Punt et al. (1994).
3. Results
Onosma malatyana Binzet sp. nov. (Sect. Onosma,
subsect. Asterotricha) (Figures 1 and 2)
Type: Turkey, B7 Malatya: Arapgir-Malatya, 19 km to
Malatya, roadside and field area, 31.V.2011, 38°53′44″N,

38°35′26″E, 1275 m, Binzet 201117 (holotype: ANK;
isotype: GAZI).
Diagnosis: Affinis O. gigantea Lam. et O. auriculata
Aucher ex DC, O. gigantea caules appresso-setulosis (not
patenti setulosis), foliis basalibus 250(–300) mm longis
ac 7–20 mm latis (nec, 60–85 mm longis ac 20–40 mm
latis), bracteolis ~90 mm longis ~13 mm latis (nec ~50
mm longis ac 12 mm latis), pedicellis ~10 mm longis
in fruit (nec ~12 mm longis), calycis 13 mm longis in
anthesis, ~16 mm longis in fruit, lobes lanceolate, subacute
(nec 6–8 mm longis in anthesis, ~18 mm in fruit, lobes
narrowly oblong, obtuse), corollis 17–20 mm longis,
glabris (nec 16–18 mm longis, hairy), nuculis 3.5 mm
longis 2.5 mm latis, brownish, not keeled (nec 4.5 mm
longis ac 4 mm latis, gray with brown dotted, ventral
keeled) differt. O. auriculata cauline appresso-setulosis
(not patenti setulosis), follis basalibus 40–120 mm longis
ac 10–13 mm latis (nec, 60–85 mm longis ac 20–40 mm
latis), follis caulibus 30–80 mm longis ac 4–7 mm latis
(nec 50–150 mm longis ac 5–15 mm latis), bracteolis ~40
mm longis ~10 mm latis (nec ~50 mm longis ac 12 mm
latis), pedicellis ~8 mm longis in anthesis ac ~10 mm
longis in fruit (nec ~6 mm longis in anthesis ac ~12 mm
fruit), calycis 8–11 mm longis in anthesis, ~19 mm longis
in fruit, lobes spathulate, subacute (nec 6–8 mm longis in
anthesis, ~18 mm in fruit, lobes narrowly oblong), corollis
pale to bright yellow, 15–20 mm longis, glabris (nec golden
yellow, 16–18 mm longis, hairy), nuculis 4 mm longis 3
mm latis, brownish, dorsaly keeled (nec 4.5 mm longis ac
4 mm latis, gray with brown dotted, ventral keeled) differt.

Table 1. Pollen morphological parameters of the investigated O. auriculata, O. gigantea, and O. malatyana (W: Wodehouse method; A:
acetolysis method).
Taxa

Pollen shape P/E

O. auriculata

Subprolate 1.29 (W);
1.30 (A)

O. gigantea

O. malatyana

Subprolate 1.28 (W);
1.21 (A)

Subprolate 1.19 (W);
1.21 (A)

P
(µm)

E
(µm)

plg
(µm)

plt
(µm)

clg
(µm)

clt
(µm)

Ex
(µm)

i
(µm)

t
(µm)

17.91
(W)

13.85
(W)

3.79
(W)

4.09
(W)

14.36
(W)

3.48
(W)

0.60
(W)

0.74
(W)

7.46
(W)

27.13
(A)

20.83
(A)

2.59
(A)

10.78
(A)

17.65
(A)

2.49
(A)

1.24
(A)

-

9.97
(A)

17.20
(W)

13.37
(W)

3.69
(W)

3.69
(W)

14.21
(W)

2.82
(W)

0.97
(W)

0.40
(W)

7.04
(W)

19.33
(A)

15.91
(A)

1.98
(A)

9.11
(A)

17.51
(A)

2.41
(A)

0.77
(A)

-

8.90
(A)

16.58
(W)

13.90
(W)

4.14
(W)

4.27
(W)

12.95
(W)

3.95
(W)

0.32
(W)

0.51
(W)

6.75
(W)

15.48
(A)

12.69
(A)

4.06
(A)

4.19
(A)

12.25
(A)

4.01
(A)

0.88
(A)

-

6.98
(A)

P: Length of polar axis; E: width of equatorial axis; plg: length of pores (pori); plt: width of pores (pori); clg: length of colpus (colpi); clt:
width of colpus (colpi); Ex: exine thickness; i: intine thickness; t: length of polar triangular edge.
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Figure 1. The general appearance of O. malatyana in nature: a- habit in flowering, b- habit in fruiting.

Figure 2. The inflorescence of a- O. gigantea, b- O. auriculata, and c- O. malatyana in
nature.

Description: Biennial. Stem solitary, 30–70 cm, c. 1
cm in diameter, branched above, covered by spreading setae,
among them shortly hairy. Leaves crowded at base; basal
leaves 6–8.5 × 2–4 cm, oblanceolate-obovate, roundedobtuse, revolute at margin, densely patent setose, stellate
hairy at base of them; petioles 1–3 cm. Cauline leaves
5–15 × 0.5–1.5 cm, lanceolate to linear, subcordate at base,
acute, revolute at margin, covered with dense patent setae,
tubercules of base of setae, stellate hairy with 20–30 rays
(asterotrichous). The upper cauline leaves resemble the
lower ones but are smaller in size. Cymes numerous, forming
a ±compact panicle elongated in fruit. Bracts up to ~50 ×
~12 mm, broad subcordate at base, abruptly narrowed and
tapering towards an acute apex. Pedicels to 6 mm in flower, to
12 mm in fruit. Calyx 8–11 mm in flower, to 18 mm in fruit,
lobes narrowly oblong, obtuse with ±patent long and short
villous on outside and more densely on inside, reticulate
veined. Corolla golden yellow, cylindrical-campanulate, 16–
18 mm × 3–6 mm at widest point below lobes (c. 10 mm wide
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when pressed), lobes 5, c. ~2 mm long, ~4 mm wide at base,
broadly triangular, acute, revolute, corolla hairy and papillate
outside. Nectary at corolla base, lobed, glabrous. Anthers
included, linear, c. 6–7 mm, sterile apex bilobed; filaments
c. 6–7 mm. Style c. 2–3 mm exceeding; stigma very small,
distinctly bilobed. Nutlets 4.5 × 4 mm, obtuse-acuminate,
almost incurved, with ventral keel, gray, brown dotted.
Etymology: The species epithet is derived from Malatya
Province, where the new species was first discovered.
Distribution and ecology: Onosma malatyana is
distributed in eastern Anatolia (Malatya and Tunceli) and
grows in open fields, between 1000 and 1300 m. It is an
element belonging to the Irano-Turanian floristic region.
Species growing in the near vicinity include Hordeum
bulbosum L., Poa trivialis L., Scutellaria orientalis L. subsp.
macrostegia (Hausskn. ex Bornm.) J.R.Edm., Verbascum
asperuloides Hub.-Mor., Ziziphora tenuior L., Echium
italicum L., Alyssum aureum (Fenzl.) Boiss., and Silene
arguta Fenzl.
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Conservation status: The new species is currently
only known in three locations, with an estimated area
of occupancy less than 200 km2. We estimated that the
species might undergo a reduction of over 30% of the area
of the population size within the next few years, and thus
it is strongly threatened with extinction in the wild if no
conservation measures are taken. Therefore, it should be
classified as “Critically Endangered (CR)” according to the
IUCN criteria A3 and B2 (IUCN 2012).
Specimens examined
Onosma auriculata: TURKEY. C6 Gaziantep: 950
Balls, 2236, 10/5/1935 Balls (ANK); C7 Şanlıurfa Hilvan
5 km sonra 750 Davis-Hedge, 28222 18/5/1957 DavisHedge (ANK); B7 Diyarbakır Ergani 750 Davis-Hedge,
28795 1/6/1957 Davis-Hedge (ANK); Diyarbakır 26 km
sonra Kayalıklar üzerinde H.Birand, 90 24/5/1956 Hub.Mor. (ANK); Diyarbakır 26 km sonra Kayalıklar üzerinde
H.Birand, 91 24/5/1956 Hub.-Mor. (ANK) (Figure 3).
Onosma gigantea: TURKEY. C4 Karaman: Bucakkışla
Çevlik dağı doğu yamaç 550 M.Vural, 1978 29/6/1981
M.Vural (ANK); C5 Mersin Kızıldere, Yeniköy Y.AkmanQuézel, 6013 12/6/1976 Y. Akman (ANK); C6 K.Maraş
Zeytun Zeyhan dere 700 Balls, 1112 17/5/1934 Balls
(ANK) (Figure 3).
Additional specimens (paratypes): Turkey, B7
Tunceli, Tunceli-Kovancılar 38 km, field area, 16.V.2009,
38°52′60″N, 39°41′57″E, 980 m, Binzet 200903 (ISTF);
Malatya, Arapgir-Kemaliye 15 km, roadside and open
field, 31.V.2011, 39°06′00″N, 38°33′35″E, 1140 m, Binzet
201109 (Mersin University) (Figure 3).
Phenology: Flowering from May to June, setting fruit
until mid-August.
Palynology: All pollen grains are heteropolar,
trisyncolporate, and subprolate. Operculum are seen in
all pollen grains and sculpturing pattern is scabrate; the
average means of the number of scabrate in 1 µm2 range
from 15 to 20 in O. gigantea and O. malatyana and the

average means of the number of scabrae in 1 µm2 range
from 8 to 10 in O. auriculata. The main palynological
characters and SEM micrographs of O. auriculata, O.
gigantea, and O. malatyana are presented in Table 1 and
Figure 4.
Nutlet morphology: Nutlet size shows some variations,
4 × 3 mm, broadly ovoid, acute, dorsally keeled, brownishgray in O. auriculata; 3.5 × 2.5 mm, ovoid, acute, not
keeled, brownish-gray in O. gigantea; and 4.5 × 4 mm,
obtuse-acuminate with ventral keel, beak horizontally
incurved, gray with brown dots in O. malatyana. Nutlet
surface ornamentation is rugose in all examined species,
characterized by the epidermal cells of the nutlet surface
having small or fine wrinkles (Figure 5).
Revised key to biennial Onosma species with stellate
hairs in leaves (asterotrichous group)
1. Basal leaves 6–8.5 × 2–4 cm; calyx 6–8 mm in flower;
nutlets obtuse-acuminate, almost incurved, 4.5 × 4
mm................................................................O. malatyana
1. Basal leaves 12–25 × 1–2 cm; calyx 8–13 mm in flower;
nutlets ovoid, acute, almost erect, 3.5–4 × 2.5–3 mm
2. Cauline leaves 8–15 × 1–2 cm; bracts long-acuminate;
inflorescence densely white setose, setae to 2 mm……
….……………………..............…………….O. gigantea
2. Cauline leaves 3–8 × 0.4–0.7 cm; bracts shortly acute;
inflorescence ±sparsely adpressed setose, setae to 1
mm………………….....………………….O. auriculata
4. Discussion
Onosma malatyana belongs to sect. Onosma subsect.
Asterotricha; it is distributed in eastern Turkey (Malatya
and Tunceli) and grows in open fields. It is an element
belonging to the Irano-Turanian floristic region. It shows
some affinity to O. gigantea and O. auriculata, which are
placed in the same subsection (Figures 1 and 2), and
it can be easily distinguished from O. gigantea and O.
auriculata by several distinctive features. O malatyana is

Figure 3. Geographic distribution of O. malatyana Binzet sp. nov. (filled rectangles), O.
auriculata (filled circles), and O. gigantea (filled triangles).
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Figure 4. SEM microphotographs of pollen: a–f- O. auriculata, g–l- O. gigantea, and m–r- O. malatyana.
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Figure 5. LM and SEM microphotographs of nutlets: a, b- O. auriculata, c, d- O.
gigantea, e, f- O. malatyana.

Table 2. A comparison of Onosma gigantea, O. auriculata, and O. malatyana.

Stem

O. auriculata

O. gigantea

O. malatyana

Adpressed setose, shortly hairy

Adpressed setose

Patent setose and shortly hairy

Soft slender ±adpressed setose, pubescent, basal
Leaves

40–120 × 10–13 mm, lanceolate, acute-obtuse,
cauline 30–80 × 4–7 mm, linear lanceolate,
subacute sessile

Basal leaves 60–85 × 20–40 mm, oblanceolateLanceolate to lanceolate-oblong, acute, setose

obovate, rounded-obtuse, with densely patent setose

throughout, basal to 250(–300) mm, petioles

and stellate hairy, petioles 10–30 mm, cauline 50–150

6–7 cm, acute, cauline 80–150 mm, sessile

× 5–15 mm, lanceolate to linear, subcordate base,
upper smaller

Bracts

~40 mm, ovate-lanceolate

~90 mm, with a broad subcordate base

~50 × 12 mm with a broad subcordate base

Pedicel

~8 mm in flower, ~10 mm in fruit.

5 mm in flower, 8–(~10) mm in fruit

~6 mm in flower, 12 mm in fruit

8–11 mm in flower, to 19 mm in fruit, lobes

13 mm in flower, 16 mm in fruit, lobes

spathulate, obtuse

lanceolate, subacute

Pale to bright yellow, 15–20 mm, cylindrical-

Golden

campanulate, glabrous

campanulate, glabrous

tube and lobes hairy

c. 4 × 3 mm, broadly ovoid, acute, dorsally

c. 3.5 × 2.5 mm, ovoid, acute, not keeled,

4.5 × 4 mm, obtuse-acuminate with ventral keel,

keeled, brownish-gray

brownish-gray

almost incurved, gray-brown dotted

Calyx

Corolla

Nutlets

yellow,

characterized by its patent setose and short hair of stem
indumentum, 60–85 × 20–40 mm, oblanceolate-obovate
basal leaves, hairy corolla, 8–11 mm in flowering time and
to 18 mm in fruiting time, lobes narrowly oblong, obtuse
with ±patent long and short villous on outside and more
dense on inside, reticulate veined calyx, and having 4.5
× 4 mm, obtuse-acuminate nutlets with ventral keel and
horizontally incurved beak. Details of the differences
among O. malatyana, O. gigantea, and O. auriculata are
listed in Table 2.

6–8 mm in flower, to 18 mm in fruit, lobes narrowly
oblong, obtuse with ±patent long and short villous on
outside and more dense inside

17–20

mm,

cylindrical-

Golden yellow, 16–18 mm, cylindrical-campanulate,
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