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Chapter 1 

AN INTRODUCTION TO THE GENUS 

Taraxacum is a large genus in the family Compositae. In this 

family, it is placed in the sub-family Cichorioidae, and the tribe 

Cichorieae, and it shares with the other members of this tribe 

hemaphrodite florets, anthers which are acute at the base, long style 

arms, which are stigmatic above and become coiled after anthesis, thus 

achieving automatic self-pollination, and a pappus of hairs. 

The genus Taraxacum is diagnosed by its leaves, which are confined 

to a basal rosette; simple, hollow, lacteate scapes; a naked receptacle, 

and an achene bearing a (usually) long rostrum (= beak) with a pappus 

of simple hairs, which is usually white. 

The genus is one of unusually wide distribution, although this 

is thought to be due to efficient dispersal and success in many 

environments, rather than a reflection of its age. Indeed there is not 

a little evidence that the genus as we know it is of relatively recent 

origin (see Chapter 12). Taraxaca are found throughout Eurasia, from 

Ireland in the West to Kamtchatka in the east, to Syria, Northern India 

and Korea in the south and to the limit of vegetation in the north. They 

are found in the continent of America from Greenland and the Aleutian 

Islands in the north, sparingly down the Rocky Mountains to Mexico, and 

again at the tip of South America (also in the Andes?). They are also 

found sparingly in New Zealand, Australia, and the Falkland Islands. 

In Africa they occur along the Mediterranean coast, as far south as 

the Atlas Mountains. They thus occur native in all five continents, and 
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both Polar regions, and in those parts of the world in which they are 

not found native (s. Asia, and most of America and Africa) they have 

become widespread immigrants through the agency of man. 

The genus has been subdivided into 33 sections. These are summarised 

in table 1. 

Section 

Glaciala 

Rhodotricha 

Oligantha 

Leucantha 

Orient alia 

Leptocephala 
f' 

Seotina 

Macrocornuta 

Scariosa 

Kashmir ana 

Tibetana 

Mongolica 

Coronata 

Calanthoidia. 

Sinensia 

Laevia 

Obovata 

Porphyrantha 

Spuria 

Ceratophora 

Font ana. 

Table 1. The sections of Taraxacum 

Distribution 

Italy, ? Greece 

W. and C. Asia 

W. Asia 

W. Asia 

W. and C. Asia 

s. Europe 

S. Europe 

Habitat. 

Xerophile 

Xerophile 

Xerophile 

Xerophile 

Halophile 

Halophile 

Xerophile 

W. Asia, N. Africa Xerophile 

S. Europe Xerophile 

C. Asia 

C. Asia 

E. Asia 

E. Asia 

E. Asia 

E. Asia 

Circum-polar, 
Mountains of 
Europe, Antarctica Tundra 

W. Mediterranean Xerophile 

w. Asia (u.R.s.s.) 

Breeding behaviour 

Sexual. Self-incompatible 

Sexual. Self-incompatible 

Sexual. Self-incompatible 

Sexual. Self-incompatible 

Sexual. Self-compatible 

Sexual. Self-compatible 

Sexual. Self-incompatible 

Sexual. Self-incompatible 

Sexual. Agamospermic 

Sexual. Agamospermic 

Sexual. Agamospermic 

Agamospermic 

Sexual. Agamospermic 

Agamospermic 

Agamospermic 

W. Asia 

Circum-polar, 
Mountains of 
America and Europe, 
Alps, Carpathians 

Xerophile Agamospermic 

Rook-ledges Agamospermic 

Wet places on 
Mountains 

Agamospermio 
(one sexual sp.) 



- 3 -

Table 1 (cont. ) 

Section 

Alpina 

Cucullata 

Dissect a 

Parvula 

Obliqua 

Rhodocarpa 

Distribution 

Alps, Pyrenees, 
Carpathians. 

Alps (? Corsica) 

Alps 

Himalayas 

W. Europe 

Alps 

Eu-Erythrocarpa E. Europe, W. and 
C. Asia 

Erythrosperma. 

Palustria 

Spectabilia 

:Boreigena 

Europe, W. Asia. 
America (introd.) 

Europe, W. Asia 

N.W. Europe, 
Greenland 

N. Scandinavia 

Alpestria Alps 

Vulgaria World-wide 
(native in 
Europe) 

Habitat.. :Breeding behaviour 

Mountain Agamospermic 
grassland 

Th1ne-slacks Agamospermic 

Agamospermic 

Agamospermic 
(One sexual sp.) 

Xerophile Agamospermic, some 
facultative and sexual. 
Self-incompatible 

Helophile Agamospermic 

Wet places Agamcspermic 

Birch-Tundra Agamospermic 

Open ground, 
grassland 

Agamospermic, some 
facultative and sexual. 
Self-incompatible. 

The diagnostic feature of each section are summarised in table 2. 
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maorospecies described in Handel-Mazzett;monograph of the genus (1907). 

This is so much out of date as to be valueless. In Scandinavia, where the 

majority of workers in the genus have lived, the literature is not too 

inaccessible, and is in the native tongue of the land. Many people have 

become proficient in identifying Taraxaca in these countries, and the 

plant sciences of these areas are subsequently richer for the knowledge 

of the local Taraxacum-floras. Scandinavia has a huge Taraxacum-flora 

(perhaps as a result of this interest), but this, and the very large 

synonymy, ably handled in Hylander (1941) in which no less than 71 

synonyms in the Scandinavian flora alone are quoted have not deterred 

taxonomists in these countries. I see no reason why a microspecies 

classification in Taraxacum, condensed into regional monographs, and 

with the degree of tplitting' modified in some instances should not become 

equally acceptable in the rest of the world. The Botany of these areas 

would cedainly gain from it. 
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Icelandic Spectabilia and the Japanese Mongolica and Ceratophora. The 

Ceratophora are also very highly differentiated in Greenland). The 

position is made worse by the lack of regional or sectional monographs 

in Taraxacum. The large apomictic genera are usually scantily treated 

in Floras, necessarily so for considerations of space. A notable 

exception to this is Schischkin's treatment of Taraxacum in the 'Flora 

of the U.R.S.S.'. 

Most apomictic groups do have their specialists however, who will 

name without hesitation the majority of material. Taraxacum too has had 

its specialists; the ScandinaviansDahlstedt, Haglund, Lindberg, Marklund, 

Christiansen, Saarsoo and Railonsala. All except Railonsala are now dead 

however. There remains only one other authority in the genus, van Soest, 

of the Hague, who is covering much wider areas of the genus's distribution 

than most of the earlier workers. 

All Taraxacum specialists have shared a common inability to name 

a percentage of the material that they examined. This has been particular

ly so in the Vulgaria, Spectabilia, Ceratophora and Mongolica. Other 

sections such as the Palustria and the Erythosperma are very much 

easier providing the material is good. This uncertainty over the Vulgaria 

in particular has given rise to many doubts about the validity of Taraxacum 

species over the genus as a whole, which in the majority of sections 

is totally undeserved. It has also engendered a quantity of synonymy; 

some of it, I suspect, yet to be discovered. There seems little doubt that 

the confusion reigning in these groups is, in part at last, a reflection 
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a number of sections of the genus, it seemed likely that breeding 

experiments between various species might establish relationships between 

the different sections. A number of southern European and Asiatic 

sections, including sexual species, had rarely, if ever, been grown 

in cultivation and breeding experiments have only once been reported 

(Poddubnaja-Arnoldi, 1939). In view of the fact that the majority of the 

genus is agamospermic, these experiments promised to be interesting, 

as breeding barriers might be less extreme than one would expect in a 

predominantly amphictic group. 

The problem of the very large number of species in Taraxacum and the 

lack of any co-ordination in the literature is not entirely an academic 

one. The Flora Europaea treatment of Taraxacum is due in 1970, and as a 

full account cannot be given there through considerations of space, a 

need has arisen for a modern macrospecies treatment to supersede that of 

Handel-Mazzetti. It was thought that some interesting insight into the 

problem of delimiting the macrospecies might be gained through the use of 

Numerical Taxonomy. 

In conclusion, when I first started to work on Taraxacum it seemed 

to me that a number of problems bore the hallmarks of possible research 

topics, namely that the techniques of investigation were reasonably 

practicable, and it was possible to envisage a useful answer arising 

from the questions that I was asking. I was unsure which of the topics 

would prove to be the most useful and fruitful, so I started on a number 

of promising lines of research. These were designed to answer the 

following questions which were those which seemed most pertinent at the time. 
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1. Are existing specific limits seriously blurred by hybridisation? 

2. Are existing specific limits seriously blurred by environmental 
plasticity? 

3. Is there a method by which an artificial taxonomic grouping can 
be arrived at, should the existing taxonomy prove to be mostly 
unusable? 

4· Is it possible to draw tentative conclusions of evolutionary 
(phyletic) relationships in the genus through breeding 
experiments and other biological characteristics? 

5· What is the situation in the central European populationsin which 
both sexual and apomictic plants occur together? Are both types 
in the same species? Is there genetic interchange between the 
two types? Are sexual plants found elsewhere in Europe (i.e. 
Britain) and if so, are they of an ancestral type, or of a 
secondary origin? 

And over and above these questions lay the personal problem of 

mastering the taxonomy of this difficult genus. 



Chapter 3 

ENVIRONJY.!ENTAL VARIATION AND GROWTH EXPERIMENTS 

Growth conditions 

At the outset of my work, I decided that all plants cultivated should 

be grown in a standard and regulated manner. As material collected as 

living plants would have been subject to environmental influence before 

collection, I determined to attempt to grow all the experimental samples 

from achenes. I found that achenes from all species tried germinated 

readily on wet filter paper or seed-test paper in Petri Dishes. 

Germination was usually between 70 and 10o% successful, and was completed 

in 2-6 days (see germination graphs). Surprisingly, these results 

contrasted with those of Mrs. Hoy-Liu (1963) using the same technique 

who found that a wide range of species required 5-24 days for germination, 

and that only 50-7o% germination was recorded in most samples. Nearly all 

my achenes were sown within a year of collection, and results obtained 

from a few older samples produced results more comparable with those 

of Mrs. Hoy-Liu. I have had one achene germinate after 4 years, but 

none after 5 or more years, and germination after 3 years is usually 

very poor. 

Failure of germination has been gratifyingly slight - only 1% of 

all samples have entirely failed, and these have been either over three 

years old, or immature. Poor germination has sometimes resulted from 

fungal infection. This can be prevented with the use of scrupulously 

clean Petri Dishes, and by keeping the filter paper very wet. 
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About a week after germination, usually just after the separation 

of the cotyledons, seedlings were transplanted into plastic soil trays 

with individual compartments some 3 cm. in diameter and deep. All soil 

used at all stages has been John Innes No. 3 compost. It was at this 

stage that 'thinning out' was performed. The selected plants were then 

grown in the trays for approximately a month until 4-5 rosette leaves had 

established. They were then transplanted again into 4 inch diameter 

plastic pots. Initially 3 inch clay pots were used, but were found to 

be highly unsatisfactory, as they limited growth excessively, and, due 

to their clay structure, were heavy, difficult to wash, and liable to 

fracture during hard weather. The 4 inch plastic pots proved admirable 

in all ways, and appeared to provide sufficient space and nourishment for 

even the largest species until after the first flowering. If the plant 

was required after this (which was not often) repotting was advisable. 

Larger pots were not used through consideration of space and expense. 

Flowering occurred from 3t months to 6 months after germination, except 

for the Mediterranean sections Serotina and Leptocephala, which require 

vernalisation, and the Spectabilis, which rarely flower freely until the 

second year leaves have been established (except for T. norstedtii). 

All plants were grown in a greenhouse with artificial heat and 

light. An attempt was made to keep the greenhouse at between 60 and 70 

degrees Fahrenheit, and this was largely successful. Light was provided 

by 6 Phillips 400 watt Mercury Vapour bulbs and greenhouse units. The 

pots were placed about 6 feet from these on a gravel bench and were lit 

for 12 hours out of 24. This approximates to the day-length required for 
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optimal flower-initial formation in Taraxacum which is largely a spring

flowering genus. Buds can be formed during longer light regimes however. 

Bud formation in June, when the plants are subject to high intensity 

illumination from outside for 16-18 hours of the day, is still considerable, 

though lower than in the winter. 

Due to these special conditions of growth, which were introduced 

to give near standard and optimal heat and light regimes, for both rapid 

generation time and a minimum of environmental variation, watering had to 

be performed every day. If this was neglected, mildew and the abortion of 

most buds were rapid consequences. 

Seed germination rates 

Records were kept of the percentage germination of each sample 

each day. These have been averaged, and appear in graphs 1-3. Of the 

4 British Sections, the Vulgaria, Spectabilia and Palustria demonstrate 

virtually identical germination curves, while the Erythrosperma show a 

slower germination rate (graph 1). 

Graph 2 shows germination curves for the other three sections, of which 

a sufficiently large number of samples have been germinated. The slowest 

germination rate is shown by the Macrocornuta, of which diploid, triploid 

and tetraploid species are included. These different chromosome levels all 

exhibit very similar germination curves, as indeed did all species within 

any of the sections. A high germination rate is however seen in the diploid 

Serotina (two species), while the pentaploid Spuria show an extremely rapid 

germination, far faster than any other found in the genus. This very fast 
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Graph 1. Germination rates of the Erythrosperma, Vulgaria, Spectabilia 
and Palustria. 
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germination, with almost total germination by the third day, is not 

mirrored by the other pentaploids grown (sub-section Eu-Spectabilia), 

and no doubt demonstrates the evolutionary isolation of the section 

Spuria which appears far removed from any other in the genus. 

As a contrast, graph three records the germination curves of three 

closely related species in the Erythrosperma with different chromosome 

numbers. There is some indication that the triploid may be slower than 

either the diploid or the tetraploid, an interesting parallel with graph 

21 but it is not possible to readily connect chromosome number with the 

rate of germination. 

Growth rates 

Eight seedlings were kept from each of the first 100 samples. 

These were grown in pairs in 4 different soil regimes. These were 

John Innes No. 3, 1 to 1 John Innes and silver sand, and these two soil 

types, but with the pots submerged in water to 1 inch from the rim to 

keep the soil permanently saturated. The maximum leaf-length and width 

were measured on all plants after 3 months and 6 months. When the plants 

flowered, a number of quantitative and qualitative characters were noted 

for each individual. It was hoped to obtain an idea of the inherent 

plasticity of the British sections by this method. 

Four seedlings were kept from each of the second 100 samples. These 

were all grown in John Innes No. 3 compost, and the same data collected 

as for the first 100. This was as a control, to determine how much 

variation, genetic or environmental resulted in conditions as standard 

as those provided. The remaining 200 samples were grown in duplicate only, 

- ---------' 
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and characters were only taken at flowering for taxonomic purposes. 

Graph 4 is a representation using histograms of the mean leaf 

length and standard deviation of the sections Spectabilia (all T. 

faeroense) and Vulgaria (various species) at 3 months and six months 

under the four soil regimes. The standard deviations are large in 

every case, and very few conclusions can be drawn. The most obvious 

conclusion is that the standard deviations are larger in the Vulgaria, 

a conclusion borne out by the examination of other characters and by 

Griffiths (1924) and Kappert (1954). The Vulgaria also apparently grow 

faster, and there is some indication that both sections are more successful 

in the wet regimes. The general conclusion to be offered is that the 

technique employed is not satisfactory, as any environmental influence 

is masked by the inherent variability and, or plasticity of the material. 

Mean variance 

An attempt was made to investigate the variability found within a 

sample, in other words from a single seed-head, which if apomictic would 

in theory be genetically uniform, in order to discover how variable plants 

growing in standard conditions really are. This variability may be 

genetic, but in all probability is environmental, except in sexual plants, 

or individuals with a sexual history. Such variation is clearly important 

to the understanding of the microspecies concept in the various sections. 

It can be conveniently studied by the examination of the variance shown 

in samples all grown under standard conditions as the second 100 samples 

were. 

I devised a formula to find the mean variance shown in a number of 
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characters by a sample. This is 

21QQ. 
E(E(x-x') ) x' 

n-1 
s 

where x is the reading 

x' is an artificial mean 

n is the number of plants 

s is the number of characters sampled 

E is 'the sum of' 

This formula in fact represents a mean of several readings of variance, 

standardised to account for the different scales of variability in which 

the various characters are found. The characters used were the most 

variable, and those in which three significant figures were usually 

obtained; namely leaf length, leaf width and capitulum diameter. It is 

only valid for readings with the same number of significant figures, and 

is not, I believe an accurate estimation, but merely a rough guide. The 

combination of a number of characters in a reading of variance is quite 

invaluable however, and I believe I am right in saying that no such 

method is in existence, probably because it is difficult to envisage 

anyone but a taxonomist requiring a similar treatment of data. 

With the use of this formula, a Mean Variance can be obtained for 

a sample which is a measure of the variability shown by this sample in 

these conditions. A standard deviation can then be readily ascertained 

to show the statistical separation of the various Mean Variance figures, 
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and some idea of the variability of samples of different chromosome 

number, or of different sections can be obtained. 

These are shown on Table 3. 

Table 3. The Mean Variance of Various Sample-Types 

Definition of samples Number of samples Mean Standard 
(each containing Variance Deviation 
4 plants) 

Vulgaria (all chromosome 
numbers) 9 119.2 62.5 

Erythrosperma C") 19 119.1 47.6 
Spectabilia ( " ) 7 33·5 29.8 

Erythrosperma (diploid 
sexual) 6 171-3 33.0 

Erythrosperma (triploid 
apomict) 10 84.3 27.3 

Erythrosperma (tetra-
ploid apomict) 2 139.2 8.7 

Spectabilia (triploid) 1 96.3 -
Spectabilia (tetraploid) 5 26.5 15.8 
Spectabilia (pentaploid) 1 5·7 -
Vulgaria (triploid) 7 114.7 36.1 
Vulgaria (triploid aneuplo d) 5 122.8 56.5 
Vulgaria (diploid) 1 223-9 -

Two conclusions can be made from this treatment of the variability 

found in sibling cultures in fairly standard conditions. '!1he first is 

the very much lower variability shown by the Spectabilia. From the 

one triploid sample, it seems that this low variability may be 

restricted to the tetraploid and pentaploid species, which constitute the 
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vast majority in this section. That this is not a factor resulting from 

the high chromosome number alone is indicated by the two tetraploid 

Erythrosperma, which show a high Mean Variance. The triploid Spectabilia 

(T. naevosum) is very close to the Vulgaria, and on this evidence and the 

chromosome number, perhaps deserves to be placed in this section. It seems 

that the Spectabilia may well possess either a lower environmental response, 

or a higher genetic stability than the other sections, perhaps as a function 

of their specialised habitat requirements often base rich flushes, at a 

high altitude. The other two sections are fundamentally plants which 

colonise bare ground. In these environments, the possession of high 

plastic or genetic variability might be at a premium. 

Plastic response in the field 

That the variability shown in greenhouse culture may be at least 

partly a plastic response to slight environmental variation can be 

inferred through an examination of plants growing in the field from 

which a greenhouse culture has been taken. The results here are some

times startling. T.oxoniense is the commonest species of the Erythrosperma 

to be found on the Magnesian Limestone grassland in County Durham. The 

mean leaf length at Sherburn Hill is 51.1 mm., while that of plants grown 

from seed collected at the same locality is 181.8 mm. (see Table 4). An 

equally remarkable plastic response to greenhouse conditions is demons

trated in T.hamatum in the Vulgaria. Plants growing with T.oxoniense 

on Sherburn Hill have a mean leaf length of 37.6 mm., less than that of 

the latter species, while seeds from the same material grown experimentally 
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become large plants with a mean leaf length of 237.0 mm. This response 

to environmental conditions, perhaps largely soil-depth in these instances, 

is usually most marked in the Erythrosperma, as these are typically plants 

of xerophyte localities, with shallow soil. In some cases, the 

Erythrosperma do seem to have a limited capacity for growth however, as 

is seen in T.rubicundum from Cassop Vale, and to a lesser extent in the 

Czechoslovakian T. austriacum. 

The range of variation in size in a species in one locality can also 

be striking. Two individuals of T.subcyanolepis in the Vulgaria 

measured 34 and 194 mm. in leaf-length. These both came from grassland on 

Sherburn Hill, but whereas the small individual came from short grassland 

dominated by Festuca ovina and Poterium sanguisorba, the large one came 

from the Dactylis on the summit, growing in much deeper 

In contrast, the Spectabilia show very little response to greenhouse 

conditions, and the chief variation in leaf-size is that due to the age 

of the plant. In the sub-sections Crocea and Naevosa, the first year 

leaves are habitually at least twice the size of subsequent leaves, and 

are usually of a different shape. This difference can be shown to be 

absolutely constant in the greenhouse and in the field. The sub-section 

Eu-Spectabilia do not demonstrate this age-change, and neither in my 

experience do the Vulgaria, although it has sometimes been reported, and 

presumably occurs in some species. 
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Character Variance 

It is a well accepted taxonomic precept that some characters 

possessed by a plant are more liable to plastic response to the environment 

than others, and that those characters that are least variable are those 

which are likely to be of the greatest taxonomic value. It is interesting 

therefore to extend the consideration of Mean Variance (based on the 

variance of leaf-length, leaf-width and capitulum diameter), and plastic 

response (in which leaf-length only was used) to other characters. The 

variance of different characters in different taxa are tabulated below 

(Table 5). 

Section 

(Characters used as defined in Chapter 4) 

Table 5. Character Variance 

Character No. of 
samples 

Erythrosperma Leaf length 17 
Leaf width 21 
Capitulum diam. 22 
.Achene length 23 
.Achene width 21 
Cone length 21 
Rostrum length 21 
Bract length 24 
Bract width 24 
Bract length/wid h 24 

Vulgaria Leaf length 9 
Leaf width 9 
Capitulum diam. 9 

Spectabilia Leaf length 7 
Leaf width 7 
Capitulum diam. 1 

I 

Mean of character 
Variance 
(less than 50 
considered unimportant 

186.2 
111.4 
45.0 
26.4 

128.0 
273.5 
165.1 
48.4 
6.9 

18.5 

216.7 
94·7 
14.7 
50.3 
42.4 
46.6 
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I find this latter technique much more preferable for the analysis of 

variability. 

It would be expected that where a number of different culture media 

have been used, that the resultant variability of the plants would be 

greater as a result of environmental response by the individual plants. 

Several of the characters which showed an unimportant mean variance in 

the single culture tests (less than a value of 50) 7 showed much larger 

variability under a multimedium regime. We thus have considerable 

evidence that much of the variability in Taraxacum may be plastic response 

to the environment, although it is still not clear whether the variation 

in single culture samples is also of this nature. 
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Table 6 
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Table 6 cont. 

Character Section Mediu 1 Mean Sample p 

Exterior bract Vulgaria 
length/width 

Dry sand 3.93 19 

Dry soil i 4.14 20 

Achene length Vulgaria Dry sand 3.01 27 

Dry soil 3.16 29 

Wet sand 3.00 5 

Wet soil 2.92 6 

Spect abilia All 5 
i 

Achene cone Vulga.ria Dry sand ·345 24 I 1.10 
length 

Dry soil ·414 27 

Spectabilia All .420 5 

Rostrum length Vulgaria Dry sand 27 Dry sand/ 
Dry soil 

Dry soil 8.98 27 10.001 
I 

Wet sand ! 8.80 5 

Wet soil 8.91 6 

Spect abi lia All 7.16 5 

Spinulation of Vulgaria Dry sand 2.37 27 
Achene 
Scale 0-5 Dry soil 2.72 29 

Wet sand 2.40 5 

Wet soil 2.83 6 
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Table 6 cont. 

' Character Section Medium Mean Sample p 

Calathium Vulgaria Dry sand 33.6mm 16 Sand/Soil ·1 
diameter Dry soil 36.7mm 18 

Ligule Vulgaria Dry sand 2.29mm 16 Sand/Soil 
width 

Dry soil 2.20mm 18 

I 
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In conclusion, the following characters have not been shown to be 

liable to excessive environmental variation. 

Diameter of capitulum. 

Width of ligule. 

Stripe on ligule red or purple. 

Width of exterior bract. 

Presence of red or purple colouring on 

Presence of glaucous bloom on bracts. 

Presence of red or purple colouring on 

Presence of indumentum on scape. 

Presence of red or purple colouring in 

Presence of coloured blotches on leaf. 

Length of achene. 

Spinulation on achene. 

bracts. 

scape. 

petiole. 

Presence of dark brown pigment in achene. 

In comparison, the following characters displayed some considerable 

plastic response to the environment (or genetic heterogeneity?) and are 

of doubtful taxonomic use (those marked with an asterisk are used in the 

section in which plasticity has been shown). 

* Leaf length. (Not Spectabilia) 

* Leaf width. (Not Spectabilia) 

* Exterior bract length (?Not Erythrosperma) 

Achene width. 

* Length of cone to achene. 

Length of rostrum to achene. 



Chapter 4 

NUMERICAL TAXONOMY 

Numerical taxonomy is a relatively new, exciting technique, which 

has caused a great deal of discussion and controversy. This may be 

because it has been used, mostly in lower plants, as a definitive tech

nique - one that will handle a taxonomy without further subjective 

manipulation by the taxonomist. This may be satisfactory, or even necessary 

in the Bacteria and the Fungi. In higher plants, where so much more may be 

known about breeding barriers, gross morphology and cytology, it is a less 

satisfactory technique, and is best used as an additional guide to 

relationships. 

In numerical taxonomy, the processes are purely mechanical and 

require no more than a certain arithmetical dexterity, and a great deal 

of patience, unless one has access to a computer. The skill, which will 

determine the success or failure of the operation and the usefulness of the 

resulting taxnomy, lies in the choice of characters and the choice of 

samples, not in the choice of species. The samples that are chosen are 

known in the jargon as Operational Taxonomic Units, or O.T,U.s, and as 

such they will be hereafter referred. These are the representatives 

of the taxa one wishes to classify. 

Technique 
\ 

A very careful examination of all possible characters in the genus 

was made. Characters which can be used for a simple numerical taxonomy 
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to difficulty in obtaining a sufficiently large number of species in 

cultivation. Many type descriptions are unsatisfactory however, either 

in their general lack of information (most of the Handel-Mazzetti types fall 

into this category) or because the characters of the achene were not 

available to the author. Obtaining the types of many hundred species 

seemed an impossible task to accomplish in the time, so it was decided to 

use type descriptions, but to exclude those that were unsatisfactory. 

At the time of this work, I was unable to obtain, or in some cases unaware 

of the existence of several important papers on the taxonomy of Taraxacum. 

Indeed, several of van Soest's most important and informative papers have 

appeared since I finished the numerical taxonomy section of my work. 

In addition to the punch cards made out for type description punch 

cards were also made for all samples grown from seed (and the few propagated 

from roots collected from roots in the wild) in the greenhouse. It is 

hoped at some future date that the cards from a rather large number of 

species grown in a standard environment (at the moment about 120 species in 

23 sections have been cultivated) can be compared with punch cards made 

out for all the types, using the description and the type specimen. As 

this treatment will entail the ordination of well over 2000 O.T.U.s, and 

will thus involve the calculation of a minimum of 2,000,000 coefficients of 

similarity, it will be done with the aid of a digital computer, for 

which a number of excellent numerical taxonomy programmes exist. 

In order to carry out a numerical taxonomy, a number of cards 

representing O.T.U.s from type descriptions was assembled. These would 

belong to a section, or a number of smaller related $ections. By comparing 
























































































































































































































































































































































































































