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Abstract

Xiphion heracleanum was recently described from the Tingitane Peninsula (northern Morocco), on the basis of
herbarium material collected mostly in the 19™ century. After field work in the Rif area, a new population with three
independent subpopulations of X. heracleanum has been discovered in Djebel Bouhachem, over 60 km southeast from
Tangiers, the type locality. About 100 reproductive individuals are growing there, on schistose soils in rocky places. New
data on morphology, ecology, and distribution of this taxon are reported on the basis of re-evaluation of characters from
both living specimens and herbarium material, and morphological affinities and differences with close relatives in the
genus are discussed. In particular, relationships with the North African endemic X. junceum are newly revised, a
morphologically very close plant which is lectotypified here and as which it has repeatedly been misidentified.
Furthermore, inclusion of this species in the list of rare plants of Morocco is proposed as RR, and a key for identification
of the known species of Xiphion is presented.

Key words: Biogeography, ecology, Iridaceae, /Iris, lectotypification, Morocco, morphology, pollination, Rif mountains,
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Introduction

Xiphion heracleanum Martinez-Rodriguez & Crespo (2013: 90) is endemic to the Riphaean area, in northern
Morocco. This outstanding taxon was recently described (on-line early-view version: February-2012) from
herbarium materials collected in the 19™ and 20™ centuries, mostly in the surroundings of Tangiers and Tétouan,
which had been misidentified as Xiphion junceum (Poiret 1789: 85) Parlatore (1860: 304).

This new species is mainly characterized by its long floral bracts, and yellow flowers with a long perianth tube
and inconspicuous filiform inner tepals among other features, a combination of characters not present in any of the
known taxa of the genus (Martinez-Rodriguez & Crespo 2013). However, no precise information was shown in the
protologue on the true colour of flowers and other important characteristics of fruits and seeds, since they were
indistinguishable or absent in the herbarium specimens, and no wild populations were known by that time.

Field work developed within the last years in the sites where it was first collected in the beginning of the 19"
century did not yield new findings, even in the type locality (Djebel Kebir, western Tangiers) where it was expected
to be abundant. Fortunately, recent research in Djebel Bouhachem, about 20 km northwest of Chefchaouen (cf.
Chambouleyron 2012), has resulted in the discovery of a new population with three independent subpopulations of
X heracleanum, growing on schistose soils in rocky slopes. This finding is remarkable not only because new data
can be obtained to complete the morphological description, namely the reproductive characteristics of the species,
but also because it comes to value the forthcoming declaration of the ‘Natural Park of Bouhachem’.

As discussed by Martinez-Rodriguez & Crespo (2013), members of the genus Xiphion Miller (1754: without
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- Flowers lilac, bluish or purple-violet; outer tepals erect-patent to subpatent; inner tepals 30—70 mm long, about as long as
OULET TEPALS .eviueeuieiteeteiteeitete st ettt ettt sttt eat e be bt b e eb e e et e b e et et e b e eb e e aeeatea b e eb e eueeateabese Shea bt et ea b et e ebesaeeabeabesbeeateatenbe et e sateneentenne 7
7. Claw of outer tepals with short hairs 1-3 mm long on the upper surface; stigma with triangular acute lobes, clearly apart
TrOM the OULET TEPAL ....eouiiiieieeieieiee ettt et sttt e e ebe st e e teebe e ebeeneeatensasteeatenean Xiphion boissieri
- Claw of outer tepals smooth or minutely papillose; stigma with obtuse lobes, in contact with the outer tepal ................... 8
8. Basal leaves up to 2 mm wide, filiform. Flowers dark reddish-purple to purple-violet; yellowish signal on limb of outer
tepals with a bluish flange; inner tepals ovate-spatulate to oblanceolate.............ccccevevierirveenenineencenee. Xiphion filifolium
- Basal leaves usually wider than 2 mm, not filiform. Flowers whitish-lilac to bluish-violet; yellowish signal on limb of
outer tepals either without flange or with a whitish flange; inner tepals oblanceolate to lanceolate............cccceceveruereeruennene 9
9. Radicular plate wider than 7 mm. Basal leaves at least 6 mm wide; stem leaves at least 10 mm wide ..........cecevevueverenennene
................................................................................................................................................................. Xiphion tingitanum
- Radicular plate not wider than 6 mm. Basal leaves not more than 6 mm wide; stem leaves not more than 6 mm wide.........
................................................................................................................................................................... Xiphion fontanesii

Acknowledgements

We thank Jorge Martinez Rodriguez (Madrid) for his valuable comments on the manuscript. Santos Rojo and
Celeste Pérez (University of Alicante) kindly identified some of the Syrphidae found in the field work. This
research was partly supported by MICINN (M° de Economia y Competitividad, Spanish Government) through the
research project CGL2011-30140, as well as the Flora iberica project, parts VIII and IX (CGL2008-02982-C03 and
CGL2011-28613-C03-01), and the FPU programme.

References

Adanson, M. (1763) Familles des Plantes 2. Vincent, Paris, 640 pp.
http://dx.doi.org/10.5962/bhl. title.271

Aiton, W. (1789) Index Kewensis; or, a catalogue of the plants cultivated in the Royal Botanic Garden at Kew 3. G. Nicol,
London, 547 pp., 2 plates.
http://dx.doi.org/10.5962/bhl.title.4504

Baker, J.G. (1871) Monograph of the genus Xiphion. Journal of Botany 9: 9—14; 41-43; 108—110.

Baker, J.G. (1876a) A synopsis of the known species of Iris. V1. Gardeners’ Chronicle, new series 5: 787-788.

Baker, J.G. (1876b) A synopsis of the known species of Iris. II. Gardeners’ Chronicle, new series 5: 559.

Boissier, P.E. (1842) Voyage botanique dans le midi de I'Espagne pendant ’année 1837 2(19). Gide et cie., Paris, 32 pp, 11
plates.

Boissier, P.E. (1854) Diagnoses plantarum novarum praesertim Orientalium nonnullis Europaeis Boreali-Africanisque additis,
Series 2, 3(1). Ramboz et Schuchardt, Como [“Neocomi”], 120 pp.

Boissier, P.E. & Reuter, GF. (1852) Pugillus plantarum novarum Africae borealis Hispaniaeque australis. Typographia F.
Ramboz et soc., Genevae, 134 pp.

Bolos, O. de & Vigo, J. (1974) Notes sobre taxonomia i nomenclatura de plantes, 1. Butlleti de la Institucié Catalana d’Historia
Natural 38: 61-89.

Brotero, F.A. (1805) Flora lusitanica 2. Typographia Regia, Lisboa, 557 pp.

Burke, J.M., Wyatt, R., de Pamphilis, C.W. & Arnold, M.L. (2000) Nectar characteristics of interspecific hybrids and their
parents in Aesculus (Hippocastanaceae) and Iris (Iridaceae). Journal of the Torrey Botanical Society 127(3): 200-206.
http://dx.doi.org/10.2307/3088757

Candolle, A.P. de (1824) Prodromus systematis naturalis regni vegetabilis 1. Treuttel & Wiirtz, Paris, 748 pp.
http://dx.doi.org/10.5962/bhl.title.286

Candolle, A.P. de (1838) Prodromus systematis naturalis regni vegetabilis 7(1). Treuttel & Wiirtz, Paris, 330 pp.
http://dx.doi.org/10.5962/bhl.title.286

Carriére, E. A. (1855) Traité général des coniferes. Paris, 656 pp.

Chambouleyron, M. (2012) Contribution & la connaissance de la flore de la péninsule tingitane (Maroc). Lagascalia 32: 35—
227.

Christiansen, H. (1997) Subgenus Xiphium (Miller) Spach. In: Species Group of the British Iris Society (eds.), 4 guide to
species irises, their identification and cultivation. Cambridge University Press, Cambridge, pp. 220-224.

Colasante, M., Jury, S.L. & Linnegar, S. (2002) /ris L. In: Valdés B., Rejdali, M., Achhal El Kadmiri, A., Jury, S.L. &
Montserrat, J.M. (eds.), Checklist of vascular plants of N Morocco with identification keys 2. CSIC, Madrid, pp. 883—885.

Crespo, M.B. (2011) Chamaeiris, an earlier name for Xyridion (Iridoideae, Iridaceae). Flora Montiberica 49: 60-71.

Crespo, M.B. & Martinez-Rodriguez, J. (2013) Xiphion Mill. In: Rico, E., Crespo, M.B., Quintanar, A., Herrero, A. & Aedo, C.
(eds.), Flora iberica 20 (Liliaceae—Agavaceae). Real Jardin Botanico, CSIC, Madrid, pp. 431-441.

Dobignard, A. (2002) Contributions a la connaissance de la flore du Maroc et de I’Afrique du Nord. Nouvelle série. 1. Journal

40 < Phytotaxa 162 (1) © 2014 Magnolia Press CRESPO ET AL.



de Botanique de la Société de Botanique de France 20: 5—43.

Dobignard, A. & Chatelain, C. (2010) Index synonymique de la flore d’Afrique du nord. Pteridophyta, Gymnospermae,
Monocotyledoneae 1. Conservatoire et Jardin Botaniques, Genéve, 455 pp.

Dykes, W.R. (1910) New or noteworthy plants. /ris masiae. Gardeners’ Chronicle ser. 3, 47: 99.

Dykes, W.R. (1912) The genus Iris. Cambridge University Press, Cambridge, 245 pp.

Emms, S.K. & Arnold, M.L. (2000) Site-to-site differences in pollinator visitation patterns in a Louisiana iris hybrid zone.
Oikos 91: 568-578.
http://dx.doi.org/10.1034/j.1600-0706.2000.910319.x

Endlicher, S.F.L. (1847) Synopsis coniferarum. Scheitlin & Zollikofer, Sangalli, 368 pp.
http://dx.doi.org/10.5962/bhl.title.15336

Fabricius, J.C. (1794) Entomologia systematica emendata et aucta 4. C.G. Proft, Hafniae, 478 pp.
http://dx.doi.org/10.5962/bhl.title.36516

Fennane, M. & Ibn Tattou, M. (1998) Catalogue des plantes vasculaires rares, menacées ou endémiques du Maroc. Bocconea 8:
5-243.

Fennane, M. & Ibn Tattou, M. (2005) Flore vasculaire du Maroc: inventaire et chorologie 1. Travaux de I'Institut Scientifique,
Série Botanique 37: 1-405.

Fennane, M., Ibn Tattou, M., Mathez, J., Ouyahya, A. & El Oualidi, J.E. (1999) Flore pratique du Maroc: Manuel de
determination des plantes vasculaires. I. Pteridophyta, Gymnospermae, Angiospermae (LauraceaeNeuradaceae). Travaux
de I'Institut Scientifique, Série Botanique 36: 1-558.

Font Quer, P. (1928) lter Maroccanum 1927. Barcelona, 739 exsiccata (with printed labels dated April 1928).

Font Quer, P. (1935) Resultados de una campaiia botanica en Beni Zedjel. Boletin de la Sociedad Espaiiola de Historia Natural
35:129-142.

Foster, M. (1892) Bulbous irises. Royal Horticultural Society, London, 86 pp.
http://dx.doi.org/10.5962/bhl.title.20182

Godron, D.A. (1855) Iridées. In: Grenier, J.Ch.M. & Godron, D.A. (eds.), Flore de France 3(1). J.B. Bailliére, Paris, pp. 236—
249.

Goldblatt, P. & Manning, J. (2006) Radiation of pollination systems in the Iridaceae of sub-Saharan Africa. Annals of Botany
97: 317-344.
http://dx.doi.org/10.1093/a0b/mcj040

Heywood, V.H. (1968) Flora Europaea Notulae Systematicae ad Floram Europaeam spectantes, 7. Feddes Repertorium 79: 1—
68.
http://dx.doi.org/10.1002/fedr.19680790102

Hooker, J.D. (1871) Xiphion junceum. Native of Algiers. Botanical Magazine ser. 3, 27: tab. 5890.

Ibn Tattou, M. & Fennane, M. (2008) Flore vasculaire du Maroc, inventaire et chorologie, Asteraceae et Monocotylédones 2.
Travaux de I’Institut Scientifique, Série Botanique 39: 1-398.

TUCN (2012) IUCN Red List Categories and Criteria: Version 3.1. Second edition. [IUCN, Gland (Switzerland) & Cambridge
(UK), 32 pp.

Jahandiez, E. & Maire, R. (1941) Catalogue des plantes du Maroc (Spermatophytes et Ptéridophytes), Tome IV (Supplément
aux volumes I, II et I1]). Minerva, Alger, pp. 915-1181.

Ker Gawler, J.B. (1803) /ris lusitanica. Portuguese flag. Botanical Magazine 18: tab. 679.

Ker Gawler, J.B. (1812) Iris fulva. Tawny or Copper-coloured iris. Botanical Magazine 36: tab. 1496.

Klatt, F.W. (1865—66) Revisio Iridearum (conclusio). Linnaea 34: 537-739.

Koch, K.H.E. (1869) Dendrologie 1. F. Enke, Erlangen, 735 pp.

Link, H.F. (1799) Nachricht von einer Reise nach Portugal nebst botanischen Bemerkungen. Journal fiir die Botanik (Schrader)
2:297-326.

Linnaeus, C. (1753) Species plantarum. L. Salvii, Holmiae, 1200 pp.

Lopez-Gonzalez, G. (1986) De Linnaei plantis hispanicis novitates nonnullae. I1. Anales del Jardin Botdnico de Madrid 42:
319-324.

Lynch, R.1. (1904) The book of the iris. [Handbooks of Practical Gardening 21]. J. Lane, London, 214 pp.

Maire, R. (1927) Contributions a I'étude de la flore de I'Afrique du Nord, fascicule 11. Mémoires de la Société des Sciences
Naturelles du Maroc 15: 1-58.

Maire, R. (1959) Flore de I'Afrique du Nord 6. [Encyclopédie Biologique 57]. P. Lechevalier, Paris, 397 pp.

Martinez-Rodriguez, J. & Crespo, M.B. (2013) Xiphion heracleanum sp. nov. (Iridaceae) from Morocco. Nordic Journal of
Botany 31(1): 90-93.
http://dx.doi.org/10.1111/.1756-1051.2012.01582.x

Martinez-Rodriguez, J., Vargas, P., Carine, M.A. & Jury, S.L. (2009) [ris rutherfordii Mart.Rodr., P.Vargas, Carine & Jury
(Iridaceae, Iris subgen. Xiphium (Mill.) Spach), a new species from Morocco. Candollea 64: 127-132.

Martinez-Rodriguez, J., Vargas, P., Lucefio. M. & Cuadrado, A. (2010) Evolution of /ris subgenus Xiphium based on
chromosome numbers, FISH of ntDNA (58S, 45S) and srulL—trnF sequence analysis. Plant Systematics and Evolution 289:
223-235.
http://dx.doi.org/10.1007/s00606-010-0345-7

Mathew, B. (1989) The Iris, 2nd ed. Timber Press, Portland, 215 pp.

XIPHION HERACLEANUM (IRIDACEAE) Phytotaxa 162 (1) © 2014 Magnolia Press * 41



Mavrodiev, E.V. (2010) Is there an alternative treatment of including genus Belamcanda to the genus [ris (Iridaceae)? In:
Shmakov, A.lL (ed.), Problems of botany of south Siberia and Mongolia. Proceedings of the 9" International Scientific and
Practical Conference (Barnaul, 25-27 October 2010). The South-Siberian Botanical Garden, Barnaul, pp. 148—155.

Mavrodiev, E.V., Martinez-Azorin, M., Dranishnikov, P. & Crespo, M.B. (2013) /ris (Iridaceae) as a tribe and 23 genera instead
of one: taxonomy resulting from molecular phylogenetic analyses of both conventional and 3TS matrices. 5" International
Conference on Comparative Biology of Monocotyledons. Abstracts (New York, 7—13 July 2013). The New York Botanical
Garden & Fordham University, New York, pp. 172—-173.

Miller, Ph. (1754) Gardeners dictionary, 4th ed. J. & J. Rivington, London, 1582 pp.

Miller, Ph. (1768) Gardeners dictionary, 8th ed. J. & F. Rivington, London, 1300 pp.

Parlatore, F. (1860) Flora italiana 3(2). Tipografia Le Monnier, Firenze, pp. 161-690.

Pignatti, S. (1982) Flora d’Italia 3. Edagricole, Bologna, 780 pp.

Poiret, J.L.M. (1789) Voyage en Barbarie 2. Chez Née, Paris, 315 pp.

Rafinesque, C.S. (1817) Florula ludoviciana, or a flora of the state of Louisiana. C. Wiley & Co., New York, 178 pp.

Rankou, H., Culham, A., Jury, S.L. & Christenhusz, M.J.M. (2013) The endemic flora of Morocco. Phytotaxa 78(1): 1-69.
http://dx.doi.org/10.11646/phytotaxa.78.1.1

Richter, K. (1890) Plantae europeae. Enumeratio systematica et synonymica plantarum phanerogamicarum in Europa sponte
crescentium vel mere inquilinarum 1. P. Klincksieck, Paris, 378 pp.
http://dx.doi.org/10.1038/044100a0

Risso, J.A. (1826) Histoire naturelle des principales productions de I'Europe méridionale et particulierement de celles des
environs de Nice et des Alpes Maritimes 2. F.-G. Levrault, Paris, 492 pp.
http://dx.doi.org/10.5962/bhl.title.58984

Rivas-Martinez, S. (2007) Mapa de series, geoseries y permaseries de vegetacion de Espafia (Memoria del Mapa de vegetacion
potencial de Espaiia,). Parte 1. ltinera Geobotanica 17: 5-435.

Rodionenko, G.I. (1961) The genus Iris L. (Questions of morphology, biology, evolution and systematics). V.L. Komarov
Botanical Institute, Academy of Sciences of the USRR. Leningrad (in Russian, translated into English in 1987 by the
British Iris Society of London, 222 pp).

Rodionenko, G.I. (1999) Alatavia, the new genus of the family /ridaceae. Botanicheskii Zhurnal (St. Petersburg) 84: 103—109.
(in Russian).

Rodionenko, G.I. (2007) On the independence of the genus Limniris (Iridaceae). Botanicheskii Zhurnal (Moscow & Leningrad)
92(4): 547-554. (in Russian).

Sampaio, G. (1922) Apontamentos sobre a flora portuguesa. Boletim da Sociedade Broteriana ser. 2, 1: 124—136.

Sapir, Y., Shmida, A. & Ne’eman, G. (2005) Pollination of Oncocyclus irises (Iris: Iridaceae) by night-sheltering male bees.
Plant Biology (Stuttgart) 7(4): 417-424.
http://dx.doi.org/10.1055/s-2005-837709

Sauvage, C. & Vindt, J. (1952) Flore du Maroc analytique, descriptive et illustrée. 1. Ericales, Primulales, Plombaginales,
Ebénales, Contortales. Travaux de I'Institut Scientifique Chérifien 4(2): 1-148.

Schulze, W. (1971) Die systematische Stellung der Iridaceen-Gattung Belamcanda Adans. Feddes Repertorium 81: 519-526.
http://dx.doi.org/10.1002/fedr.19710810803

Siemssen, C.H. (1846) Ueber eine neue Gattung der Irideen. Botanische Zeitung (Berlin) 4: 705-710.

Smith, J.E. (1807) English botany 26. J. Davis, London, plates 1801-1872.

Sojak, J. (1982) Fragmenta phytotaxonomica et nomenclatorica, 3. Casopis Ndrodniho Muzea v Praze, Rada Prirodovédna
150(3—4): 121-146.

Spach, E. (1836) Conspectus monographiae Cistacearum. Annales des Sciences Naturelles, Botanique ser. 2, 6: 357-375.

Spach, E. (1845) Revision generis Genista (suite). Annales des Sciences Naturelles, Botanique ser: 3, 3: 102—158.

Spach, E. (1846) Histoire naturelle des végétaux. Phanérogames 13. Libraire encyclopédique de Roret, Paris, 444 pp.
http://dx.doi.org/10.5962/bhl.title.44839

Sweet, R. (1827) Cistineae. The natural order of Cistus, or rock-rose, tab. 46. J. Ridgway, London.

Talavera, S. & Gibbs, P.E. (1996) Novedades taxondmicas, nomenclaturales y corologicas de Genisteae (Adans.) Benth.
(Fabaceae) de Marruecos. Lagascalia 18: 266-272.

Tausch, I.F. (1823) Hortus Canalius Decas 1. Haase, Pragae, i-xxix pp, 10 plates.

Thiers, B. (2014) Index Herbariorum: A global directory of public herbaria and associated staff. New York Botanical Garden's
Virtual Herbarium. http://sweetgum.nybg.org/ih/ [continuously updated; accessed January 2014].

Valdés, B., Montserrat, .M. & Font, X. (2006) A phytogeographical analysis of the N Moroccan flora. Willdenowia 36 (special
issue): 397—408.
http://dx.doi.org/10.3372/wi.36.36136

Vazquez, F. M. & Barkwort, M. E. (2004) Resurrection and emendation of Macrochloa (Gramineae: Stipeae). Botanical
Journal of the Linnean Society 144(4): 483-495.
http://dx.doi.org/10.1111/.1095-8339.2003.00256.x

Vereecken, N.J., Dorchin, A., Dafni, A., Hotling, S., Schulz, S. & Watts, S. (2013) A pollinators' eye view of a shelter mimicry
system. Annals of Botany 111(6): 1155-1165.
http://dx.doi.org/10.1093/a0b/mct08 1

42  Phytotaxa 162 (1) © 2014 Magnolia Press CRESPO ET AL.



Watts, S., Sapir, Y., Segal, B. & Dafni, A. (2013). The endangered Iris atropurpurea (Iridaceae) in Israel: honey-bees, night-
sheltering male bees and female solitary bees as pollinators. Annals of Botany 111(3): 395-407.
http://dx.doi.org/10.1093/aob/mcs292

Webb, D.A. & Chater, A.O. (1980) [ris L. In: Tutin, T.G., Heywood, V.H., Burges, N.A., Moore, D.M., Valentine, D.H.,
Walters, S.M. & Webb, D.A. (eds.), Flora europaea 5. Cambridge University Press, Cambridge, pp. 87-92.

Wesselingh, R.A. & Arnold, M.L. (2000) Nectar production in Louisiana Iris hybrids. /nternational Journal of Plant Sciences
161: 245-251.
http://dx.doi.org/10.1086/314252

Wiedemann, C.R.W. (1830) Aussereuropaische zweiflugelige Insekten 2. Schulz, Hamm, 684 pp.

Willdenow, C.L. (1805) Species plantarum 4(1). G.C. Nauk, Berolini, 629 pp.

Willdenow, C.L. (1809) Enumeratio plantarum Horti Regii Berolinensis pars 2. Taberna Libraria Scholae Realis, Berolini, pp.
593-1099.

Willkomm, H.M. (1858) Icones et descriptiones plantarum novarum criticarum et rariorum Europae austro-occidentalis
praecipue Hispaniae 2(13). A.H. Payne, Lipsiae, pp. 41-56, pl. 94-101.

Willkomm, HM. (1861) Irideae. /n: Willkomm, H.M. & Lange, J.M.Ch. (eds.), Prodromus florae hispanicae 1(1). E.
Schweizerbart, Sttutgartiae, pp. 140—147.
http://dx.doi.org/10.5962/bhl.title.37768

Willkomm, H.M. (1877) Papilionaceae. /n: Willkomm, H.M. & Lange, J.M.Ch. (eds.), Prodromus florae hispanicae 3(2). E.
Schweizerbart, Sttutgartiae, pp. 247—470.
http://dx.doi.org/10.5962/bhl.title.37768

Willkomm, HM. (1878) Cistineae. /n: Willkomm, HM. & Lange, J.M.Ch. (eds.), Prodromus florae hispanicae 3. E.
Schweizerbart, Sttutgartiae, pp. 705-746.
http://dx.doi.org/10.5962/bhl.title.37768

Wilson, C.A. (2011) Subgeneric classification in /ris re-examined using chloroplast sequence data. 7axon 60: 27-35.

XIPHION HERACLEANUM (IRIDACEAE) Phytotaxa 162 (1) © 2014 Magnolia Press * 43



