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Abstract

Allium subg. Melanocrommyum, as the second largest subgenus of Allium (Amaryllidaceae) encompasses several
controversial systematic groups. Among the subgenus, A. stipitatum complex consists of plants with basal leaves, long scape,
and pink to purple-violet flowers distributed mainly in western and northwestern parts of Iran. Taxonomically, the members of
complex have been categorized into several sections and subsections irregularly. In order to determine and delimit the taxa of
A. stipitatum complex and its close relatives, leaf anatomical studies were carried out in 12 species of Allium, representing its
four recognized sections, Procerallium, Compactoprason, Megaloprason, and Pseudoprason. The taxonomic significance of
23 anatomical traits was investigated using SPSS and NTSYS software, and then species grouping was performed using
Principal Component Analysis (PCA). The results revealed that, the main members of the A. stipitatum complex can be divided
into two subsections viz. Elatae (including A. altissimum, A. stipitatum, and A. orientoiranicum), and Costatae (including
A. pseudohollandicum, A. remediorum, A. bakhtiaricum, A. jesdianum, A. kazerouni, A. sarawschanicum, and A. hooshidaryae)
within sect. Procerallium, based on the most influential leaf traits (such as length of air channel, diameter of vascular bundles,
diameter of laticifer, and its duct, number and of thickness palisade layers, number and diameter of largest metaxylem, shape of
cross-section, and trichome presence). In addition, the systematic position of A. giganteum and A. grande are confirmed as
closely related species to the studied complex, in the two distinct sections, Compactoprason and Decipientia, respectively.

Keywords: Allium, Amaryllidaceae, metaxylem, taxonomy, vascular bundles
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Fig. 1. General view of cross-sections of the leaf anatomy in Allium spp.: A. A. stipitatum, B. A. altissimum,
C. A. orientoiranicum, D. A. bakhtiaricum, E. A. remediorum, F. A. jesdianum, G. A. kazerouni, H. A. sarawschanicum,
I. A. hooshidaryae, J. A. pseudohollandicum, K. A. giganteum, L. A. koelzii. Cu: Cuticle, Ep: Epidermis, St: Stomata,
Pp: Palisade parenchyma, La: Laticifer, Ph: Phloem, Xy: Xylem, Ac: Air Channel (Bar = 100 um, Magnification = 100x).
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Fig. 2. Cross-sections of the leaf fundamental tissues in Allium spp.: A. A. stipitatum, B. A. altissimum,
C. A. orientoiranicum, D. A. bakhtiaricum, E. A. remediorum, F. A. jesdianum, G. A. kazerouni, H. A. sarawschanicum,
I. A. hooshidaryae, J. A. pseudohollandicum, K. A. giganteum, L. A. koelzii. (Bar = 50 um, Magnification = 400x%).
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