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Abstract: Fritillaria avzemiae Sonay, Balos, M. Keskin & Tekşen, sp. nov. (Liliaceae) is described as a new 

species from Elazığ and Diyarbakır Province, eastern Turkey. Fritillaria avzemiae is close to F. pinardii, and 

F. avromanica. But differs from them by several morphological characters, such as stem, leaves, perigone, 

outer and inner tepal, style and ovary. Diagnostic characteristics, a description, images, and a conservation 

assessment are provided. 
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1. Introduction 

The genus Fritillaria Linnaeus (1753: 303), which is the second largest genus in the Liliaceae family 

with approximately 170 species of geophytic perennials occurring in most temperate regions of the Northern 

Hemisphere, from North America, through Europe, the Mediterranean region, Central Asia, China and Japan 

(Day et al., 2014; Kamari et al., 2017; Rix, 2019; Balos et al., 2024; Tel, 2024; WCSP, 2025). 

Türkiye is a country where Fritillaria has the highest number of species and endemic species in the 

world (Tekşen, 2022). Three regions with significant diversity stand out in the distribution of the genus: 

California (21 species, 1 variety), China (24 species, 2 varieties), and SW Asia–E Mediterranean, mainly 

Türkiye (55 species/31 endemic), Greece (26 species, 5 subspecies), and Iran (26 species) 

(Losina-Losinskaya, 1968; Kamari, 1991; Xinqi and Mordak, 2000; Hill, 2014; Advay et al., 2015; 

Sharifi-Tehrani and Advay, 2015; Samaropoulou et al., 2016; 2020; 2022; Peruzzi, 2016; Kamari et al., 2017; 

Kiani et al., 2017; Tekşen, 2018; Yıldırım and Tekşen, 2021; Advay et al., 2022; 2024; Eker and Tekşen, 2023; 

Advay and Tekşen, 2023; Sonay et al., 2023; Eker and Balos, 2023; Tekşen et al., 2024; Advay 2024; Advay 

and Rix, 2024; Balos et al., 2024; Tekşen et al., 2024; and Tel, 2024) 

There are a number of phylogenetic studies of Fritillaria (Rønsted et al., 2005; Çelebi et al., 2008; 

Türktaş et al., 2012; Karakaş et al., 2013, Hao et al., 2013; Khourang et al., 2014; Sharifi-Tehrani and Advay, 
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2015). However, the phylogenetic relationships in the subgenera of Fritillaria are not completely resolved. (Fay and Chase, 2000; Kiani et al., 

2017). Some studies on nectar morphology (Khaniki and Persson, 1997; Roguz et al., 2018), pollen (Özler and Pehlivan, 2007; Tekşen et al., 

2010; Hosseini, 2018), leaf surface (Wang et al., 2009), fruit and seed micromorphology (Khaniki, 2003; Samaropoulou et al., 2019a), karyology 

(Kamari, 1984; 1991; Zaharof, 1989; Khaniki, 2002a; 2002b; 2002c; 2005; Peruzzi et al., 2009; Jafari et al., 2014; Samaropoulou et al., 2016; 

2019a; Ahmadi-Roshan et al., 2016), and anatomy (Namazi et al., 2017) help species distinction (Yıldırım and Tekşen, 2021; Tekşen 2022). 

The most significant taxonomic studies on Fritillaria species in Türkiye were provided by Rix (1984) and Tekşen (2012; 2018). The high 

species and endemic species richness of Fritillaria shows that Türkiye is the main diversity center of this genus (Rix, 2001; Day, et al., 2014; 

Kiani et al., 2017).  

The proposed new species was collected by the first author during a botanical trip to the Hazar Mountains of Sivrice district of Elazığ in 

May 2023 and April 2025. It was collected by the third author from Çüngüş district of Diyarbakır province. As a result of the examination of the 

collected samples, it was concluded that the species was a new one not identified in the literature and was written by the authors. Together with 

these species, the number of Fritillaria species growing in Türkiye has increased to 56, 32 of which are endemic.  

 

2. Materials and Methods 

About 20 specimens were collected from Sivrice/Elazığ and Çüngüş/Diyarbakır province in this article and stored in the HARRAN and 

HUEH herbarium. The collected specimens were glued two per cardboard and given HARRAN and HUEH herbarium number. In addition, a 

large number of specimens were examined live in the field.  

All relevant national floras, revisions and studies of the genus Fritillaria were checked (Boissier, 1882; Post and Dinsmore, 1933; 

Losina-Losinskaja, 1968; Rix, 1974; 1975; 1977; 1980; 1984; 2001; Wendelbo, 1985; Rechinger, 1990; Xinqi and Mordak, 2000; Tekşen and 

Aytaç, 2011; Tekşen, 2018; Samaropoulou et al., 2016; 2019a; 2019b; 2022; Yıldırımlı et al., 2019; Yıldırım and Tekşen, 2021; Advay et al., 

2015; 2022; 2024; Advay and Tekşen, 2023; Eker and Tekşen, 2023; Sonay et al., 2023, Tekşen, 2023; Eker and Balos, 2023, Advay, 2024, 

Advay and Rix, 2024; Advay et al., 2022; 2024; Balos et al., 2024; Tekşen et al., 2024; Duman and Tekşen, 2024; Tel, 2024). 

The habitat and general view of F. avzemiae are shown in Figure 1. Qualitative and quantitative morphological characters used for 

identification in offered new Fritillaria species were analyzed with a stereo-binocular microscope on fresh material (Fig. 2). Obtained findings 

were compared with related species in Table 1. Distribution map of compared taxa is provided in Figure 3. The names of the species were 

checked from using the IPNI database (IPNI, 2025). Threat category assessment of the new species was made according to IUCN criteria 

(IUCN 2024). Collected specimens are housed at HARRAN (Harran University Faculty of Arts and Sciences Herbarium) and HUEH (Harran 

University Faculty of Pharmacy Herbarium) (herbarium acronym according to Index Herbariorum, https://sweetgum.nybg.org/science/ih/) 

herbariums. The identification key in ‘Flora of Turkey and the East Aegean Islands’ (Rix 1984), and ‘Illustrated Flora of Turkey’ (Tekşen, 2018) 

were used for the identification of the collected samples. Morphological data of all related species were derived from (Tekşen and Aytaç, 2011; 

Tekşen 2018).  

 

3. Results and discussion 

Fritillaria avzemiae Sonay, Balos, M. Keskin &Tekşen, sp. nov. (Fig. 1–3, Table 1). 

Type:— TÜRKİYE. Elazığ, Sivrice district, stony and rocky areas near the hill, near Başkaynak village, 1570–1600 m, 06.04.2025, M. 

Balos 5626 and V. Sonay (Holotype HAUH!, isotype HARRAN!, HAUH!); ibid, 9.05.2023, M. Balos 5643 (Paratype HAUH!); Diyarbakır, Çüngüş 

district, Mt Bosman, stony and rocky areas near the hill, near Koçören village, 2200 m, 6.05.2024, M. Balos 5604 and M. Yalçın (Paratype 

HAUH!). 

Diagnose: —Related to F. avromanica by 3.5–7 cm long × 0.6–2 cm wide broadly ovate, eliptic ovate, acute or acuminate lowest leaves 

(not 3.4 –11 cm long × 2–4.5 cm wide, suboposite or alternate, ovate, obovate or lanceolate, acute); oblong, lanceolate, caudate median leaves 

(not lanceolate, linear-lanceolate, acuminate); lanceolate to linear–lanceolate bract (not linear); waxy, purplish–brown, with a middle yellowish–
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green stripe extending towards the tips, yellow at the apical (inner tepal) perigone (not purple with green or yellow stripes inside and outside 

perigon); 

14–24 mm long inner and outer tepal (not 17.9–20 mm longinner tepal, 13.6–28.2 mm long outer tepall; 1.5–3.5 mm long x 0.5–1.5 mm wide, 

oblong or linear-lanceolate, yellowish green nectary (not 3–3.8 mm long × 1.5 mm wide, linear, linear-lanceolate, green); 5–12 mm long, 

greenish-yellow filamet (not 5.2–7 mm long, yellow); slightly tripartite stigma (not clavate). 

Description: —Perennial, bulbous plant. Bulb 10×15 mm long × 12×18 mm wide, globose or ovoid, bulblets 1–3 (–4), 3–8 mm globose 

or ovoid, tunica thin brownish. Stem 5–17 cm long, erect to semi-erect, smooth. Leaves 4–5(–6) including bracteal leaves, sessile, undulate, 

waxy, glaucous, subopposite; lower leaves 3.5–7 cm long × 0.6–2 cm wide, broadly ovate, eliptic ovate, acute or acuminate; median leaves 

3.0–6.5 × 0.4–1.0 cm oblong, lanceolate, caudate, the uppermost leaves 1–2 (–3), 1.8–4.5 cm long × 0.3–1.0 cm wide, lanceolate linear–

lanceolate, acuminate. Flowers 1–2 (–4). Perigon narrowly campanulate, narrow mouthed, waxy, purplish–brown, with a middle yellowish–

green stripe extending towards the tips, yellow at the apical (inner tepal), not tessellated; outer tepals 14–24 mm long × 4.5–6.5 mm wide; 

lanceolate to linearlanceolate, obtuse; inner tepals 14–24 mm long × 5–7 mm wide, linear to linearlanceolate, obtuse, tip yellow, 

greenish-yellow; nectaries 1.5–3.5 mm long × 0.5–1.5 wide mm, yellowish green, ovate to linear, placed at tepal base. Filaments 5–12 mm; 

greenish–yellow thin, enlarged to base, papillose; anthers 5–8 mm long, oblong, yellow; style 5.0–9.0 mm long × 2 –3 mm wide, very short 

3-lobed, maximum 0.5 mm, densely papillose. Ovary 4.5–11.0 mm long × 1.5–2.5 mm wide, pale green; stigma flat. Capsule 37–43 mm long × 

10–12 mm wide, obovoid–oblong, cuneate; seeds 3.5–4.5 mm long x 2.5–3.5 mm wide (semi-mature), flat, obovoid, triangulated (Table 1). 

Etymology:— The species name was given in honor of the first author's daughter, Avzem Sonay, who was born in the same year that 

the photographs of the species were taken. 

Vernacular name:—A local name for the proposed species could not be identified. For this reason, the name “Sarıkız lalesi” is assigned 

as a new Turkish scientific name according to the current guidelines (Menemen et al., 2016). 

Distribution and habitat:—Fritillaria avzemiae is a endemic species restricted to Sivrice in Elazığ and Çüngüş in Diyarbakır province, 

eastern Anatolia. It is an element of Irano–Turanian phytogeographical region (Davis 1971). It grows stony and rocky areas near the hill, 

northern slopes 1570-2200 m a.s.l. (Fig. 1). Species growing nearby are Allium pseudoampeloprasum L., Astragalus gummifer Labill., Lamium 

amplexicaule L., Tulipa armena Boiss., Corydalis oppositifolia DC., Acantholimon acerosum (Willd.) Boiss., Euphorbia denticulata Lam., 

Ranunculus kotschyi Boiss., Scilla armena Grossh., Umbilicus luteus (Huds.) Webb & Berthel. and kindly Poaceae herbs. 

Phenology:—The first sighting of F. avzemiae was in April. After a very short flowering period, it enters the fruiting period in May and 

June. 

Conservation status:— Less than 200 mature individuals were observed at the type locality of F. avzemiae, which covers (area of 

occupancy-AOO) an area of less than 2000 km2 (criteria B2). There is a serious grazing effect on the population, which may lead to a reduction 

in the number of individuals in the near future. Therefore, due to its restricted population, a single locality, and estimated decrease in the area of 

occupancy, habitat quality and number of mature individuals, the species may be classified as "Vulnerable" (VU) (criteria B2ab [i, ii, v]) (IUCN 

2024). 

Taxonomic Relationships:— Fritillaria avzemiae is close to F. pinardii Boiss. (1846:106), and F. avromanica Advay & Teksen 

(2015:527). All these species belong to subgen. Fritillaria, but differs from them by several morphological characters, such as stem, leaves, 

perigone, outer and inner tepal, style and ovary (see Figs. 1–3 and Table 1). 
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Figure 1. Fritillaria avzemiae sp. nov. (A) Habitat at Çüngüş-Mt. Bosman; (B) Habitat at Sivrice-Mt. Hazar; (C-H) Habits; (I-J) Early period fruit 
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Figure 2. Fritillaria avzemiae sp. nov. (A-B) Collected specimen in the herbaria; (C) Bulb; (D-G) Flower; (H) Outer tepal; (I) Inner tepal; (J) 

Interior of inner-outher-inner tepal; (K-L) Pistil and stamens; (M) Style; (N-O) Capsule; (P-Q) Seed. 
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Table 1. Distinguishing characters among Fritillaria avzemiae, F. avromanica and F. pinardii and (Tekşen and Aytaç, 2011, 

Tekşen, 2018). 

 

 F. avzemiae  F. avromanica F. pinardii 

Bulb (long mm x wide mm) 10–15 × 12–18 mm, globose or ovoid 10.6 – 37.3 × 10.7 – 35 mm, globular 5–12 × 7–20 mm, globular to ovoid 

Bulblet 1–3 (–4) 1–3  1 to many 

Stem 5–17 cm long, smooth 7.4–20 cm, smooth 4–20 cm, papillose to smooth at base 

Leaves Number 4–5 (–6) 3–6 (–9) 3–8 (–13) 

Lowest leaves 3.5–7 cm long × 0.6–2 cm wide 3.4 –11 cm long × 2–4.5 cm wide 2.2–9.7 cm long × 0.4–2.4 cm wide 

Type broadly ovate, eliptic ovate, acute or 

acuminate 

suboposite or alternate, ovate, obovate 

or lanceolate, acute 

narrowly lanceolate or ovoid 

Median leaves 3–6.5 cm long × 0.4–1 cm wide 1.8–3.7 cm long × 0.2–0.7 cm wide 1.4–6.5 cm long × 0.15–0.9 cm wide 

Type oblong, lanceolate, caudate lanceolate, linear-lanceolate, acuminate linear to narrowly lanceolate 

Bract Number 1–2 (-3) 2 –3 (–6) 1 

Uppermost leaves 1.8–4.5 cm long × 0.3–1.0 cm wide,  1.5–3.9 × 0.1–0.5 cm 1.1–6 × 0.1–0.4 cm 

Type lanceolate to linear–lanceolate linear linear 

Flowers Number 1–2 (–4) 1–3 1-2 (-4) 

Color 

 

waxy, purplish–brown, with a middle 

yellowish–green stripe extending towards the 

tips, yellow at the apical (inner tepal) 

purple with green or yellow stripes 

inside and outside  

waxy, purple outside, yellow tips, 

yellowish-orange or greenish-yellow or 

greenish inside, rarely yellow inside and 

outside 

Inner tepal 14–24 mm long × 5–7 mm wide, linear to 

linear lanceolate, obtuse 

17.9–20 mm long × 4.5–6.5 mm wide, 

oblanceolate, obtuse, ciliate tufted at 

apex 

9–26 mm long × 3–8 mm wide, narrowly 

oblanceolate to obovoid, obtuse 

Outer tepal 14–24 mm long × 4.5–6.5 mm wide, 

lanceolate to linearlanceolate, obtuse 

13.6–28.2 mm long × 3.3–6.8 mm wide, 

lanceolate, acute, ciliate-tufted at apex 

9–26 mm long × 3–8.5 mm wide, lanceolate 

to ovoid-lanceolate, acute to obtuse 

Nectary 1.5–3.5 mm long x 0.5–1.5 mm wide, oblong 

or linear-lanceolate, yellowish green, placed 

at tepal base 

3–3.8 mm long × 1.5 mm wide, linear, 

linear-lanceolate, green, placed 1 mm 

above tepal base 

1.5–6 × 0.5–1.5 mm, linear to lanceolate, 

green, 0.5–1 mm above the tepal base 

Flament 5–12 mm long, greenish-yellow 5.2–7 mm long, yellow 6–11 mm, yellow  

Anthers 5–8 mm long; oblong, yellow 5.2–8.4 mm long, oblong, apiculate, 

yellow during early anthesis but then 

blackish, basifixed 

2–7 mm long, rectangular, with a pointed tip, 

yellow 

Style  5–9 mm long x 2–3 mm wide, very short 

3-lobed, maximum 0.5 mm, densely 

papillose 

5. 7–9 mm wide, 3–lobed, lobes 1 mm, 

papillose 

6.5–10 mm, lobed or not, papillose 

Stigma flat clavate flat 

Capsule 37–43 mm long × 10–12 mm wide, 

obovoid-wide club, cuneate 

25–47 × 15–21 mm, cylindrical, truncate 

at apex, cuneate at base, not winged  

11–32 × 10–15 mm, obovoid to oblong 

Seed 3.5–4.5 mm long x 2.5–3.5 mm wide, flat, 

obovoid, triangulated. 

6.4–9.0 × 5.4–8.7 mm, flat, obovate; 

testa brown, reticulate-faveolate 

3–7 × 2.5–5 mm, obovoid to obovoid-rounded 
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Figure 3. (A-C) Habit of F. avzemiae; (D-E) Habit of F . pinardii. (F) Habit of F . avromanica (Photos by E. Eker, D-E; M. Advay, F). 
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