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				Onosma zaferkayae Binzet (Boraginaceae, Lithospermeae) is described and illustrated as a new species from eastern Anatolia, Turkey. It morphologically resembles O. thracica and O. demirizii, but has taller stems, larger basal and cauline leaves, longer pedicels, larger bracts, shorter and golden yellow corollas, and larger nutlets. Based on IUCN criteria, the conservation status of O. zaferkayae is assessed to be Critically Endangered (CR B1(i)B2ab(ii,iii)).

			

		

		
			
				Onosma is the largest genus in the Boraginaceae, with 237 currently accepted species (https://powo.science.kew.org/results?f=accepted_names%2Cspecies_f&q=onosma), mainly found in xeric habitats. The main centres of diversity are the Irano-Turanian and Mediterranean regions, especially Turkey and Iran (Meusel et al. 1978, Mehrabian et al. 2013, Cecchi et al. 2016). It is a taxonomically complex genus as the species are highly variable (Kolarčik et al. 2010), which makes their identification difficult (Ball 1972, Mehrabian et al. 2014, Mehrabian 2015). Bois-sier (1879: 179–180) divided Onosma into three main groups: Haplotricha (species with glabrous setose tubercles), Asterotricha (stellate setose tubercles) and Heterotricha (irregularly hairy setose tubercles). Riedl (1978) divided Onosma into three main groups: Protonosma, Podonosma and Onosma. The section Onosma was further subdivided into two subsections: Haplotricha and Asterotricha. However, the groups based on mor-phological characters are probably not monophyl-etic (Nasrollahi et al. 2019).

			

		

		
			
				In the latest plant checklist of Turkey, 96 Onosma species (including one hybrid) were rec-ognised (Binzet 2012). Subsequently, 11 addi-tional Onosma species were described from Turkey (Koyuncu et al. 2013, Tarimcilar et al. 2015, Binzet 2016a, 2016b, Cecchi et al. 2016, Binzet & Eren 2018, Sezer 2021, Firat & Binzet 2021, 2024, Aytaç et al. 2023, Binzet et al. 2024). With the species described herein, the number of Onosma species known from Turkey rises to 108, of which 63 are endemic to the country. The end-emism rate is thus approximately 59%. In Iran, there are 72 species, 34 of them endemic (Ghah-reman & Attar 1996, Attar & Hamzeh’ee 2007, Attar & Jouharchi 2007, Naqinezhad & Attar 2016, Dehshiri 2018, Mehrabian & Mozaffarian 2018, Attar et al. 2020, Attar & Maroofi 2021, Mehrabian et al. 2022, Advay et al. 2022, 2023).

				During the field studies on the Anatolian diag-onal in the eastern region of Anatolia, in 2023 we gathered material of an unknown Onosma species in a Quercus forest clearing and a road-side between Pülümür and Erzincan, north of 
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				Pülümür in Tunceli Province. After consulting the relevant floras and other literature (Boissier 1879, Dinsmore 1932, Riedl 1967, 1978, Popov & Shishkin 1974; see also more recent publica-tions cited above), and comparisons with herbar-ium material (ANK, BULU, E, G, GAZI, GZU, ISTE, K, MERA, VAN and W; herbarium acro-nyms according to Index Herbariorum, https://sweetgum.nybg.org/science/ih/) of several other Onosma taxa from eastern Anatolia, it turned out that our collections could not be referred to any of the hitherto known species from Western Asia or the Irano-Turanian region.

				Twenty specimens were collected from the same locality and deposited in MERA and ANK. Morphological measurements and detailed stud-ies on the samples were carried out under a stereo-binocular microscope (Olympus SZ 51).

				For palynological studies, anthers were placed in a small envelope and left to dry for about a month. Then pollen grains were processed accord-ing to Wodehouse (1935), stained by fuchsine, and examined under a light microscope (LM; Leica DM1000). Measurements of the polar axis (P), equatorial axis (E), and other palynological characters of the pollen grains were taken under an Olympus BX51 microscope with a 100× objec-tive until the Gaussian curve was obtained. Thirty nutlets were randomly selected from dried her-barium samples, and their length and width were measured under a stereo-binocular microscope. For SEM study, pollen grains and nutlets were placed on aluminium probe holders using double-sided carbon tape, then coated with platinum under vacuum. Photographs were taken under a Zeiss Supra 55 Scanning Electron Microscope. The palynology terminology follows Wodehouse (1935), Faegri et al. (1989) and Punt et al. (1994).

				Onosma zaferkayae Binzet, sp. nova(Figs. 1–5 and Table 1)

				Type: Turkey. Tunceli Province, between Pülümür and Erzin-can, 13 km from Pülümür, north of Hivar village, clearing of Quercus forest, 39°31´N, 39°53´E, 1800 m a.s.l., 11 June 2023 Binzet 202325 (holotype MERA; isotype ANK).

				Etymology: This species is named in honour of the Turkish botanist, Professor Zafer Kaya. The vernacular name is proposed as “Pülümür emceği”, according to the guide-lines of Menemen et al. (2016).

			

		

		
			
				Perennial, stems numerous, 25–45 cm long and to 4 mm diameter, erect, patent, setose and densely covered with short patent hairs. Basal leaves 35–40 × 5–15 mm, spathulate-obovate, apex acute to obtuse, margins flat, short-peti-olate, patent, patent to adpressed setose, setae arising from stellate (20–30 rays) ± hairy tuber-cles, and with sparse short hairs on both sur-faces. Cauline leaves 20–70 × 3–10 mm, lanceo-late-oblanceolate, apex acute to obtuse, margins flat, sessile, indumentum similar to basal leaves. Inflorescence of 1–3(5) terminal cymes. Bracts with wide base, to 23 mm, linear to linear-lanceolate, acute. Pedicels to 4 mm long. Calyx 7–8 mm in flower, extending to 12 mm in fruit, lobes acute, linear-lanceolate, densely setose and short-hairy, hairs patent near base, adpressed towards apex on upper surfaces; inner surface like outer one but indumentum less sparse with reticulate venation. Corolla golden yellow, 11–15 mm long, cylindrical to subcylindrical-campanulate, puberulent, lobes 5, ca. 2 mm long, 1–2 mm wide at base, triangular, acute, revolute, with basal nectary. Annulus glabrous. Anthers sagittate, included, linear, ca. 7 mm long, con-nate at base, bearing a bidentate apical sterile appendage 1–1.5 mm long, pollen grains heter-opolar, trisyncolporate, prolate, P/E (polar axis/equatorial axis) ratio 1.38, exine surface scabrate (sculpturing elements smaller than 1 μm), aver-age number of scabrae in 1 μm2 18–25, fila-ments ca. 5 mm, arising from corolla tube. Style ca. 3–4 mm protruding outside of corolla limb, stigma small, distinctly bilobed. Nutlets 3.5–4 × 2.5–3 mm, ovoid, slightly oblique, ventrally keeled, acute, shiny cream to pale brownish, sur-face reticulate, epidermal cells square, quadran-gular to polygonal, size variable, cell walls high, thick and indistinct. Flowering from May to July, fruiting from July to August. Pollen grain meas-urements of O. zaferkayae are given in Table 1.

				Distribution and habitat: Endemic to east-ern Anatolia, Turkey belonging to the Irano-Turanian floristic region. It is known only from the type locality. It grows along a roadside and in open areas in Quercus forest clearings at 1750–1800 m a.s.l.

				Conservation assessment: The area of occu-pancy (AOO) and extent of occurrence (EOO) calculated for the new species are 12 km2 and 
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				Fig. 1. Onosma zaferkayae at the type locality. — A: Habit. — B–D: Flowers. — E: Habitat.
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				Fig. 2. Micrographs of indumentum of Onosma zaferkayae (from the holotype). — A: Stem. — B: Upper leaf sur-face. — C: Lower leaf surface. — D: Calyx and corolla. — E: Inner surface of calyx. — F: Outer surface of calyx. — G: Corolla surface. Scale bars = 2 mm.

			

		

		
			
				5.8 km2, respectively. The estimated number of individuals is 100–200. The species is threat-ened by construction activities, livestock graz-ing, and possible fires. Based on the IUCN criteria (https://www.iucnredlist.org/resources/categories-and-criteria), the conservation status of O. zaferkayae is assessed to be Critically Endangered (CR), B1(i)B2ab(ii,iii).

				Setae in O. zaferkayae are on stellate-hairy tubercles so it belongs to Onosma sect. Asterotri-cha. The new species morphologically resembles O. thracica (known from Bulgaria and Turkey; https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:119848-1) and O. demirizii (known only from central Anatolia, Turkey; Tarimcilar et 

			

		

		
			
				al. 2015), but differs from them by several char-acters (Appendix 1).

			

		

		
			
				Table 1. Shape and dimensions of Onosma zaferkayae pollen grains (µm); values are means or means ± SD (n = 50).

				Polar axis (P )	15.30 ± 0.50

				Equarorial axis (E )	11.08 ± 0.48

				Shape and P/E	prolate, P/E = 1.38

				Pore length and width	03.23 ± 0.35, 3.86 ± 0.43

				Colpus length and width	11.78 ± 0.50, 3.15 ± 0.27

				Exine thickness	0.60

				Intine thickness	0.40

				Polar triangular edge length	5.52
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				Fig. 3. Holotype of Onos-ma zaferkayae.

			

		

		
			
				Specimens examined (all from Turkey): — Onosma thracica. İstanbul, Botanische Abteilung 1991-07864 (W); “Turkey-in Europe”, A. Baytop 19564; Kırklareli, A. Baytop 22503 (ISTE); Adana, R. Binzet 66 (MERA), Kayseri, R. Binzet 79 (MERA). — O. demirizii. Kayseri, G. Kaynak & Ö. Yılmaz (BULU 35011).
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				Fig. 5. Micrographs of O. zaferkayae nutlets (from the holotype).

			

		

		
			
				Fig. 4. SEM (A–D) and LM (E–G) images of pollen grains of Onosma zaferkayae (from the holotype). — A: Side view. — B: Distal pole. — C: Proximal pole. — D: Ornamentation. — E: Polar view. — F and G: Side view.
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				Appendix 1. Morphological comparison of Onosma zaferkayae, O. thracica (data from Riedl 1978) and O. demirizii (data from Tarimcilar et al. 2015).

					O. zaferkayae	O. thracica	O. demirizii

				Stem		

				 height (cm)	25–45	12–25	11–17

				 hairiness	whitish patent setose with	densely patent setose,	whitish patent setose with

					dense, short and	puberulent	stellate tubercles

					patent hairs

				Basal leaves

				 size (mm)	35–40 × 5–15	10–29 × (1)3–5	6–12 × 0.6–1.2

				 shape	spathulate-obovate	linear to linear-oblong	spathulate

				Cauline leaves

				 size (mm)	20–70 × 3–10	10–29 × (1)3–5	12–16 × 1–2

				 shape	lanceolate-oblanceolate	linear to linear oblong	linear to narrowly oblanceolate

				Bracts	to 23 mm, much longer than	shorter than calyx	6–9 ×1–2 mm, shorter than

					calyx	calyx

				Pedicel length (mm)	less than 4	0–2	1–1.5

				Calyx length (mm)	7–8 in flower, less than	6–8	7–9

					12 in fruit

				Corolla

				 length (mm)	11–15	11–19	12–14

				 colour	golden yellow	pale yellow	cream to pale yellow

				Nutlet size (mm)	3.5–4 × 2.5–3	ca. 2.5	unknown
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Onosma zaferkayae Binzet (Boraginaceae, Lithospermeae) is described and illustrated
as a new species from eastern Anatolia, Turkey. It morphologically resembles O.
thracica and O. demirizii, but has taller stems, larger basal and cauline leaves, longer
pedicels, larger bracts, shorter and golden yellow corollas, and larger nutlets. Based
on IUCN criteria, the conservation status of O. zaferkayae is assessed to be Critically

Onosma is the largest genus in the Boraginaceae,
with 237 currently accepted species (https://
powo.science.kew.org/results?f=accepted
names%2Cspecies_f&q=onosma), mainly found
in xeric habitats. The main centres of diversity are
the Irano-Turanian and Mediterranean regions,
especially Turkey and Iran (Meusel ef al. 1978,
Mehrabian et al. 2013, Cecchi ef al. 2016). It is
a taxonomically complex genus as the species
are highly variable (Kolar¢ik ef al. 2010), which
makes their identification difficult (Ball 1972,
Mehrabian ef al. 2014, Mehrabian 2015). Bois-
sier (1879: 179-180) divided Onosma into three
main groups: Haplotricha (species with glabrous
setose tubercles), Asterotricha (stellate setose
tubercles) and Heterofricha (irregularly hairy
setose tubercles). Riedl (1978) divided Onosma
into three main groups: Protonosma, Podonosma
and Onosma. The section Onosma was further
subdivided into two subsections: Haplotricha and
Asterotricha. However, the groups based on mor-
phological characters are probably not monophyl-
etic (Nasrollahi ef al. 2019).

In the latest plant checklist of Turkey, 96
Onosma species (including one hybrid) were rec-
ognised (Binzet 2012). Subsequently, 11 addi-
tional Onosma species were described from
Turkey (Koyuncu ef al. 2013, Tarimcilar ef al.
2015, Binzet 2016a, 2016b, Cecchi ef al. 2016,
Binzet & Eren 2018, Sezer 2021, Firat & Binzet
2021, 2024, Aytag et al. 2023, Binzet et al. 2024).
With the species described herein, the number of
Onosma species known from Turkey rises to 108,
of which 63 are endemic to the country. The end-
emism rate is thus approximately 59%. In Iran,
there are 72 species, 34 of them endemic (Ghah-
reman & Attar 1996, Attar & Hamzeh’ee 2007,
Attar & Jouharchi 2007, Naqinezhad & Attar
2016, Dehshiri 2018, Mchrabian & Mozaffarian
2018, Attar et al. 2020, Attar & Maroofi 2021,
Mehrabian ef al. 2022, Advay et al. 2022, 2023).

During the field studies on the Anatolian diag-
onal in the eastern region of Anatolia, in 2023
we gathered material of an unknown Onosma
species in a Quercus forest clearing and a road-
side between Piiliimiir and Erzincan, north of
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