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				Biarum alka-galalicum Balos, C. Çeçen, Galalaey & Shaban (Araceae) is described as a new species from the Barzan region in Erbil, northern Iraq. It resembles B. carduchorum, but is smaller, with fibrillary cataphylls, fewer leaves, a smaller and narrower spathe limb, a thicker, long-stalked spadix appendix that is shorter than the spathe and rounded at the apex, and a warty ovary. Based on IUCN categories and criteria and imminent threats to B. alka-galalicum, its conservation status is assessed as Critically Endangered (CR).

			

		

		
			
				The genus Biarum (Araceae) comprises 22 spe-cies (28 taxa) worldwide (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:331148-2, Çeçen et al. 2022). It has a wide distribution in countries around the Mediterranean, particularly in semi-arid or seasonally dry areas. The centre of endemism of Biarum, with an endemism rate of 75%, is considered to be in the Middle East (Boyce 2006, 2008); the highest number of spe-cies (12) occurs in Turkey (Çeçen et al. 2025).

				Although many species of Biarum bloom in autumn, B. auraniticum and B. rifatii bloom in summer, and B. ditschianum, B. fraasianum, B. rhopalospadix, B. straussii and B. syriacum in spring (Boyce 2006, 2008). Biarum tenuifolium, a complex species with six subspecies widely distributed in the Mediterranean basin, usually blooms in late summer or early autumn. How-

			

		

		
			
				ever, there are rare populations that bloom in spring. Most Biarum species spend the hot and dry periods of summer dormant as underground tubers (Mayo 1980, Mathew 1987, Boyce 2008).

				Riedl (1985) recognised four widespread species of Biarum in Iraq: B. carduchorum, B. syriacum, B. bovei, and B. straussii. During our floristic trips in northern Iraq in October 2022, we encountered a peculiar Biarum species which, after detailed examination, proved to be undescribed, and is the fifth species known from Iraq.

				We compared the plants with B. carducho-rum, because that species is morphologically most similar to the new one. For species iden-tification, we consulted Boyce (2006, 2008), Akan and Balos (2008), Yıldırım et al. (2016), Yıldırım and Altıoğlu (2016), Yıldırım (2018), 
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				Çeçen et al. (2019, 2022), Balos et al. (2021), Mill (1984), Alpınar (2000), Mouterde (1966), Koach and Feinbrun-Dothan (1986), Galán and Castroviejo (2007), Athanasiou and Yannitsaros (1995), Riedl (1963, 1985), Del Caldo (1971), Boulos (2005), El Gadi (1977), and Dobignard and Chatelain (2010). We deposited herbarium vouchers of the new species in the herbaria HARRAN (Harran University) and ARB (Sala-haddin University). We examined the compre-hensive morphologies of the new species and the similar taxa using a binocular stereo microscope. Scanning electron microscope (SEM) images 

			

		

		
			
				were obtained with a Zeiss EVO 50 SEM at an accelerating voltage of 10 kV. Before observa-tion, three seeds were mounted onto aluminium stubs with double adhesive carbon tape and coated with gold to a thickness of 5 nm.

				Biarum alka-galalicum Balos, C. Çeçen, Galalaey & Shaban, sp. nova (Figs. 1–4, Table 1)

				Type: Iraq. Erbil Province, Alka village, Barzan region, open stony fields, field margins, long-fallow fields, 

			

		

		
			
				Fig. 1. Biarum alka-galalicum. — A: Habitat. — B–G: Different expressions of flowering plants in the natural habitat (all photographed in Alka village, Erbil, northern Iraq; A and B on 29 October 2022; C and D on 16 October 2024; E–G on 21 October 2022).
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				36°50´21.8394´´N, 44°6´17.2794´´E, 540 m a.s.l., 29 Octo-ber 2022, M. Balos 5420, Galalaey & Shaban (holotype HARRAN; isotypes HARRAN, ARB). — Paratypes: Same locality, 13 April 2024, A. Galalaey 873 (ARB).

				Etymology. The species epithet is derived from the names of Alka and Galala villages in the Barzan region, Erbil Province, northern Iraq, where the species was discovered.

				Tuberous perennial plants. Tuber dorsoven-trally compressed-discoid to ± globose, appar-ently without offsets, 3.5–8.5 cm in diam., 3.2–5 cm long, medium brown. Leaves 4–8, hysteranthous, long-petiolate, 3–12 × 1–2.5 cm; cataphylls 3–6, lanceolate-elliptic, inner ones sub-fleshy, later papery and pale whitish green, pale straw-yellow when dry; outer cataphylls fibrous, brown, when dry slightly darker; petiole slender, 18–22 cm long, medium green; lamina elliptic to spathulate-elliptic, 14–18 × 4–5 cm, 

			

		

		
			
				apex obtuse to acute, base decurrent, 5–8 pri-mary lateral veins per side; margins slightly undulate, medium green. Inflorescence appear-ing in mid-autumn, slightly bad-smelling; peduncle (scape) 10–18 × 0.5–1.5 cm, whitish, clothed with several fibrous, brown, papery outer cataphylls and papery, pale straw-yellow inner cataphylls. Spathe (9.5)10–13.5(18) cm long; spathe limb narrowly lanceolate to lanceolate-elliptic 6.5–10.5 × 2–4 cm, margins undulate especially near tube; apex acute to attenuate; outer surface with evenly spaced parallel veins, pale green to whitish yellow, heavily spotted with dark purple; inner surface deep brown-ish purple, with minor white spots, sometimes fading to greenish-yellow apically; spathe tube narrowly cylindric, 3.5–5.5 × ca. 1 cm, spathe tube enclosing base of spadix only, margins 

			

		

		
			
				Fig. 2. Biarum alka-gala-licum. — A–D: Poste-rior and anterior views of spathe and spadix in natural habitat (all photo-graphed in Alka village, Erbil, northern Iraq; A and B on 29 October 2022; C and D on 21 October 2022).
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				connate for ca. 3/4 of their length; exterior dirty white, interior white, stained purple especially basally and towards opening. Spadix 6–12.5 cm long, usually equal to spathe, occasionally shorter or slightly longer; spadix appendix stalked, thick-cylindrical, cylindrical-fusiform, apex rounded, 4.5–14 cm × 5–8 mm, similarly coloured deep brownish purple, rarely brownish-yellow. Staminate flowers 10–15 × 4–5 mm, in a zone above pistillate flowers; anthers yellow, loose. Interstice 16–23 × 2.5–4 mm, upper part off-white, lower part light purple. Staminodes covering 1/2–3/4 of interstice, sparse, usually directed upwards, rarely downwards, thin, lower ones oblong, 3–7 mm, white with lower half purple; a few short 0.5–2 mm white staminodes 

			

		

		
			
				in upper parts of interstice. Pistillate flowers 5.5–7 × 3–7 mm, oblong, in a hemispherical cluster; ovaries oblong, 0.8–1.3 × 0.7–1 mm, cream below, purple above, warty; style ca. 0.4–0.8 mm long, purple, warty, stigma capi-tate, 0.3–0.5 mm in diam., cream. Infructescence ovoid to globose, 2.5–3 cm wide, 2.5–2.8 cm long when semi-mature, with ca. 20–30 berries; berries 1.1–1.5 × 0.7–1.1 cm, purple, spotted off-white; seeds ovoid, 4 × 3.5–4 mm, brown. Flowering in October and November, fruiting and in leaf from March to late April.

				Distribution and habitat. Biarum alka-gala-licum is a local endemic, restricted to the Alka district of Erbil Province, northern Iraq, in the Irano-Turanian phytogeographical region. Usu-
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				Fig. 3. Biarum alka-galalicum. — A–D: Habit with leaves and fruits in natural habitat in spring (all photographed in Alka village, Erbil, northern Iraq on 13 April 2024).
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				ally this species grows at 500–600 m a.s.l. in open stony fields, field margins and fallow fields. We found around 100 mature individuals grow-ing in a single locality in stony steppe (Fig. 1). Associated species include Crocus damascenus, 

			

		

		
			
				Onopordum carduchorum, Picnomon acarna, Amaranthus viridis, Eryngium campestre and Gundelia tournefortii.

				Conservation status. Fewer than 100 mature individuals were observed at the type locality 
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				Fig. 4. Biarum alka-galalicum. — A: Holotype. — B: Whole plant. — C–D: Flower zones of spadix. — E: Pistil-late flowers and staminodes. — F: Staminate flowers. — G and H: Pistillate flowers. — I: Plant with leaves and infructescence. — J: Infructescence. — K: Berries (H from isotype M. Balos 5420; I–K from paratype A. Galalaey 873).
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				of B. alka-galalicum, in an area of less than 10 km2 (area of occupancy, AOO; criterion B2). The plants are directly threatened by land clearing as 

			

		

		
			
				well as road and house construction. Therefore, based on IUCN categories and criteria (https://www.iucnredlist.org/resources/categories-and-

			

		

		
			
				Table 1. Morphological differences between Biarum alka-galalicum and B. carduchorum (all data from our work; for B. carduchorum, see Additional specimens examined).

					B. alka-galalicum	B. carduchorum

				Tuber	dorsoventrally compressed–discoid to	dorsoventrally compressed–discoid, with

					± globose, apparently without offsets	sparse offset

				Tuber size (cm)	3.2–5 × 3.5–8.5 1.5–3 × 2–5

				Cataphylls 3–6	3–10

				 size (cm)	3–12 × 1–2.5	6–14 × 1–2

				 shape	lanceolate-elliptic	long-petiolate

				 inner cataphylls	sub-fleshy, later papery and pale whitish	sub-fleshy, later papery and pale whitish

					green, pale straw-yellow on drying	green, pale straw-yellow when dry

				 outer cataphylls	fibrous, brown, slightly darker when dry	similar to inner cataphylls

				Petiole length (cm)	18–22	7–25

				Leaves 4–8; 14–18 × 4–5 cm, 5–8 primary lateral	5–13; 8–17 × 2.5–4 cm, 5–7 primary lateral

					veins per side, margins slightly undulate,	veins per side, margins smooth, dull medium

					medium green	green

				Peduncle size (cm)	10–18 × 0.5–1.5 2–8 × 0.2–0.4

				Spathe

				 length (cm)	(9.5)10–13.5(18)	12.5–18(30)

				 shape	narrowly lanceolate to lanceolate-elliptic	oblong–lanceolate

				 limb	6.5–10.5 cm long, 2–4 cm wide	8–15(25) cm long, 2–3(4.5) cm wide

				 outer surface	pale green to whitish yellow with evenly	pale green to whitish yellow, lacking parallel

					spaced parallel veins, heavily spotted with	veins, usually ± spotted with dull purple

					dark purple

				 inner surface	deep brownish purple, with minor white	deep brown purple, becoming paler and

					spots, sometimes fading to greenish	eventually green distally, no colour change

					yellow apically	apically

				Spadix length (cm)	6–12.5	12.5–16.5

				Spadix appendix	4.5–14 cm long, stalked, thick-cylindrical,	9–16 cm long, sessile, slender, cylindric,

					cylindrical-fusiform, apex rounded, deep	apex acute, deep purple

					purple or brownish, rarely brownish yellow

				Staminate flowers

				 size (mm)	10–15 × 4–5	12–23 × 3–6

				 anthers	yellow	cream ± stained deep purple

				 interstice	16–23 × 2.5–4 mm, upper part off-white,	25–35 × 2–3 mm, deep purple, occasionally

					lower part light purple	somewhat paler than appendix

				 staminodes	sparse on 1/2–3/4 of the interstice, usually	densely arranged at base of interstice,

					directed upwards, rarely downwards	immediately above pistillate flowers, usually

					extending 1/2 of interstice; directed upwards

				Pistillate flowers

				 size (mm)	5.5–7 × 3–7	4–7 × 3–5

				 ovaries	oblong, 0.8–1.3 × 0.7–1 mm, warty	squatly bottle-shaped, 1.5–2 × 0.5–0.75 mm,

					smooth

				 style	0.4–0.8 mm long, warty	0.25–0.33 mm long, smooth

				 stigma	capitate, 0.3–0.5 mm in diam.	subcapitate, 0.25 mm in diam.

				Infructescence	with 20–30 berries	with 15–50 berries

				Seed size (mm)	4 × 3.5–4	6 × 4.5–5

				Pollen (μm)

				 grain size	28.71 ± 1.81 26.34 ± 1.98 

				 spine length	1.89 ± 0.56	2.29 ± 0.32

				 spines’ base width	1.73 ± 0.61	0.81 ± 0.13
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				criteria) and the guidelines for their use (https://www.iucnredlist.org/resources/redlistguide-lines), we assess the species as Critically Endan-gered (CR; criterion B2ab[i,ii,v]).

				There are differences in the flowering peri-ods of the Biarum species. Some species, such as Biarum alka-galalicum, B. carduchorum, B. aleppicum, B. eximium, Biarum × cinarense, and B. angustatum bloom in September–October. Their leaves develop in spring. Many others bloom in November–December, with the leaves developing at the same time, such as B. bovei, B. pyrami, B. crispulum, B. marmarisense, B. davisii, B. mendax, B. dispar and B. olivieri. Some species, such as B. auraniticum and B. rifatii, have leaves in spring and flowers and fruits in summer. Biarum ditschianum, B. fraasianum, B. rhopalospadix, B. straussii, and B. syriacum are spring bloomers. In B. straussii and B. syriacum the leaf rosette is still alive at the time of blooming. Biarum tenuifolium, a 

			

		

		
			
				complex species with six subspecies, particularly widespread in the Mediterranean basin, usually flowers in late summer or early autumn, but rarely in spring (Boyce 2008, Yıldırım 2018, Çeçen et al. 2022).

				Biarum aleppicum, B. carduchorum (Fig. 5) and B. angustatum form a closely related group (Boyce 2008). The hybrid B. × cinarense and B. alka-galalicum are also included in this group. Common features of these species include flower-ing in early autumn, a narrow spathe tube, a broad lanceolate spathe limb and densely arranged pistillodes, which suggests that they diverged recently from a common ancestor (Boyce 2008). Biarum alka-galalicum is easily distinguished from the other species by having a smaller spathe, a thin-stalked spadix, a broadly rounded tip of the appendix, and warty ovaries (Table 1).

				Pollen surface ornamentation is an important micromorphological character for distinguish-ing and grouping Biarum taxa. According to 

			

		

		
			
				Fig. 5. Comparison of Biarum carduchorum (A–C; M. Balos 4898) and B. alka-galalicum (D–F; M. Balos 5420). —A and D: General view. — B and E: Staminodes and pistil-late flowers. —C and F: Pistillate flowers.
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				Çeçen (2022), Biarum pollen grains are monad, prolate-spheroidal, and their ornamentation is echinate, verrucate, striate-scabrate or striate. The pollen grains of B. aleppicum, B. carducho-rum, B. × cinarense, B. bovei, B. marmarisense and B. tenuifolium subsp. zelebori are echinate (spinose); those of B. eximium, B. crispulum, B. pyrami, B. rifatii are verrucate or striate-

			

		

		
			
				scabrate; and those of B. ditschianum and B. syriacum are striate. In B. alka-galalicum, the pollen grains are of medium size, monad, pro-late-spheroidal, and the surface ornamentation is inaperturate and echinate (Fig. 6, Table 1).

				Additional specimens examined (all from Turkey). — Biarum carduchorum. Diyarbakır Province, C. Çeçen 1125 
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				Fig. 6. Pollen grains. — A1–A3: Biarum alka-galalicum (M. Balos 5420). — B1–B3: Biarum carduchorum (M. Balos 4898).
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				& M. Balos (HARRAN); Mardin Province, Balos 4898 (HARRAN), M. Balos 4899 & C. Çeçen (HARRAN), M. Balos 5057 (HARRAN).
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Biarum alka-galalicum Balos, C. Cegen, Galalacy & Shaban (Araceae) is described as a
new species from the Barzan region in Erbil, northern Iraq. It resembles B. carduchorum,
but is smaller, with fibrillary cataphylls, fewer leaves, a smaller and narrower spathe limb,
a thicker, long-stalked spadix appendix that is shorter than the spathe and rounded at the
apex, and a warty ovary. Based on IUCN categories and criteria and imminent threats to

B. alka-galalicum, its conservation status is assessed as Critically Endangered (CR).

The genus Biarum (Araceae) comprises 22 spe-
cies (28 taxa) worldwide (https://powo.science.
kew.org/taxon/urn:lsid:ipni.org:names:331148-2,
Cecen et al. 2022). It has a wide distribution in
countries around the Mediterranean, particularly
in semi-arid or seasonally dry areas. The centre
of endemism of Biarum, with an endemism rate
of 75%, is considered to be in the Middle East
(Boyce 2006, 2008); the highest number of spe-
cies (12) occurs in Turkey (Cegen et al. 2025).
Although many species of Biarum bloom in
autumn, B. auraniticum and B. rifatii bloom in
summer, and B. ditschianum, B. fraasianum, B.
rhopalospadix, B. straussii and B. syriacum in
spring (Boyce 2006, 2008). Biarum tenuifolium,
a complex species with six subspecies widely
distributed in the Mediterranean basin, usually
blooms in late summer or early autumn. How-

ever, there are rare populations that bloom in
spring. Most Biarum species spend the hot and
dry periods of summer dormant as underground
tubers (Mayo 1980, Mathew 1987, Boyce 2008).

Riedl (1985) recognised four widespread
species of Biarum in Iraq: B. carduchorum, B.
syriacum, B. bovei, and B. straussii. During
our floristic trips in northern Iraq in October
2022, we encountered a peculiar Biarum species
which, after detailed examination, proved to be
undescribed, and is the fifth species known from
Iraq.

We compared the plants with B. carducho-
rum, because that species is morphologically
most similar to the new one. For species iden-
tification, we consulted Boyce (2006, 2008),
Akan and Balos (2008), Yildirim ef al. (2016),
Yildinm and Altioghu (2016), Yildirim (2018),





