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perenne subsp. alpinum in the wild. In cultivation, plants from the western Alps
have a low compact habit with decumbent spreading, flexuous stems. Plants
from the Pyrenees have more erect stems but retain a compact bushy habit. The
bushy habit of L. perenne subsp. alpinum in cultivation is not normally seen in
the wild. L. perenne subspp. extraaxillare and montanum share the typical bushy
habit of subsp. alpinum when cultivated, but tend to have somewhat longer stems
and inflorescence branches.

STEM LEAFINESS

In cultivation the alpine taxa L. perenne subspp. alpinum, extraaxillare and
montanum commonly produce characteristic densely leafy sterile shoots with
squarrose or deflexed leaves. Such shoots are not normally produced by the
lowland subspecies in cultivation, but can occasionally occur when plants are
growing vigorously under moist conditions. Furthermore, the densely leafy stems
of the alpine taxa are often absent in the wild, especially when the plants are
growing amongst tall vegetation. Although stem leafiness is a conspicuous charac-
ter, which is sometimes useful for the purpose of recognition, it is generally too
phenotypically plastic to be used diagnostically.

LEAF WIDTH

Leaf width is the main character used to distinguish L. perenne subsp. extra-
axillare from subsp. alpinum, and broad-leaved Romanian plants (L. trinervium)
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FIGURE 7. Leaf width of the Linum perenne group showing mean, range (thin line) and stand-
ard deviation (thick line) for population samples. For sources of material see Appendix.
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of L. austriacum subsp. austriacum from the rest. Leaves on the branched
part of the stem are commonly wider than those on the unbranched part
and therefore a leaf from the middle of the stem was selected for measure-
ment. The results in Fig. 7 are for samples of 20 stems collected in the wild.
The amount of variation in leaf width in a single population ranges from very
little in L. leonii F21 to a large amount in L. perenne subsp. alpinum F42. The
leaves of L. austrigcum and L. leonii tend to be a little narrower than those of
L. perenne but there is a large amount of overlap. The sample with the narrowest
leaves (L. leonii F21) also has the shortest stems, and it is not uncommon to
find that large plants have wider leaves than small plants from the same popula-
tion.

The greatest variation in leaf width occurs in L. perenne subsp. alpinum,
especially in certain Pyrenean topodemes such as F42, which show almost as
much variation in this character as the L. perenne group as a whole. Topodemes
of this subspecies from the Alps have moderately narrow leaves similar to those
of L. perenne subspp. montanum and perenne. L. perenne subsp. extraaxillare
seldom has leaves less than 2 mm wide but does not produce leaves as wide as
the widest produced by some Pyrenean topodemes of subsp. alpinum.

Leaf width shows some phenotypic plasticity. A few plants of topodeme F36
of L. perenne subsp. alpinum growing in partial shade had leaf widths of 2-5-
4-5 mm compared with a range of 1-5-4-0 mm for the rest of the population.
In cultivation several subspecies showed greater leaf widths than those found in
wild material. This is partly a question of the greater vigour of plants in cul-
tivation.

SEPAL SIZE AND SHAPE

The sepal dimorphism of the L. perenne group is highly characteristic. The two
inner sepals have a much wider colourless scarious margin than the two outer
sepals (Fig. 8). The fifth sepal is asymmetrical, with a wide margin on one side
and a narrow margin on the outer. The green parts of all five sepals have much
the same shape, but because of the differences in the widths of the margins, the
outer sepals are lanceolate or ovate-lanceolate, while the inner are ovate-
lanceolate, ovate or obovate.

The variation in sepal size and shape is not easy to analyse because of the
complex of characters involved. It is imperative that outer sepals be compared
with outer and inner with inner. The only sepal character which can be recorded
with precision directly from herbarium material is sepal length. For more
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Ficure 8. Sepal dimorphism of the Linum perenne group.
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FiGure 9. Length of inner sepals of the Linum perenne group showing mean, range (thin line)
and standard deviation (thick line) for each taxon. For sources of material see Appendix.

detailed studies, sepals were dissected from the flower, mounted and examined
under a binocular microscope.

The montane subspecies L. perenne subspp. alpinum and extraaxillare tend
to have longer sepals than the lowland taxa, especially L. perenne subsp. perenne
and L. qustriacum subsp. austriacum (Fig. 9), and this has been used as a diag-
nostic character. However, the ranges for the different taxa overlap so much
that this character is not very reliable. There is considerable variation in sepal
length within populations. The range found for 10 plants of topodeme GBI of
L. perenne subsp. anglicum (4-1-5-8 mm) almost equals the total range for the
subspecies.

The difference in length between the outer and inner sepals can be used to
separate subspp. anglicum and perenne from the other subspecies of L. perenne
(Fig. 10). In L. perenne subspp. alpinum, extraaxillare and montanum the outer
and inner sepals are almost equal in length, never differing by more than 0-4 mm.
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Ficure 10. Difference in length between the outer and inner sepals, showing range for each
taxon. For sources of material see Appendix.
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In L. perenne subspp. anglicum and perenne the inner sepals exceed the outer by
0-5-1-4 mm. The difference in length between the sepals can usually be seen in
herbarium material. Sepal shape can be expressed crudely in terms of length/
breadth ratios but these do not give a much better separation between the sub-
species than sepal length alone. The potential taxonomic value of sepal shape and
size in the L. perenne group has not been realised despite detailed examination
of these characters.

PETAL SIZE

The petals of the L. perenne groups are broadly obovate or obovate-lanceolate
with a very obtuse or slightly emarginate apex. They taper gradually to a short
yellow, pubescent claw. They are flimsy and fugacious. In hot weather few petals
remain on the plant after midday. A new set of flowers opens each morning.
Petals were collected in the morning and spread out carefully before pressing.
Petal length shows rather less intrapopulation variation than petal width and
therefore was chosen as a possible taxonomic character. Fig. 11 shows that there
is continuous variation in the petal length of the L. perenne group. L. leonii has
the shortest petals and could be distinguished from L. perenne subspp. anglicum
and alpinum by its petal length, but otherwise this character has little taxo-
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FiGure 11. Petal length in material from the wild, showing mean, range and standard devia-
tion. For sources of material see Appendix.
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FIGURE 12. Petal length of cultivated material (solid figures) compared with that of wild
material (open figures). For sources of material see Appendix.

nomic value. It is noteworthy that L. leonii, the only European member of the
group which is not absolutely dependent on cross-pollination by insects, has the
smallest petals.

The pattern of variation in petal length shown by the cultivated material is
similar to that of the wild material, but if anything the differences between the
taxa are less clear in cultivation (Fig. 12). In cultivation, the petal length of
L. leonii remains shorter than that of L. perenne subsp. anglicum, indicating that
there is a genetic basis to this difference. However, in the three cases in which
direct comparisons can be made, the petal length of cultivated material is
appreciably greater than that of wild material from the same source. This
suggests that petal length is phenotypically plastic and is partially correlated
with plant size.

PETAL COLOUR

Petal colour varies from pale blue to deep bright blue and has been used as a
diagnostic character to distinguish L. perenne from L. austriacum, and L. alpinum
from L. julicum (Hayek 1909). Occasional white-flowered variants occur in the
wild and a single plant of L. pereimne subsp. perenne 351/65 from Bavaria had
deep purple flowers.

Petal colour is not a particularly good taxonomic character in the L. perenne
group because it is difficult to measure accurately and because the colour fades
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FiGURre 13. Petal colour as measured with the Horticultural Colour Chart. Each block diagram
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of intensities from 0 (most intense) to 3 (least intense). Squares in the bottom right of each
diagram represent dark blue petals, while squares in the top left represent pale mauvish petals.
For sources of material see Appendix.

on exposure to bright light. The colour was measured in terms of hue and
intensity by means of the Horticultural Colour Chart and the results are sum-
marised in Fig. 13. This shows that L. leonii and L. austriacum tend to have
darker, bluer petals than L. perenne. Petal colour in L. leonii is fairly constant
but is much more variable in L. perenne subsp. alpinum, ranging from deep blue
in 80A/63 to pale mauvish blue in F41l. The tetraploids L. perenne subspp.
anglicum and montanum resemble subsp. perenne in having paler, mauvish petals.
Petal colour is not sufficiently reliable to be a diagnostic character in the L.
perenne group, but taxa which have been recognised on other grounds may show
some differences in petal colour.
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CAPSULE AND SEED SIZE

Each segment of the capsule is filled by a single seed. As seed and capsule length
are closely correlated there is little to be gained by measuring both characters.
Capsule length has the advantage that it can be measured directly on herbarium
sheets, but the disadvantage that it is less easy to measure accurately than seed
length. These characters should be measured on mature seeds or capsules. Popu-
lation samples tend to show more variation in capsule length than in seed length:

subsp. anglicum GB1 Mean Range Standard deviation
100 capsules 6-16 mm 5-0-7-5 0-47
100 seeds 4-71 mm 4-0-5-3 0-23

For these reasons seed length was chosen for detailed study rather than capsule
length.
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FiGURE 14. Seed length, showing mean, standard deviation and range for population samples
of 50 seeds. For sources of material see Appendix.
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Variation in seed length in the L. perenne group is virtually continuous, but
the amount of variation within populations is relatively small and does not
obscure the differences between populations (Fig. 14). Seed length is fairly con-
stant in L. austriacum subsp. austriacum and L. leonii but varies considerably in
L. perenne subsp. alpinum, and to an even greater extent in L. austriacum subsp.
collinum. This parallels the marked variation between populations of L. austria-
cum subsp. collinum in other characters such as stem length and sepal shape. Seed
length is less phenotypically plastic than most of the other morphological
characters and is not correlated with overall plant size. Thus L. leonii, which
has the shortest stem length, has relatively large seeds, while L. perenne subsp.
perenne has long stems and small seeds.

Seed length can be used to distinguish L. austriacum subsp. austriacum from
L. perenne subsp. anglicum, but other characters are easier to use for this. Cap-
sule length is used in the key to separate the two species of L. austriacum, but
as can be seen from Fig. 14, L. austriacum subsp. collinum F15 is intermediate
in seed length between subsp. austriacum and the rest of subsp. collinum. L. austria-
cum subsp. collinum is a heterogeneous subspecies and is difficult to separate
from subsp. austriacum in any simple way.

POSITION OF MATURE FRUIT PEDICEL

The difference between erect and patent or deflexed mature fruit pedicels (here
referred to simply as ‘pedicels’) has long been the chief character for distinguish-
ing L. perenne from L. austriacum. There is a complete series of pedicel positions
in the L. perenne group but it is only feasible to distinguish a few main types
(Fig. 15).

The position of the pedicel may alter considerably as the fruit matures and it
is essential to compare the pedicels of mature fruits. A striking example of this
is a specimen of L. perenne subsp. anglicum with immature fruit collected near
Stamford on 4 July 1957, which has small capsules on patent pedicels looking
just like those of L. austriacum subsp. austriacum. Specimens with mature fruit
collected from the same site on 3 August 1965 have large capsules with erect
pedicels.

Pedicel position is not noticeably altered by cultivation and there is no
evidence of appreciable phenotypic plasticity. The species which is most difficult
to recognise by its pedicels is L. leonii, which has erecto-patent, flexuous or
patent pedicels and is intermediate between L. perenne and L. austriacum in
this respect. Normally pedicel position is constant in a single plant but there are
some exceptions. A single plant of L. perenne subsp. alpinum F41 has erecto-
patent, flexuous and patent pedicels, this variation being almost as great as that

/¥b b

Erect Erecta-patent Flexuous Patent Deflexed

FIGURE 15. Fruiting pedicel position.
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of the population from which the specimen came. Pedicel position does not
correlate with any other character and is the only means of distinguishing all the
subspecies of L. perenne from those of L. austriacum.

HETEROSTYLY

Although heterostyly is a morphological character, it is in some ways better
considered as a morphological manifestation of the breeding system. The varia-
tion pattern shown by this character is totally different from that of the quanti-
tative morphological characters previously considered. In the case of heterostyly
there are two sharply contrasting character states, namely heterostyly, in which
long- and short-styled plants occur in approximately equal numbers in a popula-
tion, and homostyly, in which all plants have stigmas and stameuns at about the
same height. No population of Linum containing both heterostyled and homo-
styled plants has yet been reported in Europe and the character is not phenotypic-
ally plastic. It may be difficult to classify immature or malformed flowers as long-
styled, short-styled or homostylous, but in the field there is no difficulty in
determining whether a population is heterostylous or homostylous. Asthe charac-
ter can be seen more easily in the field than in herbarium material, it is highly
desirable that it be recorded in the the field whenever a species of Linum is
collected. Homostyly is by far the most reliable character for distinguishing
L. leonii from L. austriacum and L. perenne. Heterostyly is an especially valuable
taxonomic character in Linum and might well te used more in the other genera
in which it occurs.

DISCUSSION

The evidence presented clearly shows that the majority of the morphological
characters vary almost continuously. The minor discontinuities which are
found tend to reflect discontinuities in the distribution or lack of adequate
samples. Almost all the characters show some phenotypic plasticity, but this is
more marked in the stem, leaf and flower characters than in seed size and pedicel
position. In no case could the variation in any character be attributed to pheno-
typic plasticity alone, but the genetically controlled differences which do occur
are often obscured by phenotypic plasticity. There is a partial correlation be-
tween the variation of some of the characters in so far that large plants tend to
have longer stems, sepals and petals and broader leaves than small plants. Seed
length is an exception to this in that it remains fairly constant despite wide varia-
tion in the size of the plant. The phenotypic plasticity of the L. perenne group
may have considerable ecological significance because the group can behave as
an opportunist coloniser of disturbed sites and often occupies unstable habitats
where conditions such as soil depth and degree of competition are liable to
change rapidly.

Differences in the amount of variation within single populations of the L.
perenne group may be associated with particular geographical areas or with the
type of breeding system. Geographically correlated differences of this type are
exemplified by some of the Pyrenean populations of L. perenne subsp. alpinum
which are exceptionally variable. This may have resulted from past hybridization
between L. perenne subsp. alpinum and L. austriacum subsp. collinum in the
Pyrenees. Artificial hybrids between these two subspecies can be made easily
(Ockendon 1968a), but there is at present nowhere where they occur sufficiently
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close together to produce natural hybrids. A correlation between the type of
breeding system and the amount of variation within a population is exemplified
by the inbreeding species L. leonii, which generally shows less variation within
populations than do the obligatory outbreeding species L. austriacum and
L. perenne.

A useful comparison can be made between the variation patterns of the L.
perenne group in Europe and of Hesperolinon in California. The species of
Hesperolinon are homostylous annuals and resemble the L. perenne group in
occurring in highly disjunct and very localised populations and in having a
restricted ecological tolerance (Sharsmith 1961). In contrast to the L. perenne
group, the species of Hesperolinon can be assessed with a reasonable degree of
assurance and, where two species occur sympatrically, hybridization is very
rare. In Hesperolinon most of the populations are morphologically uniform but
may be separable one from the next. The difference between the almost continu-
ous variation in the L. perenne group and the clear discontinuities in Hesperolinon
are a reflection of the fact that the former is outbreeding (except for L. leonii)
while the latter is chiefly inbreeding.

The majority of characters which have been used in the L. perenne group are
taxonomically unreliable because of phenotypic plasticity and genetically based
variation within populations. Although statistically significant differences in
these characters could often be demonstrated between populations, these are
insufficient to assign a single plant to a particular population. Some characters
are reliable in limited areas but break down when applied to other areas. Thus
leaf width reliably separates L. perenne subsp. extraaxillare from the Tatra from
subsp. alpinum from the Alps, but breaks down when material from Romania
or the Pyrenees is considered. The morphological variation in the L. perenne
group has arisen largely by the gradual differentiation of geographically isolated
populations. This, together with widespread extinction, has given rise to the
familiar situation of a series of forms which replace one another geographically,
but in most cases the sharp geographical discontinuities are not marked by clear
morphological discontinuities. A satisfactory taxonomic treatment of the L.
perenne group has been achieved by rejecting many of the morphological charac-

TABLE 4. MAIN DIVISIONS OF THE L. PERENNE GROUP

Ploidy  Pollen Pedicel
Taxa Breeding system level type position
L. leonii Homostylous 2x 3 Furrows Flexuous or
patent
L. austriacum Heterostylous 2x 3 Furrows Patent or
deflexed
L. perenne subspp.
alpinum, Heterostylous 2x 3 Furrows Erect
extraaxillare and
perenne
L. perenne subspp.
anglicum and Heterostylous 4x 6 Pores Erect

montanun
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ters which were used in the past, by emphasising the sharpiy discontinuous
characters of the breeding system, chromosome number and pollen morphology,
and by ensuring that the taxa recognised are valid in terms of their distribution
and ecology. The main divisions within the group are summarised in Table 4.

ACKNOWLEDGMENTS

Financial help from the Science Research Council, Clare College, Cambridge
and the Brooks Fund is gratefully acknowledged. Thanks are due to the keepers
of herbaria who loaned the material examined in this work, to Mr J. E. Dandy
for advice on nomenclature and to Dr W. T. Stearn for help with typification.
I should like especially to thank Dr S. M. Walters who gave much help and
encouragement during the course of the work.

REFERENCES

ALEFELD, F. (1867). Uber Adenolinum Rchb. Bot. Zig., 25: 249-255.

ASCHERSON, P. F. A. & GRAEBNER, K. O. P. P. (1914). Synopsis der mitteleuropdischen Flora,
vol. 7, pp. 194-211. Leipzig.

BEYER, R. (1898). Uber Linum leonii Schultz und einige andere Formen der Gattung Adeno-
linum. Verh. Bot. Ver. Pror. Brandenb., 40: 82-94,

Bocuer, T. W. (1946). Grassland communities of ‘Héje Man’. Bor. Tidsskr., 48: 1-45.

CANDOLLE, A. P. DE (1824). Prodromus Systematis naturalis Regni vegetabilis, vol. 1, p. 427.
Paris.

Davis, P. H. (1967). Flora of Turkey, vol. 2, pp. 444-447. Edinburgh.

FRreYN, J. F. (1876). Uber einige Pflanzen, insbesondere der 6sterungar. Flora. Ost. bor. Z.,
26: 228.

GAUCKLER, K. (1964). Linum anglicumm Miller -neu fir Bayern. Ber. bayer. bot. Ges., 37:
103-104.

GRENIER, M. C. (1865). Flora de la chaine Jurassique. Paris.

GuUSSONE, G. (1845). Florae siculae Synopsis, vol. 2, p. 808. Neapoli.

HanpeL-Mazzerti, H. F. (1911). Uber das Vorkommen von Linum perenne L. in Liechtenstein.
Ost. bot. Z., 61: 227.

Havek, A. (1907). Vorarbeiten zu einer Pflanzengeographischen Karte Osterreichs. IV Die
Sanntaler Alpen. 4Abh. Zool.-Bot. Ges. Wien, 4(2): 109.

Havex, A. (1909). Flora von Steiermark, vol. 1, pp. 619-620. Berlin & Graz.

Heat, G. (1924). Hlustrierte Flora von Mitteleuropa, vol. S, pp. 15-20. Miinchen.

Jacquin, N. J. von (1762). Enumeratio stirpium plerarumque quae sponte crescunt in agro
Vindobonensi, montibusque confinibus. Vienna.

Juet, H. O. (1936). Joachim Burser’s Hortus siccus. Symbolae Bot. Upsal., 2: 1-187.

Juzepczuk, S. V. (1949). Linum, in KoMArov, V. L., ed., Flora URSS, vol. 14, pp. 103-124.
Leningrad & Moscow,

LeweionanN, K. (1967). Linum leonii Schultz und sein Vorkommen in Siidniedersachsen.
Flor. Rundbr. Sud-Niedersachs., 1967: 5-8.

NIEScCHALK, A. & NieSCHALK, C. (1963). Linum leonii Schultz in Hessen. Hess. florist. Br.,
137:29-32.

Nyman, C. F. (1878). Conspectus Florae Europaeae. Orebro.

Ockenpon, D. J. (1967a). Notes on the Linum perenne group. Notulae Systematicae ad
Floram Europaeam spectantes. Reprium nov. Spec. Regni. veg., T4: 20-22.

OCckeNDON, D.J. (1967b). Experimental taxonomy of the Linum perenne group in Europe. Ph.D.
thesis. University of Cambridge.

OckenDON, D. J. (1968a). Biosystematic studies in the Linum perenne group. New Phytol., 67:
787-813.

OCKENDON, D. J. (1968b). Linum perenne ssp. angliciun (Miller) Ockendon, in Biological Flora
of the British Isles. J. Ecol., 56: 871-882.



234 D. J. OCKENDON

OCKENDON, D. J. & WAaLTERs, S. M. (1968). Linum L., in TutiN, T. G., et alia, ed. Flora
Europaea, vol. 2, pp. 206-211. Cambridge.

PLancHON, J. E. (1848). Sur la famille des Linées. Hooker’s London J. Bot., T: 173~178.

RAUSCHERT, S. (1967). Linum leonii F. W. Schultz in Thiiringen und in nérdlichen Harzvor-
land. Wiss. Z. Univ. Halle-Wittenburg, math.-nat. Kl., 16: 944-948,

ReicHENBACH, H. G. L. (1837). Handbuch des natiirlichen Pflanzensystems. Dresden & Leipzig.

SuarRSMITH, H. K. (1961). The genus Hesperolinon (Linaceae). Univ. Calif. Publs Bot., 32:
235-314.

SteARN, W. T. (1957). Introduction to LINNAEUS, C. Species Plantarum, a facsimile of the 1Ist
edition, vol. 1. London.

TiMBAL-LAGRAVE, M. E. (1860). Note sur une nouvelle espéce du genre Linum. Bull. Soc. Bot.
Fr.,7: 509.

APPENDIX

L. austriacum subsp. austriacum

Fl14 Raron, Brig, Valais, Switzerland (150)*
F18 Eichstatt, Bavaria, Germany (400)
F20 Staffelberg, Staffelstein, Bavaria, Germany (200)
F24 Randersacker, Wiirzburg, Bavaria, Germany (600)

125B/65 Letea, Tulcea, Romania

158C/65 Budapest, Hungary

190E/65 KyfThaiiser, Thiiringen, Germany
308A/65 Hungary

329B/65 Suad, Romania

331A/65 Hovblege, M6n, Denmark
331B/65 Ilimitz, Burgenland, Austria

L. austriacum subsp. collinum

F10 Puy Crouel, Clermont-Ferrand, Puy-de-Dome, France (300)
Fl1l Cournon d’Auvergne, near Clermont-Ferrand, France %)
Fi5s Mt. Spaccato, Trieste, Italy
F32 Gap, Hautes Alpes, France (20)
F35 Villefranche-de-Confluent, Pyrénées Orientales, France (400)
F38 Bellver de Cerdana, near Seo de Urgel, Spain (1000)
301B/65 Capo di Noli, Liguria, N. Italy

L. leonii
Fl Flohiment, Ardennes, France (50)
F2 Thierville, near Verdun, Meuse, France 30)
F3 Cobte Quaraille, Noveant, near Metz, Moselle, France (20)
F4 Montenach, near Sierck, Moselle, France (100)
F5 St Mihiel, Meuse, France (50)
Fé6 Bovée sur Barboure, Meuse, France (3)
F8 Malesherbes, Loiret, France (100)
F9 Chapelle-St-Ursin, near Bourges, Cher, France (100)
F21 Béttingheim, Taubertal, Wiirttemburg, Germany
F26 Neuville-sur-Seine, near Troyes, Aube, France 2
F28 Gamay, near Chagny, Cote d’Or, France (1000)
F29 Santannay, near Chagny, Cote d’Or, France (1000)
F43 Chaumes de Souberac, near Jarnac, Charente, France (60)

* Figures in brackets are approximate numbers of individuals at each locality,



F13
F30
F31
F33
F34
F36
F41
F42
F47
F49
F50
80/63

GBI
GB2
GBS
GB6
GBS
GBI10
GBl11
GBI12
GBI13

Fs1
131F/63
75/65

Fi12
79/65
244A/65
104D/66

F17
F25
351/65

LINUM PERENNE GROUP IN EUROPE

L. perenne subsp. alpinum

Plateau d’Assy, near St. Gervais, Haute Savoie, France. 900 m

Lac du Crozet, near Revel, Isére, France. 1950 m
Col de Glaize, Gap, Hautes Alpes, France. 1950 m
Mt Charance, Gap, Hautes Alpes, France. 1800 m

235

Pic de Costabonna, Prats de Mollo, Pyrénées Orientales, France. 2000 m

Val d’Eyne, Pyrénées Orientales, France. 2000 m
Valle de Aran, near Tredos, Lerida, Spain. 2000 m

Mt. Ceciré, near Luchon, Haute Garonne, France. 2000 m

Mt. Maggiorasca, near Genova, Italy. 1800 m
Bansky suchodol, Pirin Mountains, Bulgaria. 2600 m
Val Fredda, Gran Sasso, Abruzzi, Italy. 1550 m

Grenairon, near Martigny, Haute Savoie, France. 2100 m

L. perenne subsp. anglicum

Gog Magog Hills, Cambridge, England

Babraham Hall Estate, Cambridge, England
Lakenheath Warren, Suffolk, England

Great North Road, Stamford, Lincolnshire, England
Sherburn Wold, East Riding, Yorkshire, England
West Cornforth, Co. Durham, England

Tunstall Hill, Sunderland, Co. Durham

Brighouse Bay, Kirkcudbrightshire, Scotland
Crosby Ravensworth, Westmorland, England

L. perenne subsp. extraaxillare

Chalet Hvezdon, Tatra, Czechoslovakia. 1600 m
Orava, Czechoslovakia

Kogice, Czechoslovakia

L. perenne subsp. montanum

Le Rozet, Thoiry, Ain, France. 850 m
Crozet, Ain, France. 1300 m

Mt Dole, Vaud, Switzerland

Col de Crozet, Ain, France. 1500 m

L. perenne subsp. perenne

Garchinger Heide, Eching, Munich, Bavaria, Germany
Pfungstddter Diine, near Darmstadt, Hessen, Germany
Pfatter, near Regensburg, Bavaria, Germany

(1000)
(500)
(70)
(30)
(150)
(300)
(30)
(500)
(15)

(600)
(150)



