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INTRODUCTION

Being well acquainted with the Laboratory for Plant Taxonomy and Plant
Geography of the Agricultural University at Wageningen after nearly 4 years
of botanical activities in tropical Africa, and after having received the degree
of M.Sc. at the University of Leyden in 1966, I was glad to start, at the instiga-
tion of Prof. dr. H. C. D. DE WIT, a revision of the genus A!ium for Africa. The
rich assortment of A4/Mium taxa grown in the botanical garden had drawn my
attention and led towards this decision. During the several years of the present
study on Affium still more specimens from Europe and North Africa were
taken into cultivation, which, in addition to the rich herbarium collections
examined in the major European and North African herbaria, proved very
helpful for a good understanding of the species.

Allium in Africa is largely confined to the Mediterranean region which implied
that the North African taxa could not be satisfactorily delimited and named
without an accompanying study of the taxa occurring in the northern and
eastern parts of the Mediterranean vegetation. All more recent treatments of
North African Allium were in local floras, e.g. PAMPANINI (1931) for the Cyre-
naica, CufNoD (1954) for Tunisia, QUEZEL & SanTA (1962) for Algeria, and
TAckHOLM & DRrAR (1954) for Egypt, apart from the several precursory papers
by MAIRE ¢.s., resulting in MAIRE’s treatment of the genus for the whole of North
Africa in the ‘Flore d’Afrique du Nord’ (1958). Besides these works, several
recent papers by FEINBRUN and KOLLMANN for the Near East, mainly Israel,
and by voN BorHMER and EKBERG for the Aegean area were of great impor-
tance.

The above mentioned earlier botanists dealing with African A#fium had paid
but little attention to the taxa described from Europe and the students of
European or eastern Mediterranean Allium hardly took notice of those from
Africa. The present study, including the examination of a great part of the
European-Mediterranean material, forced me to accept a rather broad species
concept, and therefore brought about several name changes and the reduction
into synonymy of many names as compared to MAIRE’s treatment.

Nomenclature, first of all, demanded that the Linnean binomials for Alfium
species possibly found in Africa be typified, which led to a previous publication
by me on the subject : ‘Typification of 23 A4/lium species described by LINNAEUS
and possibly occurring in Africa’, (Primitiae Africanae 9), in Taxon 22(1),
1973, p. 57-91. This article forms the first part of my present doctor’s thesis.
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SYSTEMATIC POSITION OF ALLIUM

The genus Alfium occupies, together with a few related genera, as there are
the South American genus Nothoscordum KUNTH, and many other small
South American genera including Ipheion RAFINESQUE, the SW. Asian genus
Nectaroscordum LINDLEY, and possibly the South African genus Tulbaghia L..,
a rather intermediate position between Liliaceae and Amarylilidaceae. HUT-
cHINSON (1973) placed Alliwm and related genera in Amaryllidaceae, mainly
because of its umbel-like inflorescence surrounded by scarious spathes or
bracts.

For convenience’s sake, the genus Allium has recently been placed into a
separate family 4lliaceae, a family proposed by AGARDH (1858), and reinstalled
by AIRY SHAW (1966, 1973). WeNDELBO in Flora Iranica (1971), followed by
Nasir (1975) in the flora of West Pakistan, accepts the family 4/fiaceae for
practical reasons. As briefly pointed out by WENDELBO l.c., several fields of
study other than morphology, e.g. chemistry (HEGNAUER, 1963}, and parasi-
tology (SAVILE, 1962, fide WENDELBO 1971 :1) point to a closer relationship to
Liliaceae than to Amarvllidaceae. In passing it should be mentioned that one of
the unifying characters of Allfiaceae possibly should be the typical Allium smell.

The Liliaceae, however, most likely are a heterogeneous family, which
possibly in the future better should be split up into smaller families, including
Alliaceae. For the time being I prefer to retain Affium in Liliaceae (subfamily
Allioideae, tribe Allieae), following ENGLER in ENGLER & PranTL (1887),
mainly because of the superior ovary, a character prevailing in Liliaceae.

2 Meded. Landbouwhogeschool Wageningen 76-11 (1976 )



THE CHARACTERS IN ALLIUM

The determination of Alium, living or dried specimens, is usually not
difficutt, provided that complete material is at hand. Collectors should therefore
be attentive to gather the specimens as complete as possible. Besides leaves and
flowers, especially the outer bulbcoat-leaves and the spathe, which is often
caducous, should be collected.

In the following a concise list is given of the morphological characters most
valuable for identification, with discussion, and when necessary in addition
with a short explanation of some terms used in the key and the species descrip-
tion.

HABIT AND GROWTH

All Alliums are perennial, except for some cultivated races of 4. cepa and
A. ampeloprasum, which can be regarded as biennial. A number of species is
rhizomatous (Sect. Rhizirideum, not in Africa), but most species have distinct
bulbs, either solitary, or a few together, or, in other species (¢.g. 4. roseum,
A. sphaerocephalum) gregarious due to the production of many increase
bulbs (see below). The size of the plants, low or medium sized, or tall, may be
characteristic, e.g. 4. chamaemoly is always a small plant; representatives of
sect. Melanocrommyum, e.g. A. nigrum,are usually robust plants, ctc. Cultivated
A. ampeloprasum ( A, “porrum’) may reach a height of over 1.5 m.

Most Alliums are glabrous. In sect. Molium several species are hairy, viz.
A. subhirsutum, A. erdelii, A. papillare, A. chamaemoly, and A. longanum; in
sect. Codonoprasum 2 species in Africa are hairy: A. cupani and A. trichocnemis.

BULB AND LEAVES

The shape and the size of the bulbs have certain significance, but for deter-
mination of species especially the texture of the outer bulbeoat-leaves, and the
presence or absence of increase bulbs, as well as their shape and situation are
important.

Mann (1960) gives an excellent and readily comprehensible scheme of the
bulb structure of A. neapolitanum, representing .the bulb structure in sect.
Molium. Tt is reproduced here in fig. 1. This scheme is largely followed in
several publications e.g. by JONES & MANN (1963), by EKBERG (1972: 82-101)
in the study of the bulb structure for instance for section Anguinium (subgen.
Rhizirideum with WENDELBO), and sect. (subgen.) Melanocrommyum, and by
VvON BOTHMER 1974: 7 in his study on the A. ampeloprasum complex in the
Aegean area.
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In general the arrangement of the various leaf types as recognized by MaNN
l.c., holds for all Altium species. He recognizes respectively protective leaves
(called presently by me outer bulbcoat-leaves), storage leaf (leaves), sprout leaf
{leaves), and foliage leaves. The branching of the plant is essentially sympodial.
For details and discussion of fig. 1 the reader is referred to ManN l.c.

The sproutleaf is usually tubular, without a blade, and decays early. It
facilitates the penetration of the foliage leaves, and usually has a length in
accordance with the depth of the bulb under the soil surface.

OUTER BULBCOAT-LEAVES

These are the protective leaves (bulb-tunics or bulb-envelopes) as in fig. 1.
They are usually greyish or brownish, and apparently serve for the protection
of the bulb in and when above the ground. In species of sect. Molium they are
thickish and have often a characteristically pitted structure when old ; in other
species they are membranous (e.g. in A. cepa), or distinctly fibrous (e.g. in
A. vineale) or not, and in some species very conspicuously fibrous and netted,
e.g. in 4. ascalonicum, A. baeticum, and A. guttatum (sect. Allium), and in A4.
cupani and A, trichocnemis, both of sect. Codonoprasum.

INCREASE RULBS

Increase bulbs are produced in the axils of the foliage leaves (fig. 1), solitary
or several collaterally, In some species they are sessile or subsessile, in other
species they are characteristically longly stiped and then they appear above the
bulb within the leaf sheaths, e.g. in 4. sphaerocephalum. Each increase bulb is
wrapped in a usually coriaceous, pale brownish prophyll; according to EKBERG
(1972} the prophyll is lacking in sect. Melanocrommyum. VON BOTHMER 1974 :
8, describes the increase bulbs for species of the 4. ampeloprasum complex.

LEAF BLADES

Very important is to know whether the leaf blades are flat, or terete (or
semiterete and canaliculate) and hollow. In dry specimens a piece of the ieaves
should be boiled for properly checking this. Flat as well as hollow or fistulose
leaves occur in both sect. Allium and sect. Codonoprasum.

All leaves are morphologically radical, inserted on the stem plate, but it is
significant whether the blades are spaced along the scape (sect. Codonoprasum,
sect. Alfium), or more or less approximate at the soil surface (sect. Molium,
sect. Briseis, sect. Melanocrommyum). In most species the phyllotaxis seems
scattered, but in some species (e.g. in 4. ampelopraswum) it is clearly distichous,
a condition which is probably essentially the case in all or most 4/fiums. In
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F1G. 1. Bulb structure of Alljum neapolitanum. — 1. Diagram of a plant at the time of flowering ;
the internodes have been elongated to show the individual leaves. This plant developed from
a renewal bulb of the previous year such as now appears in the axil of the third foliage leaf.
By flowering time the old sprout leaf, the storage leaf, and the parenchymatous parts of the
outer bulbcoat-leaves (= protective leaves; the 4 leaves at the plant basc) would have de-
cayed: 2-3. Diagrammatic cross- and longitudinal sections of the same plant. In these
sections the 2 protective leaves are shown as a single black line. — After ManN 1960: 767,
fig. 1-3.

several species the leaves have taded before the plant is in full anthesis. Usually
the leaf tip withers early. In certain species, e.g. A. ampeloprasum, there is, at
the transition of sheath and blade a more or less distinct ligule, but T have found
no diagnostic characters in the ligule.
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SCAPE

This is usually erect and distinct, in some species it is very short as if the
inflorescence is sessile, viz. in A. chamaemoly and A. tourneuxii. In cross-
section it is usually terete, (hollow or not, sometimes inflated in A. cepa), but
sometimes angled and triquetrous (in Africa A. triguetrum). The scape is always
glabrous.

INFLORESCENCE

Besides the shape and the size of the inflorescence, which is of limited sys-
tematic value, the shape and morphology of the spathe surrounding the in-
florescence is of utmost importance (see below).

The inflorescence is umbellate, usually spherical or hemispherical, sometimes
more or less ellipsoidal { A. sphaerocephalum), or tufted or double (part of the
specimens of A. guttatum); in 4. vineale the inflorescence is often composed of
two or more partial heads of bulbils, or of flowers and bulbils. In a part of the
species the pedicels of the flowers are subtended by a small lacerated whitish
bracteole, or in other cases several pedicels have a common bract, with in
addition bracteoles or not (sect. Alliwm, sect. Codonoprasum, sect. Schoeno-
prasum p.p.), in still other species the bracts and bracteoles are lacking (sect.
Molium, sect. Briseis, and sect. Melanccrommyum).

Many earlier authors, as well as ManN 1959: 730-739, (with detailed
literature references), and voN BorameR 1974: 11, pointed out that the um-
bellate inflorescence is in fact a composition of several bostryxes (or helicoid
cymes). According to MANN l.c., in sect. Molium the common spathe of the
imflorescence appeared to be produced by the fusion of 4 coalesced bracts each
of which bears in its axil a bostryx of 3—7 flowers. Central to these peripheral
bostryxes are several smaller ones which differentiate later. He gives ample
illustration by line drawings, schemes, and photographs.

SPATHE

There are | (sect. Allfium, Schoenoprasum, Molium, and Melanocrommyum)
or 2 spathes (sect. Codonoprasum and Briseis). It is either caudate or not,
splitting or not into valves or lobes, in some species caducous. In some species of
sect. Alfium, e.g. in A. ampeloprasum and A. sativum, the single spathe is often
2-topped and there is a longitudinally line of suture indicating that it has
possibly originated out of two spathes. The spathe can best be studied when
young, i.e. when it still envelopes the not yet fully developed flowers.

FrowERs

The shape of the flowers is often difficult to define. It appeared that when
6 Meded. Landbouwhogeschoo! Wageningen 76-11 { 1976)



fully flowering, in the sunshine or warmth, the flowers are either fully ex-
panded and stellate (e.g. sect. Moliuwm, sect. Melanocrommyum, A. cepa, and
others), or the flowers remain more urceolate or campanulate as e.g. in A.
ampeloprasum (sect. Allium) or A. paniculatum (sect. Codonoprasum). Still the
shape and the curving of the tepals i1s of some significance. KOLLMANN (1973a,
1975) divides the section Molium on the shape of the perianth into 2 series, viz.
ser. Patentes for the species with patent tepals, and ser. Campanulatae with more
erect tepals causing the perianth bell-shaped. Von BoraMer 1974: 1213, fig. 3,
emphasized the diagnostic value of the flower shape of several species of sect.
Allium. The tepals of the species of the A. ampeloprasum complex as well as of
some related species are shown to have characieristic microscopical papillation,
it should be kept in mind that during the drying of specimens with immature
flowers for the herbarium, these flowers may become atypical in size and shape,
and hence these flowers are rarely characteristic. The flower colour, at least as
far as African species are concerned, appeared to be very variable, and of
little significance. In most species it varies from almost white to pink or
purplish, with a broad or narrow darker, often greenish or purplish, midvein.

STAMENS

These are either simple, flattened and wsually much broadened at the base,
or tricuspidate in the upper half. The length of the cusps, as well as the length
of the whole filament, is of diagnostic value. In some species the anthers are
almost always all exserted (e.g. A. sativum, A. fistulosum, A. sphaerocephalum
ssp. sphaerocephalum, A. guttatum, and A. subhirsutum ssp. subviliosum), in
other species the length appeared to be variable, included or exserted (e.g.
A.ampeloprasum, A. paniculatum, and A, ascalonicum), in still others the anthers
are always included (A. roseum, A. neapolitanum, and most other members of
sect. Molium, and in A. dregeanum, and A. nigrum). These characters appear
not to be fully correlated with the accepted sections.

P1sTIL

The shape of the 3-locular ovary is not very characteristic. The slender style
is inserted in the ovary towards its base, and hence almost gynobasic. The
stigma is very inconspicuous; in only two species, A. triguetrum and A. erdelii,
the stigma is clearly 3-lobed. The number of ovules per locule is an important
character; in most sections it is 2, in sect. Melanccrommywum there are 3—14
ovules per locule. The ovary is finely papillate in sect. Melanocrommyum, but
this feature disappears in the fruits.

Meded. Landbouwhogeschoo! Wageningen 76-11 (1976) 7



NECTARIES

These are situated in the septa of the ovary, and the opening of the glands can
be seen towards the base of the septa. Unpublished anatomical data by Mrs.
vaN GEFFEN-ROSEBOOM (Wageningen, 1974) based on many longitudinal and
cross-sections through the septas of the ovaries of many spectes in different
sections of Allium revealed that the shape of the nectary, the course of the
afferent canal, and the shape of the opening are characteristic for the sections.
In sect. Moliwm and Briseis the canal is almost absent, and the nectar secrets
directly; the secretion opening is directly visible, not screened off by a small cap.
In the sections Schoenoprasum, Codonoprasum, and Melanocrommyum the
nectar secrets through a distinct canal towards the opening which is screened
ofl by a small cap. The canal is longest (as long as the whole inner tissue of the
nectary) in sect. Codonoprasum; in the other two sections the canal is much
shorter. The nectar assembles in the flower between the ovary and the base of
the stamens, and can be seen as glossy droplets in the flower.

Frurrs

The shape of the ripe fruit, a loculicidal capsule, is of some value for the
distinction of the species, and used for instance by voN BoTHMER (1972} for
species of sect. Allium in Greece, and by SzeLuBsky (1950) for species of sect.
Melanocrommyum in Israel. For Africa | found little help in the shape of the
fruits for taxonomic purposes.

As a result of the many ovules per locule in sect. Melanocrommyum there are
usually more than two seeds per locule, a character of major importance for the
species of this section.

SEEDS

The seeds are usually more or less flattened and irregularly (2-)3-angled ;
often they are curved or somewhat triangular in shape. Dry fertile sceds are
dull blackish, but in some species, namely 4. ascalonicum, A. baeticum, A.
guttatum, A. trichocnemis, and A. cupani, they have a golden gloss. All these
species have also very distinctly fibrous and netted outer bulbcoat-leaves.
After magnification the seedcoat (testa) often shows a possibly characteristic
texture which is illustrated for most species in the species-drawings.

8 Meded. Landbouwhogeschool Wageningen 76-11 { 1976



SEEDLINGS

Not much is known of the germination of Alfiwm seeds of the wild species.
The germination and development of the seedlings is best known from the
commonly cultivated species 4. cepa (with many races propagated by seeds),
A. ampeloprasum (A, ‘porrum’), A. fistulosum, and A. schoenoprasum. Of
seedlings from seeds of four wild species belonging to four different sections,
germinated in the Wageningen botanical garden, viz. A. nigrum (fig. 2a),
A. subhirsutum (tig. 2b), A. triquetrum (fig. 2¢), A. sphaerocephalum (fig. 2d), and
A. paniculatum (fig. 2e) detailed drawings are presented. From the figures it
appears that the seedlings of the different sections do not show essential
differences. The mode of germination is briefly described in Eames 1961: 333,
in Boyp 1932: 7, and in REINDERS & PRAKKEN 1964 : 547, fig. 596, of the older
literature I may refer to K1EBs 1885:573. BoyD l.c. described the germination
under ‘Type A’, to which belongs also the germination of Alfium, as follows:
‘The radicle and base of the cotyledon grow vertically downwards. The elon-
gating zone of the cotyledon, which caused their emergence, increases in length,
resulting in arching up of the cotyledon above the surface. The cotyledon con-
sists of a short base, the plumular bud merging into the photosynthetic region,
the lamina or blade, which may be cylindrical (fig. 2a, 2b, 2d, 2e) or flattened
(fig. 2¢) and tapers (o the suctorial tip bearing the seed. As the endosperm is
exhausted and growth proceeds, the cotyledon becomes erect (fig. 2d1), and the
remains of the seed drop from the tip. The first leaf emerges towards the base of
the cotyledon, through a lateral slit.

Meded. Landbouwhogeschoo! Wageningen 76-11 { 1976)
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ANATOMY

The following survey of the most important publications covering the main
lines of enquiry that have been followed so far was kindly provided by Mrs.
Mary GREGORY of Kew. She wrote that most research has been done on either
crystal and sclerenchyma type in bulb scales or distribution of vascular bundles
and laticifers in bulb scales and/or leaves.

JAcCARD & FREY (1928) examined 35 species, including living and her-
barium material and specimens from different habitats. Their general conclu-
sion was that crystal types in bulb scales are more closely connected with
ecological conditions than with the systematic position in Allium, although
systematically related plants appeared often to be similar in their ecological
requirements, and had similar crystal types.

CHARTSCHENKO (1932) examined about 50 species from Turkestan and
Siberia (several specimens of each species). He disagreed with JACCARD &
FREY’s conclusions that crystal types are useful for specific diagnosis but not for
systemnatics. The most variation in crystal type was found in sect. Molium,
which CHARTSCHENKO therefore suggested was the oldest section in Alfium.

Riccr (1963) examined 35 species, 20 of which had been previously studied,
and listed them under CHARTSCHENKO's crystal types, adding two more. He con-
cluded that crystal type is a valuable aid to determination of species, but did
not comment on the fact that he put several species in quite different groups
than those in which they were included by JACCARD & FRrEY or CHARTSCHENKO.
Since most of Riccr's plants were grown in a botanic garden, this might ac-
count for some of the discrepancies if environmental conditions are important.

A more promising group of characters for systematic purposes seems to be
the distribution of the vascular bundles and laticifers in the foliage leaves.
TrAUB (1968) rapidly surveyed a large number of species and found that, with
few exceptions, species with x=7 had | row of vascular bundles, while those
with x=8 mostly had 2 or more rows (one row inverscly orientated) or a
circle. He later (1972) used this as one of the characters in his division of A/{ium
into 3 subgenera. TrauB (1968} describes a simple technique for use with
herbarium material.

Although TrauB doesn’t mention it, MENZ (1922) had already used the
arrangement of vascular bundles in one row in the leaf as a character separating

FIG. 2. Seedlings. — a—al. Allium nigrum, x2 and x7%, resp. (WAG 288/68, spirit mat.);
b. A. subhirsutwm subsp. subhirsurum, X2 (DE WiT 12520); c. A. triguesrrum, note the flat
petiole of the cotyledon and the relatively broad and flat first leaf, %2, (MULLER 10284);
d—d 1. A. sphaerocephalum, x2({WAG 311/73 and 317,73, spirit mat.); e. A. paniculatum, <%,
(VAN DER M AESEN 1491, spirit mat.).

The arrows indicate the place from where the shoot with the first leaf develops.
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sect. Molium from the other sections she studied, and also the distribution of
laticifers, which are subepidermal, narrow and crowded in MoLTUM (except
A. nigrum), 2-3 layers below epidermis and larger in the other sections ex-
amined.

HuANG & STERLING (1970) have used the position of the laticifers in the bulb
scales as a character to distinguish different sections of the genus; they have
added other characteristics, e.g. the number of walls of the laticifers in trans-
verse section and the number of pits in the end walls.

Mrs. GREGORY herself examined mainly leaf anatomy of about 60 species of
Allium to be published in the Kew series ‘Anatomy of the Monocotyledons’, and
found that the distribution of vascular bundles and laticifers are useful charac-
ters, but she is more doubtful about the numbers of walls and pits in the lati-
cifers, which, at least in leaves, seem to be more variable than HuanG &
STERLING found in bulb scales.

In herbarium material it is found difticult to study laticifers but vascular
bundle distribution can be investigated.

More anatomical data are presented by SAGHIR & MaNN 1969: 52, fig. 3-6.
They found that the mesophyll of the foliage leaves contains a large number of
laticifers. When the tissues are injured, the laticifers exude a characteristic
latex. In the leaf blades of A. sativum and other x=8 Alliums, the laticifers
appeared to be separated from the epidermis by one or two layers of paren-
chymal cells. In 4. subhirsutum, a x=7 species, the laticifers appeared to be
strictly subepidermal. Measurements and discussions are added.

EKBERG 1972 98, fig.4, found that the orientation of the vascular bundles of
A. gigenteum and other species of sect. Melanocrommyum is different from that
in sect. Molium. In Melanocrommyum there is primarily one row which divides
in the leaf blades into two rows; in other Allium species of sect. Molium two
rows in the blade originate from a circular leaf basis by flattening.
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PALYNOLOGY

BeuG 1961 5455, 57--58, Taf. 7, fig. 10, and Abb. 16, fig.d—g, described the
pollen of 23 Allium species from Europe. The differences between the species
are little, and the pollen type of Alliwn appeared to occur in other Mono-
cotyledons as well.

The pollen grains are monosulcate and rectate-reticulatg. Their average size
varies between 30 and 40 um.

Based on a slight difference in length of the aperture two groups can be
distinguished, the first comprising species all belonging to sect. Allium (A.
ampeloprasum, A. porrum, A. rotundum, A. scorodoprasum, A. sphaerocephalum,
A. vineale); the second comprising species of several other sections (A,
angulosum, A. ascalonicum, A. carinatum, A. cepa, A. fistulosum, A. flavum,
A. globosum, A. moschatum, A, narcissiflorum, A, ochroleucum, A. oleraceum,
A. pulchellum, A. schoenoprasum, A. senescens, A. strictum, A. suaveolens,
A. triquetrum, A. ursinum, A. victorialis).

For the A. ampeloprasum complex vON BOTHMER 1974: 17, described the
pollen as l-colpate with a punctate surface. Shape and surface sculpture of the
pollen grains are very uniform. There is a certain amount of variation in size
which seems to be correlated to the degree of polyploidy. In A. commutatum at
least the tetraploids always have larger pollen grains than the diploids.
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CARYOLOGY

Of the more recent cytological studies concerning species of Affium which are
identical or much related to those occurring in Africa I may mention FEINBRUN
1948, SZELURSKY 1950, SAGHIR & MANN 1969, KoLLMANN 1969, 1970, 1973,
vON BorHMER 1970, CELA RENzZONI & GARBARI 1970, 1971, and GARBARI &
SENATORI 1975.

The basic chromosome number in Allium is x=7, 8, and 9. Polyploidy is a
common phenomenon.

The chromosome numbers found are mostly 2n=16 (n=_8) for species of
sect. Melanocrommyum ( A. orientale). In various specics of sect, Codonoprasum
is found 2n=16 (n=238); for sect. Ailium-2n—16, 32, 40, 48 (n=8§, 16, 20, 24).

In sect. Mofium itis variable: 2n=14,21, 28, 35 (n=7, 14)in A. neapolitanum;
2n=14 (n=7) in A. papiflare; 2n=14, 21, 28 (n=7, 14) in A. subhirsutum;
2n=16, 32, 40, 48 (n=38, 16, 20, 24) in A. roseum,; 2n=16 (n=R8) in A. erdelii;
2n=18 (n=9) in A. zebdanense, 2n=20 (n=10) in A. negevense.

For sect. Briseis is found: 2n—14, 18 (n=7, 9) in A. pendulimon, 2n—=18
(n=9)in A. triguetrum.

Most of the authors give idiograms and descriptions of the caryotypes, with
discussion, VON BoTHMER 1970: 524, when treating the cytology of several
specics of sect. Allium, gives a good general discussion on the caryotype in the
whole genus.

Much research on sect. Molium is done by KOLLMANN 1973, Intraspecific
polyploidy and the structural changes of the chromosomes are described.

CeLA RenzoNI & GarBari 1970, 1971, and GARBARI & SENATORI 19735,
amply report on chromosome morphology of various species. Also STEARN in
FFlora Europaea (in press) gives many chromosome numbers.

More information on the caryology is given in the notes with the treatment
of the species.
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DISTRIBUTION

Allium is essentially a genus of the northern hemisphere, Asia, Europe, and
North America, where it occurs not south of Mexico. In the Old World its
main centre of development is Turkey, S. Russia, Afghanistan, Iran, and the
Near East, In Africa it occurs wild mainly in North Africa (Canary Is., Morocco,
Algeria, Tunisia, Libya, Egypt, Sudan, Ethiopia, and Somalia), growing as far
south in eastern Africa as to northern Somalia, c. 10°N (A, subhirsutum ssp.
spathaceum ) ; in western North Africa the most southern Jocalities lie at about
31°N in Moroccoe and Algeria.

I have accepted A. dregeanum, a species closely related to but distinct from
A. ampeloprasum, as indigenous to the Republic of South Africa, as it is only
known there as occurring wild from various localities.

Most species have a large distributional area, often occupying the whole or
a great part of North Africa and reaching far beyond into large parts of Europe
(e.g. A. ampeloprasum, A. paniculatum, A. roseum). but there are scveral quite
distinct species confined to restricted areas. Especially the Cyrenaica (withe.g.:
A. longanum, A. ruhmerianum) and Egypt (with e.g.. A. blomfieldianum, A.
crameri) have several endemic species, as is readily seen from the distribution
maps.

Cultivated A4. cepa occurs all through Africa, including the tropical zone.

A detailed account of the occurrence of the African species is given under
distribution in the treatment of each species.
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ECOLOGY AND FLOWER BIOLOGY

With each species I have given under habitat a short summing up of the
various ecological data, as there are habitat, soil type, flowering time, etc.,
as found on the herbarium labels.

Most species seem to be protrandrous — the three inner stamens ripening
before the three outer stamens —, which can be regarded as pointing to ento-
mophily (pollination effected by insects). This is sustained by the fact that
most Alliums have showy flowers, which are often fragrant, and usually pro-
duce nectar. VonN BoTHMER 1974: 27-133, amply describes the reproduction of
some species of the A. ampeloprasum complex, from flower development to seed
productton. There is an interesting treatise on pollination biclogy. STEARN 1944 :
23, described the curious case of the species of sect. Briseis: A. triguetrum, A.
pendulinum, and A. paradoxum, which have carunculate seeds which are ant-
dispersed. The caruncle or elaiosome is developed from the sarcotesta. In
relation to the dispersal by ants the scape with the infructescence of A. frigue-
frum is known soon to become limp and lying flat to the ground, whereas in
other species with non-carunculate seeds, the scape remains erect. EKBERG
(1970) reports on wind dispersal of bulbs of A. stocksianum BOISSIER in sub-
desertic conditions in Afghanistan; its bulbs are well protected against drying
out by thick layers of reticulate tunics similar as found in several unrelated
other Allium species. In A. schubertii from the Cyrenaica and the Near East,
I suppose that the large spherical inflorescences, which easily break off when
fruiting, also may serve for wind dispersal.

It is well-known that many A/lium species propagate by the often numerous
increase bulbs (e.g. A. roseum) or by the bulbils in the inflorescence (e.g. A.
vineale, certain polyploid forms of A. reseum, and others). As a rule most wild
Alliums have a good seed set, and I have no indication, as far as African species
are concerned, of the occurrence of interspecific hybrids. Intraspecific hybrids
are supposed to occur in e.g. 4. subhirsutum and A. roseum (fide KOLLMANN,
1973).

The asexual reproduction and dispersal for species of the A. ampeloprasum
complex is amply discussed by voN BOTHMER 1974 35-49,
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USES AND PHYTOCHEMISTRY

Besides the well-known cultivated species A. cepa and A. ampeloprasum,
used as vegetable and a source of carbohydrates, and 4. sativiim, A. schoeno-
prasum and A. fistulosum, used as a condiment, several wild species are in-
cidentally also used as such; this is, when found on the herbarium labels or in
the literature, given with the treatment of species. Alfium has also various
medicinal and other properties, as discussed extensively by WaTT & BREYER-
BranDWIK (1962).

The characteristic onion-smell (allicin) i1s caused by sulphides. It is absent,
or apparently not detectable by its smell in a part of the species, e.g. in sect.
Codonoprasum, and sect. Melanocrommyum. The phytochemistry is fully
treated and discussed by HESNAUER (1963). The placing of Allicideae by
HuTtcHINSON with Amaryllidaceae seems unnatural, as in Allivideae no Amary!-
lidaceae-alkaloids are known, but in contrary steroid-sapogenine, typical for
Liliaceae.

Volatile constituents in sect. Molium were analysed by SAGHIR & MANN 1969
51-55; they found a high level of methyl-sulfides. The typical gas-liquid
chromatograms of A. resewm (x=R8) and A. zebdanense (x=9) suggest a close
relationship between these species (both in sect. Molium), despite the difference
found in their basic chromosome number. TACKHOLM and DRAR 1954: 93136,
in the Flora of Egypt, give extensive notes on Alfium of ancient and modern
Egypt including linguistic notes, the use as food, Allium in art and religion, in
mummification, and the uses as drug. Also HELM (1956) gives ample informa-
tion on cultivated species.

Many Alliwms are highly valued as ornamental plants in various ways. The
African wild Alliums have no particular ornamental value, except for the well-
known A. roseum, A. neapolitanum, 4. triguetrum, and A. schubertii which latter
israrein Africa.
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TYPIFICATION

Though I have found most type-specimens in the relevant herbaria consulted,
of a number of often subspecific names presently put into synonymy, mostly
described from Europe, I could not trace the types. In these cases the identity of
the names was ¢lear from the description or the accompanying figures. In all
such cases the reason why it is put into synonymy is briefly discussed in the
notes under the species. I have refrained from designating neotypes for these
synonyms of which I could not trace the original types, which in several cases
apparently never where extant or indicated, because of the reasons given below.

According to the International Code of Botanical Nomenclature, 1972:
19, 75, 76, ‘a neotype is a specimen or other element to serve as nomenclatural
type as long as all of the material on which the name of the taxon was based is
missing. If none of the specimens cited in the protologue nor any duplicates of
them are extant, a neotype (art. 7, par. 7) may be designated.’ In the guide for
the determination of types the Code mentions: ‘In selecting a neotype even
more care and critical knowledge are essential, as the reviewer usually has no
guide except his own judgment as to what best fits the protologue. If this
selection proves to be faulty it will inevitably result in further change. A neotype
may be designated only when all the originally cited material and its duplicates
are believed lost or destroyed.’

Thus, the neotypification is not obligatory, and in most cases not necessary
at all. As stated above most of the synonyms of which I have not found the
types are names described from Europe, not Africa. Future authors may wish
for reasons whatsoever, including biosystematics, to use the name presently put
into synonymy, and I am of opinion that these authors should have the
liberty to chose the neotypes themselves. These names possibly to be used in the
future will often belong to local forms or races, and of course I was not always
able to find suitable neotypes from the same precise localities as from where the
names were described. In addition, in several cases, it was not always decisively
sure that type-specimens or duplicates are really no longer extant in any
herbarium.
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ADDITIONAL REMARKS ON THE
PRESENTATION OF DATA

Much on the presentation of data as given in the taxonomic treatment is
explained in the preceding chapters. In addition I give the following miscel-
laneous remarks:

Citationofliterature. As a rule all references to authors are given by the
authors’ name, followed by the year of publication, and, after a colon, the page
number. It refers to the general bibliography at the end of the present work,
where full titles and references are given. '

Enumeration of specimens studied. All specimens seen from Africa
are cited; material from outside Africa is only partly enumerated, usually as
far as desirable as concerning fine illustrative specimens, or specimens from
interesting localities. The abbreviations of the herbaria are in accordance with
STAFLEU, Index Herbariorum.

Measurements. The sizes given in the species description are mainly
drawn from dried specimens. The many specimens cultivated in the Wageningen
botanical garden proved very useful to study variation, development, biology,
etc. The length of the filaments are measured along the filament from the base
to the tip of the central, anther-bearing cusp, irrespective if in 3-cuspidate
specimens the lateral cusps are exceeding the central cusp.

Vernacular names. These are cited with each species, and collected from
the herbarium labels or the literature, As a rule they seem not very indicatory or
reliable for the species. The most commeonly encountered name is ‘Thoam’ (or a
derivative of it), which is the arabic word for onion.
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SUBDIVISION INTO SECTIONS

The number of accepted species for Africa being rather limited, 27 wild
species in proportion to the estimated total number of 500-600 species for
the whole genus, the grouping of the African species into subgeneric entities
has not been subject of my special concern. Actually, as is also shown in the
general key to the species, the African representatives are subdivided into
6 more or less natural groups, accepted by me as sections. I have tried as much
as possible to let correspond my grouping with the existing ones, namely the
sectional division provisionally recognized by STEARN (1944), and the sectional
divisions by MAIRE (1958), and TACKHOLM & DRraR (1934), and the divisions
given in the recent treatments by WENDELBO (1966, 1969, 1971), and STEARN
(in press).

WENDELBO (1969) argues that the practice of subdividing this large genus
into relatively few sections is outdated, and he prefers to accept several sub-
genera with many new sections to accomodate the great diversity. Almost all
subdivisions hitherto proposed occur to me as still not quite natural, rather
inconsistent, and hence provisional. As the species attributed to ihe sections
often differ with the various authors for the various areas of study, quite often
these authors should in fact be cited as pro-parte. Most likely only a future
student of the whole genus may provide a satisfactory subdivision. For Africa I
have still accepted sections, which will be shortly defined and commented below,
together with an enumeration of the corresponding species. Synonyms, type-
species, and short descriptions are given within the taxonomic treatment of the
species, at the beginning of the corresponding species of each section.

Sect. Allium 1. A. vineale
2. A. gutiatum

This section comprises all species with dis- 3. A. mareoticum
tinct tricuspidate inner filaments. The leaves 4. A. sphaerocephalum
can be flat, or semiterete and hotlow. It cor- 5. A. ascalonicum
responds with sect. Porrum as accepted by 6. A. sativum
MAIRE (1958) and TACKHOLM et DRAR (1954) 7. A. ampeloprasum
To this section belongs A. ampeloprasum, in- 8. A. dregeanum
cluding its cultivated form, commonly known as 9. A. baeticum
A. porrum.
Sect. Schoenoprasiwm (HUMBOLDT, BONPLAND ¢t 10. A. cepa
KUNTH) DUMORTIER 11. A. fistulosum

12. A. schoenoprasum
The species belonging to this section for
Africa are all only cultivated, and well known.
WENDELBO {1971) placed, in my opinion ques-
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tionably, A. schoenoprasum as well as 4. os-
chaninii, the putative ancestor of 4. cepa, in
subgen. Rhiziridium (KOCH) WENDELEO.
STEARN (1944), distributed the species presently
enumerated under three different sections, re-
spectively sect. Cepa (MILLER) PROKHANOV, sect.
Phyllodolon (SALISBURY) PROKHANOV and sect.
Haemoprason F. HERMANN.

Sect. Codonoprasum (REICHENBACH) ENDLICHER

This section is easily recognized by the two
caudate spathes, in combination with the fila-
ments all simple. With MAREe (1958) these
species go in sect. Macrospatha G, DoN, a name
which is nomenclaturally debatable as pointed
out by STEARN (1944).

Sect. Briseis (SALISBURY) STEARN

This is a well defined entity, mainly because
of the triquetrous scape, and the seeds provided
with an elaiosome. Here belongs also the East
European and Persian 4. paradoxum (M.
BieBersTEIN) G. DoN, which is often found
running wild in other parts of Europe,

Sect. Molium G. Don ex KocH

This section, which has the most specics in
Africa, is characterized amongst other char-
acters by that the outer bulbcoat-leaves (bulb
tunics) have as a rule a certain sculpture which
is characteristic for the species, e.g. typically
pitted in 4. roseum, A. chamaemoly, etc. Fur-
thermore, the leaves are flat and usually
rather broad. All filaments are simple. Several
authors, eg. MANN 1959, EKBERG 1972,
KorLiMann 1973a, have shown that section
Molium is a distinct entity, on morphological
and anatomical characters, as well as on the
basis of karyology. KoLLMANN (1973a) re-
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13. A. trichocnemis
14. A. paniculatum
15. A. cupani

16. A. triguetrum

17.
18.
19

21.
22,
23.
24,
25.
26.
27.

PN N N N N N N N N N

. erdelii

. Subhirsutum
. longanum

. papillare

tourneuxii

. chamaemoly

. neapolitanum

. massaessylum

. roseum

. rubmerianum

. blomfieldianum
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cognizes two series, viz. ser. Patentes and ser.
Campanulaiae, respectively with saucer-shaped
and bell-shaped perianth. Both series have
some differences in the karyotype, and in chro-
mosome number, ser. Patentes (with A. neapoli-
tanum and A. subhirsutum and others) having
x=17, and ser. Campanulatae (with A. roseum,
and others) having x=7, 8, 9, or 10. See further
under the next section.

ENDLICHER (1836) based the sect. Moly on the
genus Moly of MoencH (1794), with as type-
species A. magicum L., a species presently re-
ferred to A. nigrum L., which belongs in the
next sect. Melanocrommyum. The species A.
moly L., in Europe mainly known as an orna-
mental, belongs, according to STEARN (1944), in
a separate sect. Xanthoprason F. HERMANN, but
I see no reason why this species should not be
included in sect. Molium,

Sect. Melanocrommyum WEBB et BERTHELOT 28. A. schubertii
29. A. nigrum

In the preceding five sections there are only 30. A. orientale
2 ovules in each locule of the ovary; in the 31. A. crameri

present section there are always more, 4-14.
The leaf sheaths are open to the base. According
to EKBERG (1972) the structure of the bulb is uni-
form, and different from that in the sect.
Molium; furthermore the section is said to be
distinct by some characters in leaf anatomy and
in the development of the leaves. In sect.
Melanocrommyum the typical Allium-smell is
faint or apparently lacking. KoLLMANN (1973)
found different kayotypes in sect. Molium (x=
7) as compared to sect. Melanocrommyum (x=
8). It are generally coarse plants, but in A. orien-
tale also often slender specimens occur. Section
Melanocrommyum is best represented in the
Near East and western Asia, including Russia.
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DESCRIPTION OF THE GENUS ALLIUM

Allium L.

Aliaen L., Sp. PL. 1, 1753: 294; id. Gen. PL. 5, 1754: 143; Lamarck 1778
255, DESFONTAINES 1798 285; SIBTHORP et SMITH 1809: 221 ; G, Dow 1827: 3;
Gussong 1827: 395; KuntH 1843: 379; J. Gay 1847:195; WEBB et BERTHELOT 3,
1848: 342; WiLLKOMM ¢t LANGE 1862: 206; SALISBURY 1866: 90 (p.p.); REGEL
1875: 10; BoissiEr 1882: 229 ; BENTHAM et HOOKER F. 1883: 802; BATTANDIER et
TraBuT 1884: 150: ENGLER in ENGLER et PRANTL 1887: 55; BATTANDIER et
TrABUT 1895: 56; BAKER in THISELTON-DDYER 1898: 515; BATTANDIER ¢t
TRARUT 1902: 331; ASCHERSON et GRAEBNER: 1905: 95; Hecr 1908: 213;
BourLoumMoy 1930: 329: Krause in ENGLER et PrRanTL 1930: 319; POST in
DinsMORE 1933 633; FEINBRUN 1943: 1; STEARN 1944: 11-34; VVEDENSKY
(translated by ARy SHAW) 1944: 67; VinpT 1953: 109; CufNoD 1954 210;
TACKHOLM et DrAR 1954: 58; MAIRE 1958: 244: MANSFELD 1959 554; Hurt-
CHINSON 1959: 642; QUEZEL et SanTa 1962: 209; Traup 1968: 147-163;
WENDELBO 1971 : 3; AIry SHAW 1973 43; HuTtcHINSON 1973 793; TACKHOLM
1974: 647; STEARN, in press.

Type-species: A. sativum L.

Cepa ADANSON 1763: 50; Porrum ibid.: 50; Saturnia MARATTI 1772: 18;
Moly MOENCH 1794 286, Porrum ibid. 1892: 263; Schoenoprasum HUMBOLDT,
BoNPLAND et KUNTH [816: 277; Ophioscorodon WALLROTH 1822 129, Codono-
prasum REICHB. 1830: 114; Aglitheis RAFINESQUE-SCHMALTZ 1836: 18; Endotis
ibid.: 21; Geboscor ibid.: 19; Getuonis ibid. : 20; Gynodon ibid.: 19; Kalobotis
ibid.: 19; Kepa ibid.: 19; Kromon ibid.: 21; Longostermon ibid.; 21; Maligia
ibid.: 19; Panstenum ibid.: 20; Plexistena ibid.: 20; Stemodoxis ibid.: 20;
Trigonea PARLATORE 1839: 161 ; Berenice SALISBURY 1866: 89; Briseis ibid.: 92;
Butomissa ibid. ; 91 ; Calliprena ibid. : 89; Camarilla ibid.: 91; Canidig ibid.: 92;
Hexonychia ibid.: 88; Hylogeton ibid.: 91; Iulus ibid.: 92; Molyza ibid.: 91;
Phyllodolon ibid.: 90; Raphione ibid.: 89, Schoenissa ibid.: 91; Xylorhiza
ibid.: 89.

Herbs glabrous or hairy, usually with onion-smell, usually perennial, mostly
provided with bulbs, sometimes with short rhizomes (sect. Rhiziridetm G. DoN
ex KocH, not in Africa), growing gregarious or not. Leaves linear to elliptic,
radical, sheathing the scape, the blades subapproximate or scattered along the
scape, flat, or terete or semiterete and hollow. Scape terete or angular. In-
Sflorescence umbellate, usually many-flowered, sometimes with bulbils, hemi-
spherical to spherical or + ellipsoid, enveloped by 1 or 2 green or scarious,
persistent or caducous, spathe(s), splitting into valves or spathe-lobes or not.
Flowers relatively small, white to pinkish or purplish, or yellowish, stellate to
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campanulate or urceolate, the pedicels usually distinct, at base with scarious
bracteoles or not. Tepals 6, (sub)equal in length, elliptic to lanceolate, 1-nerved,
free or usually shortly connate at base, usually persistent. Stamens 6; filaments
subulate or flattened, simple or tricuspidate (rarely, in A. sativum, with more
cusps), at base usually broadened and mutually connate and adnate to the
bases of the tepals; anthers ellipsoid to oblong, dorsifixed, 2-locular, introrse,
opening with longitudinal slits. Pistil 1; ovary superior, spherical to ovoid or
obovoid, 3-locular; style slender, erect, inserted towards the base of the ovary
{gynobasic); stigma usually inconspicuous, single or 3-lobed; nectaries in the
septa of the ovary; ovules axillary, 214 per locule, anatropous. Fruit a 3-valved
loculicidal capsule. Seeds 1-4 per locule, flattened, irregularly angled, blackish,
sometimes provided with an elaiosome (sect. Briseis); embryo cylindrical,
often curved, endosperm fleshy.

A genus of 500-600 species mainly in the northern hemisphere, Europe,
Asia, N. Africa south to Ethiopia, 1 species in S. Africa, in America not south of
Mexico.

Notes.

1. Nothoscordum inodorum (AIT.) NICHOLSON is a species of early introduc-
tion from South America, and is sometimes found running wild in Africa. It
superficially resembles Alium, especially 4. rosewm L., but it is readily dis-
tinguished by its two spathes which distinctly overlap at their bases; it further-
maore is distinct e.g. by more ovules per locule, and the morphology of the
nectaries.

2. The synonymy contains all names relevant for Africa, and most names for
Europe. For practical reasons I have refrained from typifying these synonyms.
For other references on the generic level one is referred for instance to BENTHAM
¢t HoOKER F. 1883: 803, and to MANSFELD 1956: 554. Synonyms and references
on the subgeneric level are given under the sections.
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KEY TO THE SECTIONS AND SPECIES

1. Leaf blades terete or semi-terete, or canaliculate, usually hollow, without
distinct leaf margin; blades scattered along the scape, i.e. those of upper
leaves inserted well above the ground, or in cultivated species (A. cepa,
A. fistulosum and A. schoenoprasum) leaf blades subapproximate at base of
scape.

2. All filaments simple, though sometimes filaments abruptly contracted
towards the top, or near the top with one or two minute teeth, ¢. 0.5 mm
long; or inner filaments with small lateral teeth towards the base.
3.Spathes 2. . . . . . . . .Sect. Codonoprasum p.p.

4. Protective bulbcoat-leaves conspicuously fibrous, distinctly netted;
inner filaments rather broad and usually abruptly contracted towards
the top, or near the apex with one or two minute teeth, ¢, 0.5 mm
long. . . . . ... ... . . . . 13. A, trichocnemis

4. Protective bulbcoat-leaves smooth, not fibrous, or fibrous to various
degree, never netted; inner filaments narrower, gradually tapering

............... . . . . 14. A, paniculatum
3. Spathe 1, though usually sphttmg into spathe-valves

5. Spathc persistent, opening with one slit; lcaves scattered ; protective
bulbcoat-leaves conspicuousty fibrous and netted; flowers 10-20
per inflorescence. . . . . Sect.Codonoprasum p.p. . . 15. A. cupani

5. Spathe usually persistent, partially splitting into 2—4 spathe-valves;
leaves usually subapproximate; protective bulbcoat-leaves smooth;
or plants without distinct bulbs; flowers (20-)40-100 per inflores-
cence. . . . .. ... . Sect. Schoenoprasum
6. Plants usually coarse, growing solitary or gregarious, provided

with bulbs; leaf blades and scape fistulose, thick, usually more than
5 mm diam., the scape partlty swollen or not.

7. Bracteoles present; perianth 3—5 mm long; inner filaments at
base abruptly much broadened with or without small lateral
teeth, Cultivated . . . . . . . . . . . .. . 10. A. cepa

7. Bracteoles absent; perianth 6—10 mm long; inner filaments
simple, at base not broadened, without teeth. Cultivated .
....... .« - . . 1L A fistulosum

6. Plants of finer hablt growmg in tufts usually no distinct bulbs
present; leaf blades and scape fistulose, usually less than 5 mm
diam., blades and scape not swollen. Cultivated .
................ . 120A schoenoprasum
2. Inner ﬁlaments tricuspidate, the cusps distinct, situated in the upper half.
........... Sect. Allium p.p.
8 Spathe 1. soon or later on tearlng at the base and caducous; spathe
caudate for 0.5-6 cm, not opening by a slit or sometimes laterally torn
showing one irregular slit.
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9. Inflorescence provided with bulbils; composed either of bulbils only,
or of mixed bulbils and flowers . . . . . . . . . . 1. A, vineale
9. Inflorescence composed of flowers only.
10. Increase bulbs sessile or up to 1.5 cm stiped, the stipe 4+ flattened;
each bracteole subtending several flowers; tepals smooth .
.................... 2. A, guttatum
10. Increase butbs 1-4 cm stiped, the stipe thread-like. Each bracteole
subtending a single flower; tepals outside finely but distinctly
papillate or scabrid . . . . . . . . 3. A, mareoticum
8. Spathe 1, persistent ; spathe acuminate for 0 1—0 3 cm, splitting by 2(—4)
slits into 2(-4) spathe-valves.
11. Protective bulbcoat-leaves membranous, with age breaking up into
fibres or not, nevernetted . . . . . . . . 4. A, sphaerocephalum
11. Protective bulbcoat-leaves conspicuously fibrous and always netted
..................... 5. A. ascalonicum
1. Leaf blades flat, not hollow, sometimes folded or keeled, the leaf margin
distinct ; blades scattered along the scape, or approximate close to the ground.
12, Inner filaments tricuspidate; leaf blades L scattered along the scape.
........... Sect. Allium p.p.
13 Protectlve bulbeoat-leaves smooth, not fibrous and netted.
14. Inflorescence provided with bulbils; increase bulbs usually
several, large, all of the same size as the main bulb. Cultivated
.................... . . 6. A, sativum
14. Inflorescence usually without bulbils; in S. Africa and on the
Canary [s. with bulbils or not; increase bulbs cither many, and
small, very much smaller than the main bulb, or 0-2, and large,
of about the same size as the main bulb.
15. Outer filaments, as well as anther-bearing cusps of inner fila-
ments usually exceeding the tepals, or rarely shorter than the
tepals; leaf margin usually crenulate. Mediterranean region, S.
and Middle Europe. (Cultivated A. ‘porrum’) . . . . . . .
.................. 7. A. ampeloprasum
15. Outer filaments, as well as anther-bearing cusps of inner
filaments, not exceeding the tepals; leaf margin entire,
S.Africa. . . ... ... .. .... 8. A, dregeanum
13. Protective bulbcoat-leaves fibrousand netted . . . 9. A, baeticum
12. All filaments simple; leaf blades + approximate.
16, Scape sharply triquetrous; seed provided with a caruncle; spathes 2.
............ Sect. Briseis . . . . . 16. A, triquetrom
16, Scape terete, or sometimes faintly angled; seed without caruncle;
spathe 1.
17. Plants rather slender, with rather narrow leaves; outer leaf sheaths
usually closed; ovules 2perlocule . . . . . . . . . . . ..
..... Sect. Molium
18 Leaves halry, sometimes only on the margin of the blades, or
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only in the basal part, sometimes inconspicuously.
19. Scape long, (8-)10-70 cm.
20. Hairs scattered, slender, not papilla-like.

21. Tepals subacute to subobtuse, the inner tepals
about as long as or longer than the outer tepals;
increase bulbs sessile.

22, Open flowers campanulate ; tepals 9-15mm . .
.......... . 17. A. erdelii

22, Openflowers stellate; tepals 5-8.5mm . . . .
........... 18. A, subhirsutum

21. Tepals broadly obtuse, the inner tepals distinctly
shorter than the outer tepals; increase bulbs tongly

stiped . . . . . ... L L. 19, A, longanum
20. Indumentum consisting of retrorse papilla-like hairs in
smallbundles. . . . . . . . . . . 20. A, papillare

19. Scape short, up to 8 em.
23. Prophyli distinct, persistent . . . . 21, A, tourneuxii

23. Prophyll soon withering, and hence absent . . .
............ .. 220A, chamaemoly
18. Leaves glabrous.
24. Protective bulbcoat-leaves with a fine sinuate structure,
not pitted.
25. Leaf blades 5-35 mm wide; spathe with [ slit . .
........... . . . . 23, A. neapolitanum
25, Leaf blades 2—9 mm wide; spathe with 2 slits . .
..... . 24. A, massaessylum
24. Protectwe bulbcoat leaves pitted.
26. Tepals ovate to lanceolate.

27. Tepals 7-14 mm long . . . . . . . 25. A. roseum
27. Tepals4-5.5(-7y mm long . . 26. A, ruhmerianum
26. Tepals suborbicutar . . . . . 27. A. blomfieldianum

17. Plants usually stout, usually with broad leaves; outer leaf sheaths
open to the base; ovules (3—)4-14 perlocule. . . . . . .
...... Sect. Melanocrommyum
28 Inﬂorescence large, globose longest mature pedicels 10-20cm
..... . - - . . .28, A, schubertii
28. Inﬂoresoenoe smaller umbellate to subglobose; mature
pedicels 2—4 cm.
29. Leaves large, 10—45 mm wide, always straight; gemmi-
ferous leaf present; ovules 4—6perlocule . . 29. A. nigrum
29, Leaves usually smaller, narrow to broad, 4—45 mm wide,
usually more or less contorted or curved, often with
wavy cdges, rarely straight, but then rather narrow.
Ovules 6—14 per locule.
30. Leaves 2-7, linear to strap-shaped, 4—-20 mm wide, top
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28

30.

narrowly acute, often withered at apex to various
degree; margin entire to denticulate; bulb small to
large with few withered protective bulbcoat-leaves .

C e e e e e o oo ... .. 30. A, orientale
Leaves 2(-3), broadly strap-shaped, 20—45 mm wide,
the apex broadly rounded and contracted into a short
acumen; the apical part usually withered and truncately
broken off’; margins usually conspicuously denticulate ;
bulb large, c. 4 cm long, with many withered protective
bulbcoat-leaf remains . . . . , . . 3L A, crameri
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DESCRIPTIONS OF SECTIONS AND SPECIES

Sect. Allinm

Sect. Allium; WENDELBO 1969: 26; ibid. 1971: 43 (as a sect. of subgen.
Allium),

Sect. Alliotypus DUMORTIER 1827: 140; STEARN 1944 : 21,

Type-species: A. sativum L.

Sect. Porrum G. Dow ex KocH 1837: 717; REGEL 1875: 13, 40; BENTHAM et
HookeRr F. 1883: 803; ENGLER 1887: 55; TACKHOLM et DRAR 1954 : 60; MAIRE
1958 : 250.

Sect, Crommyum WEBB el BERTHELOT subsect. Porrum BoIssier 1882: 229.

Type-species: A. porrum L.

Plants glabrous. Quter bulbcoat-leaves membranous, smooth or fibrous,
not with a particular sculpture. Leaf blades scattered along the lower half of the
scape, flat, or terete or semiterete, often canaliculate, and hollow. Leaf sheaths
closed. Scape terete. Spathe 1, either caudate and caducous, or at the top acute
or acuminate, persistent. Bracts and bracteoles present or not. Flowers not
nodding. Inner filaments tricuspidate, outer filaments simple or rarely tricus-
pidate. Ovules 2 per locule ; seeds without caruncle, 1--2 per locule.

In Africa9 species, nrs. 1-9.

1. A. vineale L. Fig. 3, Map .

A. vineale L., Sp. P1. 1, 1753:299; ibid. 1762:428 ; GussonE 1842:393; WEBB
et BERTHELOT 3, 1848:343; WILLKOMM et LANGE 1862 :210; BoissiEr 1882 :235;
BriQUET 1910:288; BATTANDIER et TRABUT 1902:332; JAHANDIEZ ¢t MAIRE
1931:124; MARKGRAF in HAYEK 1932:44; DmnsmoRe in Post 1933:635;
JAHANDIEZ ¢t MAIRE 1934:870; FRINBrRUN 1943:11, fig, 18; KUNTH 1943:382;
QUEZEL et SANTA 1962:212; PALHINHA 1966:137 ; DE WILDE-DUYFIES 1973 : 88,
fig. 2.

A. vineale var. typicum ASCHERSON et GRAEBNER 1905: 110; MARE 1934:
319; VINDT 1953:118; MAIRE 1958 262, fig, 894,

Lectotype: BAUHIN (HAGENBACH) s.n. ‘Porrum sylvestre gemtino capite’
(BAS).

A. compactum THUILLIER 1790:167.
A. vireale var. compactum BOREAU 1857:629; REGEL 1875:41; ASCHERSON
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et GRAEBNER 1905:109; VINDT 1953:118; MAIRE 1958:262; A. vineale subsp.
compactum RICHTER 1890: 198.
Type: not indicated.

A. affine BoissiEr et HELDREICH 1859:114.

Syntypes: Greece, Mt. Parnasso, 9-10 August 1852, DE HELDREICH s.1.
(lectotype: G:isotype: B); & Mt. Veluchi, SAMARITANI ¢t GUICCIARDI in
Herb. be HELDREICH 705 (G, L).

A. margaritaceun SMITH var. compactum BATTANDIER et TRABUT 1895:61:
LINDBERG 1932:32; JAHANDIEZ et MAIRE 1934:869; VINDT 1953:118; MAIRE
1958 266.

Type: Algeria, Le Corso, BATTANDIER s.n. (holotype: MPU).

A. margaritaceum SMITH var. bulbiferum BATTANDIER et TRABUT 1904353,
MAIRE 1958:266.
Type: Algeria, forét d’Afir, BATTANDIER s.n. (holotype: P).

Bulb depressed globose to ovoid, 20-30 x 15-35 mm. Roots glabrous, not
or sparingly branched. Increase bulbs 1-6, hemi-globose to oblong, usually
flattened or hollowed at one side, 5-20 X 4-11 mm, beaked for 3—5 mm,
sessile or up to 8 mm stiped, wrapped in one firm, straw-coloured prophyll,
the stipe flattened, 1-2 mm wide. Protective bulbcoat-leaves 1-3, thin,
membranous or usually breaking up into fibres, not netted, greyish brown
or yellowish. Sproutleaf 1, soon wilting, 2—-10 cm long, top oblique, hardly
emerging above the ground. Foliage leaves 3-35, glabrous; blades scattered
along scape, terete or canaliculate, holiow, rather strong-nerved, 10-50 cm <
1-5 mm, the apical part soon wilting and breaking off, top acute; sheaths
unequal in length, those of upper leaves longest, extending for a large part
above the ground, 5-75 cm long, whitish green or green, the sheaths of the
lowest leaves more or less breaking up into fibres. Scape 1, shorter to longer
than the leaves, erect, terete, hollow, 50—100 ¢cm long, 2- 5 mm diam. Inflores-
cence spherical to subellipsoid, 1-4 ¢cm diam., either without flowers and only
composed of many subsessile bulbils, or composed of subsessile bulbils together
with few to many flowers, or, in Europe, rarely with flowers only. Spathe 1,

F1G. 3. Allium vineale — 1. Habit of plant with young inflorescence still enclosed by the spathe,

x1i,: 2. bulb, %3/, 3. inflorescence composed of bulbils and flowers, spathe still attached,
x*ly: 4. perianth and stamens, partly, x6; 5—6. outer and inner tepal with corresponding
filaments, x6; 7. pistil, x6; &. ditto, longitudinal section showing nectarial tissue at the
base, X6;9. basal part of ovary with hooded rim covering excretion opening of nectary, x12:
10. increase bulb, x2; 11. transverse section of scape, x6: 12. transverse section of leaf, x6;
13. root, x?f;; 14—13. detail of outer bulbcoat-leaf, 8 and x16 resp.: 16. inflorescence,
flowers removed, showing receptacle and the single circular lacerated bract, the spathe still
attached, x2/,; 17. diagram of inflorescence: a. receptable, b. bract, c. spathe; 18. spathe,
detached, X1. (1. DE WiLDE & DoORGELO 2787; 2-18. WAG 172/69, spirit mat.).
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