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The work carried out between September 1962 and September 1965 falls 

into three main sections. These are:- 

1.A complete taxonomic revision of the group, basing this upon study 

of herbarium material at the Royal Botanic Garden, Edinburgh, at 

the Kew Herbarium, and the major European Herbaria. 

cytological examination of the collection of living material in 

cultivation at Edinburgh. 

3. Crossing experiments and field-work. 

The genus Iiuscari has been defined and separated, on both morphological 

and cytological grounds, from the closely related genera of Bellevalia and 

Hyacinthella. The genus is considered to consist of four subgenera, iiuscari, 

Leopoldia, Botryanthus and a new subgenus called Pseudomucari. 30 species 

hive been accepted, of which 3 are described for the first time 04. chalusicum, 

M. cycladicum, and N. microstomum). 2 species previously regarded as 

belonging to the genus (N. paradoxum and N. pycnanthum) have been transferred 

to the genus Bellevalia. Three of the acce:tcd bI:'cies have been further 

subdivided into varieties, of which four are new combinations. 

180 gatherings of the genus Muscari were cytologically examined, and 

counts and details of chromosome morphology obtained. All four subgenera 

are represented, and 20 of the species. Nine species were examined for the 

first time. Differences were observed between the general karyotype of the 

genus and those of the allied genera. There were also differences in the 

karyotypes of the subgenera, and observations were made on the differences 

between the species. Most species were found to be entirely diploid. 

N. aucheri and N. botryoides were found to contain some tetraploids which 

were morphologically indistinguishable. N. armeniacum contains tetraoloids 
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which are often distinguished by the presence of bulb offsets and bluer 

flowers, (N. armeniacum var. arrnerliacurn). M. neglecturn contains 

tetraploids, pentaploids, hexaploids, and there is one record of an 

octoploid. The polyploids and generally larger, have bulb offsets 

and are more widely distributed, and constitute M. neglectum var. neglecturn. 

N. weissii was found to contain many tetraploids, and the closely 

related N. cycladicum to be entirely hexaploid. 

90 crosses were made to test for five possibilities; inter-specific 

compatibility; intra-specific compatibility across polyploid levels; 

compatibility within levels; selfing; apomixis. It was found that 50% of 

inter-specific crosses succeeded; 60% of the plants tested selfed; 50% of 

the intra-specific crossed failed, of which 50% of the failures were across 

different ploid levcls; no individual produced seed pseudo-sexually. A 

field trip to Greece was undertaken in order to obtain further material and 

to study populations under natural conditions. Information was obtained 

concerning the variation of various morphological characters within 

populations of N. neglectuni var. pulchellum, i. commutatum and N. comosurn. 
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INTRODUCTION 

There has only been one previous account of the genus Muacari 

covering all the then known species. This was published by Baker 

in the Journal of the Linnear Society in 1871. Since that time a 

great doel of material has accumulated, 	for which Baker's 

treatment is often inadequate. This alone suggests the necessity 

of a new revision of the genus. Further, since Baker's revision, 

there has been much argument concerning the generic limits and 

constitution of Muacari and also of the allied genera, Bellevali& 

and Hrapinthslla. The present study represents an attempt to 

resolve these questions. It was hoped that an extensive cytological 

survey of the group would greatly assist in delimiting the generic 

boundaries, and also give some indication of the relationships of 

the various groups. It was for this reason that the work was 

considered to be cytotaxonomic rather than purely taxonomic. 

However, it was found that almost a complete revision of the genus 

was necessary before the cytological data could be of much value. 

Apart from the purely historical necessity of a revision of 

the group, a number of species accepted in Baker's revision are 

almost certainly based on large garden-grown specimens of previously 

described species. Others have deficient descriptions or type 

material. Be must have been greatly hampered by the paucity of 

wild material, and consequent lack of appreciation of the variability 

of the species. 

Mecar had been used as a generic name in pre-Linnean times by 

Tournefort (Inst. Rei Herb. 1  171 9), Cluai (Hiat., 1582), and iays. 

Linneus, perhaps following the system used in Bauhin's Pinax (1623), 

included the then known five species of Iluscari under Hyacinthus, 
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Miller, in the 6th edition of the Gardener's Dictionary (1752)9 

once again used Muacari art a genus containing five species. 

The genus was first split by Kunth (Fuai • Al., 1843), who 

removed BOSS of the species into another genus named Botryanthus 

(used as a subgenus in the present work). In 1843, arlator* 

created another genus, Leopoldia, for other members of the genus, 

leaving the remainder in Muacari. 

The nano Leopoldia had been previously used by Herbert 

(L j• t. 2113, 1819) for a group of species previously 

included in Amaryllis. however, Traub and Moldenke in their 

monograph of the Asaryllidese (1937)9 state th;.it 'Leopoldia Herb.' 

is invalid, and the name therefore becomes available for us. in 

Parlatore's sense. I have accepted this view, in spite of the 

doubts expressed by Rick.tt in T&xon (114: 135 (1964)). Various 

other easra have been created out of Mu8carj. In 1866, Salisbury 

published his Genera Plantarwn, in which he split the genus into 

three, Moecharia (equivalent to Muscari o.e.), Gomus (equivalent to 

Leopold), and Botryphile (equivalent to Botryanthus). All these 

names have earlier and valid alternatives, and have not passed into 

general usage. 

In 1878 Heidreich published a paper on the genus Leopoldia, giving 

a key to the species, of which several were first publications. 

Beidreich, like Baker, greatly underestimated the variability of the 

specie., and a number of the species described by him have been 

reduced to synonymy. In 1884, Boiseier'e flora Orientalis was 

published. The geographical area covered by that hors includød al.o.t 

all the then known species, and the account has furnished an is ortant 

basis for all subsequent work. Boisajer lists 38 aecies, of which 

I have accepted 18, and transferred 2 to the genus Bellevalia • H. 



divided the genus into three sections, Moscharia, Leopoldia, and 

Botryanthua, including in Botryanthus those specie. which I have 

placed in Subgen. Paeudomuscari. Leopoldia was further divided into 

two groups, Tenuiflorae and Brevifiorae, and Botriyanthua into 

MonophZllao and Plurifo]iae. Neither of these have been maintained, 

the former being difficult to apply, the latter having but littie 

use as it only removes one species from the major group. 

Since 1884 various regional accounts of the genus have appeared, 

such as that in Hala'csy's Conap. 11. Qraec. (1904), Stoyanoff and 

Stefanoff'. flora Bulgarica (19 43), Post's Flora of Syria (1933), 

Rechjng 	Flora Aegaea, and Wendelbols account in Flora of Lowland 

Iraq (1964). However, by far the most important is that of Lonina.. 

Loainekya in Kosaroy's Flora tJ.R.S.S. (1935). Leopoldia is 

treated as a separate genus; H. moechatum is placed in the monotypic 

genus Muacarisia Kostel., and the remaining species left in Muscari. 

This arrangement is unsatisfactory, for H. tnoachatum is almost 

certainly the type species for the genus, and therefore ?luacarimia 

should be Musarj, and )luscari (sensu Los-Los) should be Botryanthun. 

However, she published a new section called Paeudosuacarj, for 

species without the characteristic contracted flower. This is a 

very useful division. A number of new species were described, and 

of the two species which I have transferred t l3ellevalia, ahe 

leaves one (N. paradoxum) in the genus l4uscari ect. Lseudomuscari, 

and only transfers H. pycnanthum to Bell eva].ja. 

'Da th, 	 or thucsi.si 

species of Mueoari (1946, is another important treatment, in ithiob 

she uses Leopoldia and Potaanthus as sections, and includes those 

species which I have placed in %bgen, Ps ou4omusoari, in htrysnthue. 

The species concept used in her paper is rather narrower than that used 

in the present work, and some of the species which she accepted have 

been reduced to synonyms. 
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II SYNOPSIS OF CLASSIFICATI ON 

GFI4US )WSCARI 

SUBGENUS ?4USCARI 

1. inoachattz 

2 aacrocazpua 

SUBG1i2US LEOPOLDIA 

Group A. 

Group B. 

Group C. 

SUBGENUS BOTRYANThUS 

Group A. 

Group B. 

SUBGENUS PSEUDOMUSCAJI 

3. cosoeum 

k. cauoaeicu 

 wøiasii 

 amoenocoui 

 cycladicum 

 guasonai 

 tenuif1orun 

 lortglpes 

 eburnea 

 bicolor 

4eglectum 

 comutatum 

 1atifo].iun 

 amoniacum 

 aucherj 

 bouricasi 

 microtomum 

 botryoid.s 

21 • parvi f1oru 

22. plena 
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SUB GUS ?SEUDUSCARI Cont. 

23. inconstrictum 

214. chalusicum 

 azureum 

 discolor 

 coe].estia 

 turkewiczii 

 forniculatuni 

 caeruleum 

i 



III DISCUSSION OF CHARACTERS 

In the genus )ivacari there are only limited numbers of 

characters which are sufficiently independant of environmental 

influence to be taxonomically useful • Previous classifications have 

often made use of such characters, for example leaf and soape length, 

which are to some extent dependant on the external environment; this 

has caused the existence of a large number of irrelevant species names 

and also greatly obscured the taxonomy of the group. Of course, the 

variability of some of the characters is not necessarily only an 

expression of the action of the habitat on the genotype, but the genotype 

itself can be very diverse. The degrees to which the genotype and the 

environment contribute to the variable nature of a character can only 

be satisfactorily determined by extensive cultivation experiments. 

Characters which are of most use for the analytic aspect of taxonomy 

are those in which the various expressions of the character are 

limited in their internal variation and discontinuous from each other, 

and independent of the environment, an instance of this being the 

colour of the perianth teeth in the subgenus Leopoldia. 

Characters which are useful in living material may be partially 

or completely lost in dried specimens. A badly pressed Nuacari may 

be quite impossible to identify, although it is generally possible to 

assign it to the correct subgenus. For this reason infloresceno.a 

were preserved in spirit so th.t a record of flower shape was available, 

although the colour was completely lost. However, it was found that 

osmotic or other pressure distorted the shape and so reduced the 

usefulness of the method. Colour photographs were also taken of each 

plant as it came into flower. These were taken from two standard 



distances (8" & 15"), one to show the whole plant and the other to 

show the infloreacence in detail. This enabled the sizes of two 

plants to be compared directly from the photographs, which proved to 

be a valuable source of information about the plants in cultivation. 

The distortions of the flower colour by the photographic process 

were slight. 

The characters are discussed below in the order used in the 

description of the species. Char.:.cters which have not been used in 

the descriptions, but have merited discussion because of their use 

by previous authors, have been inserted where relevant. 

CHARACTERS OF THE BULB 

Tunics: the bulbs of all members of the genus Muscari are tunicate. 

The colour of the outer scaly tunics is often a useful character, 

particularly in the Subgen. Leopoldin. It is sometimes necessary to 

scrape away the outside tunic that has been in contact with the soil 

for its colour is frequently obscured. In the Subgen. Leopoldia, 

N. tenuiflorum and its allies have pale greyish brown tunics, the 

N. weisaij group have deep reddish brown tunics, and those of the 

N. comosum group are pinkish. In the Subgen. Botryanthus the character 

is of less use, most of the specie, having medium brown tunics. The 

bulbs of H. commutatuin and N. neglectum are indistinguishable, both 

being glossy chestnut. 

Roots: there are few characters of taxonomic use to be found in the 

roots, which in perhaps not surprising in a root system that is 

produced over a short period of time in the early season and discarded 

in the resting period. The two species that have unusual roots are 

N. moschatum and ile macrocarrum in which the roots are swollen and 
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persist over several seasons. Both species belong to Subgen. Muecari. 

Proliferation: several species of the subgenus Botryanthus produce 

large numbers of bulbila in the axils of the outer scaly leaf bases 

which readily take root and produce new plants. It appears tLtt 

this character is associated with polyploidy. The bulbs of M. negl.cti 

var. puichellus (which is a diploid), never produce bulbils and only 

multiply by a splitting of the apical moristem. However, the bulbs 

of M. negletum var. neglectum (which contains tetraploide, hexaploids 

and octoploids), produce bulbile with such prolixity that in 

cultivation it increases with great rapidity and is difficult to 

eradicate. N. armeniacum var. szovitaianu (a diploid) does not 

produce bulbi].e, whereas the tetraploid, M. armeniacum var. armeniacu*, 

does. It is noteworthy that the polyploids have a much wider 

geographical distribution than the diploids, and often grow in 

cultivated or disturbed habitats, both factors almost certainly 

dependant on the possession of bulbile. It is also interesting that 

most of the cultivated forms of the above species are polyploide, in 

spite of the fact that there is frequently little size distinction 

between the levels. The horticulturists have presumably selected out 

the polyploida because of their high rate of increase rather than 

their greater showiness. The possession of bulbila has effects on 

the study of variation within populations since a group of plants 

covering a wide area may in fact contain only a limited number of 

genotypes. 

Size: this is not a character of such use, particularly in herbarium 

material since the pressing may completely alter the size of the bulb. 

In general, the site of the bulb is related to the size of the rest of 



the plant, but it is interesting to note that within a species, plants 

from very high altitudes have bulbs which are relatively much larger 

than those from low altitudes • The bulb of the largest Muscari known 

which has been described as a new species by K. H. Rechinger 

(P4. dionysicum), has unfortunately not been found. 

Shape: the shape of the bulb is rather uniform throughout the genus, 

being ov:,tii to pyriform. The bulbs of the related genera are 

similar. 

CHARACTERS OF THE LFX? 

Number: this is an important character because several of the 

species are immediately distinguished by the number of the leaves. 

There are two species of Muecari that normally produce only a single 

leaf, M e  eburnea (bubgen.Leopoldia), and H. latifoliu (Subgen. 

Botryanthu). This must have an interesting effect on the growth of 

the bulbs if it is only capable of adding one new leaf-base in a 

season. H. aucheri and H. azureum have generally two leaves, although 

in cultivation they may occasionally produce three or four. All 

other species have between three and seven, an exceptional number of 

eleven being produced in N. longipea var. deserticolum. 

Shape: this is another important character, even though the range of 

variation is limited, leaves being either linear, linear-elliptic or 

oblanceolat,. The term linear is used to indicate leaves in which 

the greatest part of the leaf is parallel-sided. The term 

oblanceolate is used for leaves in which the broadest part of the leaf 

lies between the middle of the leaf and the apex, and in which the 

two edges are not or only for a short distance, parallel. The term 

elliptical is used for leavez in which the broadest part is at the 
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middle, the leaf narrowing from this point above and below. The leaf 

apex may be either acuminate, acute, obtuse, and may be flat or hooded. 

Frequently in species which produce leaves well before the flowering 

period, the apex of the leaf may have dried away or been grazed, and 

this useful character is lost. The ccmrnone&t shape is produced by a 

basal aeriatem which remains the same width throughout the growth of 

the leaf, producing a linear leaf. This is found in all species of 

Subgen. Leooldia and in N. neg].ectum and M. armeniacum in Subgen. 

Botriyanthua. (In the latter species an octoploid plant collected in 

the Crimea is very unusual in that it has narrowly oblanceolate leaves). 

Typical plants of N. botryoidee are easily distinguished on leaf 

shape alone, the leaves being oblanceolate, although even in this 

species occasional variants are produced in which the leaves are 

linear. M. auchori and N. azureus are similar in that the leaves of 

both species are narrowly elliptical. 

Colour: the upper surface of the leaf in many species is glaucous 

and paler than the lower surface. M. azureum and N. aucheri can be 

told apart on this character in the vegetative state, the leaves of 

the former species being distinctly glaucous on the upper surface, 

the other not at all. Some plants of all species of Botryanthue may 

be reddish or purplish on the lower parts of the leaf, but this does 

not seem to have any taxonomic importance at species level as it may 

possibly depend on the degree of illumination. The leaves of the 

subgenera )luscari and Leopoldia do not show red pigmentation. 

Relative width: the leaves of most broad-leafed species, particularly 

in the eubienue Leopoldis, show a marked diminution in width depending 

on their position in the series. In all cases the outermost is the 
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widest, and they become narrower towards the centre. In one plant 

of M. longipee with six leaves, the outer leaf was four times as 

broad as the inner one, and in M. commutatum the outer one was twici 

as broad. It might be of value to carry out some detailed studies on 

the recession of leaf size as the character may have some taxonomic 

significance. However, large numbers of individuals of one species 

would be needed to give the results validity. 

Leaf marginl in the subgenera Muscari, Botryanthus and Pseudomuscari, 

the margin is uniformly smooth and sometimes narrowly scarious. In 

the subgenus Leopoldia the margin is occasionally minutely ciliate. 

This character has no taxonomic importance as leaves on the same 

plant may differ in the size and density of the cilia. 

Midribs in most species the upper surface of the leaf is uniformly 

green, but in N. microstomum, M. bourxaei , l  and H. inconstrictum a 

conspicuous white line rune the entire length of the leaf. The first 

two of these species are both in the ease subgenus and are linked by 

other features such as flower colour and distribution. H. inconstrict gg  

is on the other hand in another subgenus, and is very distinct. It is 

interesting that a character that is so unusual for the genus should 

have arisen separately in such divergent groups. It is possible that 

there are other species showing this character of which I have not 

seen living material for it is very difficult to detect in herbarium 

specimens, The allied genus of Hyacinthella exhibits raised 

].ongitudinal nerves on the leaves which are sometimes whitish; these 

do not appear to have any relationship with the lines described above, 

(Bee Feinbrun, loc. cit.). Leaf sections of  M,, boi.raej and 

H. inconstrictum are shown in Fig. I 
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M. Inc onstrictum 

palisade layers 

'hinge thicke 

M. bourgaei 

palisade layers 

very large epidet 
c 

Hyacinth ella pa/la siana 

9&s(clerenchyma 
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Length; this measurement is given immediately preceding that of the 

width in the descriptions. It is an extremely variable character and 

seems to depend in part upon the habitat, as leaves of plants grown in 

cultivation in the open ground can be more than six times as long as 

those (of the same gathering or the same clone), grown in pots in the 

cold frame, although relative length of acape and leaf remain the same 

whatever the absolute size. 

Jth: this character is taken only from the widest part of the outer 

leaf and is variable within much narrower limits. To some extent it 

also is dependant on the habitat and, as has been stated above, on the 

position of the leaf in the series. 

Posture: the terms used to describe this character are the following: 

"erect" which is used for leaves standing nearly vertical as in 

N. botryoldee and M. parviflor-um; "erect-spreading" in which the leaves 

are held at more or less 45
1 
 as in M. bourgaei; "recurved" in which the 

leaves are arcuate and curve away from the acape, as in N. auchori and 

N. azureum; "sinuous" in which the leaves curl in more than one direction 

like those of N amoenocomum; "horizontal" in which the leaves lie close 

to the ground as in some M. commutatuni. 

Leaf section: the term "canaliculate" is used to indicate a leaf in which 

its entire length is curved like a piece of guttering. In some cases 

this curvature is so intense that the leaf appears to be terete. An 

example of this is seen in N. neglectum var. puichellum. In general, 

the narrower the leaf the mcre intense is the channeling. This may 

represent an approach to the condition found in many grasses w!ere 

the leaf rolls up under dry conditions so as to reduce the surface a. 

hence water lose. Crtainly the broad-leaved species do tend to grow 
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in more .esophytic habitats than the narrow-leaved ones. The three 

species with a median white line have leaves that are V-shaped in 

cross-section, and are described as V-canaliculate. 

CHARACTERS OF THE SCA1 

The term ecape is used to include all the flowering axis, and the 

length is measured from where it extends beyond the bulb to the top 

of the races** 

Relative lepmth: the relative length of the soape compared to that of 

the leaves is sometimes a useful character, the scape being consistently 

longer in N, botryoidee (except in occasional, plants), M. 	 j.Mq  

M. caucaeica, M. latifoli and others, and is shorter in 

In the majority of the species the soap* is more or less as long as 

the leaves, 

Colou: the scape, which in generally green, may be reddish or purplish 

in the lower part and may be marked with spots or stripes. Also the 

part of the soap* that supports the flowers may be blue or purplish. 

This colouring does not seem to have any important significance and has 

been disregarded in the description.. The scape is generally single, 

but some bulb., particularly in garden material may produce two or more. 

1ARACTERS 07 ThE INFLORESCI24CE 

Densa in the descriptions some attempt has been wade to give an 

indication of the density of the inflorescence, a char&ct,r that 

depends on four variables; the length of axis between the origin of 

each pdice].; the length of the p.dioel.; the size of the flower; the 

age of the inflorescence. All the descriptions of the infloresoence 
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refer to "mature" racemes, that is, ones in which more than 75 of the 

fertile flowers have opened. The only exception being where phrases 

such as "at first conical, later cylindrical" have been used, the first 

part of the phrase indicating the shape of the immature inflorescence. 

It might hay, been possible to quantify such terms as "very dense," 

"dense" etc. by measuring the distance between each consecutive 

pedicel base, and taking the average for a races*. However, the 

distance that would qualify the term "dense" for the subgenera 

Leopoldia and Muacari would mean the term "lax" when applied to 

Botryanthus and Poeudomuscari. Hence the following qualitative 

definitions have been used: (see Fig. 2 ), "very dense" is used 

for an inflorescence in which the flowers are closely packed and may be 

imbricate, and completely obscure the pedicels and the rachia; "dense" 

is used when most of the flowers are touching, but pedicels and rachia 

are visible, particularly in the lower part of the raceme; "lax" is 

used when all the flowers are isolated and the rachie is exposed. To 

some extent this character is differentiated according to the subgenera, 

In Subgen. Macari both species have dense inflorescences, although 

some plants of M. moachatum become lax. Subgen. Leopoldia has 

consistently lax racemes, whereas those of Botryahthua are generally 

dense except for M. botryoidea and H. parviflorua. Subgen. Pseudgj 

contains species which show all the states. 

Shape: where the shape of the inflorescence is indicated,"conical" is 

used to denote one in which the pedicels of the lowest fertile flowers 

are the longest and decrease in length upwards • The pedicel length of 

the sterile flower is disregarded. Here again it is necessary to 

stipulate that the inflorescence is mature because most are conical in 

the early stages, indeed a species (N. conicum Baker) has been used 
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on young pints of M. armeniacum. The term cylindrical is used when 

the pedicele of all the fertile flowers are more or lees the san• 

length. In the early stages of flowering M. longipeb var. longipee 

has a cylindrical raceme which later becomes conical as the pedicels 

of the fertilised fertile flowers rapidly elongate. In most plants 

of this species the infructescence retains conical, but in some the 

elonation is equal for all the pedicels, so that the infructescence 

is finally cylindrical, as in M. comosum. 

CHARACTER OF THE ERACTB 

The bracts yield no characters of importance. Throughout the 

genus they are very smell (0.5 - 1.0 mm.), whitish or bluish, and bifid 

to varying degrees.  

CHARACTERS OF THE EWICEL 

It is only necessary in the Suben. Leopoldia to discuss the fertile 

and sterile pedicels separately. The absolute length of the pedicela 

Is often variable within a species and in the plant, the variation being 

associated with the age, 	:osition on the rrehie (for instance, 

the lower pedicele of N. armeniacum 'rs shorter than the upper ones), 

and the environment. However, the relative length of the pedicel to the 

flower is an important character In the Subgen. Leopoldia. 

1ostur,: this i& an important character. The 138criptive terms used 

aze self-explanatory; horizontal; ascending; deflexed; arcuata; upwards 

or downwards spreading. In the Genus Hyacinthella the pediccia are 

ascending, whereas in P1uscari they are horizontal or deflexed, except 

for two species with &sceing pedicels, X. parviflorum and . azureum. 

The former species is certainly a Muecari, but the latter haE occasionally 
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been placed in Hyacinthella. (see discussion under that op.). In 

H. (jaopo.dja) enioeriocoaum the flowering pedicele are horizontal but 

become ascending as the fruit matures. 

Colour: the colour of the fertile pedicela is greenish, whitish, or 

of the same colour as the flower. The pedic.].e of the sterile flowers 

of Leopold.ta are often fleshy and brightly coloured, and may be shorter 

or longer than those of the fertile flowers. This offers a useful 

distinction between M. comoeum and M. caucasicum (.e. key). They 

are generally ascending, except in M. weieaii and H. oycladicit. 

CHARACThRL OF T4E FLOWER 

Sha: this is a character which is hard to express in descriptive 

terms or phru..ee, and has been dealt with in a simplified way. 

Fig. 3 shows the terms used and the forms to which they apply, 

which are used only of flowers which are at full anthesis and 

neither just opened or "going-over," and also which are taken from the 

middle of the inflorescence; flowers from the lower parts are often 

rather shorter. Russian botanists have made great use of flower shape 

in the separation of species, for instance in the group of species 

now referred to H. armeniaoum • Indeed the degree of shape difference 

sufficient to separate two species in the Russian system may be found 

in the same raceme if two flowers are taken, one from the bottom and the 

other from the top. The shape is profoundly altered by drying and 

severe pressing, both tending to exagcerate the width. It is quite 

possible that differences in shape of aubepecific or even specific 

importance have been obscured in the herbarium and disregarded in the 

living material because of the email amount available. The prominence 

of the "shoulders" (see Fig. 2 for an explanation of this term) is a 

useful, character, particularly in the Subgen. Leopoldi*. In the Snbgea. 
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)uscari the shoulders have become so prominent that they form a 

distinctive corona that has a brownish shrivelled surface that is 

sharply differentiated from the rest of the tube. Even plants without 

contracted flowers may have this ridge or shoulder at the base of the 

lobes, in which case these are the remains of the folds of the young 

flower which enable the dense packing of the buds on the unexpanded 

raceme. In most species of the genus the sides of the tube are 

parallel or convex, but in some members of Subgea. Leopoldia the aides 

may be slightly concave, in which case the term "waisted" is applied to 

the flower. 

Contractions the flowers of three of the subgenera are contracted, in 

other words the diameter of the opening bounded by the teeth is less than 

that of the broadest part of the tube. This is at its most extreme in 

M. microstoum which hags a minute orifice which suet considerably reduce 

the number of pollinating agents. It is of interest to speculate whether 

the contraction throughout the genus has functional significance as a 

mechanism for selecting pollinators or for preventing excessive drying 

of the pollen or stigmatic surfaces (it was found during the crossing 

experiments that ovaries exposed by removing the whole perigonium failed 

to develop), or whether it represents a non-functional orthogenie trend 

in the group. Flowers which are not contracted, or in which the 

contraction is so slight as to be frequently obscured in pressed material, 

have been placed in the Subgen. Pseudomuscari. It seems very likely 

that some of these uncontracted forms have been developed from 

contracted ancestors. The allied genera Bellevalia and Idyacinthella 

which all have camtanulate flowers, have, with the exception of 

H. paflasjana, the anthers lying at the opening of the tube or under the 

lobes. Subgen. Pseudomuscari has species with campanulate flowers, such 

as H. azureum and M. chalusicum, but the anthers lie half-way down the 
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tube. 

Colour: this is an extremely important character for the speciation 

of the genus, particularly in Subgen. Botryanthus. Unfortunately it 

in also the character that is most easily lost during the drying 

process, for if the drying is too slow the coloar fades in which case 

it may be impossible to identify the species. The young unopened 

flowers of all species are blue, sometimes rather greenish or purplish. 

In Subg.n. M 
 

wcarl this colour changes to yellow or greenish-white as 

the flower matures • In $ubgon. Leopoldi& the mature fertile flowers 

are brownish, but the sterile flowers retain the juvenile colour. 

In Botrynthua and Paeudomuscari the fertile flowers remain blue, the 

shade of which may darken as the flower opens and again as it fades. 

The subtle differences of shade and tone which may be quite apparent 

to the eye are frequently very difficult to convey by word in the very 

limited esce of a botanical description, and phrases like "bright sky 

blue" will have rather different associations for each taxonomist. 

However, phrases such as the above, although dangerous, do have the 

advantage of being short, certainly shorter than a list of the various 

shades of colour shown by a species culled from one or another of the 

standard colour indices. Matching up flower colour is a very time-

consuming occupation and the finer differences of colour have been 

ignored, except in the cane of N. arseniacum var. saovitsisnum where 

the rather purplish shade of the blue is the only character that 

differentiated the diploid from the tetraploid N. armeniacum var. 

armeniacume Except for the Suben. Leopoldia the tube is uniformly 

coloured in all species, with the exception of N • anureum and 

H. coelente (which may be conepecific), in which the tube in striped by 

six dark veins twining into the lobes • In Leopoldia the distal part of 

the tube just below the shoulders is often a darker brown than the rest 
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or proximal part, although this character offers nothing of taxonomic 

importance. 

Tube length: this is measured from the insertion of the teeth to the 

insertion of the pedicel, and is the measurement given immediately 

after that of the tooth length. The addition of the two measurements 

gives the total length of the flower, if the teeth are considered to be 

straight. The width of the flower is not given because this measurement 

is so affected by the drying and the degree of pressure applied during 

that process. Also as the shape and length are given, it is possible 

to infer the width. Al]. measurements unless otherwise stated apply to 

herbarium material. 

Tooth colour: this furnishes characters of great taxonomic importance. 

In the ubgen. Muacari the teeth are small, brownish and often difficult 

to distinguiah from the corona. In Subg,n. Leopoldia the colour of 

the teeth splits the group into three series, the M. coaoaum group 

having whitish teeth, the M. weiasii group having deep yellow teeth, 

and the M. tenuiflorus group with blackish teeth. In Eotryanthue, 

except for M. latifolium and M. commutatum which are placed in the same 

series and have concolorous teeth, all the species have white teeth, 

or rarely very pale blue. The same situation occurs in the Subgen. 

Pseudoinuscarj. 

The colour of the teeth is a character that may have great 

significance in the evolution of the genus. In Leopoldia it is 

particularly intere8tizig that two of the sections, those with black 

whitish teeth, should have widely overlapping distributions and it is 

tempting to speculate that with species pairs from each section, such 

as M. comosus and M. tenuiflorum or M. caucasicum and M. ].ongipee with 

similar distributions and ecological preferences may remain distinct 
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because of the tooth colour. This might be because the pollinator 

being attracted to either species by the comue will then gather pollen 

from one or the other by a selection based on the colour of the teeth. 

Although the yellow-toothed group is exclusively Aegean (except for one 

record for the south coast of Turkey), it is overlapped by the "ccumosus" 

group and the tooth colour may again serve to keep the species 

genetically separate. A ai!ni].er situation may arise in Botrtnthua and 

Pseudosuacari • Here it is particularly interesting to note that the 

three specie that have dark-  teeth, ii. ooutatta, M. latifolj, 

and M. inconatrictum, have distributions that are ailopatric but 

immediately sequential east to weat • whether these three spades are 

related by common ancestry is a moot point, but it is interesting that 

three species with similar flowers that would presumably attract the 

same pollinator are geographically isolated. ilowever, it must be pointed 

out that other members of these eubgen.ra with white teeth do have 

overlapping ranges without the existence of extensive hybridisatioa, so 

tooth colour can hardly be considered as one of the main factors is 

the maintenance of specific barriers throughout the genus. 

the teeth are generally obtusely triangular or acuminate. Often 

the teeth are differentiated into two series of three, the teeth in 

the outer one being slightly larger. This has been disregarded because 

the difference between the two sizes are so email that changes during 

drying may completely mazk them. The teeth may be either erect, 

spreading or rocurved. These terms are illustrated in Fig. 4 

Length: this measurement which unless stated refers to pressed 

material, is given immediately preceding that of the tube length. It is 

taken fro* the top of the tooth to the level at which it fuses with 

the adjacent ones • If the tooth is strongly recurwed the length of the 
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flower obtained by adding the two measurements together will be 

rather more than the appar?nt  length. 

CHARACTEB 07 TIlE STERILE FLOdERE 

The change from fertile to sterile 18 generally abrupt, the 

sterile flowers possessing only vestigial sex organs. Occasionally 

in members of Lotryanthua there are a few intermediates with vestigial 

anthers but functional ovaries. In l3otryanthue and in Eseudomuscaz'j 

the sterile flowers may open, but in Leopoldia they always remain 

closed, and it is only in this subgenus that they offer criteria for 

specific delimitation. In ubge. Nuecari there are frequently no 

sterile flowers and if present they are minute. In Botryantlius there 

is often a group of sterile flowers at the toTi of the recess which 

are paler in colour than the fertile ones, conspicuously so in 

M. neglectum vare pulchellus where in some plants the sterile flowers 

may be almost white and the fertile ones blackish. In Leopoldi* the 

shape of the sterile flowers has been used as a specific character, for 

instance H, tubiflorum was described for plants of N. comoua with long 

tubular ones. However, as a complete series of intermediates exist 

between the typical form with short sterile flowers and the types given 

specific distinction, the name has been reduced to a synonym. On the 

other hand the relative length of the two sorts is important, 

particularly to distinguish between 14. comosus and M. caucasious. 

In the former species the sterile are shorter than the fertile, the 

reveree being the case in the latter. The colour is of minor 

importance and is frequently lost in the herbarium. N. amoenocomum is 

the only member of this subgenus which does not have a conspicuous 

comue, the sterile flowers being represented by a tuft of purple 

bristles at the apex of the racem. 



26 

Cosuas most species of the genus Nuscari produce individuals in which 

the apical flowers of the raceso lack both anthers and ovary. Then. 

sterile flowers are frequently different in form and colour from the 

fertile ones. In the Subgen. Muscari the sterile flowers are smute 

and generally abbent; in Subgen. Fseudomuscari sterile flowers are 

often present and are often paler than the fertile ones; similarly in 

Subgen. Botryanthue (the difference is particularly conapicuus in 

N. neglectum). It is only in the Subgen. Leopoldia that the sterile 

flowers and their pedicels are more brightly coloured than the fertile 

ones, and often form a conspicuous apical tuft or 'cosus.' Theae 

tufts say serve to attract pollinators to the lees conspicuous 

fertile flowers beneath. Species have been erected upon differences 

in comue development. For instance, the name N. holzmanni has been 

used for plants of N. comosum with only alight coma development. 

However, populations of M. comosus show great internal variability 

in number of sterile flowers and pedicel length (see Fig. 70 ). 

The comus is generally well developed in N • comosum, N • caucasicia, 

N. t.nuif]orus, and N. longipes, but is lees conspicuous in H. w.ieeii, 

N. cycladicum, and N. guesonei, and is scarcely present in N. eburnea 

and N. soenocosta. Its absence may be associated in the last two 

species with a change in the pollinating agents. 

Dehiscence of the perigonium: 

In all species of the genus the perigonium dehisce basally an 

the ovary enlarges, and may persist for a while as a calyptra covering 

the distal part of the fruit • The type of dehiscence is important as a 

generic character for it is one that serves to differentiate Muecari 

and Bellevalia from Hyacinthella in which the perigonium splits along 

its length and remains attached to the base of the fruit. 
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Position of the anthers: 

In all species of the genus the anthers are included in the 

tube, with the filaments more or lees at the middle. As with the 

teeth, some species have the anthers disposed in two distinct series, 

and others are obscurely biseriate. The character has been used by 

Schohian (1946) to separate M. armeniacum from other species of the 

group, but this does not sees to be a very satisfactory character an 

the degree of separation of the series depends on the age and 

position of the flower. 

CHARACTERS OF THE FRUITING RACE 

In most species of the genus the axis of the inflorescence 

elongates as the capsules mature, so that the infructescence is lax. 

In M. aucheri and M. azureum this does not happen and the capsules 

are densely bunched giving the infructeacence of these species a 

very characteristic appearance. Except for some species with unusual 

capsule shapes, seed characters, etc. it is quite impossible to 

identify a J4uacari in the fruiting state. It should be pointed out 

that for several species no characters for the fruiting state are 

known because of the lack of suitable material. Only further 

collecting can remedy this. 

CHARACTERS OF THE CAPSULE 

Shape: The capsule of all members of the genus is sharply 3-angled 

or winged, giving in cross-section the appearance of a three winged 

star. This character serves to separate the genera Muacari and 

Belleva].ia from the genus Hyacinthella, species of the latter genus 

having capsules with three round-backed valves. The shape of the 
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capsule has been used by many previous authors as an important 

character in the delimitation of species. Certainly the shape is 

very variable, but capsules even on the ease raohia may vary widely, 

ly a small number of species, such as N. ccmutatum and M. longipes 

can be identified by the shape of the capsule. Capsules of the 

Subgen. Miscari are very characteristic as they are always over 15 ms. 

in diameter and very prominently winged. It is possible that theee 

capsules may be indohiscent, but it is a difficult character to 

detect in dried material, and in cultivation the species do not 

readily produce fruit • The wall of the capsule becomes chartsceous 

at maturity and is minutely wrinkled. It was thought that the 

patterning of the wrinkles might yield some character of taxonomic 

interest, but close examination suggested that this was not so. 

For an explanation of the descriptive terms used, a*O  Fig.  3 

Length * z4 width: where two measurements are given, the first is the 

length measured from the insertion of the p.dioel to that of the 

stigma (in strongly cordate capsules the longest length will be 

rather more than this measurement), and the second is the width taken 

across the widest part. Where only one measurement is given the 

capsule is orbicular. Measurements are only taken from capsules 

which have, or are ready to, dehisce. 

CHARACTERS OF TilE SE 

Number: all species of the genus for which this character is known, ve 

only two seeds in each loculua, and it seems reasonable to assume 

that this Is the case in all the other specie.. Both H7acinthellp 

and 8.11.valia have two or more seeds per loculus, four being a common 

number. In Be pycnanthum (which has previously been placed in 

there are four ovules in each loculus of which only two come to maturity* 
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This may represent a stage in a series of reduction to the number of 

ovules present in Muscari. 

Surface: all species of the genus have seeds with black shiny 

surfaces. Hyacinthella is similar in this respect, but the seeds of 

Bellevalia are often bluish, and always have a waxy bloom. Further, 

except for M. azureum and H. inconatrictum, all species have seeds 

which are minutely wrinkled or pitted. There are no characters of 

importance to be found in the type of wrinkling. In the two species 

mentioned above the seeds have smooth teetas, the seeds of H. azurei* 

having a shallow circular pit at the basal end, those of 

N. inconatrictum are quite smooth. N. caucasicum (Leopoldia) has 

unusual seeds with a small white hiluin. In several species seed 

are still unknown, 

most of the species have globular seeds, and only one 

measurement is given. In other species with ov 	or pyrifora seeds 

both length and width are given. 

FLOWERING TIME 

All species, except N. parviflorus, flower in the spring or early 

summer. Some alpine species such as N. bourgaei and N. aucheri 

flower as soon as the snow has melted. N. parviflorum flowers from 

September to November, although the leaves are produced in the 

spring. In cultivation at Edinburgh N. azureum is the first species 

to flower, opening in mid-March. Most members of Botryanthus flower 

in April and May, N. armeniacum flowering rather before H. neglectum. 

Members of Subgen. Leopoldia flower later, in late May and June. 

fRCMOSOIIE IIWIBER 

All species of the genus have a basic number of 9.  In the 



descriptions only the numbers are given, with no details of 

morphology or other characters. A discussion of these characters 

is given in the chapter on cytology. Where more than one level of 

ploidy has been found, no indication has been giv€ri of the relative 

proportions of occurrence of each level. Only in the Subgen. Leopoldia 

has polyploidisation been associated with known speciation, where 

M. weisail, is the only tetraploid and M. cycladicum is the only 

hexaploid. All other species are diploids. 

Unless there are other characters associated with differences in 

ploidy level no special taxonomic recognition has been accorded to 

the various levels. In a revision of this sort it seems more 

important to attempt to classify the gross morphological variation 

rather than the intricacies of the breeding system. 

HABITAT 

The genus contains species from a wide range of habitats - from 

the damp meadows of East Angus to the steppes of Anatolia, and from 

the coastal dunes of Palestine to the alpine peaks of Kurdistan. A 

few species such as M. bourgaei, which do not usually grow below 

1500 a. and N, latifolium which is restricted to the Pinue nigra 

forests of western Turkey, have narrow ecological preferences, but 

even these species grow well at Edinburgh. Other species, such as 

M. n.gl.ctum ,have both wide geographical ranges and a broad spectrum 

of ecological tolerance. Most species in the subgenera Leopoldia 

and Muscari grow in more acid habitats that the other two subgenera, 

and, with the exception of the widespread N. comosum, are more 

difficult to flower in British gardens. 

Distributions This is discussed in chapter X. 
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IV DISCUSSION OF TAXON4IC GROUPS 

QE4ERIC LIMITS 

The limits of the genera Muacari, Bellevalia, and Ryacinthella 

and indeed, even their taxonomic status, have long been argued. This 

argument has stemmed not from the vagaries of the taxonomists who 

have worked on the group, but rather from factors inherent in the 

plants thessalve. • The basic family 'blueprint,' which in modified 

in each genus, and in a subsidiary way in each of the contained species, 

seems in the Li].iaoeae to be both tightly organised and isplastic. 

This means that related genera will share a large number of characters, 

and that genera will tend to be erected on much narrower bases of 

character differences than is usual in other groups. Similarly, single 

character differences of an easily observable nature will be very much 

ov.rw.ight.d. In the Tribe Scilloideae the majority of the members 

have caapanulate flowers with the perianth lobes fused for part, 

sometimes more than half, their length. The genus Muscari was created 

for those in which the perianth lobes were nearly completely fused 

and in which the opening of the flower was smaller than the maximum 

diameter of the perianth tube. However, it was found that this was 

not an absolute character, i.ee t)uit there were more than the two 

possible character states 'campanulate' and 'strongly contracted.' 

Ther* are specie., such as M. pallens and M. incoristrictum, for which 

it is difficult, particularly in pressed material, to decide which 

state they exhibit. There are also species such as M. Pycnanthum and 

paradoxum (both now placed in Bellevalia) and H • azureus and others, 
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which although clearly not contracted, stand rather outside the 

character associations of the allied genera. The presence of 

'intermediates' raises the question of whether or not the genera 

should be considered as such, or rather of lesser rank. Indeed, 

Boissier in the Flora Orientalia ranks Hyacinthella as a Section of 

Bellevalia, and of course Linnj  considered all three genera as part 

of Hyacinthua. 

Hence, the over-emphasis on this single overweighted character 

and the consequent rather arbitrary isolation of a number of species 

from the genus which are then forced into the allied genera, has led 

to a general confusion in the classification of the group. If, on 

the other hand, the weighting on the single character of flower-

contraction is reduced and more attention paid to the association of 

several characters, then a clearer view of the natural groupings 

emerges. Of course, any character or character-state may be shared 

by two of the three genera, and there are also many characters which 

are common to all three groups. All three genera are from the 

Mediterranean and near east area, all have tunicate bulbs, papery 

capsules, leafless scapes, and largely fused perianth lobes. However, 

characters which have different states in only one or two OA' the 

genera may be found in flower, capsule, seed, and leaf. This 

information is presented in Fig. 5 

It should be pointed out that for some of the rarer species full 

data is not available. Hence, the genus may be defined, for the 

present an follows: 

Perianth colour blue, brownish, or yellow or whitish, 

not changing after anthesis, perianth lobes often of 
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Abscission 	basal • + + 

Ion gtitudinal 

Sterile fls. 	present • • + 

PEDICEL CHARACTERS  
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horizontal or deflexed + . + • • 

CAPSULE CHARACTERS 

Shape 	valves strongly angled . . 

valves rounded + 

SEED CHARACTERS 

Surface 	glossy smooth + 

wrinkled 
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Colour 	black . . . • 

bluish or brown 
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a different colour; generally contracted, or if not, 

then perianth blue • Anthers always included in the 

tube, flowers often bifunctional, with sterile 

flowers at the apex of the race often differing 

in colour from the fertile ones. Perianth 

abeciesing around the base as the capsule expands. 

Capsule with sharply angled valves, with 2 seeds 

per loculus. Seeds black and often shiny, often 

minutely wrinkled. Basic number a 9. 

The three genera form quite natural groups orspecies-clusters, 

but it will be seen from the above definition that 2 species which 

have formerly been considered as belonging to Muacari must be 

transferred to the genus Bellevalia. These are M. pyonanthus and 

N. paradoxum (N. acutifolium). Both these species have campanulate 

flowers, with the anthers lying on the inside of the free lobes, some-

times have four seeds per locu]us, which are always smooth and with a 

bluish waxy bloom. The basic chromosome number is k, and the 

idiogram is indistinguishable from that of most Bellevalias • Both 

species were initially described as Muacaria. However, Boissier put 

(correctly) R. paradoxum in Beflevalia, but left the other specie. 

in Muscari. In her account of the genera in the Flora URSB, 

Loeina-Loeinekya left M. paradoxum in Muscari, in a new section 

called Pseudceuecari, which I have accepted although not for this 

species, and transferred N. pycnanthum to Bellevalia, also placed in 

a new section called 'Oxyodon.' Lewiteky and Tron (1937) transferred 

both species to Bellevalia on purely cytological evidence. However, 

Feinbrun in her monograph on Bellevalia (1938 - 1939) removed these 
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two species because she considered the colour and other characters 

excluded them from the genus. However, she stated that she had 

insufficient material and had no information regarding seed and capsule 

characters or full cytological details of the genus Muscari; their 

exclusion was only a temporary measure. I feel that it is necessary 

to maintain the transfer of these species bectuse the capsule, seed, 

flower morphology, and chromosome characters, clearly place the species 

in Bellevajia, and for this reason I have not included them in the 

taxonomic section. They should be placed in Belleva].ia Sect. Uxyodon 

Loa-Lon. 

I have made no attempt to define exactly what I mean when using 

the term 'genus.' This is because I consider that a far wider 

experience is needed before any pronouncements of value can be made. 

Hence, the actual concept of the genus has been an essentially 

idea based on previous assessments of the group by other 

taxonomists, and as evidence seems evenly arrayed for accepting either 

a broad concept of Muecari or splitting it into four genera (Mumoari, 

Leopoldia, Botryanthus, Pseudomuscari), it seems more convenient, at 

the present state of knowledge, to accept the broader concept. 

Once the genus Muscari has been circumscribed, an examination of 

the included species shows that they fall into four well marked groups. 

These are Muscri (which contains the type species of the genus), 

Leopoldia, Botryanthus, and Paeudo,nuscarj • Those groups have been given 

the rank of subgenera, and are defined below:- 

Muscarj 8 

Perianth yellow or pale greenish, strongly contracted, with the 

shoulders forming a distinct corona. Sterile fis rarely present: roots 

thick and perennial: Capsule over 1.5 cm. diam. 



M. 

Leopoldia 

Perianth yellowish or brownish, strongly contracted, shoulders 

often angled, but never forming a corona. Sterile fi.n generally 

prominent, bright blue or violet, grouped in a tuft at the top of 

the races.. Capsules generally ieee than 1.5 cm. diam. 

i3otryanthu 

Perianth always some shade of blue, rarely white, strongly 

contracted, without corona. Sterile fis the ease colour or paler than 

the fertile ones, never forming a distinctive comus. Capsules always 

lees than 1.5 cm. disis. 

Pseudomuscari 3 

Perianth shades of blue, tubular, campanulate, rarely slightly 

contracted. Sterile fla rarely present. 

The first three of these have been treated as genera in their own 

right by various taxonomists. Leopoldia was first described as a genus 

by Parlator. in 1845, Botryanthue by Kunth in 1843, and Muacari was 

used by To*rusfort in 1752,  although in the broadest sense, not just 

including He maorocarpta and H. moachatum. Salisbury in 1866 placed 

these two species in a separate genus called Muactrimia. TI* ease 

author in the eme publication also used the name Comus for Leopoldia, 

and Botrypile for Botryanthue. Nuscarimia and Botryphile must both 

be regarded as synonyms of Huacari and Botryanthus respectively, although 

Comua might have to be employed if Leojoldis is elevated to generic 

level • This in because the name Leçpoldia had bem used before 

Parlatore's publication by Herbert in 1819, for a segregate of 

}Iippeaetrum. However, there is considerable doubt (see Taxon vol. 13 

4; 135), that Herbert's use of the name was validly published, indeed, 
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Traub & Moldinke in their monograph of the Anaryllidese (1937) 9  state 

categorically that Leopoldia Herb. is an invalid 	 , and that 

the name therefore becomes available for use in Parlatore '3 sense. 

Psoudommayari has been used by Loeina-Loainskya in the Flora 

U.R..S. (1935) for, with one exception, the same group of taxa as 

myself, but uhe only accorded it Sectional rank. I feel that although 

it is perhaps rather less distinct from Subgen. Botryanthus than either 

Leopoldia or Muscari, it warrants equal status because to include it 

under Botryanthus would greatly alter the limits of what is now an 

apparently very natural group. 

It is interesting that the close affinity between Botryanthus 

and Pseudosuscari is echoed by that between Leopoldia and Muscari, the 

former pair of genera having bluish flowers and generally inhabiting 

meeic situations, the latter pair having yellowish or brownish flowers 

and growing in more and habitats. This division again echoes the 

division between the two allied genera, Bellevelia (generally brown-

flowered and zeric) and Hyacinthella (blue-flowered and mesio) • However, 

to suggest that the Botryanthus/Pseudomuecari group has been derived 

from Hyaciathella-like ancestors, and that the Leopoldie/uecaz'i group 

from a B.Uewalia-type group, i.e • that the genus Muscari is poiy-

phyletic, would be to go well beyond the available evidence. It 

would also fail to account for the fact that both Muscari groups have 

a basic chromosome number of 9 9  whereas that of Bellevalia is £, and 

that of HacintheUa is 8. 

The eubgiaera have not been accorded generic rank, not so much 

because it was felt that they should only be of aubgeneric statue, but 

because the limits of the allied genera left isolated a reasonably 

natural group, and that if the subgen.ra had been made into genera, 



then it would ave followed, if the Scilloideae wa to have a 

consistent type of category-rating, that the other genera would have 

to be similarly split up, into smaller, devalued genera. 

The categories intermediated between subgenera and species have 

not been used in any very formal manner • In the Subgen. Muacari, with 

only two species, their use is hardly relevant • In the subgenora 

Botryanthus and Pseudomuacari the use of series end, or sections would 

result in a number of monotypic units, which would in effect only re-

classify the species. The order of the species listed in the synopsis 

is somewhat arbitrary, although M. latifoltum and N. cosmutatum, and 

N. aucheri and M. botryoides, have been placed next to each other 

because of the similarity of the perianth. Only in the Subgen. 

Leopo].dia do the species group themselves in such a way as to enable 

the recognition of series • There are three of these • M. comoata 

and N. caucasicum form one group characterised by the presence of the 

crocs perianth lobes. The lobes are bright yellow in M. weis5ii,. 

N. cyclndiç,  and M. amoenocomwn, and these three species form the 

second group, the third being characterisad by blackish perianth 

lobes, and comprising M. tenuiflorum, M. longipee, and M. bicolor. . eburnea 

All three groups have overlapping distributions, although the scond 

is restricted to the Aegean area, and also is the only group in 

£iubgen. I4apoldia  that contains any polyploid species. 
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SPECIES LIMITS 

Of the large number of published species names for the genus, 

many are found, if not frequently in the literature, then on 

herbarium sheets, and it soon became obvious that many specimens 

under different names were in fact indistinguishable. Hence, the 

Muscari collections of the various herbaria which had been assembled 

at Edinburgh wire sorted through, and gradually various unite of 

similarity became apparent. At this stage little attention was 

paid to the literature in order to avoid the possible temptation to 

look for groupings to fit the names, rather than the other way 

round. Only when the groupings were fairly clear was the literature 

used for finding, if extant, the nom.nclatuxally correct name for 

any particular group of specimens. 

The groups which have been adopted as species account for 

almost all identifiable material and only a small percentage of 

specimens remain difficult to assign. Further, the groups differ 

from one another in at least two major morphological, characters or 

character states. 

The taxonomy of the group, which in fairly straightforward, has 

been much obscured by the use of minor characters in the delimitation 

of the species. The characters at present available in the genus 

are discussed in Chapter III. For the purposes of this thesis 

'specie." may be defined as groups which differ from each other by 

two or more characters or character states of valid taxonomic 

importance, and differ internally by, at most, one such character. 

This definition does not take into account some of the factors that 

have been used in the definition of the species unit, such as 

breeding systems, and cytological and chemical characters. However, 



few of the species recognised purely from herbarium study seem to 

be easily croesbi. (see Chapter VIII), and few, except those in 

which various po]yploid levels exist, seem to contain sterility 

barriers. Further, mann, of the species have distinctive karyotype.. 

Species recognised on morphological grounds correspond well with 

thee, afforded by the study of other criteria. 

Some of the accepted species are very variable. Where this 

variation appears to be continuous and has no apparent relationship 

with geographical distribution, no special taxonomic treatment has 

been given, even where the variation is extreme. Indeed in none of 

the species have any clear-cut morphological discontinuities been 

found which are correlated with distribution, and the rank of 

subspecies ham not been used. (For support of this definition of 

the rank, sea p.39 ). 

In the few species in which there is a alight correlation 

between location and morphology, the morphological differences are 

slight and of a dimensional nature. For instance, Greek plants of 

N. neglectig are often smaller, with fewer flowers on a looser 

raceme, than those from hurope and the Orient, although some plants 

from these areas may on occasion be indistinguishable. The 

differences may be more related to ecology than geography. The 

groups distinguished by theae rather diffuse differences have been 

accorded
,
varietal

, rank, It should be emphasised that none of the 

varieties used in the present work can be regarded with such conviction, 

although until more becomes known about the several species concerned, 

the rank do.@ serve the minor function of splitting up an unwieldy 

amount of material, and keeps some of the more important names from 

disappearing into synonymy and oblivion; they may also serve a useful 



purpo.e in horticulture. 

+1 
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V KEY TO THE SPECIE 

Mature fertile tie greenish, ivorr,brovnieh or yellow, contracted 

Fertile tie with corona, lobes less than 0.5 mm.; sterile tie 
minute or absent; roots perennial 

no greenish white, narrowly urceolate  moschatum 

Tie yellow, oblong-urceolate  macrocap1 

Fertile tie without corona, lobes 0.5 - 1.5 mm.; sterile fi., 
many, often conspicuous; roots annual 

Perianth lobes blackish, tube pale greenish or ivory or 
yellow 

	

Leaf single; fertile tie subaeaaile 	11 • eburnea 

Leaves 2 or more, fertile tie 
pedi cell ate 

Lobes and shoulders blackish, tube 
yellow 	 12. bicolor 

Lobes only dark, tube pale brown, 
ivory 

Pedicela of fertile tie less 
than x2 the length of tie, 
not elongating after flowering 9. tenuifiprum 

Pedicels of fertile tie more 
than x2 the length of fl. 

	

elongating after flowering 	100 longires 

P.rianth lobes cream, butt, or bright yellow 

Perianth lobes cream or buff 

Sterile tic shorter than fertile 
fle, on long ascending pediceis 	3. comosys  

Sterile tie longer than pedicelu, 
as long as fertile tie 	 14 caucasicum 

Perianth lobes bright yellow 

Fertile tie dark greenish brown, 
sterile tie often absent, 
inflorenc,nce conical 	 6. 

Fertile tie brown, sterile fli 
numerous, infloreacence cylindrical 
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?.dicel of fertile fla more 
than 1.5 mm. 

Fertile fle sessile 

Sterile fla pedicellate, 
leaves more than 8 iuu. 
broad 

5. weiasii 

7. cycladicup  

Sterile fis sessile, leaves 
less than 5 mm. broad 	8. guasonet 

Mature fertile fle pale-to blackish-blue, contracted or campanulate 

Perianth strongly contracted 

Lobes the ease colour as the tube, blackish blue. 

Plant with on*, rarely two, oblenc.o]at. 
leaf 	 15. latifolium  

Plant with three or more linear leaves 113.  cosmutatua 

Lobes paler than tub., or white 

Leaves with a median whitish 'in. 

Leaves prostrate, lees than 6 mm. 
broad, plants alpine 	 18. bourgaei 

Leaves erect spreading, more than 
6 mm. broad, plants not alpine 	19. micro$tost5u 

Leaves without median whitish line 

Perianth globose, leaves elliptical 
or oblancolate, or if linear then 
inflorescence very loose 

Infloreacence very dense, 
leaves e1litical 	 17. aucheri 

Inflorescence loose, rarely 
dense leaves oblanceolte, 
rarely linear 	 20. botryoides 

Perianth obovate or oblong-urc.olate, 
leaves linear or linear-lanceolate 

Perianth very deep-or blackish- 
blue 	 13. neglectia 

ierianth bright blue, sometimes 
with a violet tinge 	 16. areeniact 

Perianth caspanulate, or tubular, rarely olightly Contracted 
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Perianth tube blackish blue 

Lobes with pale margins, or white 

Lobes white, perianth tubular 26. discolor 

Lobes with pale margins, perianth 
campanulate 29. forniculatum  

Lobss concolorous with tube 

Leaves with median whitish line, 
not hooded 23. inconztrictt 

Leaves without median line, hooded 28. turkewiczji 

Perianth tube bright to pale blue 

Lobes paler than tube, or white 

Perianth pale china blue, lobes 
remaining white 22. pallens 

Perianth sky blue, lobes becoming 
blue later 30. caeruleum 

Lobes ooncoloroua with tube 

Leaves linear-lanceolate, lobes 
not striped darker chalusicum 

Leaves narrowly elliptical or 
oblanceolate, lobes with a median 
darker stripe 

Perianth bright blue, leaves 
narrowly eblanceolate  asureum 

Perianth very pale blue, 
leaves narrowly elliptical 27. coe].este 

1 
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VI TAXONOMY 

GENUS NUCARI Miller 

Garth Diot. Ed.8 (1768) 



SUBG3(UB MUSCARI 

z: Genus Muacarimia Koetel, Ind. Fl. liort. Prag. (181+4). 

Genus Moacharia Salisb., Gen. P1., 25 (1866). 

Genus Muacari Sect. Moacharia (Salisb.) Baker, in Journ. 

Linn. Soc. 11:412 (1871). 

Typ.z N. racemosun Mill., Gard. Diet. ed.8, No-3 (1768), non 

Hyacinthus racemosuS L., Sp. P1. 318 (1753). 

Miller's M. racesosum is the plant referred 

to in this revision as M. moechatuni Willd. 

(of. Turrill in Bot. Mag. 167:  t.12 (1950). 

Roots thick and fleshy, perennial. Sterile fle minute, sessile, 

purple, frequently absent. Fertile fle oblong - urceolate, strongly 

contracted, yellow, greenish or white, the shoulder strongly 

expanded to form a corona, often brown, aperture with perianth 

lobes 0.5 - 1.0 mm., long, strongly scented. Raceme becoming 

Capsule more than 2 cm. across, indehiecent. Seeds black, 

shiny, minutely pitted. 
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1. MUSCARI MOSCHATUM Wild. 

ia. Ifort. Berol., 378 (1809). 

: ijyacinthue muscari L., p. P1., 318 (1753). 

M. muscart  Voss, in Vilmorin's Blumeng.(ed.3) 1:1121+ (1895). 

MuscarimS.a muacari Los-Los., in Kosarov, F].. U.R.8.S., 5:1+18 (1933). 

Ic: Dot. Jug. 19:  t. 731+  (1804). 

Rdoute', Liliac. 3: t. 132 (1805). 

Reichenbach, Ic. F].. Germ. 10: t. 457 081+8). 

Koordir., Lickursionfl. Java 1+ Abt. 3,  p.231  (1923). 

Bulb 2 — 1+ cm. across, 	, not producing bulbils, roots thick 

and perennial. 	Leaves 3 — 6, linear to linear-lanc.olate, 10 — 20 cm. x 

5 — 15 mm., pale grayish-green, 	Scape 10 — 15 cm., erect to prostrate, 

shorter than the leaves. 	Raceme dens* at first, later lax, 

cylindrical, 1+ — 6 cm. long. 	Pedicele of fart. tie, I — 4 mm. long. 

. 

ie 	1.Lb 	u_.iLrL 	Li 	flc I1- 	 I 	1 , 	 c 

anthesis pale greenish to ivory, 	smelling' strongly of musk; strongly 

contracted, the shoulders expanded to frT 	stinc± crcr 

row: 	lcbs T!J--'te 	 'ow 	
- 	 Sterile fle 

rarely present, or if so, few and minute, purplish. 	Fruiting rpc 

more or lees 	, 1+ — 6 cm. 	Capsule broadly elliptical or 

obovate, very deeply angled, 2 — 3 cm. across, indebiscent. 	3eeds 

unknown. 	Flowering April — May. 

2n - 18. 

Distribution: W. Turkey. Tu. 

Habitat: rocky hillsides and cliffs. 

riPe: not cited by Willdnow. 

acueaions This species is probably the type for the genus, for the 

illustration in Tournefort 's Rei Inst. Herb, of Muecari figures a 
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single flower with a distinct corona and with a narrowly urceolate 

shape which strongly suggests this species. Tournefort is the 

authority cited by Miller in the Gard. Dict. Both this species and 

M. macrocarp, which has been regarded as a variety of N • moechatia, 

have long been in cultivation, which may account for the 

variability in colour and size encountered. The few sheets that 

appear to be intermediate between the two species may be the result 

of either hybridisation under cultivation or of horticultural 

selection. However, the fact that the two species appear 

morphologically well separated in the wild and also occupy rather 

different geographical regions seems to suggest the former possibility. 

Two names which may refer to this species predate it. These 

are 'Hyacinthus muacarimi Medic., in Usteri, Ann. Bot. 2:15 (1791)' 

and 'H. ambrosiacum Moench, Meth. 633 (1794).'  It did not prove 

possible to trace either description, but it may be that as neither 

name has passed into general usage, previous authors have considered 

them invalid. 

Selected specimens seen; 

TURKEY: Antalya: Distr. Korkuteli; Gufluk dag, 800 m., 7.4.1956 

Davis 2749; 'Taurus,' nr. Hadim, 25.5.1912 Barr & Co. R1312. 

(All material cultivated at Edinburgh is of commercial origin.) 
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20 MUZCARI MACWCAJWUM Sweet 

in Brit. Plow. Gard. Ser.1 (3); t 210 (1827). 

Syn : M. moschatum Wild. var. (lavum Las., Encycl. 3:193 (1780. 

N. luteum Thd., ex Nym., Conap. 733 (1882). 

Ic; Sweet, loc. cit. 

Bot. Nag. 38: t. 1565 (1813). 

R.H.S. Lily Year Book, Fig.29 (1966). 

Bulb 2 - cm. across, obovate, not producing offsets, roots thick 

and perennial • Leaves 
,
3 - 6, linear-lanceolate, 10 - 20 cm. 	x 

5 - 15 mm., pale greyish-green. Scapa 10 - 15 cm., erect to 

prostrate, shorter than leaves. Raceme dense, later lax and 

cylindrical, I - 6 cm. long. Pedical of fort. tie I - 3 mm. 

Fertile tie oblong-urceolate, strongly contracted, at first 

purplish, later bright yellow, shoulder expanded to form a distinct 

corona, deep brown, rarely yellow; 8 - 12 mm.; lobes minute, brownish. 

Sterile fie mostly absent, rarely few, minute, purplish. Fruiting 

raceme dense to 	, I - 6 cm. Capsule broadly elliptical or 

obovate, very deeply angled, 2 - 3 cm. dias. Seeds 2, 3 - 4 mm. 

diem., black or brownish, glossy, smooth. Flowering March - April. 

2n 	18. 

Distributions Cyclades, Dodecanese, W. Anatolia. Or, Tu. 

Habitat: Rocky hillsides and cliffs. 

Type: Not cited by Sweet. 

Diecussiona this, and the closely allied species N. moechatus, stand 

rather apart from the rest of the genus. The fertile flowers are 

more complex in fore than those of the other species, the capsules 

are much larger and possibly indehiscent. The seeds are larger. 

However, these specialisationa are not associated with an 'advanced' 

chromosome figuration, the idiograai being the most unapecialised in 
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the genua* 

Selected specimens 8e0fl 

GREECE: Cycladea; Arorgos, Stavroa, above Langadha, 13.+.191+O 

Davis  1480; Kaljanoa, 800 rn., 8.4.1887 Barbey. Dodecanese: Coa l  

Mt. Diktion, 450 a., 28.3.1965 Davie 1050 ;  Ikaria, 23.4.19 +O Davie 

1587; Rhode., ni. Simi, 2.1860 Orphanidee. 
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SUBGiNUS LiOPOLDIA (Pan.) D. Stuart, comb. at stat. nov. 

: Genus Leopoldia Pan., P1. Pa1eri. 1th35 (1845), non 

Leopo].dia Herbert, in Bot. Nag. t.2113 

(1819)., nomen invalidum. 

Genus Cous Salisb., Gen. P1. 25 (1866). 

Genus Nuacani Sect. Leopoldia (Pan.) Baker, in Journ. 

Linn. Soc. 11:12 (1871). 

Type: N. COSOBUID  

Roots not fleshy, annual. Sterile fle frequently many, more or leen 

strongly pedicellata, flowers and pedicels violet, purple, or 

blue, often arranged in a prominent apical tuft. Fertile fla 

oblong - urceolate, strongly contracted, brown, greenish or ivory, 

sometimes strongly shouldered, perianth lobes cream, yellow or 

black, 1.0 - 2.0 mm. Raceme loose. Capsules generally less than 

2 mm. across, dehiscent. Seeds black, shiny, minutely pitted. 

(flf 
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3. 	MUSCARI COMOSUM (L.) I'IiII. 

Gard. Diet. ed. 8: n. 2 (1768). 

Syn: Hyacinthus comosue L., Sp. P1. 318 (1753). 

H. pinardi Boise., Diagri. ser.1 (5):62 (1844). W! 

LeopoldJa pinardi Pan., in Giorn. Dot. Ital. 2:11 (181+7). 

M tubiflorue Stay., in Bull. Soc. Nat. Hose. 30:81+ (1857). 

H. calandninianum Nyrn., Suppl. Syil. 65 (1865). 

L. curtuni Heldr., in Bull. Soc. Nat. Moac. 53:65 (1878). W! 

L. F_rAecum Heldr., op. oit.;67. 
L. holznanni Heldr., loc. cit. W! 

L. pharmacusanum Eeldr.,op. cit.;66. W 

L. sartoriana Heldr., 3po cit.;66. 4 1. 

L. trojani Heldr., 'p. cit.;68. W 

L. abortivus Jord., in Nyrn., Conep. 732 (1882). 

L. grainifolium Heldr., in Nyu., Conep. 733 (1882). 

H. curtum (Haldr.) Boise., Fl. Or. 5:292 (1881+). 

M, grikocum (Heidi'.) Boise., )p. cit,;2)f. 

H. hol7zanni (Heldr.) Boise., loc. cit. 

N. pharmacusanue (Heldr.) Boise., op. cit.;211. 

H. sartorianuui (Heldr.) Boise., loc. cit. 

/ H. trojanum (Heldr.) Boise., op. cit.;21). 

H. bularicum Velen., Fl. Buig. 557 (1891). 

H. skorpili Velen., P1. Buig. 557 (1891). 

H. charelli Heldr., ax Rouy, in Bull. Soc. Dot. Fr. 38:133 (1891) WI 

H. graminifoliva Heidi'. & }lolza., ox Rouy, in Bull. Soc. Dot. 

Fr. 38:135 (1891). 

H. segueianum Perrier & Sougeon, in Bull. Herb. Boise. 2436 (1894). 



'3 

N. giennenee Pau & Cuatrec., in Trab. NUB. Cieric. Nat. Barcel. 

12:294 (1929). 

N. dionysicum Reck. fil., in Denkschr. Akad. Wien Math-Nat. 

105, 2 Abt. 1, 167 (1943). W! 

H 	L. tubiflorum (Stey.) Juzepczuk, in Not. Syet. Herb. Inst, Hot. 

Plcad. Sci. U.R.S.S. 74:8 (1951). 

Synonyms of the horticultural monetrose form. N. monstrosum (L.) 

Mill., Gard. Dict. ad. 8:n. 5 (1768). 

Hyacinthus monstrosue L., Sp.  P]. 318 (1753). 

paniculatum Medic., in Usteri, Ann. Bat. 2:16 (1791). 

N. plumosum Hort., in Eedon, Alb. Bulb P]. t. 66 (1872). 

Ic: Reichenbach, Xc. Fl. Germ. 10: t. 1+57 (1848). 

Oeaterr. Bot. Zeitechr. 66:168 (1916). 

Javorka & Ceapody, Iconogr. F]. Hung. 86 (1929). 

Bonnier, 11. Compi. France, Suisse, Belgium, 10: t. 598 (1929). 

Bulb 1.5.3.5 cm. across, 	 . Leaves 

3 - 5 (7), erect spreading, 5 - 17 (30) mm. by 7 - 40 (60) cm., 

generally shorter than acape. Scape 15 - 50 (80) cm., erect. 

Raceme lax, cylindrical, 15 - 100 tie, 80 - 1+0 cm. by 3 - 6 cm. 

Pedicel of fertile tie horizontal not elongating, 4 - 10 (16) —. 

long. Fertile fls oblong-urceolte, pale brown, shoulders rounded, 

darker brown s  teeth 0.5 - 1.0 mm. Pedicel of sterile fis fleshy, 

ascending, bright violet, 6 - 26 (40) mm. long. Sterile tie glcboae 

to obovate, rarely tubular, bright violet, 2 - 6 (10) mm. long, 

shorter than fertile fla t  often many, in a conspicuous tuft at the 

top of the raceme. Fruiting raceme lax, cylindrical, 8 - 1+0 c. high. 

Capsule obovate, emarginat., 1.0 - 1.5 cm. long. Seeds 2 - 3 mm. diem. 
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Flowering March - July. 

2n • 18. 

Distribution: Europe, the Near East, N. Africa. Al, Au g  Az, Ba g  Bu, 

Co, Cr, C, 1z, Ge, H., Ha s  Hu g  It s  Ju g  Po t  Rog bi, Al, Cy, £g, Ir, 

Is, Jo, Xii, 1.., Li, No, Fe, Tu. 

bitt1 field edges and waste places. 

Type: None designated. 

Discussion: An immensely variable species, from the tiny M. curtum to 

the immense M. dionysicum. Species have been erected on size alone, 

degree of development of the comua, length of the sterile fla. 

Fortunately, the ty.a specimens of all the major synonyms have been 

seen, and the 'sinking' of these will not be discussed further. 

M. tubifloniia Stev, was used for plants in which the sterile flowers 

were long and tubular, as opposed to the more normal globose shape. 

Here, as with most other characters, it was found that there is * 

complete gradation, a.. Fig. 6, 7, and so the taxon has not been 

recognised. 

The mature of the variation in this species is no complicated 

that no disoontinuitiei of subepecific or varietal level have been 

found, and so I have considered it better to make no attempt to 

subdivide it into what would be, of necessity, very arbitrary groups. 

The species would no doubt repay a much more detailed study of the 

variation encountered, and after which it might be possible to divide 

it further. 

It is interesting that the morphological vari tion is not 

associated with variation of the karyotyp.. This remains very stable, 

and possibly the variation may be attributed to the high degree of 

self-fertility shown by the species, which is probably associated with 
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the ruders] mode of existence. 

Selected specimens seen: 

ALBANIA: top of Logara P..., 40 km. from Valona, 2000 m., 15.1936 

?ennigtop 45; Snande, 30.5.1933 Alston 1226. 

AUSTRIA: ax' bIdling, 14.5.1907 Vetter; Baden, 6.4.1930 Korb; 

Kônigebrg, ax' Fimchszend, 26.6.1920  Korb; Klosterneuborg, 8.6.18'}6 

Schneider. 

AZ0R: C.aarys Teneriffe, ni' Orotava, 23.2.1900 Perez. 

BALEARICS & MALTA: Majorca: 9.4,1929 Edmonde 233; Gibralter: 4,1848 

Hurst. Malts: Bugeya valley, 4.1901 Gamble. 

BRITAIN: Oberland: GiUoth-on-Solway, 17.6.1957 Stalker. Viltehir.s 

Corsham, 2.6.1914 Fuller. Jersey Is]: L'Etac, St. Rien's Bay, 

27.5.1901 Garland. 

BULGARIA: Blovo, 6.1910  Stribrny; Keen., Derbend, 3.5.1931 

ianiewski 1780; yarn., 1.6.1923 Gilliat-smith .  201; Karlik dagh, 

1400 a, 20,7.1926 Turrill 1433. 

CORSICA & SARDINIA: Sardiniai Aighero, 27.3.1958 !itch 67; Corsica, 

B.etonica, Cart., 10.5.1028 1dwarde, 

CRETE: Kiasamos: Penine. Korykos, Neo Chorio, 19.4.1942 K.H. Rechinger 

12066; Titiron, ax' Rhodagri, 400 a, 21.4.1942 K.H. Rechingec 12233. 

W: between Floria and Kandenos, nr Cbaziia, 9.5.1961 Feinbrun. 

FRANCE: Soei Naoure, 1.6.1036 Redgrovo. Seine-et-Oise: Parin g  ax' 

Joinay, 25.5918479 Darnell. Indre-ot-Loire: Lochea, 5.1841 	!1C!' 

Côte d'Orz Savigny, ax' Beaune, 7.5.1873 Bonnet. IaIr.i Grenoble, 

26.4.1859 PIR. Base Pyrenee: Tue-1ea-Baine, 8.5.1923  Price  1310. 

Puy-d.-D&us Clermont Ferrand, 13.6.1907 woodward 129. Var: Ry.r.s, 

10.3.1801 3anders. A].pee Maritime: Nice, Woods. Bouche de Rhonet 

Martigtiea, 4.1884 Authrnan. Bases Alpes: Bouzolire, 7.6.1886 Pro.]. 

Monaco: 19.3.1868  Fond. 



okaWffl li..upNeuatadt* Biebrith, 6.1876 

apç: Corfu: nr Corfu, 15.4.1894 Reiae; Spartilla s  18.5.1891 

Bicknell. Ipiruas Mt 8.olika, above Kerasovo, 1300 a., 9.7.1958 

K.H. Rechjntr 20852 ; Jounnina, 800 a., 11.5.1961  K.R. Rechinger 

23211. Macdonia2 Ilia., nr Salonika, 730 a,, 1928 Diboweki; 

Mt Version s  nr ?lauasa, 700 a., 30.5.1936 K-11. Rechinger 8814; in 

the To'iaba vall.ynr Salonika, 15.5.1889 Heidreich 1084; ibid. 

15.5.1889 Carrel (ieoTYPE of M. charr,lii H.ld.r.); Kozani, 1600 a., 

7.7.1956 K.H. Rechinger 17453; between Kavalla and Lekhani, 900 a., 

8.6.1955 K.H. Rechingor 15%7; Cassandra penins.. 4.5.1891 Nadji; 

Athoe, Mulani ial. nr  Pyrgoa, 15.4.1934  Hill 2765; Drams, 12.5.1959 

StaintQfl, 7365; Thasoe, Limenae, 16.5.1891 Liintenie & Borninuller; 

Sithonia panina., Longoe, 800 a., 2.5.1932 Chick  23.  Thrace: 

between Al.xendropouloa and )4akri, 28.4.1961 K.H. Rechinger 223314; 

Kaleapeka, nr Meteora, 20.5.1896 Sintenie 348; Kurshun3u, 3.5.1936 

Tedd 1669. Thasealy: between Kedron and I*tropigi (Smokovo), 200 No t  

8.5.1961 K.H. Reohinger 22938; Lechonia nr Voloa, 28.4.1896 sinterds 

1775. sternsa: Delphi, 24.4.1960 Fpaeorgiou. Attica: nr Athena, 

19.4.1878 bldreight Turcobuni, ur Athena, 19.4.1875 Reidreich & 

HolgM  (ieoTYPE of M. holzmenii He].dr.); Saronic Gulf, Leroc, 

4.4.1878 Heidroich; Nikra Kyra, 8.4.1878 Heidreich (isoTYPE of 

M • haaac&.an Heldr.); Parnassus,, nr Tatoi, 5.1871 HeThreich 

(TYPE of Mee.i-torianum Heldr.); E3iaeua, nr Athena, 27.3.1879 

Heldreioh (TYPE of N. curtua M.ldr.); Sounion, 2.4.1937  Low.; 

Euboea: Mt Oche, below Ag. Dimitrioa, 300 a., 22.5.1955  K.H. Rechinger 

16949; Chalkin g  5.1905 Adamovic 936; £pordouk]iaea, 400 a., 3.1931 

Atchley 4714. Achaja; Mt Olenoc, 1800 a., 12.6.1893 Halacey; nr 

Megespila.on, 30.4.1861  Heldreich  3346.  Morea: ruins of Olympus, 

12.4.1911 Hajacey; Kriovriasi, Mt Chelmoe, 1937 Leaperg;  Cyoladass 
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Liadi, 6.5.1931 K.H. Rechinger 7787; Dabs, 15. 4 . 1 911  Halacey; 

Cytbnoa, +.1900 Tunt; Aaorgoe, Langhada, 12.4.1940 Davis 14569 

Dod.oan.es  sSamoa: ni' Tigani, 214 • 1934  K.H. Pechingar 3611; 

Mytilini, Mt Olabos, nr Ajaseos, 400 a., 19.5.193 4  K.H. Rechinger 

5533; Ithod.e, Mt ProphetiaElias* ni' Salakoa, 600 a., 11.5.1935 

K.H. Reehirtiar 7157; Chios, 21.5.1898  Heidreich; Chios, nr 

Campos, 30 a., 25.3. 1939 Platt 25; Ikaria, 4.4.1965 Davis 40684. 

SWITZERLAND: Lausasne, 31.5.1883 Muller; nr Colbongea, 2.6.1900 

Geneva, 5.1826 Dickson; between Gandril and Lugano, 5.1921 

Meebold; Branson, 5.1879 Yavrt & Barbe7. 

SPAIN: JaeZ Deepenaperros, 12.6.1952 Roivainen; Guaderrama range, 

1000 a., 5.1935 Atchley 491; Cordova, 100 a., 5.5.1924 Eliman 102; 

Jex.z, 27.2 • 1845 Wilkoma 542; Barrance de la Cueva de los 

Cervalee, 1300 a., 6.6.1925 Ctrecaaae; Lanjoron, 4.1933 Hillcoatl 

Montserrat, 7.1928 Roger.; Sierra Nevada, upper elope. of Pto. de 

la Sabanifla, 10.6.1926 Wilmott; Ronda, 24.4 .1935 Atchley 10584; 

Alaendral, Jan Rogue, 4.1955 Lee 191; Torremolinoe, 26.3.1959 

Gil.. 53. 

HUNGARY: nr ft. Georgen, 3.6.1906 N. Rechinger; nr Szentea, Peat, 

11.6.1893 Richter. 

ITALY: Tuscany: Gamberaja, 28.4.1872 Levier; ni florence, 4.1848 

Ball; Villa 1*crgh.e.; Tavarnuzza, 15 ko., S. of Florence, 100 ne t  

23.4 .1959 Ac9gril Lombardy: Moderno, Lago di Garda, 4.1892 

L.hd.cfdr; L. Maggiore, 20.5.1904 Schneider; Pegli, 5.1875 

g; Rome, 4.1920 Rogers. Campania: Paa.o di Chiunzi, Veauviva, 

700 a., 10.4.1933  Seliian; St. Lararo, at lathari, 600 a., 1 4 .5.1935 

Seligman. 

JUGOAVIA: Istria: ni Pola, 17.4.1904 .41 Monte Maggiore, 

20.4.1909 Korb; Croatia: between Zagreb and Rijeka, 1100 a., 17.7.1963 



Gilli; above Cavole nr Rijeka, 18.6.1955 K.E. Rechinger 15567; 

10 Ole,, N.. of 1Utvice, 8.6.1960 Ovans 3; Texavica ?lRnin*, 

7.1932 Thompson 143; Serbia: Vranje, 3.4.1904 4a1y. Hercegovina 

Sarajevo 5 o i886 Petrovic. Montenegro Prokietija, Vogusa,  1.7.1934  

Coteland 31. Dalmatia: Arbe, 20. 4 .1911 -Schneider; Arkoice, 

Xrivoeije, 4.6.1906 Schneider; Perceeto, ar Kattaro (Kotov), 

4.5.1906 	zi•idir; nr Spilato (Split), 18.5.1909 Korb; Percovic 

station s  16.5.1905 Cr&wford 47; Castel Veccio, 16.5.1905 Crawford, 

57; Lokr%ut, 14.4.1935 Jackson 342; Makareka, St. Peter's Peninsula, 

5.1935 Giluiat-Smith 3454; M]ini, nr Dubrovnik, 500 m., 5.4.1938 

!alk2 . 

PORTUGAL: Coiabra, Cidral, 5.1888 Moller; Lisbon, 1935 carlet1 

66; S. of Rio )ondego, 28.5.1936 Exell 1029. 

R0*4ANIA: Beast: bazian g  18.6.1897 Dtirfler & Ronniger. 

SICILY: Nr Palermo, Todaro 1334 . 

ALGI1UA: Uzen, Dj.be, 4.1883 Debeaux. 

CYkRU: 14eeol, 8..1963 Suart 74; above Spilia, 1200 m., 3.5.1962 

Meikl• 2873;  Cap Greco, 28.5.1958 MacDonald  3; Kyrenia, 5.4.1949 

Casey 443 Tzoodos, AiOni8tra, 16.6.1939 	Kryos Pot.o, 

600 a., 12.4.1937 Kennedy 200; ilatree, 1200 a., 28.4.1937 Kennedy 

202; Eurythoa l  500 a., 12.3.1935 Syngrassidea 823. 

EUYPTs El (acted to Rouea.ct, 15.11.1919 Geabe 80; Mariout, 

Burg-el-Arab, Aboukir, 14.3.1944 Davie, 6492. 

IEA: Kurdistan: from Aqura, W. to Khazir river, 25. 4 .1951 Th.zig.r; 

Jebel Siajar, 20.4 .1951 Theeier 544; Ruwandiz, 500 a., 5.5.1958 

Meade 198; P.sjuin, 29.5.1932  Uv&*nov; 11 I. 8. of IQianaq, N. of 

Mosul, 600 a., 24.4.1933  Big & Feinbrun 39 k. W. of Kirkuk *  env. 

of Attun KaprI, 240 rn., 16.41933  Eig & Yeinbrun. 

ISRAELI Raalh, 50 rn., 30.3.1919  Dinsmore 2665; Jerusalem, 9.4.1903 

Heyers  6651 Beersheba to Gaza, 200 a., 2.4 • 1911 Dinsmore 46651 
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Philistean plain, h.hursat Barochoro, 10.3.1927 Lig & Feinbrun; 

Sharon Plain, env. of fleralizon, 15)4.1926 £t& & Feinbrun; Zion 

valley nr Belt Eakre 25.3.1941 Zohary; U. Negev, 21.4.1954 

Zobary; Tel B.rukh nr Tel Aviv, 19.3.1954  F.inhrun; Upper Gallile., 

Bait Jann, 10.4.1951 Zohar;. 

JORDAN: Petra, 16.4.1945 Wain 8837. 

LEBANCI: 26 km. from Beirut, below Dar-.l-Baider, 1500 a., 23.5.1957 

K.H. R.cbia.r 13294. 

LIBYA: Zliten, 11.3.1952, Guichard; Aziia, 450 a., 23.1.1949 

Johnaon 76, 

MOROCCO: Atlas Rif, Kitarna, 6.1934 3.nnen; Beni said, Dar K.bdani, 

13.5.1934 srLyeu; Bin-elOuidane, 800 a., 1925 Iynfe1; Marrakesh to 

Gu.1i., 400 a., 3.1930 Trethey; 20 km., N.E. of Tizri-n-Test, rd to 

Idni, 4.5.1961 Wild.  2085; A%ron-Ait, 7.4.1936 Garnet c8/81 

Tangier., go of Argi]a, 4.1880 Druamond-Hay. 

ibz Luri.tan: Dorud, 4.1941 Koelz 17335;  20 ale. S. of 

)Choraaabad, 13.5.1t)61 Stutz 1023; Mt Karmy, Jaryeh, 2000 a., 

9.7.1926 &chellcovuikov; 

TURKEY: 	Uipoli: Makria, 6.1905 Adamovic; Kilia, 2.4.1923 

IngoldbZ 133; Jam J.2, nr Sogaul. Dere, 8.5.1923 Ingoldby  189; 

Izairs Brgaaa to Akenopol, 22.4.1950 Heilbronn. Istanbul: Kireburnu, 

5.1948 Beam; Burg.. Ada, 5.5.1945  Ba.raan. Bursa: Uluda, Area 

to Loguk Pinar, 3.7.1944 Heilbronn. Thyabra, in NeDderes valley, 

9.5.1883 Sinteniz. Nula: Fethiy,, Zanthus, 25.6.1956 Davis 25658. 

Balik.eirs Edramit, 7.1960 Kayscik. Afyon: Afyonk.rahiaar, 20.3.1938 

Heilbronn & Ba&rman. Antalya: Alany. Bay, 12.4.1956 Davis 25901; 

(jubuk Dam, 22.5.1950 Heilbronn & Attila. Ankara: Haymana, 21 km. to 

Mogan golu, W. aid., 900 a., 30.5.1956 Atay. (latia: 24.4.1842 

Nadji. Antalya: Konya .lti, 26.4.1936 Tengwall 528. Ice: ilifk. 



to Kirkul.ei, 22.4.1957 Karakin. 	eyhan: Pozanti, 7 ca.  W., lkOO a., 

8.5.1939 It. L. 953; Konya; Nigd. nr Kara, nr Koreac,h, 150 a., 

(TYPE of M. violaceum iehe). Hatay Belon g  Karlik tepe above 

oguk Oluk, 1000 a., 24..1957 Davis & Hedge 27208; Antakya 

(Manu) to Ha.rbiye (Daphne) 500 rn., 28.t.1957 Davis & Ho dge  

27117. Urfas Biredjik 1888 Zintinia. Mr 1 : Pazarçik, between 

)4ar].i and Xarsbiyikui, 700 rn., 11.5.1957 Davis 27082. Gazianteps 

Gazimnt.p, 13.3.1919 Calder 20818. Elazig: F.azigMaden, 1300 a., 

11.5.1960 ftewn 2454. Tunceli: Tunceli to }UitbnUr, 10 mis. from 

Tunceli, 1000 m., 7.6.1957 Davis 29261. 
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4. MUSCARI CAUCASICUM (Griseb.) Baker 

in Journ. Linn. Soc. 11:414 (1871). 

H. pallezta Hohen., um. P1. in Ter. Elisab. et in Prov. Karab. 

229 (1833) non (M.B.) Fischer (1812). K! 

Leopoldia caucasica Griseb., Ti. Ruse].. 2:387 (1844). 

Bulb 2 - 4 cm • across, 	 1 	 . Leaves  

3 - 4, linear-lanceolate, with the outermost broader than the inner, 

I - 2 cm. x 10 - 25 cm. long, with a narrow ecarious margin or 

occasionally minutely ciliate, apex shortly acuminate. Scape'15 - 30 cm., 

exceeding the leaves. Raceme lax, cylindrical. Fertile fl tubular-

urceolate, proximal half yellowish, distal part and shoulders brown, 

5 - 7 mm., teeth buff or whitish. Pedicels of fertile fla as long 

as, rarely slightly longer, than the fla. Pedicel..a  of sterile fle 

always shorter than those of the fertile fla t  often forming a short 

dense cosus, conspicuous. Sterile fis oblong, deep-violet-amethyst, 

5 - 7 mm., as long or longer than the fertile ones. Capsule ovate, 

7 - 10 mm. x 5 - 8 mm. Seeds 2, globular, 2.5 mm., whitish funicle 

remaining attached. flowering April - June. 

2n - 18. 

Distribution: E. Turkey, N.W. Iran and the Caucasus. 

Habitat: Dry mountain slopes. 

Type: (U.S.S.R. Georgia): Caucasus, in mont. aria., 5.1841 Hohenacker E! 

Discussion: This species has strong affinities with A. comosum, and 

is sometimes difficult to distinguish from it. The leaves are usually 

shorter than in H. comosum, and are more abruptly narrowed at the apex. 

Selected specimen. seen: 

U.S.S.R: Georgia: Caucasus, 5.1831 liohenacker; Elizabethpol. 1835 

Hohena$c,r. 



M. 

IRAN: Kurdistan: Aghbolagh Morched, 60 km. W. of Bisar, 24.4.1956 

Schmidt; Sanandaj, between Sanandaj and Marivan, 2500  a.,  20.5.1960 

Bent and Wright 520 - 110; N. of Sanandaj, 5500  a., 18.5.1962 

2113; Azerbaidjan: N. slopes of Kuh-irSahand, 7000 a., 25.5.1960 

FurBe 21+5;  Tabriz, 11+.5.1927 Giliiat-Smith; Kuh-i-Savalan, foothills 

W. of Ardabil, 2000 - 25000 rn. 6.6.1962 Furse 21+29; Hamadan: Shah Pass 

(Assadabad) N. ridge of Kuh Alwend, 12.5.1962  Fur8e; Aq Bulaq, 

100 km • N • of Hamadan, 15.1+ • 1960 Rioux & Gol van; Nazenderan: }Iaraz 

valley, W. of Siah Bieheh, 700 rn, 28.1+.1959 Wendeibo 21+7; Tehran: 

Dernavend, S. side 2500  a., 12.6.1960 Furs. 1+36. 

TURKEY: Kars: Sarikarnia, 2100 a., 13.6.1957  Davis 29528. Sivas: ur 

Sarkislar, Sivas-Kayseri Rd., 22.5.1960 Stainton & Henderson 5129. 

Yozgat: Akda8aaden Clcekli Cayir, 6.1960 Curtis 155.  Lycaonia: 

Khoraach, Log. Siehe. 
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5. )1USCARI WEISSII ?reyn 

O.atr. Bot. Zeit8Chr. 28:87, (1878). W! 

Xc: O.etr. Hot. 7eitechr. 67:168 (1916). 

R.H.. Lily Year Book Fig.27 (1966). 

Bulb 1.5 - 3 cm • across, 	 - 

Leaves (2) 3 - k, linear-lanceolate, canaliculate, 

erect spreading or sinuous, 8 - 30 cm. by 8 - 15 mm., narrow scarious 

margin or minutely ciliate or rarely serrate. Scap. 8 - 30 cm. high, 

longer or shorter than leaves. Became lax, cylindrical. Pedicels 

of fertile fle 1.5 - 9 mm., shorter or occasionally longer than the 

fle., ascending or deflexed. Fertile tie oblong or obconic-oblong, 

occasionally slightly waisted, shoulders rounded, distal part deep 

brown, proximal paler or greenish, teeth bright ochrous yellow; 

5 - 9 mm. Pedicels of sterile tie horizontal spreading, generally 

equal in length to those of the fertile fl pedicels; 5 - 9 mm. 

Sterile Us 	amethyst or purplish, k - 8 mm. shorter or longer 

than the fertile ones. Capsule broadly ellipsoidal, obovate, 1.0 - 

1.5 cm. iceig. 

?lowering March - May 

18, 36. 

Distribution: Cyclades, Crete, south-western coast of Turkey. Gr, Cr, TuA. 

Habitat: Dry fields, open maquis and ruins. 

pe: Greece, Cyclades; mauls Syros, 4.1867, Weiss. W! 

Discussion: This species is one of a group characterised by the 

yellow teeth. This is the only group of the Subgen. Leopoldia that 

shows polyploidieation, M. weiasii being almost entirely tetrapi.oid, and 

M. cycladjoum being a hexaploid. All species have very restricted 

ranges and come from the Aegean region. 



Selected specimens seen: 

GREECE: Cycled": Melon 3.1889 kleldreich; Santorini, Hagios Elias, 

26.4.1911 latol; Asorgos, islet of Nikouria, 11.4.19140 Davis 1390; 

Syron, nr Coisios, 30.3.1856 Orphanides 832; Heraklia, a small 

islet to the W., 10.4.1934  K. Rechinger 48216. Makronisi opp. 

Gamon in Andros LD60 3359 Runemark; Naxos, Stavroe Keramotia LD63 

722 Runeaak; Melos, 3.1889 Heldr. & Halac; Delos, Ruins, 3.3.1963 

Davis 40389,  Dodecanese: Rhodes, Salakos Turks, 1963,  Gathorne-Hardy 

147; Samoa, 20.4.1964 Gathorne-Hardy 660. 

CRETE: Sitia, ad oppidum, 2.5.1942  K. Rechinger 12459;  Cap Sidero 

5.5.1942 K, Rechinger 12652;  infra monast. Toplu, 14.5.1942 

K. Rechinger 12667; Kissamos: ins. Grabuss Dimitraki 20. 4 .1942 

K. R.ching.r 12183; ins. Kato Kuphonisi, 4.5.1934  K. Rechinger. 

TURKEY: Antalya: KtImkoy, between Antalya and Serik, 5m., 6.4.1956 

Davis 25696. 
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6. MUSCARI AMOENOCOMtJM Rech. fil. 

Arkiv fUr Botanik, Ser • 2 B. 1f,  u.14, 506 (1951). 

Bulb 2 - k ca.not proliferating, tunics pinkish or brown. Leaves 

3 - 5, linear, canaliculate, recurved or sinuous, the outermost 

conspicuously broader, 6 - 20 cm. x 8 - 12 mm. Scape generally 

shorter than the leaves, 5 - 15 cm. Inflorescence at first dense, 

conical, later lax and cylindrical. Pedicels of fertile fle shorter 

than tie k - 7 mm., spreading or ascending, ascending in fruit. 

Fertile tie oblong-tubular, sometimes slightly waisted, shoulders 

rounded, proximal p.i4rt of the tube greenish-brown, shoulders deep 

brown, teeth deep yellow, spreading or recurved; 4 - 7 mm. long. 

.iterile fia scarcely developed, forming a minute tuft of hairs, 

rarely few and small. Capsule orbicular, 6 mm. diam., sometimes 

smarginate or acuminate, Seeds 2 mm. diaa. flowering June - July. 

2n 18. 

Distribution: Womic to Crete. 

Habitat: Dry rocky slopes. 

Type: Distr. Sphakia, Lefka On, in sax. caic. ad  car-as pastoral.. 

Katsiveli, 1700 - 2100 m., 16.6.19112 Rechinger 13870. U! 

Discussion: The yellow teeth of this species place it near M. weisaii; 

however the colour of the flower tube, the shape of the flower and of 

the inflorescence nerve to distinguish it. In cultivation the plant 

flowers after the leaves have died away, although wild material 

often shows both leaves and flowers. There is a possibility that 

M. amoenocomus may prove to be conspecific with M. spreitzenhoferi 

Heldr., and perhaps M. creticum Vierh., as these last two names are 

supposed to refer to Cretan endemic Leopoldias. However, the type 

specimens of these names have not been traced, and until they are, 



the name M, aaoenocomum will be used. 

Selected specimens seen: 

CRETE: Distr. Mylopotamos, montes Psiloriti (Ida), 1700 - 1900 m., 

8.7.1942 9  K. Rechinger 11.269; between Theiso and Kateiveli, Davie 

2921; Distr. Sphakia, bei Frankocastron, 13.1..1904 Dorfier; ibid. 

4.1848 	ch; Distr. Kiseamos, penin8. Korykos, 250  m.,  19.4 .1942 

K. Rechinger 12020; Monte Hagion Pneuma, 1700 m., 29.6.1937 Lemperg 

633; ibid. Atchley 1722.  Distr. Laeithi, 1800 - 2000 m., 12.7.191.2 

Rechinger 11.361. 



7. MUCJU CYGLADICUM Davis & Stuart, sp. nov. 

Djagzsja: Affinis N. weisaji Freyn, aid floribus fertilibue 

subeesailibu., capaulia majoribue (15 - 25 mm. latin) recedit. 

g: R.HS. 14ly Year Bock, Fig-27 (1966). 

Bulb 3 6 em. across, not proliferating, tunics deep pinkish brown. 

Leaves (2) 3 - 4, narrowly linear-lanc.olate, canaliculate, erect 

spreading to sinuous, 	- 	- 	$ narrow acarious 

margin, occasionally minutely ciliate or serrate. Scape 8 - 30 cm. 

'onger or shorter than the leaves. Raceme lax, cylindrical. 

Pedicels of fertile fle absent, or if present, lees than 0.5 mm. 

Fertile flL* oblong or obconic-oblong, 5 - 9 mm.  long,ocoaisiocafly 

slightly waisted, shoulders rounded, distal part of tube deep 

brows, proximal part paler or greenish, lobes bright ochrous 

yellow. Vedicols of sterile fla horizontal spreading, as long as 

sterile us, pale violet. Sterile fiS 	, 4 - 8 mm., amethyst 

or purplish. cpsull broadly ellipsoidal, 1.5 - 2.5 cm. across. 

E1owerin March - May. 

- 54. 

Distributi: Cyclad.an endemic. Gr. 

Habitats Open asquis. 

ype: Greeces Cyclades; Amorgos, Ionghada, 10.4.1940 Davis 1380 E 

sj Disousca This new species is very closely allied to K. weiaaii, 

and is the only hexaploid species, The species described by Baker 

(Bot. Nag. t. 6269, (1876)) as M. asotivale somewhat resembles this 

species in that the fertile fla are nearly sessile. However, the 

illustration and the type specimen give no real indication of the 

tooth colour, and no details of the capsule. Further, the specimen 

was reported to come from 'Ilort. Elwes,' a collection of plants 

primarily of Persian origin. Also, the sterile flowers are sessile, in 



contrast to those of the present species. Hence, it was considered 

justifiable to describe the new species. M. cyoladicum is similar 

to M. guosci, • Sicilian endemic known from only a few sheets. 

The teeth of N • gusaonei may have been yellow, in which case the 

two species are very similar. However, in the diagnosis, 

M. cycladicy  a in differ from M. w•ieeii because the latter 

species is much better known than N. gueeonei. 

selected specimens asen: 

GREECE: Cyclades: Anhydro. 27.5.1960 Runemark 19 (14)60 3360); ibid., 

Bun emark RlkOl . IX (14)63 727); Keros, iel. N • of Amorgos, Ruae.ark 

R1239-3X (LD63 723); ibid., Runeark R124.54 (LD63 734). 
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8. MUSCARI GUSSONEI (Pan.) Tod. 

Ind. Sea. Panorm. 58 (1872 ). 

: Leopoldia guseonei Pan., P1. It. 2:496 0848). 

Bulb 2 - 2.5 cm., tunic dark brown. Leaves 2 - 3, linear 

10 - 15 cm. x 2.5 - 3 mm. Scape 16 - 20 cm., erect, exceeding 

leaves. Inflorescence lax, cylindrical. Pedicela of fertile fle 

0.0 - 0.5 mm. Fertile fle 15 - 20, tubular-urceolate, sometimes 

slightly waisted, shoulders angular, 5 - 5.5 mm. long, teeth (in 

good material) yellow, recurved. sterile tie few, minute, closely 

bunched, bluish. Capsule and seeds unknown. Flowering April. 

2n • 7 

Distribution: Sicilian endemic. 

Habitat: Coastal areas. 

Types Sicily: in arenosis marit. ad  Terranova, 4.1851 Todaro. B.M. 1  

Discussion: A species that is known only from a limited number of 

old gatherings, and may possibly be extinct. It has frequently been 

confused with "N. maritimum Deaf.", a species from North Africa which 

has sessile sterile fla, but pediceflate fertile ones, but which is 

certainly a Bellevalia as the fis are not contracted. There is 

only one sheet (in the herbarium of the British Museum) good enough 

to show the tooth colour, which is yellow. This would place the 

species in the N. weisii group, but this must remain a tentative 

placing until more material of either living or pressed plants 

becomes available. The plant has an obvious resemblance to the 

Cycladean endemic, H. cycladicum, in that the fertile fle are almost 

or entirely sessile. The pl&nt is much smaller and the sterile fis 

are never pedicellate as in M. cycladicum. Unfortunately none of 



the material is in fruit, and 80 it is not known if this species 

shares with M. ccladicum the unusually large capsules, and so it 

seems desirable to accept M. gussonel4 as a separate species. 

Selected specimens seen: Type cited above. In arenocis marit. pr . 

Scolietti, 27. 1e.1856 de Pavilion (sub. H. maritimum var. lutoia). 



VNI 

9. MUSCARI TEIUIFL0RUM Tausch 

in Flora Bot. 2eitg. 1:234  (1841). 

Syn : M. altinum , Gay l  in Balansa xaicc. & Baker, in Journ, Linn. 

Soc. 11:413 (1871). W! 

Leopoldia tenuiflort (Tausch) Heldr., in Bull. Soc. Mat. 

}loac. 53:70 (1878). 

N bushiricum Parsa, in Kew Bull. 1949:35  (1949). K! 

N. irinicum Farsa, in Kew Bull. 1949:35 (1949). K! 

N. haradjiani Rech. fil., in Arkiv. Bot. Stockh. andra ser. 

1:506 (1952). s: 

H. atropatanum Schchian, .xsioc. 

Lc; Wilkosm, Fihr Reich. Pflanzen, 291 (1882). 

Javorka & CsI(pody, Iconogr. Fl. Hung. 86, t. 5 (1929). 

Bulb 	, 2 3 (4) cm. across, 

- 	. Leaves 3 - 7, erect-spreading, linear, channelled, 

apex acute, 15 - 30 (40) cm. x 8 - 20 (30)  mm. Scape 20 - 60 cm. 

high, longer than leaves • Raceme lax, cylindrical, 6 - 30 cm • x 

1.5 - 3.0 cm. across. Pedice].s of fertile fla horizontal spreading, 

(0.5) 2.0 - 7.0 (20) mm. long, ehortr than fis, not elongating after 

flowering. Fertile fla narrowly obconic urceolat,, shoulders 

sharply angled, ivory to cream, shoulders sometimes pale, generally 

light brown, 5.0 - 9.5 mm., lobes bLckiah, recurved, 0.5 mm. ie'itcele 

of sterile f]..s fleshy, bright violet, ascending to horizontal, 

(2.0) 3.5 - 16 mm. long. Sterile fla obovate, to narrowly 

tubular, bright violet, 3.5 - 14.0 mm. Fruiting raceme lax, 

cylindrical. Capsule obovate emarginate to obcordate, 12 - 16 mm. 

long. Seeds 2-3 mm. diam. flowering April - July. 

2n 	18. 

Distribution: Central Europe, Asia Minor, S. Russia, S.W. Asia, U. 

An, Bu, Cz, Ga g  Ju g  Ra g  Ir, Is, Le, P., Sy, Tu. 
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Uabitatz a plant of steppes, 400dlaflde, and field edges. 

Type: Non. cited • Ic • given is "ii. COSO8US" Jacq. Auatr • t.126  

Discussion: M. bushirica, M. iranicum, N. wallii all 

indisputably belong under this species* M. atrcpatanua has been 

placed hen, on the evidence of a phototype obtained from Leningrad. 

N. alin* was described for plants with assaile or subseseile 

fertile flowers, but these seem to be of sporadic appearance 

throughout the range of the specie., and as Fig. 8 shows, there 

is no clear division between pediceflato and sessile states. The 

correct status of N. hardjiani is more doubtful • The type specimen 

is the only example of the taxon and appears to be a very large pleat 

of N. teuiflozus. The p.dicela of the fertile lie are rather more 

than twice the length of the flowers, putting it close to M. longipes, 

but in contrast to this species, the pedicele attain their maximum 

length before the flowers open, and the infloreecenca never shows 

the conical shape that is characteristic of N. Iongies. Further, 

the leaves axe lees deeply channelled and in pressed specimens a'pear 

lees sinwus. 'M. baradjiani' seems to occuçy the same position in 

relation to M. tenuiflorum an 'N. dionyaicua' does to N. cososus. 

The distribution of M. tenuiflorus is somewhat unusual in 

that the species is common in Central and & • S. Dirope, Turkey and 

Persia, but 1 have not seen any specimens from Italy, Creece or 

Romania, although it is listed in Haiciy'a Conspectus Flora (3raeca., 

and also in R.chinger'a Flora Asgasa. It would be interesting to 

examine the variation in greater detail to Bee if there were any 

significant character differences to be found in wild population from 

the two main areas of distribution. 



75 

17 	 I 

I 

15 
I 

I 
I 

I 

I 

0 I • I I 
I vw 	0 

S 
0 	I 	 I I 

0 

I 
000 

So 	 0 
0 	0 

0 0 .0 	 I 

0 	0 

0 000 0 	 0 

0 	
00 0 

0 

II 

6 	7 	8 	9 	10 	11 	12 	13 	14 	15 

length perianth (mm.) 

o: fertile 
•: sterile 

M. tenujflprijm 

Q. 
C) 
m 

I 

3 	
•1 

I 

1 

3 	4 

I 

I 

I 

I 

I 
0 

0 

5 

Fig .8 



A plant described in Gartenwelt 35, 205  (1931) as H. maeeyanu 

probably belongs under H. tenuiflortai. It differs only in the 

colour of the sterile flowers, which are pinkish amethyst rather 

than bright violet • M. maasyanua is probably a cu].tivar. 

Selected specimens seen: 

ALBANIA: Sarande, 150 a., 3.5.1937 Alston 1226; nr Prizrun 400 a ., 

16.5.1918 Z.rny. 

AUSTRIA: Vienna: nr Ilädling, 7.6.1857 Jaratzka; nr Kalksburg, 

12.7.1878  Weisbaur; Kalendersburg, 10.6.1883witting ; nr M&iling, 

5.6.1922 Schneider (plant identical with type specimen of 

H. alpinum from the Taurus); Wiener-Neuetadt, 6.1871 Sonklar; 

Perchtolddorf, 8.6.1874 eisbaur; Hamburg, 9.6.1930 Korb; 

Gumpoldakirchen, 250 a., 17;6.1906  Preiasmann. 

BULGARIA: nr Lowticha, 1895  Urumoff; nr Sofia, Sukhodol, 10.6.1956 

Usher 20. 

CZ}CHOLOVAKIAs Prague, in the Radotun valley, 6.1887 Polak; above 

Rybarna, 5.1938 Deyl; Radnice, 6.1909 Misebach. 

GERMANY: Thuringia: nr Reiedorferholz, 3ulza, 6.1889 Haueknecht. 

Saxony, nr Gerbatedt, between Aachersleben and Eisleben, 15.6.1877 

Preisee. 

HUNOAR!:Xaglerberg, nr Winden, 5.6.1907 Korb; nr Oedenberg, 

15.6.1876 Muilner; nr Leithgeberge, 6.1873 Halacsy, 

JUG0LAVIA: Dalmatia: Split, 15.5.1926  Korb; nr Nihanici, 27.5.1928 

Marli. 

RUSSIA: Ukraine: Zofiowka, nr Human, 17.5.1897  Blonaki. Bessarabia: 

Darrabain, 7.7.1928 Wisnieweki. 

IRAQ: Sein Waka t  W. of Fort of Karaukh, 1600 a., 11.6.1959 Kiss 27546. 
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ISRAEL: Cenoasnian I4tnz, 78 km. W. of Zouhkne, 700 rn., 1.5.1933 

Eig & Zohary. 

LEBANON: Almane, Saida, 200 rn., 5.4.1959  Polunin 5221; Reyfoun, 

1200 a., 3.6.1932  Wail; Ain-el-Aramie, Cassius, 23.8.1930 Wall 

(TYPE of N wallii Roche fil.). 

PERSIA: Kurdistan: No of Kermanshah, on road to Sanandaj, 1700  a., 

12.6.1959 Wendelbo  1950;Mazend.ran:  Earaz valley, Darli, above Panj, 

2000 a., 11.5.1959  Wendelbo 651; Kandevan Pass, N. side, 2600 egg 

26.6.1959 Wendelbo 2019.  Luristan: Kalvar, 2000 a., 28.5.1940 Koelz 

15907. Bakhtiari: Dizful, Shalgahi, 2. 11.1950 Field & Lazar 83; 

Shah-Baaan Pages  700 a., 3.5.1957 We 473. Tars: ruins of Persepolia, 

800 a., 2.2.1956 Schmidt 51+23; Kaerua, 10.4.1940 Koelz 1471+5; 

Bushirs, 12.3.1898 Bornmuller (TYPE of 14. bushiricum Pares); Kuh-Barz, 

nr Shiraz, 19.6.1885 Stapf; Kuh-i-Daeschta, N. of Kazerurn, 4.50885 

3taf; Gadar.h-i-Chatja, N. of Jahrum, 1500 rn., 18. 4 .1959 Morton 40509 

SYRIA: 30 ka. W. of Hussetche, at N. foot of Jebel-Abd-el-Aziz, 28.5.1933 

Eig & 6ohary. 

TURKY& Istanbul: Pendik, 3.7.1906 Aznavour. Kayseri: All dag, 7 ca. 

S.E. of Kayseri, 1670 m., 26.6.1896 4ansa; Bakir dag, between Kieg. 

and Bakir Oglu, 28.6.1952 Davie U11-94.Nigde: Bu]gar Naden, 20.7.1855 

Balansa (TYPE of 11. alpinum Gay). Cilicia: Guzguta, 1300 a., 6.1895 

Siehs. Maras: Gokun, Binboa dal above Yalak, 2200 a., 17.7.1952 Davis 

20139. Adanas Sajnjbeylj, Bozogian dagh 2300 a, 7.7.1952 Davis 19754. 

Bahce: between Haruniye and Fevzipasa, 700 m e,  18.1+ • 1957 Davis 26808; 
Kozan, 300 a., 12.4.1957  Davis 26615. Gürnüsanes Gumüane, 31.5.1894 

Sinteniss nr Sorda, 31.5.1894 Freya 580. Kars: Yalnizcaa, 1900 a., 

16.6.1957 Davis 29616. 
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10. MUSCARI LONGUES Boise. 

in Diagn. Ser. 1 (13): 36 (1853). 

a: VAR. LONGIPES 

M, a.jbicaule Post, P1. Post. 1:227 (1890). K! 

Leopoldia longipes (Boise.) Los-Los., in Komarov, Fl. U a R .5.5. 

4:410 (1935). 

~Zn : VAR. DFk;RTICOLUM 	Rech. fil.) D. tart, c-ab. et  stat. nov. 

N. aaronsohnii Opp. & Beav., in Bull. Soc. Dot. Geneva, Ser. 2 

(28): 278 (1931).  G! 

H desorticolum Rech • Fii., in Arkiv fUr Botanik, Ser • 2, 

B. 4, n. 1:5o6 (1951). 

Ic: VAR. DESERTICOLU)1 

Bull. Soc. Bot. Geneva, Ser. 2 (28): 279 (1930). 

Florula Tranajèrd. (Reliqu. Aaronsohn.), 160 (1931). 

Description of species: Bulb obovate, 2 - 4 cme across, tunics greyish 

brown, not proliferating. Leaves 4 - 14 narrowly linear to linear 

lanceolate, erect spreading, often deeply canaliculate, apex acute to 

obtuse, margin acabrid or minutely denticulate, outer leaf broadest, 

8 - 40 cm. x 3 - 20 mm. Scap. 15 - 80 cm. high, exceeding the leaves. 

Raceme very lax, conical or ovate, rarely becoming cylindrical. 

Pedicel of fertile fle horizontal spreading, elongating at and 

after anthesis, becoming up to x 7 as long as the fertile fla, 

12 - 90 mm. long. Fertile fis narrowly obconic, sometimes slightly 

waisted, shoulders very angular, tube pale greenish brown or ivory, 

6 - 13 mm* long, lobes blackish, recurved, 0.5 - 1.0 mm. Pedicels 

of sterile tie generally shorter than the fla g  fleshy, purple or 

violet, 6 — 60 mm. long. Sterile tie as long as fertile tie, purple 

or violet, sometimes absent. Fruiting recess very lax, conical., 
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rarely becoming cylindrical. Capsule elliptical, rarely narrowly 

obcordate, 10 - 15 mm. long. Seeds 2 mm. diaei. Flowering March - 

June. 

2n 	18 (?). 

Diatributioh of species: the Near Last, Turkey, and the Caucasus. Eg g  

Ir, I, Jo, Pe, Tu, Sy, Ru. 

Habitat: Field edges, sandy hillsides, and semi-desert. 

Types: VAR. LONGIPES: 

ISRAEL: Plain of Philistia, 4 .5.1846 Boissier. G 

VAR. DLaRTICOLUM 

SYRIA: between Palmyra and Home, 500 m., 30,4.1911 Haradjian 4013.  S! 

Discussion : The species is divided into two rather indistinct varieties: 

Scape less than 20 cm. high, leaves more than 8 9  less than 5 mm. 

wide 

M. longipes var. deserticolum (Rech. iii.) Stuart 

Scape more than 20 c. leaves fewer than 8, more than 5 mm • wide. 

N, longipes var. longiçes 

M. longjpe var. longipes, using Boissier's specimen as the type 

occurs throughout the range of the species, whereas var. deserticolu. 

using Rechinger's type specimen is restricted to a few localities 

in Jordan and Syria. As can be seen from Fig.9, the type specimens 

of the two varieties occupy the opposite ends of the variation 

range and are connected by a complete range of intermediates, 

and it is somewhat doubtful if the taxa are worth supporting. 

However, var. deserticoluu does have a well defined distribution, 

although it may well be that the variety is only an ecotypic 

variant. 'when a larger amount of material becomes available 
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from this under-collected area, a more valid conclusion may be 

reached. In the diagrams, the four circles joined by dotted lines 

indicate the values shown by four plants from on* large Stthering 

collected by Big and Zohary in N. Iraq (12.4.1933).  The range 

of variation, even in what must be considered to be one or perhaps 

several closely related populations, is often as much as half that 

encountered within the whole species. 

The species is placed near M. tenuiflorus, the perianth form 

and colour being very similar in both species, as are tunic colour 

and karyotyp.. They differ in pedicel length and capsule shape. 

M. longipes is unique in the genus in possessing an elliptical 

capsule. Although no flowering material was available for the 

crossing experiments, either day-length or temperature conditions 

being unsuitable at Edinburgh, the two species have been collected 

from the same locality (cf. Giresun, Kose da), without any evidence 

of intermediates. The karyotype is not known with complete o.rtainty 

beca.se the material at Edinburgh did not enable definite identification. 

Selected specimens seen: 

M. longipes Tar. longipea 

Caucasus: Eliaavetpol Shusha, 4.1914 Woronov 94. 

EGYPT: Gaza, I •4 • 1911 Dinsmore. 

IRAQ: Kurdistan: Sheik Adi, 6 mis., W. of Ain Signi, 1.5.1951 

Theaiger; Sulemaniya Plain, 13. 4 .1951 Th.siger 388. Mosul: nr Hakiari, 

nr Sharamish, nr Jebel Khantur, 1200 m., 4.7.1951  K.H. Rechinger 12078 • 

Abu Ciraid: 39 km. S.W. of Anah, Ramadi Liwa, 11.3.1962 Barkley & 

Palmatier; below Jebel Tuz, 4 km. S. of Tuz Kormate, 30.3.1964 B&*l,y 

6963. Kirkuk; banks of the Zab river, 300 m., 15,3.1956 Grigg 48. 

Bagdads between Baquba and Shahraban, 4 .4 .1957 K.H. Rechinger 8964. 

Chaa-eheaa]., 6.4.1929 Rogers 274; Jarmo, 5.4 .1955 Helbaek 623; Jebel 

Uamrin, 3.1917 Sutherland 409, 
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ISRAEL: Nog", between Beersheba and £dh I)uh4 riya, 700 a., 7.4 .1933 

Saauelse; Negev desert, 26.4.1946 Zhary; Tel Fare 22.3.1930 

Harding  271. 

PE1IA: Kezvin: Kavin, Keredji, Gambe 1557. Kurdistan Sanand.4, 

1800 a., 18.6.1963 Jakoba 6959. Hamadans Aq J3ulaq, 100 km. N. of 

Hamadan, 15.4.1960 Rioux & Golvan; 15 km. N.W. of Golpaigan, at foot 

of Mt. Aiwsad, 2200 a., 1*e.4.1962 	11+84; Hamadan to Sonandaj, 

15.5.1962 	s. 2028. Luriatan: Durud, I .L+.19k2 Koelz 18579. 

Qiuzietan: Behb.han, 350 a., 2. 4 .1959 Morton 3275. 

TURKEYS Ankara: Ankara, 1100 a., 11.5.1960 Fur8e  103. Aaaaya, 

Maniesadji.* 1099; Karvak-Taheame, 21.5.1892 Bintenis +04. 

Gaziantep: Duluk Baba, 7 km. N. of Gaziantep, 1100 a., 13.5.1957 

Davis 28074. Gireeuü: 15 km. S.W. of Suaehri, on road to Zara, 

Kome dag, 500 a., 16.6.1962 Apold/Cox/Iutohiaci 35. 

.YRIA Aj"3.aBidha to Jebel, 11 .1890 Poet (TYPE of M. a]bjoau3.e 

Post). Jebel Anatar, N. of Palmyra, 500 a., 15.4.1945, Davis  5777. 

N loigjpes 	. deserticolum  

JORDAN: ur Kulat-ea-Operka, 700 a., 2. 4 .1933 Samuelson  2750;  Petra 

to N.gb Groehara, 18.4.191+5 Davis 8661. Jela'ar-urn-Bixar to !mrka 

Maim, 24,4.1945 Davis 8611+; Jebel Harun, 1300  a., 18.4.1945 Davis 

9508. 

SY1IAz between Palmyra and Home, 500 a., 30.4.1911 Haradjiani 1+013 

(TYPE of H. deaerticolua Rech. fil.): Palmyra, 5  km. W. of the ruins, 

18.1+,1945 Davis 5868. 
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11. MUS CARl BURNEA (Eig. & Feinbrun) Stuart, comb • nov. 

~Yn : Leoppldia eburnea Lig & Feinbrun, in Pal. Journ. Bot. :58 (1947). 

IC: Pal, Journ. Sot. 4:58 (1947). 

Bulb unknown. Leaf single, 15 - 35 cm. x 5 - 20 mm., linear, margin 

minutely ciliate, basally sheathing the scape. Scape 15 - 30 cm. 

high, as long an the leaf. Inflorescences cylindrical, lax, 

5 - 7 cm. long. Pedicela of fertile fla horizontal spreading, 3 mm. 

Fertile tim cylindrical, 6 - 8 mm., ivory, lobes minute, reflexed, 

dark brownish. Sterile fls few, eubseasile, dark violet. Capsule 

apex retuse, 7 - 9 mm. x 9 - 12 mm. Seeds pyriform, black, 

minutely wrinkled. Flowering March - May. 

2n = 7 

Distributi 	Endemic to the Negev desert. 

Habitat: sandy l oess. 

Type: Negev. Sheikh Nuran, 1942  Feinbrun & zohary. J! 

Discussion: The only species in Subgen. Leopoldia that has a single 

leaf. The inflorescence is very dense, but the blackish teeth and 

the ivory colour of the tube place it near M. tenuiflorum. 

Selected specimens seen: 

ISRAEL: Negev: env. of Nirim, 27.3.1951  olmry; S. of Wadi Asluj, 

6.5.1949. Jaffa; any, of Raffiah, 30.3.1942  Zohary; Gilat to 

Patish, 9.3.1950 	Revivim, 3.5.1950  d'Angelia; Beersheba 

to Reviviin, 25.3.1952  ohary & Feinbrun. In deserto ad urbem El 

Arych, 23.3.1855 Kotschy 1079; prope Ramleh, 28.3.1855 Kotschi 

1081; Tel Faras, 19.2.1920  Harding 16k. 



12. MUCAR.I BICOLOR Boles 

in Letourn., P1. Aegypt. 	(1878). 

~ju : Leopoldia bicolor (Boise.) Eig & Feinbrun, in Palest. Journ. 

Bot., I (k); 58 (1947). 

Bulb 2.0 2.5 Cs. across, 	, not proliferating, tunics psie 

yellow to brown. Leaves 3 - 4 narrowly linear, flaccid, canaliculate, 

margin frequently ecabrid or minutely denticulate, 6 - 25 cm. x 

2 - 3 m o Sape 7 - 15 cm. high. Racese lax, cylindrical, 10 - 20 fle. 

Pedicele of fertile fie 6 - 7 mm. long, as long as or rather shorter 

than fertile fla. Fertile fle oblong urceolate, strongly contracted, 

6 - 7 ai. x 2.5 - 3.0 W .,  tube yellow, shoulders and lobes dark 

brown, the label of the type specimen states that this area is 

blue in fresh specimens; teeth recurved. Pedicels of sterile fle 

absent. Sterile,  as ob 	., dark bluish, smaller than the fertile 

fle, sessile. Fruiting raceme, capsule, seed - unknown. Flowerin.g 

February. 

2n * unknown. 

Distribution: N.W. Egypt. Fg. 

Habitat: dry sandy soil 

Type: (Egypt): In arenosie ad moles prop. Aboukir, 21.2.1878 

Letourneux 209.  W! 

Discussions A plant known from only 2 gatherings, both of poor 

material. The note of the sheets from Mersa Metruh state that the 

fle are sulphur yellow and the lobes black. This is a species 

that is difficult to place, although the lobe colour suggests that 

it is near M. tenuifloziat. There is no other species in which the 

colour of the lobes extends back over the shoulders. 

Selected specimens seen: Type cited above. W. Egypt, Mersa I4etruh, 

1.1928 Meinertzhagen. 
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SUBGENuS BOTRYANTHUS (Kunth) D. Stuart, comb. et  stat. nov. 

Genus Botryanthus Kunth, Enum. P1. 4:310  (18k3). 

Genus Muscari Mill., Sect. Botryanthus ( Kunth) Baker, in 

Journ. Linn. Soc. 11:412 (1871). 

Genus Botryphile Sa]ieb., Gen. P1. (1866). 

Pype: Muscari botryoidea Mill., Gard. Dict. .d.8, No.1 (1768) 

(Syn: Botryanthus vulgaris Kunth, Enum. Fl. 

4:311 (1843)). 

Roots not fleshy, annual. Sterile fla few or absent,, assails to 

pedic.11ate, paler than fertile fie, or white. Fertile fle 

globose to oblong - urceolate, strongly contracted, pale Uue to 

blackish, rarely white, perianth lobes white or concolorous with 

the tub,, 1.0 - 20 mm. Raceme frequently dense, sometimes 

becoming loose. Capsules lees than 2 mm. across, dehiscent. 

Seeds black, shiny, minutely pitted. 



13. MUCAR1 &GLCTUM Guas. 

in Ten., P1. Neap. Syl].. App. 5:13 (1842). 

S-vn: VAR NGLECPUM 

Hyacinthus racemoeus L., Sp. P1. 318 (1753), nomen 

H. racetMoaUfl Lam. & DC (non Mill.), Fl. Gallic. De5cr. (1806) 

nomen 

Botryanthus odorus Kth., Enum. P1. 11:311 (1843). 

M. bootanensia Grit f., Ic. P1. Asia t. 280 (1851). 

M. at1anticua Boise. & Reut., Pugill. P1. Nov. 11 1+ ( 1852). 

B. CompaCtu8 Jord. & Fourr., Ic. P1. Eur. 2:24 (1866). 

B. racemosus W. Fourr., in Ann. Soc. Linn. Lyon, N.S. 27:160 (1869). 

M. moi'doanuii Heldr., in Oestr. Bot. Zeitschr. 52 (1878). G! 

B. mordoanum (Heldr.) Nys., Conap. 733 (1882). 

B. atlanticum (Boise. & Reut.) Nm., Conap. 734 (1882). 

M. nivale Stapf, in Denk6chr. Akad. Wien 1:13 (1885). K! 

M. levieri Heldr., ex Somiier & Levier, in Nuov. Giorn. Bat. 

Ital. 23:267 (1890). K! 

M. vandaaii Velen., El. Buig. 1:555 (1891). 

M. granatense Freyn, in Flora 67:7 (1895). K! 

macranthum Freyn, in Bull. Herb. Boise. 4:192 (1896). E! 

H. pocuticum Zapal., Conap. Fl. Gallic. Crit. 1:164 (1906). 

populeua Braun-Blanquet, in Bull. Soc. Hiat. Nat. Air. Nord. 

13:194 (1922). 

H. leucostomum Woron., in Fedde. Repert. 27:267 (1930). 

3yn : VAR. PULCHLLLUM 'Te1dr. 	Sart.) D. 3twrt, comb. et  stat. nov. 

B. aau].ii Jaub. & Spach., Illustr. 4:44 (1842). 

M. pulchellum Heldr. & Bart., in Boisa., Diagn. Ser.2 4:109 (1859). 

B. sartori Tod.,, Hort. Panora. t. 5 (1876). 

B. breviscapus Tad., Hort. Panozin. t. 5 (1876). 
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M. letourneuxii Boiss., Fl. Or. 5:299 (1884). G 

B. amoenus Heldr., ex Hayek, in Fedde. Rep. Beih. 30:91 

(1932). W! 

H. raceaos* D.C. aubap. puichellum (Heldr. & Bart.) Stoj. & 

Stef., Ti. Buig. 260 (198). 

Syn : Not referable to either variety: 

M. acutilobum Bertol., Misc. Bot. 1:21 (1842). 

B. albovirena Tod., Nuovi Gen. 76 (1858). 

M. albovirens (Tod.) Nym., By].].. Suppi. 65 (1867). W 

M. elwesii Baker, in Gard. Chron. 1:798 (1878). K 

B. speciosum Marches., in Oestr. Bot. Zeitachr. 32:339  (1882). 

B. mandraliacae Lojac., Ti. Sic. 3:99 (1909). 

B • maximum Lojac., Ti • Sic. 3:99 (1909). 

Ic: VAR. N1flLCTUM 

Griffith, Ic. Fl. Asiat. t. 280 (1851). 

Garden 26:136 (1884). 

Reichenbach, Xc. Fl. Germ. 10: t. 456 (18+8). 

Javorka & Caspody, Iconogr. Ti. Hung. 86 (1929). 

Ic: VAR • FJLHLLUM 

Jaub. & Spach., Illustr. 4;44 (181 2). 

Description of species: Bulb 	, 1 - 2.5 cm. across, 

-- 	 . Leaves 3 - 6, erect-spreading 

linear to linear-lanceolate, canaliculate to almost 

terete, bright green, sometimes reddish below, - 	- 

Scape 11 - 30 cm., often as long as leaves. Raceme dense, fle 

often imbricate, sometimes becoming 	• Pedicel of 	H 

horizontal spreading or deflexed, 0.5 - 5.0 mm., shorter than 

perianth. Ferti le fle 	• ovate to oblong-urceolate, strongly 

contracted, 1.5 - 3.5 sin., .5 - 7.5 mm., very dark to blackish blue; 



lobes white, recurved, 0.3 - 1.0 mm., anthers biseriat; Pedicel of 

sterile fle horizontal or ascending, 0.5 - 3.0 M. Sterile f]e up to 

20, smaller and paler than fertile fis, rarely white. Fruiting racem 

lax, rachie elongating. Capsule ovate to obovate, .marginate to 

apicu]at., 8 - 10 mm. long. Seeds 2 mm. diem. flowering February - June. 

- 18 9  36 9  15, 54, 72. 

Distribution of species: Europe, N. Africa, the Orient. Al, Au g  Az, Bi, 

Br, Bu, Cr, Cz, Ga g  Go, Gr, He, He, Hu, It, Ju g  Lu g  Re, Si, Af, Ag, 

Cy, Eg, Ii, Is, Jo, Le, Li, Mo, Pa, Pe, Re, Sy, Tu. 

Habitat: Very variable; rocky hillsides, dunes, field margins. 

Type: VAR. NEGLECTUN: No specimen cited by either Linn6 or Guesone. 

VAR. PULCHELLU)h No specimen cited by the authors, but the earliest 

specimen named as N. puichellun collected by Heldreich is 'Attica: 

ni. Athens, 15.2.1878 Heidreich,' and this may well constitute a type 

specimen. 

Discussion : The species is split into two rather indistinct varietiset 

Bulbs with offsets, soaps over 15 cm. high, raceme with more than 

20 fertile fla., polyploid plants with wide distribution 

..... M. neglectum var. neglectum 

Bulbs always aiLle, scope less than 15 cm., raceme with less 

than 20 fertile tie., diploid plants from Greece and Turkey 

..... N. neglectum var. puichellum 

A species which combines a very wide geographical range (in fact the 

range of this species constitutes the range for the genus), with 

extreme morphological and cytological diversity. The morphological 

variation accounts for the large number of synonyms, which should 

probably include several of the names listed as being unassignable. 



Of the  30 names listed above, seven have been placed there because 

their type sheets have been examined, and four because the 

illustrations have been found • Thee* eleven names will not be 

discussed further. 

The description of N. atlanticua given by Boissier is quite 

plainly referable to the present species. The Species is 

described from Spain, and is almost certainly N. neglectum var • neglectu*. 

The colour of the perianth is described as "ciner.o-violascenti," 

an admirable Latin equivalent for the very glaucous surface of the 

blackish blue flowers. The name would have been used for 

H. racemosum had this species and N. n.g]ectum been retained as 

separate entities. 

N. leucootomum, in the discussion appended to the original 

description, is differe from N. cosmutatu, the teeth being white 

and deflexed, not concolorous and inflexed-connivent. This, 

together with the description, and living material from the 

Leningrad Botanic Institute, places the plant without doubt, under 

N. neglectum. 

There has been a considerable amount of confusion regarding the 

correct application of the name N. racemoatmi. The Hyacinthus 

racemoaua of Liru  wa3 described as having blue flowers. However, 

the description of Muacari racemoea given by Miller in the 

Gardeners' Dictionary certainly refers to N. moechatum, but 

"N. racesosum Mill" has passed into general usage as representing 

deep-blue flowered member of Subgen. Botryanthua, although some 

authors use the term "N. racemosum Las. & D.C. (non Mill.)." The 

species was considered to differ from N. neglectum in sire and colour 

of the prianth, being smaller and with deep blue, not blackish blue  

flowers. However, such separation is impossible to maintain, there 



being a complete series of intermediate variants in perianth colour, 

size, and length of soaps and leaf (see Fig.10, and ii). Although 

the name "recemosum" is older than the name adopted, it has been 

the source of considerable confusion, and I consider it wisest to 

adopt Turrill's suggestion (Bot. Nag. 1950), to declare it a 

"nomsn 	" However, Turrill suggests using M. atlanticum 

as the alternative, but he was maintaining the separateness of 

M. atiiinticum and M. neglectum. Since I consider both names to 

apply to only one species, N. atlanticum has been placed as a 

synonym of N. neglectum. 

It can be seen from Figs. IC) and 11 that there is no very real 

distinction between the two varieties I have accepted, for either 

flower size, shape, number, length of pedicela, width of leaf or 

length of scape. Hence their continuance as taxa, even of varietal 

rank, is somewhat questionable. However, although there are no 

discontinuities in the characters mentioned, there is some correlation 

with other characters. For instance, diploid plants are only found in 

Greece, Turkey, and the Near Orient, and are always less than 15 cm. tall 

lack offsets and commonly have loss than twenty fertile flowers • No 

one external morphological character was found that helped to 

distinguish the diploids from the polyploids, and small polyploide are 

indistinguishable from the diploid plants. It was felt that this 

group (the diploids), should be given some taxonomic status, although it 

has been shown that small polyploids are indistinguishable from the 

diploids, and therefore that the boundaries of var. puichellum are 

very diffuse. 

The three categories of dots used in the diagrams cited above 

indicate an attempt that was made to separate the two varieties 

out by eye on the characters mentioned above, and also on other 
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characters previously used but now disregarded, such as degree of 

contraction of perianth and looseness of raceme. The smallest 

plants that had been placed under var. neglectum were removed to a 

separate group. The accuracy of the division in beat in Fig.11 

where the black dots do occupy the "smallness" end of the zoale .f 

variation, and the circles occupy the largest. It is interesting 

to note that there is a marked correlation between leaf and soap. 

length.. However in Figa.10 and 11 there 1s complete overlapping 

of the categories, and to a considerable extent in Fig.11a. All 

the hiatoraas shown in Jig.11a show sing].. peaks. 

Selected specimens seen of N. neglectum var. neglectwn 

ALBANIA: Gjinokaetre (Argy'rokaistron), Mali Gjer, 9.5.1933  Alston 

1541; Dobruja, Talscha, 31.3.1873 G. Sinteni.; Javica, Olycina, 

16.6.1895 Baldacci; D.jli, above Tirane, 1800 a., 27.5.1934  

Fenninton 95. 

AUSTRIA: T.ilet.in , nr Neuhaus, 5.5.1912 Vetter; Leopoldberger, 

nr Kahl.nb.rgdorf, 10.4.1919 Korb; 1.tchogel, nr Mödling, 14.4.1906 

Vetter; Guapoldakirchen, 27.4.1915 Korb; Nagdaleriabof, nr Risamberg, 

4.5.1919 Korb; nr Baden, 23.4.1882 Braun; Marberg, ur Madling, 

4.4.1884 birony; l3ruckenwalden, nr Ka]kberg, 28.4.1905  Korb; 

Brauneb.rg, nr Haimburg, 13.4.1899 Ronniger; S. Tyrol, Brixen, 

3.4.1910 

BALEA1UC: Majorca, Palma, 4.1874 l3avocho; ibid. 30.2.1929  Edmonds 

65; Cap Blau, nr Palma, 60 a., 18.2.1936 Martindale 200. 

BRITAIN: Suffolk: Lakenheath, 26.' • 1958 Townsend; Lavenham, 

22 .4.1944  Last 703/I. Cambridgeshire: Cherryhinton, 6.4.1904 

Allard 1509. 

BULGARIA: Lorutecher, 1895 Urumoff; Plovdiv, Tsp., 5.5.1891 

Sint. & Born..; Varna, 16.4.1931  Gilliat-.Smith. 



CRTE: Mavroauri, proaont. £.I. of Cap Sidero, 3.1954 Gouiimy; 

White Mtne., Cloumousi, 1600 a., Goulimy. 

CZECHOSLOVAKIA: St. Georgen, nr Bratislava, 25.4.1915 Hayek. 

FRANCE: Gironde: Saint-Jean de Blainguac, 3.1892 Motelay (TYPE 

M. inotelayii Fouc.) Vienne: )4ontmorillon, 5.4.1857 Chaboissesu. 

Seine-et-Oise: St. Maur, nr Paris, 25.4.1875 Bonnet. Herault: 

Montpellier, 3.1879 Long; 3zi•rs, 5.1871 Th4vereau. C6te d'Or: 

Plombie's, 17. 4 .1877 Bonnet. Rhone: St. Cyr-de-Chatoux, pic de 

Sevelette, 750  a., 9.11.1872 Gandoger; Coapeseir.e, 4.1866 Mavin. 

Jura: Saaprana, nr Dole, 4.1866 Blanche. leers: nr Grenoble, 

Fort Raban, 20.3.1860  Huet de Pavilion Bouche de Rhone: Lanciers, 

nr Marseilles, 4.1855 Wolfe; Martigu.e, 4.1884 Authermann. Var: 

Ii. d'Hyr.e, 1892  Lester-Garland; Toulon, 4.1839 Kugel. Savoie: 

Gresy-sur-Aix, 17.4.1882 Pin. }Iautea Alpea: Rabaud, 27.4 .1864 

Gaviod. Alsace: Siegolsheim, 300 a., 17.5.1883, Hauseer. 

GERMANY: Aachs, 26.4.1911 Korb; K8nigebach, nr Deidaheim, 

7.5.1815 Schultz, 

GREECE: Corfu, Monte Neto, Theasaly: Olympus, 13.5.1930  Guiseppi; 

Kalampaka, Ha.gios Stephanos, 4.5.1896  Sintenis 225; Mt. Pelion 

nr Volos, 4.591961 K.H. Rechinger 22652; Katara, ur Metov3, 1700 a., 

10.5.1961 K.H. Rechinger 23148. Attica: Purcobuni, nr Athena, 

5.1905 Tuntae 32; nr Liosia, 28.3.1889 Heidreich; Hyettue, nr Athens, 

18.2.1900 Leonia 447; Porte Raphti, 50 a., 3.1932  Atchley 1188. 

Macedonia: Mt. Solika, 2500 a., 2.7.1937 Balls 3457; Mt. Version, 

nr Nausea, 30.5.1936  K.H. & F. Rechinger; }iaoderion, 11100 m., 

28.5.1932 Alston 28. Thasos: Mt. Elias, 24.5.1891 Sintenie & 

Bornauller 672.  Arcadia: base of Mt. Maenalia, nr Dictyina 

Nymphasine, 28.4.1961 Hel dreich; Mt. Chelmos (Aroania) above 3udna, 



we  

1300 a., 20.6.1893 Halacy; Mt. Panachaicon, above katrae, 1000 a., 

5.6.1893 lialacey; Katafiquon to Oeta, 1000 a., 16.6.1937 

Belle & Gourlay 3223. Dodrcanese: Chios,  Campo., 50 a., 25.3.1939 

Platt 3; Cos, nr Aaclepioa, 27.3.1965 Davis 40e14. Corfu: between 

Spartilla and Barbati, 2000 ft. Spreitzenhof.r (TYPE of H. aordoani*). 

MALTA: Used Hornor, 25.2.1872 Wright. 

8WITERLAND, Lausanne, 4.5.1879  Favrat & Barbel; St. Lonrd, 21.4.1844 

Wolfe i Bxthlb.rg, 6.3.1893 Bachmann; Geneva, 14.1858 ChaLesin; 

Qiardonn..-eur-Vevey, 580 a., 15.4.1873  Burnat. 

S*ATh; T.ru.lz Sierra d'Albarraoin, 6.1894 Reverchon. Barcelonai 

Caat.11delf&s, 27.3.1928  Sennen 6662. Valencia; Sierra de Sagorb., 

500 a., 391891 Reverchon. Cuenca: Sierra de Cuenca, 6.1898 

Malaga: Serrania de Ronda, 1849 Boisaier & Reuter (TYPE of 

H. atlantieus?); Sierra Priet., 1200 a., 24.5.1879 Huter-Porter Cc Rise 

796; Gaditana, Sierra d'Alib., in Serrania da Ronda, 27.5.1893 

Huter-Porta & Rigo +44. Seville: Seville, 18.3.1955  Scott. 

Grenada: Genii valley, nr Sierra Nevada hotel, 15.5.1926  alm 821; 

Coro Cater, 10 ml. S • S. of Granada, 2000 a., 15.5.1926 Eliman 647. 

Si'rra de Grasalema, 16.5.1890 Reverchon (TYPE of H. granatena.) 

Corla, 3.1872 Bordry; Sierra )4agina, 1900 a., 26.6.1926 Cuatrecaeaa. 

HUNGARY: Budapest: Rakos, 19.5.1878 Lajo.; Teepel island, 20.5.1891 

ITALY: Tuscany: Siena, 3.1925 Rogers 556. Liguria: San Remo, in the 

San Rosolo valley, 600 a., 3.1905 Gamble 28057. Hertruria: Pica, 

4.1862 Wail. Lombardy: Brescia *  28.3.1870 lorta. Venetia: Santo Crocec, 

nr Trieste, &eind•. Lucani,&: Pignol., Mt. Serranetia, 1400 .., 

27.4.1924 Gavioli. Pugh.: Otranto, 5.1883 Groves. Sicily: Palermo, 

Pleauta, Todaro 1012. 

YUGOSLAVIA: lana: nr Pola, 5.5.1885 Milliner; ins. St. Cattirina, nr 



Pola, 4,1875 Freyn.  Serbia: Bassara, 5.1895 Adernovic; nr Yranje, 

27.3.1893 Adaaoyip. Dalmatia: Split, 9.4.1920 Korb: krivosije, 

10.5.1906 Korb; Ljuebna, 8.13.1918 Korb; Dubrovnik, 1000 rn., 31.3.1938 

Martindale 30; Mt. Sergei, 16..1935 Jackson 22; Qibsa Valley, 

17.4.1935 Jackao  57; Lapad Peninsula, 19.4.1935 Jackson 118. 

Croatia: Bucca,ri, 26.3.1885 Desin. Hercegovina: TrOing., 

7.5.1903 Schneider. 

PORTUGAL: Lisbon, Lugar fe Pav.ira, 1927 Palbina 6493.; Coirnbra, 

1877 Herb, Ho ,t. Coimbra 282; Eirse q  nr Coimbra, 1895 Ferreira. 

ROMA11I $ at Bucharest, 15.4.1883 Rirc; Kovicza, nr Siebonburgen, 

17.4.1865 Ciato; W. Oreova, in Kazan valley, 1.5.1907 Schneider. 

U.b.S.R: Azerbaijan: Baku, 15.5.1954 Karfagin; Dzhuefa, 26.4.1923 

Heidaap. Crimea: Wta. Nikit.ky Tails, 1 1 'flO re., 3.6.1959 Davie 

33354; 3udak, 18.5.1896 Collier. Georgia: Tiflis, 1882Richter; 

ibid. Tiactiler; Kirovabad, 20.4.1878 Lindeman. Tadaik: Pamir atne, 

Andarak, 30, 4 .1927 Granitor. Ukraine: Odessa, 

SAUDI ARABIA: Ben. of Djebel-,l-Abyadh, 500 a., 18..1933 Samuslasaal. 

SYRIA; Al.ppo, 15.3.1910 Handel-Nazzeti; Kivari, botwLen AJeppe 

and the 4uphra.a, 74.3.1910 Handel-Mazz.ti; Home, between 

Abou Dsli.h and Abrj, 700 a., 16. 4 .1933 Sernuelseon. 

TURKEY: Bares: Uluda, Kirazliyayla, 1430 a., 20.5.1956 Dentiriz. 

Izmir: Izmir, 14.3.1854 I3alansa. Istanbul: Istanbul, nr St. Stophano l  

20.4.1907 Wi.r; 2 km. E. of G6ztep. deresi, 11.4.1953 Demiriz; 

Halkali, 4.4.1961 D,niriz 4265; Teeilköy, Ravalani to Yeeilyut, 

3.40961 Damirjz 4242; Anadoluhisari, elopes of Gökeu valley, 

2.4.1961 Derniris 4218; B.ykoz, Akbaba, ii.1961 Derniris 4363; 

T.dicoule to £youb, 25.4.1891 Azrzavour; Pandik to Tousla, 7.4.1895 

Aznavou22261 Balikesir: Bigadic, 150 a., 21.3.1965 Davis 251421 



.1; 

Burthar: Yolagvzi, WAnova t  21.5.1950  Heilbronn & Attila. Antalya; 

Akeeki, 1500 a., 9.4.1956 Davie 25782. gorums Dagh Basi s  800 a., 

5.5.1963 Yatith 136. Sinopi N.W. of Sinop, 6.5.1963 Tobey 

136B. Içeis herein, Yindikpinari, 1250 a., 28.5.1951  Deiniriz. 

Adana: Posanti, BU.rilc.k, 1400 a., 11.5-1952  Deiniris •Samsun: 

Cizilay Kenpi, 8.4.1963 Tobey 136. Hatay: Belen, Karlik tape 

above Souk Oluk, 1000 a., 24.4.1957  Davie 27074; Aaianua atne, 

Bolen, 2 .3.1865 Hauesknecht, Trabzon: nr Trabzon, 28.4.1862 

Bourg.u; Kelso dat, 2300 a., 5.1853 Ruet de Pavilion. Thynibra, 

nr Tchiblak, 24.3.1883  Sintenis 262 (TYPE of N. eacranthum Freyn). 

Selected ep.daena seen of N. neglectum var. pulchellum 

0RFC'4 Phocie Parnassus above Delphi, 1200 a., 22. 4 .1911 Haiacey. 

Thrace: sdcpe atna, above 13.tchko, 7.6.1933 M.inertthagen. 

Attica: nr Athena, 15.2.1878 Heidreich (TYPE of M. puichellum 

ieldr. & Sart.?); Athens, nr Vouliagaena, 5.1934 Finatzi; 

Pajeokundura, 1400 a., 1.2.1930 Atchley 34; Daphne, ni' Athena, 

9.3.1890 Walker. Achaia* Mt. Panacha.icon, above Patras, 5.6.1893 

Halacsy. 0yc2d.ø: Kythno, 15.3.1900 Tunta.. Dodecanese: 

Malagari, nr Vathy, 29.3.1934 K.H. Rechinger 3382; Sasos, Mt. Aaib.lo., 

10.4.1934 K.H. Rechinger 3893; Ikaria, Xyiono, above Ag. Kyrikoe, 

500 a •, 5.4.1965 Davis '0670. Crate: Hierapetra, above Aphendi 

Kavouaj, 1kO( m., 2 .5.19112 K.H. Rechingar 13192. 

LE W ONt Mt. Hermon, 2000 a., 12 . 4 .1939 Polunin 5242. 

U.S.S.R: Georgia: Tiflis, Richter. 

TURKEY: Kirklarelj: Kirklarli, Viie, 22.4.1962 Demiriz 1737. 

Istanbul: Broussa, between Nakrikary and .t. Stephano , 30.2.1890 

Aznavour; Thaeli Hisar, 1.5.1891 Aznavour; Kinaliada, 4 . 14.1953 Deniria; 

&iirgan, 3. 4.1955 Tutel. Mugla: Kisie to Xoagac, 13.4.1965 Davis 40158, 



Antalyas C.vi,li to Akeeki, S. of 1irhaeaabeli, 1300 a., 30.3.1961 

De.iriz 4563; Go.lek, 1200 a., 7.4.1934 Belle 680. Korkuteli: 

27.2 .1893 Kealeneki; Smila, Jabluniwka, KleoDow & Lazarenko. 

Uzbek: We Tien Shan, nr Tashkent, 19.3.1926 Vedenaky. 

AFGHANThTANs Griffith 441; ibid. Aitchison. 

ALGERIA: nr Constantine, 2.1836 Choulette; nr Oren, 8.2.1852 

CYPRUS: Lanarka, 20.2.1880 Rio i Sintenie;Y.rolakhoa, 1.3.1932 

S.yngroiaeidea; Limaaaol, L.fkara, 600 a., 26.2.1953 Kennedy  1772; 

Nicosia, 14.3.1959 Oswald 60; Monast. Stavro Vuni 1.3.1880 

Sintenie & Ri&o; ibid. 600 a., 3.3.1948 Mavromouatakia; Kouklie, 

300 a., 28.2.1953 Kannedy 1774; Morphou, 50 a., 1.3.1951  I4erto 144. 

EGYPT: Aboukir, 21.2.1878 Letourneux (TYPE of M • letourneuxii 

Heldr.); Alxendria, 3.1877 Hurst. 

IRA(: Mosuls Ka1.at to Schergat, below Moaul, 170 a., 1912 Mare. 

Raaadi Abu Ghraib, ni Miehed ruins, 12.3.1964 Barkley & Haddad 6333. 

Rowanduz gorge, mouth of the Alana-nu river, 600 a., 18. 4 .1933 

.g & ohary. 

ISRAEL: Ramloh q  13.2.1871 du parquet 297;  Judean Mtna, liatur to Dir 

Aban, 7.3.1924 U91 Judean desert, Tel-Arad, 2 4 .3.1929 Gebrielith; 

Sharon plain, Hadere, 29.3.1927 	S. of Shefala, Berur Hayil, 

6.11 .1952 ieinbrun; Jeruaalea, Mt Scopus 2.2.1931 Aeduraky. 

JORDAN: Ardah, 8C0 a., 2.9.1955 Kesapligil 1885. 

LEBANCt: Bcharre, 21.4.1959, Polunin 5338. 

LIBYA: Cyrenaica, Barce plain 300 a., 6.3.1954 Borthwick 40. 

MOFOCC0: Afrane, 6.4.1936 Garnett 933/8. 

PAKISTAN: %xetta, 6.4.1888 Duthie 8720. 

PERSIA: Kurdistan: Morchod, 60 ks. W. of Biesr, 24.4.1956 Schmidt 6703. 

Keraanehah $ SkaLhbd, 1100 a., 15.4 • 1963 Jacobs 6224; Kermanshah, 

1500 a., 2193.1929 Cowan 2501 Mt. A3w.nd, 1.4.1929 Cowan 383. Aiaaada*s 



Aq Bulaq, 100 km. N. of Hamadan, 15.4.1960 Rioux & Golvan. 

Luristan: Dorud, 20.4.1941 Koelz 17335; Harain, S.W. of Hamadan, 

7.4.1960 Bent and Wright 407. Khaledj, 6 km. from Meched, 19.3.1947 

Lindbergi Sultanabad, nr Kazvin, 2500 rn., 5.1935 Lindberg; 8 km. 

W. of Kazvin, 23.4.1961 Stutz 710. Mazenderan: Haraz valley, above 

Siah Bieheh, 600 a., 14.4.1959 Wendelbo 129; flburz mtns, Shimehek 

valley, 5000 a., 24.5.1955 Mooney 6504 ; S. side of watershed, 

Kazvin to ieeht, 600 a., 18.3.1962 Purse 1102. Tehran: Niyaveran, 

1600 a., 9.4.1959 Wendelbo  103; Maskun, 2500 a., 12.2.1940 Koela 

14385; between Darband and Iagaleh, 1400 rn., 2.4.1960 Bent & Wright,  

394. Fares Shiraz, 1500  a., 1.2.1915 Pravitz; Jahrua, 24.3.1940 

Koelz 14674; Nizir, 29.3.1940 Koelz 17712; Shiraz, 15.3. 1949 

Esfandiari 958. Isfahan: Isfahan, 1600 rn., 3.1937. GUllek dag, 

800 a., 7.4.1956 Davis 25738. Amaeya: Mt. Kerkiar, 800 a., 3.5.1889 

Borneuller; Renkoi, Kara Kum, 14.4.1883 Sintenia 1229. Seyhan: 

Pozanti, 700 ii., 1917 Christian. 

SYRIA: Aleppo, 1841 Kotschi 42. 
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14. MUSCAPI COMJ4UTATUM Guse. 

Flor. Sic. Prod. 1: 1+26, t. 180, f. 1+ (1827). 

: Botryanthus commutatus (Gums.) Kth., tnum. P1. 4:311.(1843)- 

14. leoa.is  Heldr., and Balac., in Oestr. Bot. Zeit8chr. 19:54 

(1896). 

Ic 	Swe.t, Brit. Ti. Gard. 7  (Ser. 2 9  Vol. 1)  t. 369 (1837). 

Bulb I - 1+ cm. across, ovate, 	 H 

Leaves 2 - 5, erect spreading, 

linear to linear-lanceolate with a minute scarious margin, canaliculat., 

10 - 30 cm. x 5 - 15 M. Scape 6 - 30 cm. long, more or lees an long 

an the leaves. Raceme dense, oval, fla often imbricate. Pedicele of 

fertile fie spreading deflexed, as long as or shorter than fl, 

2 - 6 mm. long. Fertile fle obovate urceolate, strongly shouldered 

and contracted, 3.5 - 7 M. long, deep violet-black with recurved 

concolorous teeth, teeth 0.5 - 1.0 mm. long, anthers biseria--. 

Pedicels of sterile fla 1 - 3 mm. long. Sterile tie paler and 

smaller than the fertile ones, 2 - 1+ mm. long. Fruiting ra ceme 

lax, as the meape elongates after flowering. Capsule oblong- 

ovate or broadly ellipsoidal, 7 - 12 mm. long, 5 - 8 mm. broad, 

Seeds 2 mm diaa. Flowering February - April. 

• 18, 36. 

Distributions Italy and Sicily, Jugoslavia, Greece and the Aegean 

area, Crete, Cr, Gr, It, Ju, Si. 

Habitat: widespread plant of fields, roadsides, damp mountain pastures, 

and rocky hillsides. 

Type: Sicily, no other details cited. 

Discussions The flowers are distinct from other members of the subgenus 
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except for M. latifolium Kirk. The concolorous teeth appear to be 

free to the widest part of the tube, but are joined for most of 

their length by a "gusset" of tissue, and only the free parts are 

recurved. M A  incon6trictum Rech., which has often been confused 

with this species, has flowers which are campanulate or sometimes 

slightly constricted, but without the folding between the teeth. 

These three species with concolorous teeth and blackish violet fis 

have distinct geographical range., N. latifolium being found only  

in Turkey, and N. inconstrictum in Syria, Iran, Iraq, Lebanon, and 

Israel. 

Selected specimens seen: 

CRETE: Sitia g  behind town, 17.3.19409  Davis 1310. 

GREC: Corf*s Varypatados, 20.4.1882, Tuntas 1527;  ad urban, 4.1890 9  

b.i "Mon Rpoe," 15.3.1909, Rainer Kesslitz. Atticas ad 

radices liya.tti, 20.2.1889, Ileidreich; ibid. 15.3.1897,  Leonie, 

ibid. 29.3.1938, Davis 51; ibid. 15.3.1897,  Leavie. Parties; 20.3.1951, 

Grant. Psyohico; 9.4.1960, apageorgiou, 5. Laurue, Nyctohori, 

21.2.1887, Heidreich. Mores: between Pilos and Methone, 22 .2.19110, 

Davis 1180. Laconia; Gytheon, 15.2.19409  Davis  1154.  Saronic Gulfs 

in Phaz.acmaarum ins. Megali Kyra, 25.2.1878, Heidreich. Cyclades: 

Nibs, 3.1889, Leonia (TYPE of H. leonie Heldr. & Halac.); Kythnoe, 

4.1900, ?tnitas; Eyra, Gandoger; Keos, nr. Choru s  2.11.1962, 

Gathore..Karj1 310; Morgos above Llanghada, 10.4.1940 5  Davis 1431. 

Morro., Age Elias, 400 a., 1962 9  Runemark R346.IX; Sirina, S.E. of 

Aetipalia, 1962 9  Runemark, R1468.2X; Naxos, 1 km. E. of Apollona, 

1962, Thmemark R193.4X. Naxoa, 2 km. E. of Mitria, 100 a., 1962 9  

Runensark R220.3X. Skinousa, S. of Naxos, 1962, Runesark R245.IX, 

ITALYs Abruazi; Sulmona, 6 - 800 rn., 895.1909, Mayer. Campania; 

Cilento, 150 km., S. of Salerno, 800 a., 6.5.1959, moggi . 
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JUOOSLAVIA* Istria; Pola, bei Fort Bourgignon, 25.3.1884 9  UntcJ1. 

Bei Veruda, 10.3.18999 UntchJ. ibid. 31.3.1896, Krebs. ibid. 

27.3.1876 Tzeyn. 

SICILY: above Bocca di Falco, 20.3. 18559 du Pavi11O. Girgente; 

Porto FapodoclO, 100 rn., 23.2.1906, lion. Palermo, 4.1893, Ross 8. 
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15. MUSCARI LATIFOLIUM Kirk 

in Trans. Bot. Soc. Edin. 6:30 (186o). 

Ic: Bot. Hag. 128: t. 7843 (1902). 

Bulb ovate, 1.5 - 3.0 cm. across, not proliferating; Leaves 1 9  rarely 

2, erect, broadly oblanceolate, acuminate and often hooded, basally 

sheathing, upper surface paler glaucous, 7 - 30 cm.  x I - 5 cm. ScaRl 

14 - 	am. high,longer than the leaf. Raceme at first dense, later 

becoming loose, cylindrical, 2 - 6 cm. long. Pedicela of fertile tie 

- 5 mm., spreading deflexed, sometimes elongating to 5 - 6 mm. in 

fruit. Fertile as oblong-urceolate, 5 - 6 mm. long, strongly 

contracted, deep violet-black, teeth spreading or slightly recurved, 

concolorous, acuminate, lobes I - 2 mm., anthers biseriate. Sterile 

fls 5 - 15, narrowly obovate, amethyst or pale violet, k - 7 mm. 

long. Capsule ovate, apex emarginate or acuminate, 6 - 10 mm. x 5 - 10 nsa. 

Seeds 2 - 3 mm. diam. Flowering in-Ail - July. 

2n - 18. 

Distributions Turkish endemic • TuA. 

Habitat: A plant of mountain woodlands, often growing solitary. 

Type: Mt. Ida, above Argylar, ar. source of Scanimander river, 

Armitage, Kirk & Payne, April 1856. E 

Discussion: An easily identified and distinct species, with little 

variation. The form and colour of the fertile flowers are 

very similar to those of M. commutatue Guns., although vegetative and 

capsule characters serve to distinguish it. The ranges of the two 

species do not overlap. 

Selected specimens seen: 

TURKEY: Balikesir; Mt. Ida, nr Kereikos, 12.6.1883 Sintenis 452. 
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Kazdag, C.yia D.re, 6 - 800 a., 12 ka. from Edremit, 19.51962, 

Dudl,i, 1)3480. Kutahya; Murat dag, above Gediz at Kesik Sout, 

17 - 1800 a.,  5.7.1962, Davis & coode, D36759. Mourad dagh, fonts 

di 11rincoa g  28.6.1857, Ba1aaa. 



16. MUSCARI ARI41IACUM Baker 

in Gard, Chron. 1:798  (1878). 

Syn : VAR. AR4NIACUM 

N. colchicum Grosah., in Trud. Azerb. Otdyel. hakavk. Fil. 

Akad. Nauk. S.S..R. Sect. Bot. 1, 50 (1933). 

N. eteupli Woron. & Tron., F].. U.R.S.. 4, in Add. 745 (1935)9  L. 

M. woronovii Trait & Los., Fl, U.R.S.S. 4 9  in Add. 745 (1935). 

M,alpanicum Schchian, in Not. Syst. Geogr. Inst. Bot. Tithe 

Acad. Sc. U.R.S.S. Sect. Georgica, Fase. 2:13 (1938). 

Syn : VAR SZC)VITSIANTJM (aker) D. tuart, cob. et  9t&t. rWJ 

szovitsianum Baker, in Gard. Chron. 1:797 (1878). 

pyramidatum Velen., TI. Buig. 556 (1891). W! 

H. sintenisii Freyn., in Bull. Herb. Boise. 4:193 (1896). KI 

H. çy&neo-violaceum Turrill, in Bot. Nag. t. 9372 (1934). K! 

N. dolichanthum Woron. & Tron., in Fl. U.R.b.S. 4, in Add. 744 

(1935). 

Slyn : Not referable to either variety: 

H. concinnuin Baker in Gard. Chron. 1:799 (1878). 

N. conicum Baker loc. cit. 

N. dilutuni Baker hoc. cit. 

N. ndcranthum Baker loc. cit. 

H. polyanthum Boise., in Fl. Or. 5, 278 (1884). 

Ic: VAR. ARMENIRCUM 

Bot. Meg. 112: t. 6855 (1886). 

Keeseiring, in Gartenflora, 78:57 (1928). 

Stapf, in Bot. Nag. 152: t. 9157 (1928). 

Turrill, in Bot. Nag. 157: t, 9372 (1934). 

IN 
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Ic 2 VAR. 6hOVIT$IANU)1 

Stuart s  in R.U.S. Lily Year Book, Fig.27 (1966). 

Description of et*Cie8 Bulb I - 2.5 cm. across, 

lanc.olate, or rarely very narrowly elliptical l  apex acute; 10 30 cm. z 

I - 10 mm,, sometimes upper surface glaucous. 	10 - 	cm- 

Infloreamco dense, to very donee with fla imbricate, ovate to 

cylindrical, 1.5 - 5pm. lang. Pedicels of fort. tie horizontal to 

deflexed, I - 5 mm. long, er.ra1ly shorter than Tim. Fertile Tie 

obovate to oblong-urceolato, bright sky blue, sometimes with a purplish 

tinge, 3.5 5.5 x 2.5 - 3.5 mm. broad, teeth always paler or whit.. 

Sterile -fla few, smaller paler or concolorous. Fruiting raceme lax. 

Capsule obovate mmarginate, 8 - 12 mm. long. Seeds 1.8 - 2.2 mm. din.. 

Flowering March - May. 

2n a. 18, 36. 

Dietributii S.S. Europe, Turkey and the Caucasus. Or, Ro, Yu, Re, 

((I., Ar), Tu. 

Habitat: very variable, screen to damp meadows. 

Types: VAR. ARMaIIACUM3 Baker cites cultivated material from the 

garden of Kiwea and that of Leichtlin. (K!). 

VAR. ShOV1T.IPNUM: Based on cultivated material Bent from the Caucasga 

and from Persia (K!). 

Discussion: This species contains two varieties: 

Plants with sky blue flowers, bulbs often with offsets, generally 

tetraploid 

H. arm Ønjacm2 var. armeniactmi 

Flowers often with a purplish tinge, bulbs always single, generally 

diploid. 

He a.rm,niaca var. ezovitsianum (Baker) Stuart 

A very highly polymorphic species from which has been described a large 



number of useless taxa. Characters most frequently used for these 

separations are flower shape, size, relative length of pedicel to that of 

the flower, leaf and soape length, overall size of the plant, and flower 

colour. The shape of the perianth, is, of course drastically altered when 

the plant is pressed, and there is only the most general correlation 

between the shapes (as defined by length and breadth), before and after 

pressing. Plg.12 shows the change in shape and size of flowers of the 

ease plant in fresh and pressed conditions. As will be seen, the 

amount of shrinkage is considerable, and also that it is impossible to 

extrapolate from the shape of the pressed flower that of the living on.. 

Size is affected as such by the drying process as shape. The breadth 

of the perianth tube may decrease by more than half, the length by as 

such as a third, and the relative changes are by no means constant. Hence *  

species erected on differences of flower size and shape may be regarded 

with some degree of suspicion. The upper graph in Fig-13  is constructed 

from data obtained from sheets of all 'species' now placed in M. armeniacum 

s.l., and th.re appears to be no possible division at all. The histogram 

of perianth length (Fig.lk), represents a normal distribution curve. 

Pedicel length is generally less than that of the flowers 

(Fig-15), and the histogram shown in Fig.lk shows a slight bimodality, 

with peaks at 2.0 mm. and 3.5 mm. However, the peaks do not seem 

to be associated with ciny other character, even chromosome number, 

and the difference has been disregarded. It is possible that the 

unite of difference, i.e. 0.5 mm., may be too email, and a difference 

of 1.0 mm., would have been more suitable. Certainly, the use of 

this difference would have produced a unisodal curve. 

Leaf length and width appear to be very plastic characters. 

Fig.16 shows the change in size of these characters for single 

gatherings under wild (w), and cultivated (C), conditions. Other 
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accession 
number environment of wild plant 

3 $ 

54257 drier gro.rd at edge of water-meadow 20 	18 5 	4 45 30 45 37 3-0 25 
029467 4 4 

X60 3012 hillside, under dwarf Quercus 	1900m. 75 	13-02-0 2'5 25 25 3-0 3-0 15 	25 

S&H 8439 

54257 maquis on chalk 50m. 25 	13 30 45 70 40 3-5 35 35 3.5 
026257  

39456 open rocky slopes under Able's 	1500m. 15 	15 45 25 30 35 40 35 35 3-5 

P25 788 4 -----, 

54257 open beech woods 	1300m. 9 	10 45 2-5 15 	30 3L5 	4•5 2 - 0 	210 
026877  

542 -57 open igneous slope's under Pinus brutea 	550m. 20 20 25 25 30 25 4-0 	5 - 04-5 45 
026596 4 

54257 limestone slopes 	1200m. 14 	25 5 	5 50 25 45 4-55-0 50 

026493 0 
1 	

4 

Mjs car, arm eniacum 

Comparison of pressed specimens of the same gathering from wild (W) and 
cultivated conditions. 
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characters, such as number of fertile flowers, perianth length, and 

pedicel length are also included. The arrows show the direction of 

change, dotted arrows being used if the amount of change is very 

email • The  plant from the most mesic situations showed a decrease 

in all factors listed. Cti].y two of the plants showed no change in 

leaf length s  and two showed no change in leaf width. One plant 

was common to both these 'no-changes,' and had been found growing on 

open elopes at 550  a • The lack of change may be the result of 

genetic 'fixing' of these characters, or because the environment 

provided in the frames closely approximates to the environment from 

which the plant was collected • It is interesting to note that 

Fig.16 shows the most variable character to be the number of fertile 

flowers (with only one 'no-change'), while the least variable is 

p.dioel length (with five no-change'). 

The plants in cultivation at Edinburgh were split by eye into 

four groups$ 

fla purplish, long 	(equivalent to H. azovitaianua) 

fla blue, long 	(equivalent to H. armeniacum) 

fla blue, short 	(equivalent to H. colchicum) 

D • fla blue, very short (equivalent to N. aosnovakri). 

The perianth length and diameter were than measured for each 

group, aad the results plotted. The result is shown in Fig-15  and 

it can be seen to what extent the four groups overlap, and consequently 

how difficult it in to accurately evaluate email differences in size 

without using a measuring instrument • However, the experiment was of 

value in that it WRS found that often diploid plants had rather 

purplish no and that in general the flower colour of the t.traploid.s 

was clear sky blue. A subsequent examination of pressed material 
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showed that if the material had been well pressed it was often still 

possible to eay into which category the living plant was placed. It 

should be stressed that there are exceptions, and also that ease 

flowers exhibit a colour that is difficult to place in either 

category. It is mainly upon the criterion of colour that the 

varietal separation in based, and because of the (occasional) 

diffioulai of correct placing of the plants by this character, and 

the frequent absence of offsets in the tetraploida, and also the 

probably lack of geographical correlation with any of these 

characters (data being too incomplete for certainty, see Iig.16 ), 

that the two taxa were givon varietal rather than eubapecific rank. 

M. cyanso-violaceum, of which only pressed material was 

available, has very purplish, flowers. In all other characters, 

particularly in the appearance of the inflorescence, the plant is 

identical with H • axenacua, under which it has been placed. I 

consider it to be a very localis.d colour variant (it is restricted 

to the hills south of Varna) on the periphery of the distribution 

of the sp.ciee. 

Of Uto species naves included in the synonymy, three have been 

placed there on the strength of type specimens seen, and three from 

'specimen authenticum.' The remainder have been placed there on data 

contained in their original descriptions. These are often very 

incomplete, sometimes inaccurate, and so the placinga must be 

tentative. The major synonyms in this category are M. alpanica, 

M. dolicb.anthi*, N. polyanthum, and N. woronowii. 

Ircs the description of H. alpanicum it appears to be only a 

large specimen of N. armeniacum var. armeniacta. The large sizes given 

in the description suggest that the type was described from cultivated 
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material, probably grown in the open. Otherwise, there is nothing 
kc 

to suggest the usefulness of maintaining this as a aflate taxon. 

Ms doitthanth has also been placed here, although the description 

gives the flower colour as 'violet-blue, striated deep "iolet, throat 

with abundant spots.' I have only seen this sort of aar'dng in 

plants growing under very lush garden conditions, and never in 

plants grown in frames or, for that matter, in wild material. This 

character has tierefore been ignored, at least until further 

information is available, and it may of course prove to have 

taxonomic significance, in which case this, and the following species 

will hays to be resuscitated. M. woronowii has been placed here 

also, but its position is less certain than the above species because 

there are two characters, apart from the striation of the flowers, 

which are difficult to observe. It should be pointed out that living 

material of this species sent from Leningrad showed neither the 

'fertile f3.E weakly constricted at the throat' nor 'the teeth 

violet-blue.' 

Selected specimens seen:  

N. arasniacus var. arflRefliacUm. 

GREECE: Pindus: Arolachos, above Klinovo, 6.5.1896, Sintenie. 

Macedonia: ar Thsee*lonika, 5. 1890, Charrc; Jera Karu, 6 km. 

W. Mt. liortiach and Lake Langaza, 1918 Harris 4311 Bshik thigh, 3.5.1918. 

Rycroft; small bay 6 km • S. of Thessalonika, 3.1918 Preston 62. 

RC1ANIA: Haskovo, 1.5.1898  £tribrny; Varna, hills to the 3.1 

9.4.1924 Oilliat-Smith (TYPE of N. cyanso-violaceulA Purrill) K! 

YUG0LAVIA: Montenegro: Vojussa, 5.1903 13a.ldacci. 

RUiA: Armenia: Gokca, nr Elenovka, 7.5.1915 Schischkin. 

Georgia: Tiflie, 18.3.1922  Groasheim; Kutaiai, 4.1U6 Radde; 

Bakuriani, Tachratekazoyaky Pass, Art ushenko. 
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TURKEY: Thrace: Tarabaya, 150 a., 23.4.1961 K.H. Rechinger 21984$ 

Tekirdags Corlu, 20.4.1961 K.H. Rechinger 21858. Istanbul: Kilios, 

on the Luxine bridge, 21.4.1961 K.H. Rechinger. Kirkiareli: 

iazarli - i'oyrali, 27.4.1964, Desniriz 4724. Izmir: Iozdag, 

Heilbroun 	&araann. Istanbul: Rumeli Hisear, 11.6.1904, Aznavoui$ 

Kauli (avak, 22.4.1939 Post; Fleybeli Ada, 15.4.19449 

Bursa: Ulud4, 30.4.1945 Jfeilbrozm; Cenn.tkaya, 23.5.1954 Helibrona; 

Kiraliy.y1. forest, 14.5.1955 Tutel. Kocaeli: Izair, Geb., 50 a., 

30.3.1957 Davis 26257. Bolus Bolu, 20.5.1962  Tute]; W. of Cis* 44, 

18.4.1961 P,iriz 4411; Abandgolu, E. side 20.5.1962 Demiriz 4724. 

Zonguldks Akeu to Deverek, 20.4.1961 Demirim 4421. Antalya: 

Cevisli to Akeeki, 1150 a., 30.6.1961 Demirix 4547. Kaatanonu$ 

Kastasonu, 4.5.1892 Sintenis: Ineboli to Kerman3hah, 3.5.1892 

Sintonie 4055. Cankiri: Ilgaz, Taylaik, 1000 a., 5.6.1954, Davis 

21534. Ankara: Hun&.in Gazi, 23.4.1933  Kott• 1057A. Antalysa 

Burdur, 2.5.1956 Attila. Konya: B.yehir, 29.6.1956 Attila. I,el$ 

Gülnsr Bosaga1 to Ahirini, 700 a., 14.4.1956 Davis 26029. Kaye.ris 

Talas, 1200 a., 13.51933 Bulls. 3.yhan: Distr. Saimb.yli, Bozoëlan 

dug at Obruk Yala, 1400 a., 13. 6 .1957 Davie 26675: Kozan to Feke, 

550 a., 12.4.1957 Davis 26596. Sivas: Tokat, 4.1893 Bornaliuler. 

Mara': Gikaun to çardak, W. Findik, 5.5.1957 Davis 27610. Gumuian.s 

nr Godena, 8.5.1894 Sintenia 5524.  Trabsons between Trabzon and 

Baibout, Kolak dal, 8000 a., 5.1853 iluet de Iavilon. Kara: 

Kiraurgtn to Sarikamis, on Y4murlu da?, 7200 a., 16.6.1957  Davis 
es 

29467. 

N, armeniaomm var. szovitaianum. 

RUSSIA: Georgia: between Tiflis and Erevan, Sem.onoveky ?aøe. 

TURKEY: Bursas Uludag, Aras to Karab.len, 1.5.1945 Heilbronn; Uludag, 
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Koca AIaet, 16.5.1941+ Heilbronn. Kocae]i: Izait, 2 km. to 1erke, 

2.5.1964 Well Eskihisar, 9.4.1961 Diriz 4343; Sspanka, bane of 

the Sakarya river, i8 .4.1961 Deairiz 4393. Istanbul: Umraniye to 

£)udulla, 3.5.1953 Demir; Taylacik d4, 6.E. elopes, 23.4.1953 

Damirim  11121; B.ykoz Deres&ci, above Karakulak, 7.4.1961 Demiris 

4281; Yalova, Kaplicalar, 8.4.1961 Demiriz 4311; Heybeli Ada, 

24.3.1957 Davis 26279. ongu1dak: zongu1dak to Deverek, 600 a., 

14.5.1956 Ds.iriz 2615. ankiri: (ankiri to the Ilgas Pass, 5000., 

5.6.1954 Davis 26239. Ie1: Merin, Findikpiziari, 1200 a., 7.4.1957 

Davis 26493. .yhan: Bahia, Dtian1i d4 Ut Haruniye, 1300 

9.4.1957 D&vis 26877. Maras: k3erit d4, 3200 a., 14.5.1931+ Balls 

1085. Giujian.: Giaü?ane, 1200 a., 18.5.1960 Fw'5e 11. 
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17. U3CARI AUCHERI (Boise.) Baker 

in Journ. Linn. Soc. 11:416 (1871). 

Syn : Botryanthue aucheri Boise., Diagn. (Ser. 1) 5:63 (18 1+4). 

N, lingulatum Baker, in Journ. Bot. 17:6 (1874). K! 

M._fiabeenianua Hoog, in Hot. Nag. Lond. 169:  t. 195 (1952). 

Xc: Kesseiring, in (Jartenflora 77:56 (1928). 

Wehrham, Die Gartenetauden, 1:165 (1929). 

Bulb 8 -. - 3 cm. across, 

Leaves 2, rarely 3 - k, erect-spreading, often symmetrical, 

linear elliptical, 5 - 20 cm. x 2 - 15 mm., the lower part often 

sheathing the acape, upper surface pale green and glaucous. Scapa 

erect, 5 - 20 cm., as long as leaves. Raceme dense, ov 	or 

cylindrical, few to many lid, 1 - 2.5 cm. Pedicels of fertile lie 

shorter then lie, deflexed spreading, 1 - 3 mm. Fertile fla 

globose or obov , 3 - 5 mm. long, 2,3 - 5 mm. across, bright sky 

blue, teeth paler or white, 0.5 - 1 mm. Sterile fla shortly 

pedicellate, larger or smaller than fertile fla g  and few to as many, 

2.5 - 6 mm. long. Fruiting raceme remaining dense. Capsule obovate-

emarginate, 6 - 7 mm. x 5 - 6 mm. Seeds, globose or ellipsoid, 

2 mm. long. Capsule pedicels ascending, capsule ovate, 1.5 - 2 cm. 

dia'. Flowering April - July. 

- i8, 36. 

Distributt: An Anatolian endemic. 

Habitat: Damp turf and stream sides; mountain flushes. 

Type: Turkey; Nikisar, regio Sylv. Aucher-Eloj 399. K! ! 

Discussion: This species, first described under Botryanthus is 

internally homogenous and well delimited from the other species. The 
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type specimen, of which sheets are in the Herbaria at Kew and 

Vienna, is at the smallest end of the size range. Baker created 

the name N. lingulatum for a plant at the largest. The epithet 

"lingulatum" has been subsequently used at both subspecific and 

varietal levels, but I propose to relegate it to synonymy. The 

size of the wild plant seems to depend on the relative wetness of 

the habitat, scree plants being consistently smaller than those 

from stream sides and flushes • Plants grown in open soil at 

Edinburgh are extremely large, and no doubt Baker's plant was 

grown under similar conditions. The number of chromosomes has no 

apparent effect on the size of any of the plant parts. 

N. tubergenianum Hoog is figured in the Bot. Nag. (see 

synonymy) and shows a plant with inflorescence and leaves like a 

large plant of N. aucheri, but with concolorous teeth. Although 

reputed to come from N.W. Iran (whence no specimens have been 

seen), it may be a cultivar of M. aucheri. 

Selected specimens seen: 

TURK1Y: Kastamonu: Ilgas dag, 7000 ft., 6.6.195+ Davis 21551;  ibid. 

7300 ft. 6.6.1954 Davis 21553. Ankarat Elma da, 4.5.1933 Balls 

214; Kizilchi.an, 15.4.1952 Karainanoglu 359. Cilician Taurus; 

Goelek, 31400  ft., 7.4.1934 Balls 678; Nasrun, 4100 ft., 16.4.1933 

Balls 189.  Cappadociaf Alaadin, 2600 m., 6.1898 Siehe. Adana: 

Hadachim da, 1500  m., 1896 Siehe 682; Karaisali, nr Burucek, 

Pozanti, 1000 m., 21.4.1956 Polunin; Saimbeyli, Bozoglan dat, at 

Obruk Yayla, 1400 m., 13. 14 .1957 Davis & Hedge 26612. 
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18. MUSCARI BOURGAEI Baker 

in Journ. Linn. Soc. ii, 1416 (1871). 

Ic: R.H.S. Lily Year Book, Fig. 28 (1966). 

Bulb 1.0 - 2.5 cm. across, 

Leave (2) 3 - 5, spreading or erect, linear or linear-lanceolate, or 

rarely narrowly oblanceolate with an obtuse apex, 5 - 15 cm. x 2 - 5 mm, 

canaliculate, upper surface paler and glaucous, with a median paler 

line (often 'visible only on living material). scare  5 - 16 cm. high. 

Race* ow , 2 - 5 cm. long, dense, often with flowers imbricate. 

Pedicels of fertile fle I - 3 mm. long, deflexed. Fertile fla 

obov 	to oblong-urceolate, strongly constricted diam, of the 

opening half that of the tube, brilliant blue, lobes paler or white, 

fin 4.0 - 5.5 mm. long, anthers mrkedly biserial. Pedicela of 

sterile fla ascending, 0.5 - 1.0 	long. Sterile fla tubular 

urceolate, smaller and paler than fertile fla, fewer, rarely as many. 
r 

Fruiting raceme dense, ov . Capsule ovate, 8 - 12 mm. x 6 - 10 mm- 

See d 2 mm. dian. Flowering May - July. 

2n - 18. 

Distributions endemic to W. and S. Anatolia. 

Habitat; Roadsides and pastures of alpine regions, often flowering 

near melting snow. 

Type; Turkey: Lycia; Ak dagh, 5.7.1860 Bourgeau 262. E! 

Diacuasio: Avery uniform species which is most easily identified from 

living material. No doubt the distribution is rather wider than is 

shown by the specimens cited, as badly pressed material is very easy 

to overlook, and may be confused with H. neglectum. The whitish line 

that runs the length of the leaf is a character that is only found 

in two other species of the genus, H. microstomum and M. inconstrictum. 
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It is easily distinguished from the last of these in that the flower 

is contracted and the perianth lobes are white. It differs from  

M. microEtosiun in the degree of contraction of the perianth, the 

dense racee, and the alpine habitat. 

Selected specimens seen: 

TURKEY: Bursa: Uludag, Ktra1i, 15.5.1955 Heilbronn; ibid. 3.6.1956 

Pohl. Bitbnia: Kesch.iech deg', 1700 a., 22.5.1899 Bornmuller  

5589. Maras: çardak, Beritdag, above Arpa Cukuru, 2800 m., 27.6.1952 

Davis 20333. Kutahya: Murat dag above Kesik Sout, 1700 a., 5.7.1962 

Davis 36765. Balikesir: lCsz dal, Sarekoy summit, 1700  a.,  19.5.1962  

Dudley  D34812. Antalya: N. side of Bozburun dal, 27.7.1959 Davis 

1566. Taurus ate: subalpine region, Siehe. Aydin: diatr • Karacasu, 

Baba da; Davis. 
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19. MU3CARI MICROSTCtJM Davis & Stuart, ap. nov. 

Diagnosj$ Affinie No bourgaoi Baker, sod foliia er.cto-diverg.ntibas 

iatioribua, ore perigonii minuto differt. 

Bulb ov,1.O-1.5 cm. across,  

Leaves 3 - 3, erect spreading, linear-lanceolate to narrowly 

elliptical, deeply canalicu]t., 10 - 12 cm. x 4 - 8 mm., apex more 

or ieee hooded, upper surface paler and glaucous with a whitish median 

line. 	8 - 20 cm., equalling the leaves. Raceme cylindrical, 

at first dense, becoming 	2 - 5 cm. long. Pedicela of fertile 

fie horizontal to deflexed, 2.5 - .0 mm. Fertile fla obovatea. 

urceoleto, abruptly contracted at the throat, opening 0.25 - 0.33 the 

dim. of the tube, 'Moorish blue,' 6.3 ma. x 3.5 mm., teeth 

spreading or recurred, white, 05 - 1.0 mm., anthers biserial, 

blackish. Pedicela of sterile fle 0.5 - 3.0 mm. terile fle few, 

aller, concolorous. Fruiting raceme lax, cylindrical. apaule 

obovate, 8 10 M. across. seed 2 mm. dim. 	 April - May. 

2n • 18. 

Distributions endemic to Anatolia. 

Habitat: Thin woodland. 

Type: Turkeys Sivas: Pinarbasi, 1300  a.,  23.5.1960  Stainton & Henderson 

5156 E 

Diecuzeios This species is only cnowt from two localities, and it 

may be that, as more material becomes available from the Anatolian 

plateau, its range will become extended. It most closely resembles 

M. bourgiet, both species haying leaves with a median whitish line, 

and intense mid-blue flowers. It differs from it in having an 

inflorescence which becomes quite loose, (that of 	 remaining 

dense with the flowers imbricate), the piriarith is more strongly 
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contracted, Me bourgasi having an opening which is half the dia'. 

of the tube, and is found in a different habitat, M. bourgaei 

being found only in alpine habitats. H. microatomuM also seems to 

be a rather larger plant, with brighter green leaves although as so 

little material is available, it is probably dangerous to use thee* 

characters with any certainty. Both species maintain their 

diagnostics in cultivation. 

elected specimens seen: 

TURKEY: Kenya: Beysehir to Akseki, 52 km., Konya/Antalya border, 

1500 a., 29.4.1961 Demiris 4509. 
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20. MUSCARI B1TRY0IDES (L.) Miller 

- 	Gard. Dict. ed. 8: n. 2 (1768). 

Hyacinthus botryoides L., Sp. P1. 9  318 (1753). 

Me transylvaniCUm Schur, in Verh. Siebenb. Ver. ?iaturw. 4:76 9  

(1853). 

M.1ljeyriiBor., Fl. Centr. Fr. ed. 3, 2:621 (1857). 

H. heldreichii Boisa., Diagn. sere 3 9  4:109 (1859). 

Botryanthu8 alpestris Jord. & burr., Ice P1. Eur. 2:23 (1866). 

Be boraeanua Jord. & Fourr., op. cit.;22. 

Be candidua Jord. & Fourr., loc. cit. 

Be featinua Jord. & Fourr., loc. cit. 

Be heldreichii (Boise.) Jord. & Fourr., 	. cit.; 24. 

H. kerneri Marches., in Bull. Soc. Adr. Sc. Trieste 7:266; 

(1882). 

Be kerneri (Marches.) Marches. in Oestr. Bot. Zeit. 32:339 

(1882). 

H. motelayii Fouc., in Bull. Soc. Sci. Nat. Char-Infer. 60 

(1891). 

H. alpine Siaf'er, in Kosmos 25:739 (1910). 

H. longifolius Rigo, in Nuov. Giorn. Bot. Ital. aer. 12 9  152. 

Ic: Redout, Liliac, 7: t. 361 (1812). 

Reichenbach, Ic. F].. Germ. 10: t, 456 (18 148). 

Garden, 26:136 (1881.). 

Bull. Soc. Bot. France, 28: t. 2 (1891). 

Javorka Ceapody, Iconogr. Fl. Hung. 86 (1929). 

R.H.Z. Lily Year Book, Fig.27 (1966). 

Bulb 8 - 20 mm. across, 

Leaves 2 - 3 (1+), erect, oblanceolate or rarely 

linear, 5 25 cm. x 5 - 12 an., apex abruptly contracted, hooded 
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or acuminate, upper surface paler, glaucous, often prominently 

ribbed. Scae 7 - 30 cm., almost always exceeding leaves. 

Raceme dense at first, later 	cylindrical, 1 - 7 cm. long 

except in some mountain plants where it does not elongate. 

Pedicele of fertile fle as long as or shorter than fi, rarely 

fle aubseseile, (0.5) 2 - 5 mm., horizontal spreading or deflexed. 

Fertile fle globose, strongly contracted, sky blue, 2.5 - + (5) mm 

long teeth white, recurved, 0.5 - I mm. Sterile fle few, smaller 

and paler, shortly pedicellate. Fruiting raceme 	. Capsul 

orbicular, k - 5 mm. by k - 6 mm. Seeds globose, 1.5 - 2 mm. 

diam. Flowering April - June. 

= 18. 

Distributions Central and south-eastern Europe. Al, &u, Bu, Get, 

Ge, Or, He, Hu, It, Ju g  Ro. 

Habitats Waste ground, woods and fields, 0 - 3000 m. 

Types None designated. 

Discussions In Bauhin's Pinax, the epithet 'botryoides' has been 

used for every species. Linnaeus restricted its use to Hyacinthus 

botryoid.s, and Miller first used the present name. In general the 

species is easy to identify using raceme and leaf characters, but a 

number of rather unusual plants do occur and some of these have been 

accorded specific rank by previous authors • N • kerneri Marches., 

this species has been described only from the locality of "Scala 

Sancta near Operina in the Italian province of Trieste. It differs 

from the normal plant in having linear loaves, although of normal 

stature and raceme. I have reduced this species to a synonym 

because there are a large number of gatherings from the same 

locality which are good specimens of N. botryoide8, suggesting that 

kerneri represents a local variant of sporadic appearance. 

longifolius Rigo. This species was described for a plant 
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collected at Torri di Benaco in the province of Verona, which has 

linear leaves that are two to three times longer than the 5C&5e 

Normal plants have also been collected from this locality, and the 

name has been reduced to a synonym for the reasons stated above. 

M. heldreich44 Boisa.; Plants growing under alpine conditions 

frequently remain small, the infloreecence does not expand during 

flowering, and the flowers remain more or less aubeesaile. However, 

the leaf and flower shape are the same, and there is a complete 

series of intermediates between the normal 'botryoidee' type 

and those from the type locality for M. heldreichii on Mt. Parnassus 

where I have collected it. M. lelievnii Bor.; This plant from 

central france has normal 'botryoide' leaves, but the raceme is 

dense. It may represent a hybrid with M. neglectum or just a 

local variant. It has not been collected since. M. traneylvanicwi 

Schur.; This name applies to perfectly normal M. botryoidee . 

Illustrations or a satisfactory description have been seen for the 

remaining names listed in the synonymy. 

Selected specimens seen 

ALBANIA: Sala: Maja Ersalit, 1800 9  16.6.1916 Dorfier 109;  Pashtiks 

1500  1600 m., 4.6.1918 7.rny; Manniras, 1.4.1918 Schneider; 

Skutari, 14.7.1897 Baldacci  353; in monte Schijeb prope iletach 

(Ipek), 1700 no t  15.6.1916 Penther. 

AUSTRIA: Tyrol: Bondone, 30.6.1899 Cimcrolli; Levico, 3.1923  M,ebold; 

Lienze, 22.4.1865 Richter. Wiener-Neuatadt: R,ichenau, Ralacay. 

Burgen: bei Leinz, 5.6.1877 Prifler. Kaninthia: Kananthal, 5.1878 

Reaema.nn. Lower Austria: bei Payerbach, 4.6.1910 Korb. 

BULGARIA: Maukovo, 20.5.1907  Stribrny. Go]o-Brdo, prop. Pernik, 

25.3.1899 Filjpoff. Prop. Sofia, 3.+.1897 Georgieff. Letnica 
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prop. Dragoman, 25.3.1892 Georgieff;Mt. Vitoaha, 1400 m., 27.4.1907 

Usher. Rhodop.a: Beglik, 9.6.1933 Meinertzhagen. 

FRANCE: Toan•s Vinc.fles, 4.1879 de Marailly. Maine-et-Oise: "Mon-

Oiaeau" 26. 14.1846 Boreau. Indre-et-Loire: l.-Ville-aux-Dam.e, 

25.3.1850 Cogueray. Gironde: pros de La-Reole, 4.1909 (ueyro. 

Baeae Alp.i Entrovaux g  leg. Reverchon; Santaret, 6.6.1869 

Reverchon. Am: St. Denis-le-Choieeon, 14.4.1879 Piard. Languedoct 

4.1858 Planchon. Monaco: bei Gautring, 1864 Trogel. Haute-Alpees 

Col de Mt. Senevre, 25.9.1937  Campbell. 

GERMANY: KuEtenlend, 12.4.1911 Vetter. Thuringia: Sohonburg 

prope Naumburg ad Salem, 6.5.1880 Schliephake. Bavaria: Wura nr 

Gauting, 5.5.1839 Schulte.; nr Munchen, 1829 Braun. Baden: 

Esslingen b.i Stuttgart, 5.1830 

GREECE: Moron: Mt. Chelmos above Sudena, 2,000 - 2,200 rn., 20.6.1893 

Halacsyl  Mt. Kyllen., above Gura, 200 rn., 24.6.1893 Halacey; 

Mt. Chelmo., nr River Styx, 26. 4 .1949 Goulimy  5. Sterea: Parnaaaua 

above Arachova, 3000 a., 22.5.1857 Guiccard (TYPE of M. heldreichii). 

Thesealy: Olympus, above Agios Dionysios, 800 rn., 3.5.1931 

Chaworth. Epirus: Katora, rir Meteovo, 1600 a., 14.5.1961 

K.}I. Rechinger 23186: Mt. Ssolika, 2500 .., 3.7.1927 Balls 3480. 

MR.onies Drama, Bozdag, 1000 rn., 12.5.1959  Stainton 7384: prop. 

Zelenico, 20.4.1893 Dorfier; prope Saloniki, 600 a., 15.3.1892 

Charrel; Jablanica, 2100 a., 18.6.1935 Thompson 593; Karadjica, 

2200 a., 11.6.1935 Thompson 611; Vermion prop. Nausea, 1900 m, 

30.5.1936 Rechinger 8743. 

SWITERLANDs Berne, leg. Schmidt. Lausanne, 9.4.1869 Favrat & Barbel. 

HUNGARY: Budapest, 4.1871+ Richter. Szente, nr Lake Balate, 150 a., 

17.4.1938 Boron. Baranya: Above Marlagyud, 300 a., 17.14.1942  Boron. 
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So.ogys ar k.oz.prigoc, 120 a., 15.4.1942  Boros. Borsod: in 

valley Voroskovolgy, 26.4.1871 Vrabeli. Bihar: prop. Nagy Varad, 

10.5.1878 Siskovics; prope Ureg, 26.4.1887 Siakovica. 

ITALY: Trieste: Scala Sancta bei Operina, 6.4.1884 Englehardt 

(TYPE of M. k.rneri); Mt. Spaccato, 9.4.1870 Marchesetti; Rojano 

4.1887 Marcheetti. Venetzia: Albazia, 30.3.1902  Schneider. Verona; 

Torri di Benaco, 15.4.1909  Rigo (TYPE of M. longifolium); Verona, 

4.1840 Bracht. Tnidentirm: Riva, 11.4.1913 Schneider;  Va]. di Ledro, 

Monte Gaverdina, 12.6.1')08 Krebs. Hertruria: Monte Pisano, 3.1862 

Sail. Campania: Naples, Silva di Cunaldi, 17.3.1872  Fond. 

JUGOSLAVIAs Istria: Monte Maggiore, 9.6.1906 Schneider; nr 

Senosec, 25.4.1935  Jackson 340. Bosnia: Trehevic, 1.5.1905 

Crawford; Glogov Prenj, 22.4.1934 Gilliat-Smith 3366; Vlasic, 28 . 4 .1932 

Thompson. Croatia; nr Buccari, 31.3.1885 Hircy. Serbia: Cerovic, 

leg. Pelinanovitech; nr Yranje, 5.1897 Adamovic; Rakovica, nr 

Belgrade, 27.3.1935 Ilic. Dalmatia: Krivosije, 9.6.1906 Schneider; 

Split, 28.5.1928  Korb; Dobroca, Cassaro, 22.3.1905  Schneider; 

Ste. Mariau'del-Lago, 2.4.1926 Zerny; Mt. ovcen, 5.1890 Heider; 

Klinovo, nr Split, leg. Patter; Boden, 13.7.1927 Korb; Montenegro: 

Vojussa, 5.1903 Baldacci; Kom Kucki, 26.6.1934 Thompson 317; 

Mt. Bertiecue, nr Andrijerica, 1700 a., 29.5.1958  K.ii. Rechinger, 19614. 

ROMANIA: Transylvania: Mt. Szenafu, pr. Kolozevar, 6.1908 Richter; 

Turde, nr C g, 350 a., 4.1889 Wolff; Cojocna, nr Cluj, 400 a., 

18.4.1920 Peterfi; Langenthal, 5.1885 Barth; bei Buetyahaza, leg. 

Vagner; nr Sucarest, 4.1883 Grececcu. 
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SUBGENUS pE1JD0MUSCARI (Loe-Lo.) D. Stuart, comb. et  stat. flOY. 

~yn : Genus Muacari (Kill.) Los-Los., Fl. U.r .. . :42O (1935) 

(in part). 	 - 

Type: .1. pallens Ascher 

Roots not fleshy, annual. Sterile tie many or few, sessile or 

pediceliate. Fertile tie shortly to oblong campanulate, rarely 

slightly contracted, pale blue to blackish, rarely brownish, 

prianth lobes white or concolorous with the tube, 1.0 - 2.0 ma. 

long. Raceme dense or loose. Capsules (in known cases) lees than 

2 mm., dehiscent. Seeds (in known cases) black, shiny, pitted or 

smooth. 



21. MUSCARI PARVInORUN Deaf. 

Fl. At].. 1*309 (1798). 

M. autumnal. Guas., Ind. Sam. Hort. Boccad. (1825). 

14. filifolium Wahl., Isis 21:100 (1828). 

Bellvalia autunalis (Guns.) Heyhn., Nos. Bot. 2:75 (1840). 

Botryanthus parviflorus (Deaf.) Kth., Enum. P1. 4:312 (1843). 

Bulb ov 	, 1.0 - 2.5 cm. across, 	 L. 

Lea 	3 - 5, narrowly linear of filiform, 

rarely narrowly oblanceo].ete, 7 - 20 cm. x 1.0 - 3.5 mm. Scapc 

15 - 35 cm., always exceeding leaves. Raceso very lax, cylindrical. 

P*dicels of fertile fis ascending, as long to shorter than flu, 

2.0 - +.5 mm. Fertile fla globose to obov 	, 3 - 5 mm. long, pale 

to mid-blue1obes paler or white, with a median blue stripe. recurved, 

0.5 - i.0 mm., authors biserial, included. Sterile fis few and 

minute, often absent. Capsule 5 - 7 sin. x k - 6 mm. Seeds 1.5 - 2.0 we 

diaM. flowering September - December. 

2n 18 

Distributions Circum-M.dit.rranean. B]., Ox, He, Ju, Si, Cy, Eg, 

Is, I., Sy, ?uA. 

Habitat* Fields and waste places at or near the coast. 

Type: Deefontaine does not cite a type specimen, only a locality, 

'prope Carthagines' 

Diacuaaio: A species of wide but rather scattered Mediterranean 

distribution, showing little 	variation, and with very 

distinct limits. It has two characters which are not found elsewhere 

in the genus • These are the pedicela which ascend throughout flowering 

and fruiting, and the very late flowering time. Many Hyaci:ithellae 
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have ascending edicels, but the flower and capsule shape and 

chromosome number place this species in the genus I4uscari. The 

flowering time must prevent any possibility of genetic .xchknge 

with other species. The species stands rather apart from the rest 

of the subgenus, but in general habit and flower colour, it most 

closely approaches N • botryoidea. It is also recorded from Algeria 

and Tunisia. 

Selected specimens seen: 

JUGOSLAVIA: Montenegro: Karabuni, prop. Valvona, 1903 Baldacct. 

BALEA.RICSs Majorca: Pont d'Inca, Maratxi, Pala, 27.9.1913 Bianor 

1878; between St. Maria and Cowell,  31.10.1876, Maw. 

GREECE: Attica: nr. Athena, Turcobuni, 19.10.1890,  Heldreich; Kalogreea 

18.10.1870, 0rphanides 1189; Ibid. 12.10.1873, Heidreich; Ibid. 800 .., 

9.19329 Atchl.y 1567. Paychico, Haritonides. Dodecanese: Chios, Platt. 
( 	7I 

SPAIN: Malaga: Marbella, 2.10.1959,  Coffers  3683. 

SICILY: Palermo, Parlatore. Malta; 21.10.1872, Sliema. 

CYPRUS: Akanthou, 150 m., 10.11.191+0, Davis 2000; Karpas, 11.19299 

Usher; Kyrenia, castle, 11+42.1936 9  Lock 11; Lapithos, 27.9.19559 

Atherton 673; Nicosia,  150  a., 2.12.1958 Oswald 27;  Vanilla, 3.11.1940 9  

Davis 2000. 

EGYPT: Mariut: Alexandria,, autumn, Let ourneux. 

ISRAEL: Haifa, 3 a., 12.11.1908 Dinsmore 1321+. Unloca].iaed, 1917, 

LEBANON: Tripoli, nr Jesr-l-Prince, 15.12.1885, Fox, Beirut, 12.11.1877, 

Post 628. Suq-el-Gharb, 10.1860, Hooker. 

CYRIA: Latakia; Latakia, 25.10.1857, Martins. 

TURKEY: Icel; Mersin, 3 km. east of thirler, 300 rn, 29.9.1951, 

Demiriz. Mersin, 20 a., 10.1895, Sieb.. 
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22. MUSCARI PAILES Fischer 

Ind. P1. Hort. Gorerik. 9 (1812). 

Syn ; Botryanthus pallens (Fischer) Kth., Enum. P1. 4:312 (1843). 

N. stoloniferurn Charkevicz, in Bot. Journ. U.R.SS. 39:905 (1954). 

Ic: Sweet, Brit. Fl. Gard. 3: to 259 (1828). 

Losina—Losinskya, in Kofnarov, F].. U.R.S.S. 4: to 24 (1935). 

R.H.S. Lily Year Book Fig-27 (1966). 

Bulb 8 - 20 mm. across, 	- 

Loaves 

(2) 3 - 6, erect, linear or narrowly oblanceolate, 10 - 25 cm. by 

2 - 6 mm. upper surface paler and glaucous, apex obtuse and sometimes 

hooded. 	10 - 25 cm. high, equalling or shorter than the 

leaveso Racge dense, oval, I - 2 cm. long. Pedicels of fertile 

fla 1.5 - 2.5 mm. long, deflexed. Fertile fis campanulate, rarely 

slightly contracted, pale china blue, 3 - 6 mm. long, teeth 

spreading or recurved, whitish or cream, I - 1.5 mm., anthers 

included in tube, biserial, blue with yellowish pollen. Sterile tie 

few, small, on short pedicela. Capsule obovate or obcordate, 

8 - 15 mm. by 6 - 10 mm. Seeds black, shiny, minutely wrinkled, 

2 mm. dime. Flowering May. 

2n 18. 

Habitats Moist rocky ground and cliffs 

Distributions Caucasian endemic, with a possible record from 

Northern Turkey. 

Type: 'ii rupestribus subalpinis Caucasi, ex Herb. Bieberatein.' L.! 

Discussion: A uniform species that is easily identified. Although 

the flower is not, or only slightly contracted, capsule shape, anther 
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position, and chromosome number place the species in the genus Nuecari. 

The plant grows well in cultivation. 

Selected specimens seen: 

U.S.S.R: Caucasus: Iberia, ex Herb. Biaberstein; Kaburda, nr 

Naltehik, 5.1959  Artuahenko; Gizeldan valley, above Ossetic, 2000 rn., 

Artushenico; Georgia: Kasbegi, 1800 - 2000 in., leg. Tbilisi Bot. G4. 

1959; Aei,  7500 a., 30.6.1938 Quismeppi 38; Batta, 20.6.1881 

Brotherus. 

(A Turkish specimen may belong to this species, but may be a pale 

and badly pressed gathering of M • armeriiacum. 

TURKEY: Kastamonu: Toesia, nr Pertachim, 29.5.1892 Sintenia 4157). 
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23. HU.C.\I 114 A43TUCT1JM Rech. fil. 

in Arkiv. Bot. Stockh. t4ndra ear. 2, 31e (1952). 

]3ulb 1 2 cm. across, tunics pale to dark brown, not proliferating. 

Leaves 3 3, erect, narrowly linear or rarely oblanceolate, 15 20 

(jo) cm • x 2 - 3 mm., canaliculate, upper surface glaucous. Scape 

15 - 25 cm. high, equalling leaves. Races, more or lees loose, 

ova], to cylindrical, 2 - k cm. long. Pedicele of fertile fla 2 6 mm., 

as long or shorter than fle, horizontal spreading or detlex.d. 

Fertile flu campanulate or tubular-campenulstt, or slightly constricted; 

3.5 - 6.5 mm. longrintence violet to blackish blue; teeth concolorous, 

spreading, I - 1.5 mm., anthers included in the tube, obscurely 

biseriate. terile fla few, paler, violet or amethyst, ovate, 2 k mm, 

shortly pedicellate, Capsule (data taken from one plant from Cyprus) 

broadly ellipsoid, apex emarginate, 5 - 6 mm. x 1* - 5 M. Seóde 2 9  

globose, black, glossy, emooth or slightly wrinkled, 1.5 mm. dias. 

Flowering January - April. 

2n 18. 

llabitati 0 2000 m., fields, hillsides and cliffs. 

Distributions Last Medit. and the Orient, Cy, Ir, Is, Jo, be, Pc, Sy. 

yjz Jordan: retra, on rocks, 1000 m., 27.2 .1937 Dinsmore W 

1)iscuaajos This species has frequently been confused with N • cousutat* 

(hiss • The ranges of the two species are widely separated, M. comrntptmm 

occurring in Italy, Greece and Jugoslavia. There are considerable 

differences in flower morphology between the two species, but these 

are often rather obscured in badly pressed material. 

The speciee is variable, particularly in the size of flower and 
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raceme. This variation has some correlation with the distribution, 

(see Fig-17 ) as the plants from Cyprus consistently occupy the 

smaller end of the size range • However, many plants from Mesopotamia  

are very similar to the Cyprus specimens, and it seemed better not to 

give the latter group any taxonomic statue. 

Selected apecisens seen: 

CYPRUS: Xaro Kolyabos, 1400 a., 17.5.1937  Kennedy 211; Kiyos Potajioe, 

800 a., 9.2 • 1937 Kennedy 208; S • of Agios Irini, 150 a., 2 1.2-1957 

Merton 2846; ICarni, above Drako Vryei, 3.2.1949 Casey 216; Nicosia, 

Athelassa forest, Kafkala, 150  rn.,  22.2.1959  Oswald 52; Kyrenia 

Bogazi, 500 a., 28.1.1934 Syngrassidee 969; Pentadactylos, 600 a., 

29.2.1956 Atherton 1057. 

IRAQ: Abu (iraib, 45 km. W. of Sulaimaniye Liwa, 19.3.1963 Bgrkeley 

4478. Safin dag, Shaqlawa, 1500 a., 9.4.1958 Polunin 5044; S. of 

Zakhro, 1961 Agnew. Horin Shaikhan, river Diyala, 19.3.1958 

Poor. 306. Pirum dag, 880 a., 17.3.1933 Eig & Zohary. l4irrow Pass, 

18.4.1933 1ig & Zohary. Moan]. Liwa Dohuk, 22.3.1961 Agnew; Zawita, 

17.3.1956 Polunin. N.E. of Arbil nr Khanzid Pass, 720 a., 17.4.1933 

.g . & Zohary. 

ISR.EL: Wadi Khabis, 2 1 .1.1943 Davis 5080. W. of el-Kelt, 2.2.1911 

l4eyer8 & Dinsmore 23716. Wadi Suwenit, 25.2.1942 Davis 5042. 

Esdrae].on, Tel Tocef to Ein Horod, 25.2.1921 AS. Gei-Ben-Hinørn 

nr Jerusalem, 2.2.1922  Eig. Judean desert, nr Rae-el-Zuweira, 

11.1.1926 Fig. & Zohar. Gilead, Yaraah, 21.4.1929 Unknown coil. 

Jerusalem, 11.2.1902 Dinsmore 371. 

JORDAN: Petra, 1000 a., 27.2.1937 Dinsmore 10371. Jericho, 1863 leg. 

Bourne. 



LVAIJ 

LEBANONS Mt. E.ron, 2000 rn., 12.4.1959 Polunin 5243. Zachie, 1000 s.j 

8 . 1s .1936 Meinrtzhagen. 

PERiIA: Demavar, Bakhtiari, 4500 a., 5.5.19 40 Koelze 15162. 

Mujid-i-Suliaan, 3.1927  Macmillan 286. Kasriehirin, 23.2.1919 

Evans M/23. 

SYRIA: Hermon, behind Damascus, 1000 a., 4.195  Norris. Bludmn, 

20.4.1943 Davis  5920.  Ibid,  23.4.1878  Post  839. 
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24. MUSCARI CHALUSICUM D. Stuart, op. nov. 

Diagnosis: A M. azureo Fenzl. foliis longioribue et latioribua 

saepe magie naerOei8, lobia perigonii lines azurea saturata 

notatis. 

Bulb 1.5 - 2 cm. across, tunics grey-brown. Leaves 3 - 1+ 1, narrow, 

linear-lanceolate, canaliculate, 3 - 7 mm. by 25 - 35 cm., upper 

surface glaucous. Scap. 10 - 20 cm. Racese more or less dense, 

cval, I - 2 cm. P.dicele of fertile fle 2 - 3 mm., deflexed. 

Fertile fis campanulate, 5 mm., bright sky blue, teeth straight or 

slightly r.curved, concolorous, 1 mm. long, anthers included in 

the tube, strongly biserial. Sterile fla few or none,if present 

smaller and paler. Capsule unknown. Flowering March. 

2n? 

Habitats Stony banks in full sun. 

Types Persia: N. side Chalus pass, 6000' 16.3.1962  Purse 1055.(bolo. 

K!, iso W!). 

Discussion: This very distinct species is probably best placed in 

the genus Nuscari subgenus Pseudomuacari, although this can only be 

regarded as temporary until more information becomes available. It 

is not a Bellevalia because the anthers are included in the tube, 

and the teeth are too short, and it cannot be placed in the genus 

Hyacinthefla because of the deflexed pedicels, short teeth, and 

flower dehiscence - which appears to be basal. Thus the campanulate 

flowerspiace it in the subgenus Pseudomuscari. It is only known 

from the type gathering. 

Selected epeyimene aeon: only the type sheets exist (a.. above). 
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25. M1JCA}U AZUEt1 Fenzl 

Del, See, Host. Vindob. 1+ (1858). 

I3.11va]ia azure (Fenzl) Boise., Ti. Or. 5:307 (1884). 

Muecari Praecox Si.h•, in (3ertenflora 77:56 (1928). K! 

Hyjntbslip ar..ureum (T.nzl) Chouard, in Bull • Mu. • Hint. 

Nat. Paris, ear. 2, 178 (1931). 

Bulb 9 23 cm. across, tunics dark reddish brown, not proliferating. 

Loaves  2 3, erect-spreading, narrowly oblanceolate, 6 - 20 as. z 

3 - 15 en., often rather hooded, lower part of leaf sheathing the 

soap., upper surface paler and glaucous. Soap. 6 - 20 cm. high, 

usually equalling the leaves. Racemo dense, oval, 1.5 - 3 cm. long. 

P,dicea of fertile ti, ascending, rarely dsfl.xed, 2 - 4 mm. 

Fortill 	campanulate not contracted, 1+ - 5 mm. long, bright blue 

with a darker strip, along the lobes, lobes spreading or slightly 

recurved, anthers blue, included in the tube, biserial. Sterile fle 

few, smaller and paler. Fruiting raceme dense, capsules on ascending 

pedicele. Capsule ovate, emarginate, valves strongly angled, 5 7 mm, 

Seeds black, glossy, smooth, rarely minutely pitted, with an apical 

depression, 2 mm. diaa. Flowering ' March - May. 

gp  . 18. 

Habitat: 	uplands. 

Dietributon: khdeio to Anatolia, TuA. 

TZyq t (. Trk.y): Ad Tau.ri Cilicici plumbi fodinas 0419k, 6400 ft. 

kotsohy (non vidi). 

Discussion: The generic position of this species is rather uncertain, 

but it in probably best placed in the genus Muscari, Subgen. Pseudouscaj. 

It differs from members of the genus Hyacinthella in having capsules 

with strongly angled valves, basally dehiscent flowers, and a basic 

number of 9. It differs from Bellevalia in having black glossy seeds, 
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included anthers; the chromosome number and morphology are quit. 

distinct. It is distinguished by its characteristic flower, and 

its seeds. 

Type material of N. praecox has been seen and assigned to this 

species. The species closely resembles N. coeleste, the latter 

having paler flowers, and if more material becomes available it may 

prove to be conspecific. 

Selected specimens seen: 

TU2KIY. Aaaya: Lana da, 1600 m, 4.1890 BornmUller. Seyhanz 

Por.anti, ürüek, 1300 m, 3.4.1957 9  Davis  26344;  'Hadschia dagh' 

(above Saimbeyli), 1500 m, 3.1895 Liehe 684. Erzincan: Egin Hatar l, 

10.5. 1951 Attila; between Refayihe and Erzincan, 2100 m, 17.5.1935 

alla 265; Piganc ad Euphrates, Figane-Kabane, 24.4.1889 Sintenia 167. 

.Aaphiboiis, Schott. Cilicia: 200 - 1000 m, Liehe. Cappadocia: 2600 m, 

5.1896 Siahe 298. 
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26. MUSCARI DISCOLOR Boles. & Rausakn. 

Fl. Or. 5, 300 (1884). 

Bulb ovate, 5 - 15 mm. across, tunics brown. Leaves 2 - 6, 

spreading, narrowly oblanceolate, 1.5 - mm. by 5 - 12 cm., 

canaliculate, subcuoulate, upper surface glaucous. Raceme 

6 - 20 fld, more or less dense, ov 	8 - 15 mm. long. Scape 

5 - 15 cm., equalling or exceeding leaves. Pedicels of fertile f]a 

much shorter than f]e, horizontal or deflexed, 0.5 - 2 mm. 

Fertile fis tubular or narrowly campanulate, sometimes slightly 

constricted, 6 - 7 mm., deep blackish blue or violet, teeth 

spreading, white, 0.5 - 1 mm. Sterile fiB if present, smaller 

and paler. Fruiting raceme, capsule, seed, unknown. Flowering March 

April. 

2n 

Distribution: Turkish endemic, recorded for two vilayets, Gaziantep 

and Mardin. 

Habitat: stepp. plant. 

Type: (S.i. TURKEY) Hab. in montibus Mesopot. supra Torok, 3000 1 9  

Apr. 1867 9  Haussknecht 944. W! K! 

Discussion: A very distinct species, resembling M. neglectum var, 

pu.lchellua, except in the lack of flower 	: 	, which places it 

in Subgen. Pseudomuscari. If more material becomes available, it may 

be easier to assess its affinities with more certainty. 

Selected specimens seen: 

TURKEY: Gaziantep: Yonas, pr de 1 'Euphrate, 25 kil • a 1 'Est d 'Aintab 

(Gaziantep) 4.1908 Haradjian 1759;be... Gaziantep, 2.3.1957,  collector 

unknown; Gaziantep, 4.1884 Herb. Post. 
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M. coelestia Foinin., 

in Monit. Jarci. Bot. Tiflis, 9:11 (1908). 

H. turkewiczii (Woron.) Los-Los., 

in Konarov, Ti. U.R.S.S. : 1420 (1955). 

H. forniculatum Pomin., 

in Monit. Jard. Bot. Tiflis, 9:11 (1908). 

H. caeruleum LOS-Los., 

in Komarov, Ti. U.R.S.S. 4th20 (1955). 

These four species have been accepted for the genus, but as 

noherbarium material was available, they have not been treated 

in detail here. 



VII CYTOLOGICAL STUDIES 

During the course of this study, more than 180 gatherings have 

been cytologically examined. This represents 20 of the 30 species 

accepted for the genus (2 having been transferred to the genus 

Bel].evalja). All four subgenera are represented. It has been 

impossible to obtain completely authenticated data for several species, 

in spite of the fact that two of them are in cultivation at Edinburgh. 

These are 4. longipes and M. parviflorum,neither of which flowers 

at that latitude, making it impossible to verify their identifications. 

Other species such as M. eburnea, M. bicolor, H. discolor, H. gussonei, 

H. coeleste, H. forniculatum, N. turcewiczii, M. chalusicum, are 

known only from a few herbarium sheets and are almost certainly not 

in cultivation. This is unfortunate because several of these species 

are of dubious affinity and may be better placed in other genera 

(e.g. M. forniculatum) and others may even represent intermediates 

between the subgenera (N. turcewiczii). 

Previous cytological work on the genus is listed in the Chromosome 

Atlas of Darlington and Wylie (1961) and in the Index to Plant 

Chromosome Numbers edited by Cave for the Californian Botanical 

Society. In general, the numbers agree with those of the present work, 

although Dslaunay (1926) is reported to have found 0-2 beta 

chromosomes in N. i.enuiflorum, H • latifolius, and N. po]janthua, the 

latter species now being placed as a synonym of M. armeniacum No 

evidence has been found in the present study for the presence of 

super-numary chromosomes, and it may be possible that Delaunay mistook 

the large satellites of these two species for extra chromosomes. 

Further, Sato (1942) is reported to have found a plant of M. botryoides 
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with a count of 63, i.e. a 7 ploid. This number, if it is to be 

accepted, is the only record of this level for the genus, and for 

a species in which only diploids and rare tatrap].oids have been found. 

The 	 pentaploid count for M. ccmmutatum should also 

be accepted with some reservation. It is to be remembered that plants 

upon which the previous counts have been based may have been 

misidentified, and there are no voucher specimens available • Below 

is given a list of the species showing the combined results of the 

past and present work. 

Previous Present 
	

Previous Present 

MACROCARPUM - - 

MoscifATuM 	18 

OMOSUM 	18 

CAUCASICUM 18 

WEISSII 	- - 

AMO]24000MUM - - 

CYCLADICUZI - - 

TENUIFLORW4 18+0-2B 

LONGUES -  - 

NGLCTUM 	36, 45, 

54 

COI4MUTATU4 18, 45 

18 IJ1TIFOLIUM 

18 ARM4IAc.UM 

18 AUCHERI 

18 BOURGAEI 

18, 36 BOTRYOIDES 

18 

54 PARVIFLORUM 

18 PALLJ2IS 

18 	INCONSTEXCTUM - - 

18, 36, 45, AZUREUM 	18 

54, 72 

18, 36 

18+0-2 

18, 36 

36, 48, 

63 

18 

18, 36 

18, 36 

18 

18 9  36 

18 

18 

18 

18 

Nine species were examined cytologically for the first time in 

the present work, but nine further species remain to be counted • Iloet 

of these are very rare and it seems likely that they will remain 

unknown. None of the new counts revealed any other basic number for 

the genus apart from the already established number of 9. 
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Mitotic activity in the root-tips of all specie in the genus was 

found to be most frequent on warm sunny mornings. The most u5eful tips 

were those which were whitish, and in suitably thin roots, translucent, 

Yellowing and opaque tips were found to have few dividing cells, and 

often to contain fungal hyphae and nematodes. 

The excised root-tips were placed in a saturated solution of 

para-dichlor'-benzeJte (P.D.B.) at 0C for 2 - Li hours. No other 

pro-treatment agents were used, the P.D.B. being perfectly effective, 

although in some tips of species such as M. macrocarpum and M. moschata, 

it was found that the chromosomes were sometimes insufficiently 

contracted and therefore difficult to count. This may be the result 

of the slower penetration of the P.D.B. to the core of the thicker 

roots of these species. The fixative used was a modified acetic. 

alcohol mixture, the standard 1:3 fixative causing the appearance of 

'bubbles' of liquid between the chroinatids, which were sometimes so 

large as to completely distort the shape of the chromosome. The 

fixative used contained in parts per volume, 10 p.p.v. ethyl alcohol, 

Li p.p.v. glacial acetic acid, 2 p.p.v. chloroform, and 0.5 pp.v. 

formalin. The formalin has the effect of hardening the chromosomes 

sufficiently to prevent bubble formation. 

The stain used for the majority of the squashes was Feulgen stain, 

and was used according to the technique given in Darlington and LaCour 

(1942) p.156. Hydrolysis was continued for 10 - 12 minutes, less time 

being given and the tips were too hard to squash, any more and the st4nl-ng 

reaction did not take place. Permanent preparations were made of all 

suitable slides, although generally the drawings were made before this 

stage, as material was sometimes lost during the process. 

Aoeto'caruiine and acato-orcein were used as alternative stains, but 
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the results were less good as the chromosomes stained less heavily, and 

the surrounding cytoplasm tended to take up the stain also. The 

techniques for using these stains are a good deal simpler than that for 

using Feulgen stain, but the better results using the latter outweighed 

the difficulties of the method. 

Each 'count' comprises a free-hand drawing to show details of the 

csrntromere, satellite position and other morphological features; a 

drawing of the chromosomes using a camera-lucida to give accurate 

Information of chromosome lengths; and in some cases, a photograph. 

The free-hand drawings were in general an unreliable guide to the 

chromosome lengths, often not satisfactorily distinguishing between the 

'A' and 'B' chromosomes and the 'C' and 'I)' sets. On the other hand, 

the optical system of the camera-lucida was not efficient enough to 

enable the finer morphological details to be drawn by means of it s  but 

does enable the idiograms to be constructed with accuracy. These 

were mado by measuring the lengths of the drawn chromosome, and adding 

details from the free-hand drawings. Although the optical system used 

was the same for all the drawings, it would be dangerous to draw 

comparisons between chromosome sets of different plants and also of the 

absolute size of the chromosomes. It is difficult to completely 

standardise both pre-treatment and fixation, and the length of storage 

time between fixation and examination may also account for differences 

In chromosome size. Also it will be seen, for instance in Fig. 18 1  

that lengths of chromosomes obtained for the metaphase plates of the 

same root tip may show differences. This may be the result of uneven 

penetration of the P.D.B. or the fixative, or may be attributable to 

uneveneas in the squashing. This is a factor that would be rather 

difficult to standardise, unless some mechanical process could be devised. 

The results obtained from the cytological study have an important 
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significance at generic, subgeneric, and specific levels in the 

classifioat on of the group. It is possible that a more intensive study 

would reveal a greater degree of significance below the species level 

than has been found. accept for the relatively few instances, which are 

fully described below, the data have thrown little light on the complex 

nature of t'e variation encountered in some species of the group. 

In general, chrowoeoe information has been regarded as a standard 

taxonomic character and has not been weighted in any way. In a genus in 

which the basic taxonomic structure is somewhat confuaed,it seems more 

important to establish a classification based on major morphological 

similarities and discontinuities, using the cytology to supplement the 

decisionb involved in the reorganisation. Further I feel that acme of 

the suggested taxonomic treatments of po].yploid series, (cf. Dailinton I9')6 

giving each level aubapecific rank and ensuring th t fte 'iploi rI 

the basic subspecies, serve no useful purpo&e, particularly in this 

group. Theae,  suggestions have been based on the assumption that the 

different levels form isolated breeding units. However, diploid 

populations will probably continue to give rise to further polyploide 

which are then admitted to the breeding circle of that level. Thus 

genetic changes that occur in the diploid level stand a fair chance of 

being transmitted uwardn in the polyploid series. Although it seems 

unlikely that the rever$e may happen, in some plants of M. cycladicus, 

which is u hexaploid, occasional tripolar divisions have been observed 

in the root tips. This, if the division Is even, may give rise to 

segments of tetraploid tissue. If this happened during the initiation 

of the infloreecence, then tetraploid flowers would produce gametes that 

would be accepted in the normal tetraploid breeding circle. 

It should be pointed out that in some cases the cytological 

information has exerted what could be termed a 'crystallisation effect,' 
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an instance of this being the generic position of M. pycn.nthum and 

M. *radox,  the placing of these two species proving to be a 

dilemma until their karyotype had been established • It is fair to 

say that if they had been shown to have a basic number of 9, they 

would have remained in the genus Muaoari, or might even have suggested 

$ fusion of Muscari and Beulevalie • The study of the chromosomes 

also provides a fruitful basis for phylogenetic apeculation, 

although here it is difficult not to regard the morphological 

characters as subordinate to the cytological ones, in spite of the 

fact that in both sets of information it is equally difficult to  

establish unequivocal primitive-advanced and ancient-recent 

polarities, let alone to correlate these polarities 

All members of the genus I4uecari that have been examined have a 

basic number of 9. Published numbers for the genus Bellevalia 

(Feinbrwi 1938/39) indicate a basic number of 4. Little information 

is available for the genus Hyacinthella, but two species counted 

have a basic number of 8 (I. Robertson, private communication). The 

nuclei of Bellevalia l stain much more deeply when using Feulgen 's 

reagent than do those of Huecari • This may suggest that the 

chromosomes of that genus have a higher percentage of DNA. The 

chromosomes an also much larger and have a very different idiogrom  

(see Fig. 19).  It seems probably that members of Muscari that 

remain to be counted will conform to the general pattern of the group, 

although Pseudomuecari may perhaps contain species with other basic 

numbers. 

In Leopoldia, Botryanthue and Pseudomuacari the chromosomes fall 

into two size groups, each group being further sub-divided into two 

sets. The first group consists of two pairs of large strongly 

beterobrachial chromosomes, one of which may have a satellite on 
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either the Long or the short arms. The longest pair of these 

chromosomes I shall call the "A" pair (following Delaunay 1926) 9  and 

the other the "B" pair. The second group consists of much smaller 

chromosomes, and is split into the "C't set of three pairs of hetero-

brachial chromosomes, of which one pair may have satellites or be 

isobrachial, and the "D" set of four pairs of very small chromosomes 

which may often appear to be isodiasetric. With this set it is 

often difficult to detect the centromere because the chromosomes 

can orient themselves in any way in the squash, and unless the 

centrosere Use at right angles to the plane of observation it 

will be invisible. None of the "D" set have been observed to 

have satellites. It is interesting to note that in some cases, 

see Fig 31i , the chromatids of the "D" set have contracted 

diametrically more than the centromere, which remains as an annular 

projection beyond the general contour of the chromosome. 

In some species, for instance H. caucasicum, the "A" and "B" 

pairs are very similar and it is difficult to tell them apart. In 

the Subgen. Leopoldia, the difference in size between the "AB" group 

and the "CD" group is very marked and it is possible to tell at a 

glance whether the reparation is of a member of Subgen. Leopoldia 

or not. In Subgen. Botryanthus and Peeudomuscarj the difference is 

less marked, and there is occasional difficulty in separating the "B" 

pair from the "C" set. The Subgen. Muacari has a karyotype that 

is remarkably different from those of the other three. The chromosomes 

are all much closer in eie, and are hence difficult to assign to 

the four sets; they are also much larger. More of the chromosomen 

pairs are isobrachial, either "A" or "B" being equal-armed, and at 

least one pair of the "D" set. This association of large and 

isobrachjal chromosomes is often considered to be a primitive 
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character (of. Babcock 1947,  Stebbins  1959)  and so on this rating 

Subgen. Muscari should be the most primitive of the genus. However 

it is intereoting to note that the two species in the subgenus have 

the most complicated perigonial structure, with the shoulders 

enlarged to form a distinct corona. My interpretation of the kryotype 

of this group differs from that of Lewitaky and Tron (1930)  as is 

shown in Fig. 20 . It should be pointed out here that in the higher 

po].yploida the "C" and "1)" sets overlap considerably, and the 

distinction becomes fruitless. 

This division of the chromosomes into four sets is essentially 

similar to that proposed by Delaunay (l.c.) and later by Lewiteky 

and Tron (lc.). In their discussion of the phylogehy and 

relationships of the three genera the latter wrongly attribute 

H. azureum to the j:enua Bellevalia, and also figure a tetraploid 

plant of Beflevalia picnanthum showing a differentiation of the 

resultant two pairs of "Q" chromosomes. however, the diploid 

plant is at least as frequent as the tetraploid, and in the 

tetraploide that I have examined I can find no evidence of the "Q" 

differentiation. Alec, the secondary constrictions figured in the 

illustration of the chromosomes of M. polyanthum, a species now 

sunk in N. armeniacum,are almost certainly the mistaken observation of 

the relational coiling of the chromatids. I have found no evidence  

to suggest secondary constrictions except for those associated with 

the satellite. The sizes given are to be regarded with caution. 

The position and number of the satellites varies throughout 

the genus. They are not always visible and in some preparations only 

one of the jair say be found. Whether this is the result of variation 

in the preparation method, uneven squashing or some intrinsic 

difference is not known, although the former cause is the most 
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likely. Most diploids have a maximum of two satellites, but 

N. tenuiflorus has four. In none of the polyploida has the full 

possible complement been found, and it may be that some of the 

nucleolar organisers are suppressed. In the hexaploid N. cycladlcum 

four satellites have been found. 

In the Subgen. Muscari the satellites are attached to the 

abort arms of the strongly heterobrachial chromosomes which are 

probably beat regarded as being the "B" pair, although in one set of 

measurements the second smallest pair are more or less isobrachial. 

However, as stated above, the chromosomes of this subgenus do not 

fall, easily into the sugge.ted grouping. In the Subgen. Leopoldia, 

has the satellites on the short arms of the "A" pair, 

although the monstrose form "N. comosum var. plumosui " has the 

satellites attached to one pair of the "C" set. The extreme 

morphological aberration of this plant is associateck, if not 

explained by, a major chromoeoØe change. H. tenuiflorum has two 

sets of satellites, one attached to the long arms of the "A" pair 

and the other to the short arms of one pair of the "C" set. 

Unfortunately there was available no authentic material of N. 1ongjpe 

to sea whether it also has this unusual character. N. weiasjj has  

the satellite attached to the short arms of what may be either an 

"A" or "B" pair. The data for N. cycladicus is difficult to interpret. 

The species of Subgen. Botryanthue for which information is 

available, and excepting H. latifolium, have the satellites always  

attached to the short arms of the "B" pair. It is interesting that 

in N. latifolium they are attached to the long arm, and it is 

possible that this species has been derived from H. commutatu, to 

which the flower bears a considerable resemblance, by a simple 
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tranelocation. Of the three species assigned to Subgen. Pa.uda.uMui, 

H. inconstrictum has satellites on the short arms of the "B" pair, as 

has H. azureum. On the other hand, t4e pallens has the satellite on 

the long ursa of the "A" pair. There seems to be no consistent difference 

between the karyotypea of the aubgenera, and so it ma)' be comparatively 

easy to derive one satellite position from another by large scale 

translocatione of chromosomal material within and between chromosomes. 

No polyrploide have been found in the Subgen. Nuscari and 

Paeudcusc. There are two examples in Subgen. Leopoldia and it 

in frequent in Subgen. Botryanthue. Subgen. Leopoldia had been 

previously regarded as an entirely diploid group, and such polyploidy 

as has been found is restricted to the yellow-toothed group that 

contains H, arno•nocomla, H. weieaii, and N. cycladicta, all confined 

to the Aegean. The first species mentioned is a Cretan endemic of 

wide altidudinal range. The single plant in cultivation at 

Edinburgh in a diploid. M. cycladicum differs from N. w.iasi4 only 

in the sessile or aubsessile flowers and the larger capsules. 

Diploid and t.traploid plants of 	sii have been found, the 

tetraploid being the most frequent and perhaps the most widely 

distributed. As will be seen from Fig.21 the diploids are from the 

central Cyclades, the tetraploide being generally distributed in the 

Cyclades 'and also in the Dodecanese. In fact, 	 specimens of 

H. weissii are distributed throughout the Aegean, including Crete, 

and there is an isolated station on the south coast of Turkey. 

}Iexaploidy is associated with the morphological differences described 

above, and the black dots on the map refer to N. cycladictmi, specimens 

of which have also been found on Asorgoe. It is interesting that this 

is the only example in the genus in which polyploidisation is associated 
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with the differentiation of distinct morphological species. 

In 1ottyrnthua polyploidy has been found in N. botryoldea, 

H. aucheri.  M. armeniacum, and H. neglec turn • The first two 

species present little taxonomic difficulty, but the last two present 

major problems, both species being highly polymorphic. H. armeniaci 

has been divided into two varieties, var. azoviteianu, which has 

purplish blue flowers, and var. armeniacus, which has sky blue 

flowers. The division is generally related to the chromosome number, 

var. ezovitejanum often being a diploid, whereas var. arseniacia is 

t.traploid. However the division is blurred because some diploid 

plants have sky blue flowers and would therefore be placed in 

var. urmeniacum and vice versa. The t.traploid also frequently 

produces bulbile in large numbers, a character not seen in the 

diploid. The wild gatherings counted are sapped in Pig. 22, and it 

will be seen that the diploid is the most common plant. Most 

cultivated material is tetrap]oid, and this may be the result of 

field election by collectors of the sky blue form, or by the more rapid 

increase of the tetraploid under cultivation conditions. Certainly the 

production of bulbile would be * feature of great value to the 

borticuturjat. The distribution of the natural t.traploid appears 

to occupy the eastern edge of the species range, plants coming fret 

Armenia and the Turkish vilayet of Maras. 

N. ,.4ctus has also been split into two varieties, even 

though is this species the cytology shows greater variability. 

Naturally occurring diploids, tetraploids, p.ntaploida, hexaploids, 

and octoploida have been found i1ç no triploide were found, (Fie-2)3). 

In this species chromosome number has no constant effect on 

the appearance of the plant, although it does affect the expression 
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of several characters, notably thoae of acape length and raceme 

density and offset production. The diploid plants from Greece and 

the Orient are often small (below 15 cm., generally less than 10 cm s) 

with more or 1•ss dens. racemes. Bulbils are not produced. The 

other polyploid levels, except for the octoploid which is discussed 

below, can produce plants which are exactly similar to the diploid, 

80 that 14 o  n.lect*a varo pulcheflum,which includes all the 

diploids, may also include plants of other levels. Examples of this 

are plants from Spain and Saxony, which are unlikely to prove 

diploid. However, the higher polyploid.e are generally large plants 

with *capon over 15 Co. long and with very dense racemes of rather 

fatter, more obovate flowers, and as such are placed in 

M. nel,ctui var. neglectum. The octoploid, * single plant collected 

on the Taila, is the highest polyploid known in the genus. It 

closely resembles var. pulchellua, except that it shows a character 

unusual for the sp.ciea,s the leaves am narrowly oblanceolate. 

An in 14, az'eiiecua, bulbile are rcduced in the polyploid plants 

and not is the diploid. The octoploid does not appear to propagate 

by this means. 

In almost all cases the chromosome number is a multiple of the 

basic, but a few plants show aberrant numbers. These are restricted 

to the polyploida, where the lose or gain of a chromosome will have 

a lees disturbing effect on the physiological balance of the plant. 

In no case does the difference amount to more or lees than three 

chromosomes, and only seems to involve the "2)" set. Further, in the--c, 

metaphaso plates with unusual numbers occur in root tips that also 

have normal plate complements, the aneuploid cell or tissue eegaents 

apparently having arisen by faulty division. 
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A complete list of chromosome numbers is given below. Vouohpr 

specimen, are preserved in the Herbarium at Edinburgh. 

The effect of polyploidy on pollen size has been examined in 

M. armeniacum and H. neglectum. flowers with newly dehisced anthers 

were gathered and labelled. Pollen was stained in acetocarmine in 

order to distinguish between fertile and sterile grains. These 

were mounted in sufficient 5% acetic acid so that the weight of 

the coverelip would not distort the shape. The grains were then 

drawn in outline, wider a high-power objective, using a camera-lucida. 

The fertility of all plants examined was high, over 90%, so the 

high polyploid. do not have reduced fertility because of abnormal 

divisions, as has been reported for other groups. The production 

of bulbile cannot be correlated with such a loss. As the same 

optical system was used for all drawings, all measurements are 

comparable. Two sets of these were taken, the first being the 

area of the drawing; the other being length and breadth. The area 

was measured as this will emphasise increase in size independently 

of possible change in shape, and was assessed by means of a 

transparent 1/6" grid which was placed over the drawing. The number 

of complete squares covered was counted, and the peripheral fractions 

totaled by eye and added to the previous amount. The average area 

was calculated for each plant, and this was graphed with each result. 

It is shown on Fig. 24 that in H. armeniacum the tetraploid 

pollen is on average lower than that of the diploid, but there is 

considerable overlap. The situation in H. neglectum is more 

complicated. Of the two diploid plants examined, one had pollen of 

very uniform size, the other was more variable. The averages of both 

are rather 1..s than the averages of the tetraploid and hexaploid, 
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although the larger diploid overlaps with these. There appears to 

be no difference in the pollen size of the tetraploide and 

hexaploids. The octoploid,however, shows an increase. 

The situation in H. armeniacum is what would be expected; a 

doubling of nuclear volume lending to an increase in pollen size. 

As the tetraploid pollen is larger it is rather surprising that 

the tetraploid plants do not show a general increase in size, 

although of course it is possible that a relative increase would 

only be shown by plants growing under optimum conditions. In 

H. neglectum the polyploid-related size increase is shown by the 

maximum size of the whole plant. As stated above, the octoploid is 

only known from a single plant, which in cultivation is of diploid 

size. At this level of polyploidy the physiological balances of 

the plant begin to be unbalancedk Chromosome size does not seem to 

decrease as ploidy increases (see Fig.25), although the warning 

mentioned on p.147 should be reiterated when looking at that Figure. 

It has been suggested this may indicate a recent origin, i.e. that 

the polyploid plants have not yet had time to adjust the nucleus: 

cytoplasm ratio to a more favourable level by reducing the chromosom. 

size. However, at least the polyploids of N. neglectum seem to suffer 

no deleterious effect and indeed seem more successful than the diploids, 

It is interesting to note here that in Subgen. Leopoiclia 

the widely distributed species are H. comosum and N. tenuiflorus, 

both of which are diploids, and that the polyploid species show a 

restricted range. 

Diagrams of chromosome length are shown in Figs .26 - 29; 

chromosome drawings in Fige.30 - 49, and photogrphs in Figs-73 - 83. 
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LIST 07 CHROMOSOME NUMBERS 

H. macrocarpus X60 21158 Grant 1960: Samoa 	.. 	.. 	.. .. 18 

X60 2638 Hodgkin 	Hart. .. 	.. 	.. 	.. .. 18 

M. mo.chatue Hart. . 	of 	.. 	.. 	.. 	.. 	.. 	.. .. 18 

H. coaosu 149/51 Brussels fort. 	.. 	.. 	.. 	.. .. 18 

391+/56 D&P 25118 Turkey: Mug].a; Yethiye .. .. 18 

394,/56 D&P 26116b Turkey: Herein; Gulnar .. 18 

283/57 Cluj  Hart. 	.. 	.. 	.. 	.. 	.. ., 18 

X59 3038-301+7 Firenz. Italy; Tavarnuzze .. 18 

X60 2381 Davie I 	Greece: Kaseandra, Yalta .. 18 

X60 2530 Greece: Athena, Peychico .. 	.. .. 18 

x60 2534 Greece: Hymettus 	.. 	of 	.. .. 18 

LE6O 2930 Leningrad fort. 	.. 	.. 	.. .. 18 

1(60 3268 Kew 3405 Turkey: Gulnar to Ermeh .. 18 

LD60 3345 Greece: Cyc]adee; Naxos .. 	.. .. 18 

LD60 3355 Runeaark 14 Greece: is].. Ikaria .. 18 

X6i 1838 Iraq: Hatza-Jezira 	•1 	•• 	•. .. 18 

X62 2657 Furs. 2545 Iran: Deaavend 	.. .. 18 

X62 2658 lures 2731 Iran: Elburz litna. .. .. 18 

L063 717 Runseark Greece: Samoa, Kerki .. 18 

f . fort. 	.. 	00 	•. 	.. 	as 	.. 	.. .. 18 

H. caucaajci 5 4+2/57 Davis 29528 Turkey: Kars; Sarikamie .. 18 
it ER59 3627 Erevan fort. 	.. 	.. 	.. 	.. .. 18 

to LE60 2933 Leningrad fort. 	.. 	.. 	.. .. 18 
it X60 2988 Synge/Purse 71+0 Iran: S.E. Kuh-i- 

Sahand .. 18 
it 

X60 2989 Synge/Fura. 839 Iran: Kuh-i-Sahand .. 18 

N. weisall LD60 3345 Runemark 1+ 	Greece: Dodecanese; 

Tria Nisi 	.. 	.. 	.. 	.. 	.. 	.. .. 18, 36 

LD60 3347 Runemark 6 	Greece: Cyclades; Mycono. 18 
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M. weisati LD60 3356 Runeaark 15 	Greece: Cyclades; Naxoa 	.. 18 

LD60 3357 Runeaazt 16 	Greece: Cycladea; Naxos 	.. 18 

1063 730 R248 • 2x 	Greece: Cyclades; Naxos, Apollona 36 

LD60 3359 Runesark 18 	Greece: 	Cyclad..; Makroniai 36 

LD60 3352  Runesark 11 	Greece: Dodecanese; Syrina .. 36 

X62 3152 Gathorn.-Hardy 147 	Greece: Rhodes; SAkoa 36 

LD60 3342 Runemark  3 	Greece: Cyclades; Anaphi, Vigla 36 

LD60 3,160 Runeaark 19 	Greece: Cyclades; Naxos 	.. 36 

LD60 3355 Runemark 15 	Greece: Cyclades 	as 	.. 	.. 36 

N. cycladicum LD60 3351 Run.mark 10 	Greece: Cycladea; Kardistina 54 

It LD63 724 R1214.4x 	Greece: Keroa 	•. 	.. 	.. 	.. 54 

LD63 726 R1352.5x 	Greece: Dodecanese; Ikaria, Kirikos 54 

LD60 3360 Runesark 19 	Greece: Nexos, NE of town 	.. 54 

amoen000wua 292/50 	Crete: between Thesieo and Kataiveli .. 	.. 18 

t.rxuiflorum 232J57  Copenhagen Hort. 	.. 	.. 	.. 	.. 	.. 	of 18 

x60 2764 Copenhagen Hart* .. 	.. 	•• 	.. 	.. 	.. 18 

x60 3011 Stainton/Hencleraon 5212 	Turkey: Sivas; Pinarbai18 

X60 3013 Stainton/aenderson 5280 Turkey: Sivas; Bey flag 18 

X60 3014 Stainton/Hendaraèn 8441 Turkey: Gwruehane .. 18 

X60 3015 Stainton/Benderson 5269 Turkey: Guauahane; Gurun 18 

X62 2314 Dudley 34812 	Turkey 	.. 	.. 	of 	as 	.. 18 

M. longipes '1 X60 2710 Syng./Fuxa• 755 	.. 	.. 	.. 	•. 	of 	.. 18 

M. neglectun var. neglectum 

x61 1403 Davis 	Switzerland: nr. Geneva 	as 	.. 	.. 36 

X61 2416 	England: between Erieweil and I.akenheath •. 36 

X59 2825 Madrid Hort. 	.. 	.. 	.. 	.• 	•. 	.. 45 

X59 3028.3037  Fierense 	Italy: Tavarnuzze 	.. 	.. 45 

X60 2332  Davis 4 Papageorgiou 	Greece: Athena, Peychico 45 

X59 1464 Min Hort. 	.. 	.. 	•. 	.. 	.. 	.. 	.. 54 

U  X59 2459 Rechinger 	Austria: l3urgenlAnd; Neuaiedler 1k. 54 



He ns1ectua vax'. nøi1et 

X59 2460 Rechinger Lower Austria: Brtunb.rg .. 5*1 

it C59 3323 Tashkent Rort. 	.. 	.. 	.• 	•• 	,. of 54 

P44(59 3590 Mascew !4oz't. 	.. 	.. 	.. 	.. 	.. .. 54 

V59 3857 Vienna 3838 Austria: Perohtoldorfer .. .. 54 

V59 3858 Vienna 3859 Austria: Perchtoldorfer .. .. 54 

x60 2381 Davis 3 	Greece: Kaseendra, yalta 	.. .. 54 

H c060 271+4 Copenhagen Jtsrt. .. 	.. 	.. 	.. 	.. .. 54 

ft LE60 291+0 Acerbaijana flaku; Mardakyan 	.. 	.. .. 54 

1(60 3273  Kew 40000 Cyprus: Lelkasa 	.. 	.. 	.. .. 54 

x61 1842 Davin 3 	Iraq: ni. Bsld Sinjar 	.. .. 54 

N. nsg]actuii vax. pulchU*a 

394/56 D&P 25738 	Turkey: Antalya; Korkut.0 .. .. 18 

to 39k/6 DL? 25782 	Turkeys Antalya; Akeaki 	.. .. 18 

IN X59 3138 Polunin 24 	Antilebanon: Mt. Rermon .. .. 18 

of X59 3876 Davis 33354 	Crises: 	Taila. 	us 	Ow 72 

to x60 2379 	Greeoe: KethoW .. 	.. 	.. 	of 	.. .18, 36 9  54 

it X6o 2382  Loviantiadee I 	Greece a Mt. Version, VeiLs 18 9  36 

it x60 3020 Stajnton/llend.rson 5162 	Turkey: Sivas; 

Pinarbani .. 18 

to X61 181+0 Davis I 	N Iraq: Katsa'4e4aa 	.. 	.. .. 18 

to x61 4348 Gathorne.iRardy 7 	Greece: Kew 	.. 	.. .. 18 

it x61 4544  Polunin 12 	Greece: Lubees; Steni 	.. .. 18 

N. coautatunt LD60 3346 Runesark 54 	Greece: Astipalia. .. 	.. .. 18 

LD63 719 R220.3z 	Greece: Naxos, ni. Mitria 	.. .. 18 

L063 720 R1036.3x 	Greece: Naxos; Ores ,eua 	.. .. 18 

It LD63 725 R346,1x 	Greece: Asorgos; Age 13 4a 	.. s 18 

W63 728 R245.1x Greece: Skinousa, S of ?&avo. .. 18 

w 63 729 R193.4x Greece: Nam.; ni. Apollona .. 18 

to LD63 732 R1036.lx 	Greece: Cyclades 00 	.. 	.. .. 18 



M.)atifo.i 80/1+8 	Hart. 	.. 	a. 	•s 	•, 	•. 	.. 	.. .. 18 

M. armenjacum var. ariliefliacue 

542/57 Davis 29467 	Turkeys Karol Sar1kasia 	.. .. 18 

x60 2380 	Greece: 8 	Themionika, Mt. Diotadee .. 18 

x60 3215 K.P.R. 825 	Turkey: Ankara, K1Li1C*hfl .. 18 

X602527Hort. 	•. 	.. 	.. 	.. 	.. 	of 	of .. 18 

X62 3126 Davis 39375 Turkeys Kaataonu, Kure .. .. 18 

R.B.G. Hart. 	.. 	of 	.. 	.. 	.. 	.. 	•. •. 36 

K392670Kew 	.• 	.. 	.. 	.. 	•. 	•. 	.. a. 36 

X59 3870 	Georgia: Tiflis as 	as 	.. 	.. 	of .. 36 

It YA60 955 Vilaorin-Andrlux 	Hart. 	.. 	of 	.. .. 36 

VA60 956 Vilacx'in..Andrioux 	Hwto 	.. 	.. 	.. .. 36 

X60 1712 Davis 	Turkey: 3slinyi Ntis.., Batumi .. 36 

AS60 2187 A.G.S. Hart. 	.. 	of 	.. 	.. 	.. .. 36 

II K60 3275 Kew 1+785 Hart. 	.. 	.. 	.. 	.. 	as •. 36 

P4. 	UP IM var.  Imlits"WIN  

51+2/57 Davie 26257 	Turkeys limit; Gab.. .. 	.. .. 18 

x6o 3012 Staintaa/Heodirscn 	Turkeys G'-)e; Aslkit 18 

L60 2938 	Aboheaia 	.. 	.. 	.. 	.. 	.. 	.. .. 18 

X61 1865 Davis 	Hart. 	.. 	as 	.. 	.. 	.. .. 18 

X61 4184 Davis 26257 	Turkeys lamit; Gab.. 	.. .. 18 

ft X61 4186 Davie 	•. 	.. 	.. 	.. 	a. 	.. 	•a a. 18 

X62 2316 Dudl.y 31+779 	Turkeys  Bursa 	.. 	.. .. 18 

X62 3124 Davis 39373 	Turkeys Ksataaonu; I14p  18 

X62 3131 Davis 39380 Turkey: Zonguldak; Karadre .. 18 

I ' 51+2/57 Davis 26239 Turkey: Istanbul, Heybeli Ma •. 18 

X61 1252 Curtis 1960 Turkey: Aktas 	.. 	.. 	as .. 18 

N. arm.niacup gatherings not placed in subspecies 

Se 	Hrt. 	.. 	.. 	.. 	.. 	.. 	of 	.. 	.. ,. 18 

It  188/56 Ca1r'y 	Horto 00 	00 	as 	.. 	00 	as 00 18 
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N. axuseiiac 1(59 2671+ Hort. 	.. 	.. 	.. 	.. .. .. 36 

lI 231/57 Wien Hart. 	.. 	.. 	.. 	•. .. .. 36 

186/57 Glasnovin Hart. 	.. 	.. 	.. .. .. 36 

LE6O 2945 Caucasus: Bakuriani, Tachra Tzara .. 36 

LE59 4228 Leningrad Hart. 	.. 	.. .. .. 36 

X59 3869 Davis Armenia: Zangezur, Dargushat .. 36 

274/57 Coimbra 2414 Hart. 	.. 	.. .. .. 36 

H • auaher O.B. Hort. 	. . 	• . 	. . 	. . 	. • • . . . 36 

U  134/51 Hart. 	.. 	.• 	.• 	•• 	•• ,. ,. 36 

303/51 Hart. 	.. 	.. 	.. 	•. 	.• .. .. 36 

1(60 3272  Kew 3948 Hart. 	•. 	.. 	.. .. .. 36 

3914/56 DO 26135 Turkey: Adana; Dtmnicek Pozanti 36 

542/57 Davis 26291 Turkeys Maras 	•. •. •. 18 

" 542/57 Davis 26291 Turkey: Marae; Gokau - 

Carduk 	•. 	us 	•. 	•. 	.• 	.. .. .. 18 

K. bourg*,j 360/56 Moore Turkey: Ulu Dag .. 	.. .. .. 18 

N. microstMa X60 3016 £tainton/Henderaon Turkey: Sivas; 

Pinarbasi 	.. 	•. 	.. 	.. 	•• .. •. 18 

K. botryoide8 482/33 Balls 265 Hort. 	.. 	•. 	.• .. •. 36 

of X59 2434  Trieste Hart. 	•. 	.• 	•• .. .. 18 

N. peflins 1257 4225 N.H. 13 Hart. .. 	•. 	.. .. .. 18 

LE60 2941  Caucasus: Gizeidron, above Ossetic 18 

X59 3866 Davie Georgia: Ka8begi 	.. .. .. 18 

N. inconstricta X58 2665 Polunin Iraq: Kurdistan 	.. .. •. 18 

to X61 1836 Davis I 	Iraq: S • of Zahkro .. •. 18 	
:. 

it x61 1837 Davis 2 	Iraq: Doluk 	•. .. •. 18 

H.  14/57 Munchen Hart. 	.. 	.. 	•. •. .. 18 

X60 662 C].uj Rort. 	•. 	.. 	•. 	.. .. .. 18 
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VIII CROSSING EXPERIMENTS 

There are no published accounts of work on hybrid formation or 

crossing experiments in the genus, although no doubt a degree of 

intentional and utiintentional hybridisation has occurred in gardens and 

nurseries for as long as the plants have been in cultivation. 

Since I was greatly enlarging the generally accepted limits of 

many of the species, I wanted to find out if there were any internal 

breeding barriers and also if then, were any barriers between the species, 

sectiona, and subgenera. Further, I also wanted to find out if the complex 

variation encountered in some of the species was associated with either 

self-fortilisation or pseudo-sexual processes. Hence the experiments 

fell into the following categories: intra-specific, within and between 

polyploid levels where these were present; aelfing; apomixia; inter-specific; 

intersectional; and intereubgonenic. No crosses were attempted between 

members of )luecari and those of allied genera. 

Material was selected as it came into flower in the frames. Suitable 

inflorescences were those which were well developed, with strong ecapes 

and plenty of unopened flowers. The plants were transferred to the 

laboratory where the opened flowers were removed, some of these being 

retained as pollen sources. The ends of the ten largest unopened flowers 

were sliced partly off, leaving a narrow piece of tissue to act as a 

hinge between the flap so formed and the rest of the flower. It was 

important to ensure the presence of the flap because it was found the 

stigma and pollen dried rapidly if it were not replaced. In no case did 

the flap regain organic connection with the rest of the perianth, and 

the flowers never opened normally. Great care was taken to cut only the 

perianth tissue, for a deeper cut either sliced open the anthers - 

with possible pollen containetion - or removed the stigmatic surface of 



the style • The flap was bent back and the anthers carefully removed 

with a pair of alcohol-sterilised forceps. The flap of tissue was then 

replaced, and the plant maintained in the laboratory for a few days. This 

was necessary to allow the stigma to reach a more mature stage. It was 

found that if the pollen was placed on the stigma immediately after the 

emasculation of the flower, it germinated but failed to penetrate the styler 

tissues, and there was consequently no fertilisation. Later the flap was 

reopened and a dehisced anther of the pollen-parent was brushed over the 

stigmatic surface. This was found to give an adequate amount of pollen 

to the stigma. The flap was then closed, and all untreated flowers were 

removed. The infloreacence was then placed in a muslin bag which was 

supported by a wire placed in the pot. The bag was labelled and the plant 

returned to the frames for two to three weeks, after which time it was 

examined to se. if there were any signs of the treated ovaries beginning 

to develop. If there were, the bag was removed to allow the free 

development of the infructeac.nc.; if there were no signs, the ovaries 

were gathered and stained (see below) in order to find out at what stage 

in the fertilisation sequence failure had occurred. 

As far as possible all the crousem were made in both directions. 

To test for self-fertilieation, inflorescences were stripped of the open 

flowers and then bagged to prevent entry of pol1lntore. For pseudo-

sexual reproduction, flowers on an inflorescence were emasculated and then 

bagged. The flowers of the genus do not offer easy material for experiments 

of this nature, and a large amount of manipulation is necessary which 

in itself may seriously affect the potential development of the ovary. 

It is however unavoidable because the anthers open very soon after the 

opening of the flower and it would be impossible to remove the anthers 

without pollen adhering to the stigma. Another difficulty ii.s in the 

=wLU size of the buds, particularly as it was hoped to treat ten 

flowers on each raceme • It proved difficult to remove each anther without 
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bursting it, and also without damaging the stigma. Other inherent 

causes of failure lie in the use of musliL bags. This was deemed 

to be the most suitable material, to use as there was no access to an 

insect-proof greenhouse. It allows free circulation of air, and excludes 

all but the smaller insects. It is possible that thrips etc. may 

transfer pollen from one plant to another. The frames were watered from 

overhead, during which process the bags were wetted. The cooling caused 

by evaporation from the damp cloth may have had a deleterious effect on 

fertilisation. More important perhaps was the possibility of fungal 

infection in the very favourable micro-climate within the bag. A number 

of undeveloped ovaries were observed to contain hyphae, but whether 

these were the result or cause of failure was not established. 

In some cases it was found that apparently normal capsules were 

formed, but that there was either no seed, or else the seed was abnormal 

in appearange and without endoaierm. The former are indicated below 

as an open circle, the latter as a dot enclosed by a circle. where normal 

seeds were produced, there was sometimes an abnormal number, i.e. 2 or 3 
out of the possible 6 for each capsule. This is indicated by the letter 

'R' after the black disc, the disc alone indicating a full complement of 

seeds. 

The non-productive cresea were examined to see if it was possible 

to find out at what stage the crossing had been blocked. The dried or 

partially moribund carpels were placed in lactophenol-cotton_bl for 20 

minutes at 60'C. They were removed and blotted to get rid of the excise 

stain, and were then placed to clear in lactic acid for two to three hours 

at room temperature. This method often gave good preparations in which 

it was possible to trace, if present, pollen tubes from stigma to ovary. 

However, the method has the disadvantage that fungal hyphae are also 

stained, although it is usually easy to distinguish between the two. 



It appeared that there were several 'blockage points' associated 

with different positions. The first is on the stigmatic surface, where 

the pollen may germinate abundantly but the tubes do not seem to be able 

to penetrate the stylar tissue. The second is in the stylar column, 

where the pollen tubes penetrates down the style for a certain distance 

but are then killed. In some cases the tubes became very distorted at 

their growing points, indicating some major derangement. The third is 

in the ovular tissue, the tube successfully penetrating the ovary, but Ls 

apparently unable to reach the ovule itself. Other barriers are mentioned 

above, and yet others may operate during seed germination, plant growth 

and flowering. Unfortunately there was not sufficient time to examine 

these possibilities. 

The results are shown below. 

As will be seen the results are rather fragmentary, and it in 

difficult to draw general conclusions. Work should be continued over 

several seasons before this would become possible, and the results 

presented above only show a few trends. Further, it should be pointed 

out that negative results are less valid than positive ones because 

the possible faults in the technique weight the outcome of the 

experiment in this direction. However, during the course of the work a 

number of interesting facts came to light, although many questions 

were raised. Both are discussed more fully below. 

The two species of the Subgen. Muscari appear to be incompatible 

and self-sterile, although crosses between individuals are successful. 

This is the 'basic' or straightforward breeding system and it is 

interesting that it should be shown by the group with both the most 

complex perianth structure and unusual karyotype. 

In the Subgen. Leopoldia, crosses have been obtained between N. comosum 

and M. caucasicum, and M. comoaum and H • weiasii • All these three species 

have cream or yellow teeth, and none of them appear to cross with the 



black toothed N, tenuiflorum. This species has a karyotype that is 

rather different from the other three species, having satellites on 

the long arm of the 'A' and on the short are of one of the 'C' set. 

N. comosum has the satellites on the short arm of the 'A' 

chromosomes, whereas in M. weissii they are on the long arm. 

}'urther, N. weiasii is generally tetraploid. N. tenuiflorum and 

N. coinoau* have widely overlapping ranges and a strong fertility 

barrier would have obvious advantages in maintaining the 

separat.nua of the species. Although N. comosurn also overlap. 

with N. caucasicu, the latter specie, is mainly a plant from 

eteppic situations, whereas M. comosin is found mainly in disturbed 

places or in agricultural areas. No doubt, this ecological 

separation has been sufficient to keep the species separate, and 

without the need for physiological barriers. This ecological 

separation also holds good for the other species pair, N. comosua 

and M. wds.ij. An instance of this can be seen on the island of 

Asorgos in the Aegean. Here N. weissli grows on the uncultivated 

rocky hillsides, and N. comosum is plentiful along the margins of 

the fields. Ch the hillside above Potanos, a roughly paved area is 

used as a threshing floor, and here the two species grow in close 

proximity. The capsules of the weedy species are presumably 

gathered accidentally with the crop, and the seeds are scattered 

during the threshing . There are a few plants showing characters 

that are rather intermediate between the two species. Also, 

several sheets collected by Osthorne-Hardy are difficult to assign 

to one or the other of the species. Sowever s  there is probably little 

introgreasion and no evidence of hybrid swarms. It seems very possible 

that any hybrids would be sterile, especially if they were triploid, 

for only a small proportion of plants of N. weisaii are diploid, add 



such plants have not been found on Amorgoe. Perhaps the polyploidy 

in this species has arisen because of the necessity of a barrier 

between it and N. cososum. All four species mentioned above are 

capable of eel fing, but none of them will set seed if the anthers 

are removed. 

The situation in N. armeniacus is rather confusing. Some plants 

self, others do not; some crosses work well, others in one dirøctien 

only, and others not at all • Some crosses will work across poly-. 

p].oid levels, some will not • Of course, some of the failures may 

have been the result of faulty technique, and it would be of great 

advantage to carry out a repeat series of experiments to obtain a 

more reliable picture of what was going on. A number of apparently 

fertile seeds were obtained,(b.tween N. armeniacum and N. neglect, 

suggesting that these two species are croasable. This in rather 

surprising in view of the fact that there is a wide degree of over-

lap in the distributions of these species, both geographically znd 

ecologically, Indeed Dr. Davis has encountered plants of each 

species growing within a few feet of one another. There may be some 

selection by whatever insect acts as a pollinating agent, for there 

are remarkably few plants collected from the wild which are difficult 

to assign to one or other of the species, and intermediates are not 

common in ovitivation. The hybrids obtained from the experinents have 

not yet been brought to maturity, and it seems likely that they may 

be infertile. #4. arseniacum can also be crossed with N. aucheri; the 

latter is a species from alpine habitats in which N. armeniacum is 

rarely found. It 411 not cross with the other species tried, 

H. microetomus and H. commutatum. 

M. neglectum selfa readily, crosses within polyploid levels, but 
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there were no crosses between the various levels. It crosses, as 

mentioned above, with M. armeniacum. Other species in Subgen. 

Botryanthue, M. botryoidea and M. aucheri are able to self. 

M. commutatia seems intractable to all experiment, and all crosses 

involving this species failed. M. botryoides does cross internally, 

but not with any other species, and H. armeniacum as mentioned above, 

crosses with M. armeniacus. Normal H. aucheri crosses freely with 

a form in which the sterile flowers are the same colour as the 

fertile ones, called 'II. tubergenianuai,' which affords some further 

justification for my sinking of the latter name as a probable 

cultivar of the former. 

The failure of some of the crosses between polyploid levels is 

of significance to the origin of those levels. Diploids, tetraploids, 

and the octoploids may arise by the multiplication in a geometrical 

progression of the chromosome sets • This is the sort of progression 

that will arise in cells in which there is a failure of telopk*ae.. 

Numbers which would only be found in an arithmetic progression g  such 

as hexaploid, decaploid, etc., must arise by some other means, and 

further, the odd-number sets such as triploids, pentaploids, etc., 

can only aria, by means of the crossing process. The situation 

is illustrated in Fig.70a. It seems reasonable to assume that the 

first step in the formation of a polyploid series would lie in the 

formation of a tetraploid, whether of auto-or alloploid type. A cross 

between the original diploid and the new tetraploid would give rise 

to a sexually sterile but not necessarily biologically unsuccessful 

triploid. A 'diploidjsatjon' of the triploid would give rise to 

the hexaploid. It is interesting that no triploid individual has 

been found. Perhaps the species with a polyp].oid series have been 



Re I 

able to 'diploidise' easily, the triploid phase therefore rapidly 

disappearing. A cross from the hexaploid to the tetraploid will 

give a pentaploid. In M. neglectum most pentaploida are found in 

horticultural material, but one count is recorded from Italy. Little 

other material was available from that country, but tetraploids 

and hexaploids are scattered throughout 1u-ope, and it seems quite 

likely that they are present 5130 in Italy. The octoploid is the 

higheut level so far recorded in the genus, and it may be that any 

higher level is physiologically non-viable. 
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RESULTS OF CROSSING EXPERIMENTS 

Intra-Specifip Crosses 

Numbers in brackets refer to chromosome number 

Female parent 
	

Male parent 

macrocarpum X60 2528D x aacrocarpta 45.57 Haddon a I 

sacrocarpum 45.57 Haddon x marocarpua X60 2528D a S 

comosum TR59 3641 x comoeua X59 3038 a 5 

comosum X59 3038 x comosus TR59 3641 • 0 

tenuiflorum X60 3013 x tenuiflorus 232.57 = S 

tenuiflorum 232.57 x tenuiflorum X60 3013 = S 

botryoide. 38746 x botryoid.a R.B. * OR 

botryoid.e 378.56 x botryoides X6o 2534 = I 

botryoidea X60 2534 x botryoidee 378.56 - 0 

aucheri 394.56 D26135 x aucheri K60 3272 = 0 

commutatum LD63 719 R220-3X x coutatua LD63 721 R1468.2X a 0 

coutatua LD63 721 R1468.2X x coerutatum LD63 719 R220.3X - 0 

neglectua X61 4544  Pol. (18) x neglectum K60 3270 	(36) M 0 

neglectum X60 2986 

PS/PT 736 	(36) x neglectum 1159 3590 	(51.) - CCI 

neglectum 1159 3590 	(k) x neglectum X60 2986 

PS/PP 736 	(36) - 0 

n.glectum X61 2371 	(18) x neglectum X61 2691 a 0 

neglectus X61 2691 x negl.ctum X61 2371 	(18) - 9 



Solfs 

aaerocarpa X60 25281) a 0 

coeceum X59 3038 = 0 

caucasicum LE60 2933 a 0 

tuif1orum X60 3015 a 0 

weieeii LD63 730  E248.2X - 0 

latifoliuu 80.48 a 00 

aucheri 134.57 a 

asch.ri 1(60 3272 a 0 

cosiutatua LD63 719 R220-3X a 0 

arseniacu. X61 4184 	08) = S 

ar.niacua X59 3867 	(18) = 0 

ar..niacua 542.57 1)26877 a 

arseniacu. 394.56 D&P25788 = S 

areniacua LE59 2708 a 0 

neglectum LE60 4221 a 5 

n.glectta x60 2986 PS/PT  736 I 

n.gl.ctu. 1(60 3270 a 0 



Inter-Specific Crosses 

Female parent 

comosum 	TR59 3641 	x 

caucasicum 160 2984 ?8/PF 741 x 

comosun 	TR59 3641 	 x 

t.nuiflorum x60 3015 S&R 5269 x 

tenuiflorum 160 3013 x 

comosum 139 3038 x 

oomoeum TR59 3641 x 

weieeii LD63 730 R248.2X x 

macrocarpun 45.57 Hadden x 

armeniacum Hort. x 

botryoid.e 378.56 x 

aucheri O.B. x 

aucheri 5112.57 1)27610 x 

arm eniacum 542.57 1)26257 x 

aucheri 542.57 1)27610 x 

armeniacu. K60 3265 K1590 x 

armeniacta 162 3128 D39377 x 

neglectum 160 2392 x 

neglectu. X61 2691 x 

armeniacus L59 4224 x 

neglectum X61 2371 Cook x 

commutatus LD63 719 R220.3X x 

Male parent 

CaUCa8icuM 160 2984 P8/PF 741 a 0 

cooeun 	TR59 3641 	 m 5 

tenuiflorum x60 3015 8&H 5269 . 0 

oomoeun TR59 3641 - 0 

comosum 159 3038 • 0 

tenuifloru. X60 3013 • S 

weiaeii LD63 730 R248 .21 a 0 

comosum TR59 3641 • OR 

moschatum Hort, a 0 

botryold.. 378.56 - 0 

ucheri O.B. 0 

botryoidea 378.56 a 0 

.raeniacua 542.57 1)26257 - 0 

ucheri 542.57 D27610 OR 

irmeniacum K60 3265 K1590 a 0 

iucb.ri 542.57 1)27610 3C 0 

aeglectum X60 2393 = S 

Lrmeniacum 162 3128 D39377 = 0 

Lrmeniacum X62 2318 1)34544 a 0 

Leglectum 162 2315 = S 

ommutatum LD63 719 R220-3X a 0 

Leglectum 161 2371 Cook • 0 



IX DISCUSSION OF FIELDWORK 

In the spring of 1964 I travelled to Greece and the Aegean 

area in order to observe some of the species of the genus under 

natural conditions, both as to their ecological requirements and to 

the amount of variation encountered within various natural 

populations. 

The area contains 40% of the type localities, although of 

course a number of these refer to speciek; which have now been 

treated as eynou'me • The subgenus Pseudomuscari is not represented 

in the area, Subgen. Muacari only by N. sacrocarpum, a species 

which is far from coemon • Both of the other subgenera are well 

represented. 

In general all members of Subgen. Botrysnthua flower earlier 

in the season than those of Sub gen. Leopoldia, and there is an 

inconvenient gap between the two periods during which it is unusual 

to find any Muscaris in flower. Further, the two commonest species 

of Subg.n. Botryanthue flower at the sane time and over a short 

period of 2 - 3 weeks. This makes it difficult to obtain an adequate 

amount of data in the course of one season. Ideally, data should 

be amassed over a number of seasons, and if possible from the same 

populations, so that some idea could be gained of the relationship 

of the stature, flower number, etc. to the climatic conditions of 

the present or even previous season. It seems possible that the 

effects of, for instance, a dry season might affect the growth of 

the plant in the next season in spite of any differences in the 

two seasons, i.e. the effect would be stored. This possibility 

greatly complicates, if not makes impossible, the interpretation of 



the results obtained for only one season. 

Neither M. commutatum or M. neglectum are as common in the 

field as the large amount of pressed material would seem to indicate, 

although when present ,are often found in large numbers. 

Populations are formed, using the word "population" only to 

denote a group of spatially and temporally proximate individuals 

of one species, separated from other such groups by an arbitrary 

distance. 

Several populations of M. neglec turn were examined, and the results 

are presented in Fig. 71 . The population from Aegina 	referable 

to N. nglectum var. pulchellum (the typical Attic plant), whereas 

that discovered on roadside debris at Kiphis8ia, a suburb of 

Athens,is referable to N. neglectum var. neglectum. It appears from 

the figure that there is a considerable difference between the two 

types, but as so few sets of population data are available, it is 

better not to attach too much significance to the apparent difference, 

except perhaps to sty that there is some correlation between ecology, 

plant size, and polyploidy. For a fuller account of this, see under 

the section on N. neglectum. 

The results shown in the graphs were obtained by extracting 20 

plants from each population and obtaining the relevant measurements 

from them. The measurements were averages and plotted on the graphs 

in pairs as shown • The bulbs of the plants measured were brought 

back to Edinburgh and planted in the cold frame. It was hoped that 

it would then be possible to observe the effect of growing all the 

samples under uniform conditions and so obtain a clearer picture of 

the nature of the variation. It was also intended to see if there 

was more than one polyp].oid level in some of the populations. The 

plants did not, however, establish themselves very well in the first 

seaecn, and so no results have yet been obtained. 
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The ecological and other general observations on field work 

studies are included under the species. 

Several populations of N. commutatum were examined, and the 

results are presented in Fig. 72. Population "A" came from 

Hymettu, on a south-facing dry, rocky hillside, and population 

"B" came from Tholmadia, on the island of Amorgo., growing in 

dense vegetation on cliffs facing west. In this case, there is a 

probable relationship between water availability and stature. 

M. comosus and N. weiasii were the only representatives of 

the Sub;en. Leopoldia frequently encountered. The former species 

seemed to be entirely restricted to artificial habitats such as 

orchards, field margins, etc. The development of the comus, a 

character that has been much used for the creation of species, 

was found to be very variable, even within a small area. The 

example given (Fi8.70) is from a group of plants growing along 

the edge of a pathway above Potamos, again on the island of 

Amorgos. It can be seen that flower size and pedicel length show 

a positive correlation. This suggests that the size of the coeu.e 

may depend on the microclimate, or even age of the plant, rather 

than on any genetic factor. Populations of M. weisail were not studied. 



X DISCUSSION OF DISTRIBUTIONS 

The genus is generally distributed in Europe and the Orient, 

and to a lesser extent in North Africa. The species of 

horticultural value have established themselves in North and 

South America, and are rarely reported from Australia. 

The distribution of each of the four subgenera does not in 

all cases occupy the entire area in which the genus is represented. 

Subgen. Nuacari is found only in the Aegean area and extreme 

Western Turkey. Subgen. Leopoldia is distributed almost through-

out the range of the genus • The narrow endemics of this subgenus 

are associated with the Aegean area (14. aaoenocoaum, M. weiesii, 

M. cycladicua), Sicily (N. gusaonei), the Negev and Northern 

Fpt (N. •burnea and M. bicolor respectively). Subgen. Botryanthus 

is represented over the entire area, but the majority of endemic 

species are found in Anatolia, which are listed below. Subgen. 

Pseudomuscari is not represented in Europe or in North Africa. 

Most of the species are endemic to the Caucasus and Turkish 

Armenia. 

The distributions of the species are mapped in Figs. 50 to 69. 

In the descriptions of the species, each country from which I 

have seen specimens is listed. Given first are the European 

countries, cited in the same order and using the same abbreviations 

as Flora Europaea. The countries of the Orient and North Africa 

are grouped together and are given in alphabetical order; all of 

Turkey is included in the Orient. The abbreviations are devised 

from the first two letters of the name. The constituent States 

of the Soviet Union have been given in alphabetical order and 
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placed between the other two groups of countries, and not split into 

their European and Oriental components. 

No records from the literature have been cited under the 

distribution section of the species descriptions, although some have 

been mentioned in the discussions. This is because many are 

based on doubtful identification, or refer to species of unknown 

affinities, or because specimens which have been cited in the 

literature, have not been traced. In any case, I hope that I have 

seen enough specimens to be reasonably sure that the distributions 

given will not be very greatly enlarged when more material 

becomes available. The detailed discussion of the distributions 

has been discussed under the relevant species. 

30% of the species of the genus can be considered as having 

wide ranges, that is, they occur in more than one country and over 

extensive areas. 60% are narrow endemic., that is they occur only 

in limited areas of one, or rarely two, countries. The remaining 

10% chow an intermediate condition. The endemic species are not 

distributed at random throughout the range of the genus, but are 

agglomerated into several well-marked centres. The most important 

of these Is found in Anatolia, which has 6 endemic species 

(Subg.n. Botryanthus;  N. latifoliuzn, N. aucheri, N. bourgaei, 

N. microstomum; Subgen. Pseudomuscari; N. azureum and N. discolor), 

and six other species present. In other words Anatolia contains Just 

under 50% of the species of the genus. The next region of importance 

Is the Caucasus, and adjacent Turkish Armenia, with 5 endemic 

species (N. pallens, N. coeleste, H. turcewicii, N. forniculatum, 

and N. poeruleum), although of only the first two of these has 

herbarium material been examined by the author, and it is possible 
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that some of those listed may not belong to the genus. There are 

5 non-endemic species present in the area. The third area in 

importanes cemprisea the Aegean area, including the Cyclades, 

Dodecanese, Crete and extreme W. Turkey. This area also has 5 ep.ci.s 

restricted to all or part of it (14. macrocarrum, H. moachatum, 

K. cy-cladicua, M. weieaii, and H. amoenoconuam), and k other species 

are also found in the area. There remain four minor areas, each 

with a single endemic species: the Negev deiert (H. eburnea), 

N. E'pt (H. bicolor), N. Persia (H. chalusicum) and 3 other species, 

and finally Sicily (H. gtssonei) and 1  other species. Al]. these 

areas, except for Sicily, are peripheral to Anatolia, which 

constitutes undoubtedly the most important of these areas. This 

suggests that this area was the one that originally saw the 

formation of the genus, although this would aesume that the present 

day distribution of the endemic species has not greatly altered since 

their delimitation. Further, there are two species (H. botryoid.a 

and M. comitat), which do not occur in the Orient and yet have 

extensive Eerep.an distributions including the two matt Western 

minor endemic centres of Sicily and the Aegean area. Theme factors 

present some fascinating problem., but the answers to them will 

remain very much obscured until a more modern and comprehensive 

treatment of the geological and geographical history of the Eastern 

Mediterranean region becomes available, 

LILT OF ABBREVIATIONS 

Al Albania 	 Or Greece 

An Austria and Lichtenstein 	H. witz.rland 

As Azores 	 H. Hispania 
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Be Belgium and Luxembourg 	Hu Hungary 

Bi Balearics 	 It Italy 

Br Britain 	 Ju Jugoslavia 

Bu Bulgaria Lu Portugal 

Co Corsica Po Poland 

Cr Crate Ra Romania 

Ca Czechoslovakia Ba Sardinia 

Da Denmark Si Sicilia 

Ge Francs Su Sweden 

at Germany 

Ru RUSSIA 

Ar Armenia 

As Azerbaijan 

Dg De.ghsetan 

Go Georgia 

Kr Cries. 

Tk Turkesnia 

Us Uzbekistan  

Uk Ukraine 

Orient and North Africa 

Af Afghanistan Li Libya 

Ag Algeria Mo Morocco 

Cy Cyprus P. Persia 

g Egypt By Syria 

Ir Iraq Tn Tunisia 

Is Israel Tu Turkey 

Jo Jordan (ThA Turkey in Asia) 

Le Lebanon VPa West Pakistan 
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XI SUGGESTED FURTHER WORK 

The 30 species accepted here have been primarily based on 

morphological differences, and it would have been valuable to find 

out to what extent morphology is modifiable by environment, by 

making either transplant experiments, or preferably by growing 

clonal material under differing conditions. This would, however, 

have been impracticable for species of which only small quantities 

of material are available, or indeed for any species from which 

clonal material could not be obtained. The only convenient species 

for this sort of work would be M. armeniacum and M. neglectuin. 

Cultivation in frames at Edinburgh, which provide a fairly uniform 

environment, produces a valuable source of information. Its effect 

on various gatherings of M. armeniacum is illustrated in Fig. 16 , and 

discussed on p.11l+. 

Virtually no information about the chromosome configuration at 

meiosis was obtained, for it was found that the bulb had to be 

destroyed in order to obtain suitable stages. Meiotic studies would 

have been of particular interest in those species which contain 

various polyploid levels, and might have yielded results which would 

have enabled some conclusion to be made about the nature of the 

polyploidtaation, and to a lesser extent, to the formation of the 

epeclee. 

Populations should be examined to find if there was more than one 

ploid level existing in close proximity, and possibly to determine 

with what frequency polyploidi ation occurs, and the consequent 

possibility of gene flow across ploidy barriers. It would also be 

interesting to obtain chromoece, counts for the rare species, 
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especially in Subgen. Pseudomuscari. 

Further hybridisation should be carried out to amplify the 

results already obtained. 

Use should be made of other characters such as epidermis 

structure to see if it would be possible to establish any 

intra-specific divisions, particularly in the very variable species. 

This would also be assisted by the additional study of wild 

populations. 



237 
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H. ammophtha SEmen, in Ann. Soc. Linn. Lyon, 19229 n.e. 69:109 

(1923). 

L. ajiguliflora Lojac, fl. Sic. 3:93 (1909). 

H. apart= Freyn & Conrath, in Bull. Herb. Boise. 1ez194 (1889). 

H. araet Hort., Gird. Chron. 2:394 (1883). 

L. bonjii'j Lojac, 71. Sic.  3:94 (1909). 

L. bouria"  (Rildr.) Rouy, in Bull. Soc. Hot. Fr. 38:135 (1891). 

B. br"LggNM  Pod., Hort. Panors. t.5 (1376). 

N. carpatiqus Racib., Fl. Poleka 1:137 (1919). 

M. cidritona S.nnen & Mauricio, Cat. Ti. Rif. CL. 120 (1933). 

H • circimatug Hauaskn., lttth.il. Thuring. Bot • V•r • n. • 12:18 (1898). 

H. clusigM Koch, Linnaa 22*253 (1849). 

L.cusjan 	(Koch), Heldr., ix Nyrn., Ccnep. 732 (1882). 

B e  claranjM  Lojac, 71. Sic. 3:97 (1909). 

M. compactum Raker, in Gard • Chron • 1:799 (1878). 

B. oospactus Jord. & Fourr., Ic. P1. iir. 2:24 (1866). 

M. conciann Baker, in Gird. Chron. 1:799 (1878). 

H. conatrjcta Tauech., in Flora 241234 (1841). 

L. constrict* (Tausch), }1.ld.r. 9  in Bull. Soc. Nat. Nose. 52, liii (1878). 

constrict Heidi.., in Bull.  Soc. Nat. Moac. 52,71 (1878). 

H. conte*jnatia Hort., Garden 26:136 (1881+). 

courtilleri Box'., Ti. Contr. Pr. Id.3, 2:621 (1857). 

H. coueturierj Gand., Ti. Cret. 101, N. 1791+  (1916). 

H. cr.t,ndga Gand., loc. cit. 

M. crouaea Heldr., ix Nadji, Geogr. Hot. p. Ottoi. 7 (1892). 

H. dinmord Rich. Fil., Arkiv. Hot. Stoakh. a.a. 1:507 (1952). 
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elegans Mieczenko, ax Groesh., Fl. Kavkasa 1:237 (193 

N. .1wendica }Zauaakn., in Beth. Hot. Tithe. 9:11 (1908). 

M. flaccidum Schwarz, in Fedde Rep. 36:73 (1934). 

H. fontgueri Sennen, in Ann. Soc. Linn. Lyon 1924, n.e. 71:15 (1923). 

H. granditoUua Baker, Refug. Hot. t.173 (1869). 

M. hymenophorua Heldr., ax Boise. Dia. Ser. 2, 1+:109 (1859). 

inodorum Monti., Guide Botany 313. 

lacrimahie Sennen & Mauricio, Cat. Fl. Rif. Or. 120 (1933), 

M. lafariae Tineo, ax Pan., Fl.  It.  2:503 (1852). 

laxu* Freyn, in Flora 68:21 (188). 

longissimum Medic., ax Usteni, Ann. Hot. 2:15 (1791). 

B. mandraliacae Lojac, P1. Sic. 3:99 (1909). 

N. mauvearna Leichtl., wt Baker, Gard. Chrcn. 1:648 (1889). 

B. maxieu.e Lojac, Fl. Sic. 3:98 (1909). 

neumaj'ni H.ldr., in Bull. Soc. Nat. Piosc. 3:71, (1878). 

neumay'i (Eeldr.) Boise., F]. Or. 5:293 (1881+). 

Muacarimia orientalia Kostel, Index Ph. Hort. Prag. (1881+). 

H. Rauperulum Stapf, Denkachr. Acad. Wien 1:78 (1885). 

pedunculare Haw., Steud. Nom. £d. 2, 2:167 (18 1+1). 

persicum Hausskn. & Borne., in Iedde Rep. 1+7:122 (1939). 

polyphyflue Schur., Enum. P1. Tranas. 676 (1799). 

M. pyrasidale Pausch, in Flora 24:235 (181+1). 

pyramidalie (Tauach) Beldr., in Bull. Soc. Nat. Moac. 3:71 (1878). 

H. pyramidatue Velen., 11. Bu].g. 556 (1891). 

H • schli.anni Freyn & Anchors, in Flora 68:6 (1885). 

segusianym Perrier & Songeon, in Bull. Herb. Boise. 2:1+36 (1891+). 

M. ceosiliflorue Spreng., S70t. 2:66 (1826). 

M. atrangwaysjj Gnieb., Spic. Rumel. 2:389 (181+1+) non Tenore. 

B. atrangwayeii (Gnieb.) Kunth, Enum. P1. 4:679 (181+3). 
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N. suaye1ee Fisch, Steud. Not. Ed.2 9  2:168 (1841). 

N. azoviteian* Rupr., ex Boise., fl. Or. 5:295 (1884). 

N. tauri Siehe, ex Peinbr., Palest. Journ. Bot. Sex. J, 1:352 

(1939). 

B. todari Lojac, 11. Sic. 3:97 (1909). 
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