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Length and shape of flower spike

The Merioneth colony, P4, in addition to having a proportion of pale-flowered in-
dividuals, was also distinguished by the fact that many of them had unusually large flower
spikes. Because of this, measurements of the spike length were made in the three Merioneth
colonies, P2, P3 and P4. Fig. 5 shows the clear difference between the colony P4 and the
other Mochras colonies in this respect.
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Fig. 5. Frequency distribution of spike length in the three Mochras (Merionethshire) colonies.

The shape of the flower spike deserves some comment, although this was not studied
biometrically. In most populations of D. purpurella the spike has a more or less flat-topped
appearance unique among the British marsh orchids. Two of the populations, P7 and P8,
differed appreciably from the others in this character, for in both of them a very large
proportion of the plants had distinctly conical spikes, very much like those of D. praeter-
missa. This was a most striking feature of these colonies in the field.

Spur size

In order that the data for spur.size may be compared with those available for other
species of marsh orchids the measurements have been made in the same way. Length of
spur was measured from the mouth to the tip, and width about 1 mm from the mouth of
the flattened spurs mounted on card (Heslop-Harrison, 1953).
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VARIATION OF DACTYLORCHIS PURPURELLA 33

The sample data (Table 4) show the wide variation in spur length that occurs among
these populations : individual values vary from -5 cm. to 1.05 cm., a range far greater than
is usually given for the species.

The data for spur width show much greater regularity. These fall into two groups :
those with means of -31 to -33 cm. and the rest with means of -:37 to ‘39 cm. The difference
between these two groups is relatively large and highly significant.

There is no correlation between the population means for spur length and spur width;
indeed, spur length seems to vary quite independently of every other character. On the
other hand there is a very high correlation between the population means for labellum
length and spur width (Table 4).

CONCLUSIONS

1. For each character the difference between each pair of means was tested for
significance by means of a r-test. The following groupings have been made as a result,
and the populations placed in order of increasing means (Table 6).

TABLE 6

=p <05 * =p<-01,** =p<-001

Character Grouping
P3
Leaf number P1 * P2 "':‘; * 210 P9 *** Pg ** p7
P6
P3
P1 P4
Leaf width P2 4% P5 4% Pg P|Q *** PT
P6
P9
P3 P4
Labellum width P1 *** P5 *** P2 P6 P9 ** P10
P7 P8
P2
P3 P8
*¥ L 2 1] *# L2 1]
Labellum length Pl ** PS5 P6 P10 P4 P7
P9
JPLPA P9
Spur length P5* be proP3 P2 py * P8
P2
. PIP3 ..
Spur width P5 P9 P6 P10 P4 P7
P8

In Fig. 6 the inter-relations of the populations with respect to these groups is shown.
It is abundantly clear that, as far as these colonies of D. purpurella are concerned, none of

Watsonia § (1), 1961



34 R. H. ROBERTS

the populations can be completely separated from the others; rather, the pattern of variation
is, to some extent, reticulate in the sense described by Turrill (1950).
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Fig. 6. A simplified representation of character variation in ten populations of D. purpurella. The number
1, 2, 3, etc. stand for P1, P2, P3, etc. The thin lines trace the position of each colony in the network.

2. The results indicate that the degree of differentiation of the populations is not
in proportion to the-distances separating them. For instance, the colonies P3 and P6,
separated by 35 miles from each other, agree closely in most vegetative and floral characters
with the exception of stature and the incidence of labellum shape grades. On the other
hand much bigger differences exist between the three Merioneth colonies, P2, P3 and P4,
which are separated from each other by very short distances : P2 and P3 are effectively
separated by 365 yards of salt marsh and a sandy ridge ; P3 is only separated from P4 by
about 95 yards of sand dunes.

In Anglesey the two colonies, P9 and P10, separated by about 1} miles, differ
appreciably in mean leaf width, labellum width and spur width; the other three colonies,
P6, P7 and P8, differ widely from each other in several characters. P6 and P7 are about
5 miles apart and both of them over 11 miles from P8:

3. In the absence of evidence of the persistence of the character combmatlons found
at present in these populations it may be premature to draw any conclusions about the
degree of reproductive isolation prevailing among them. It is of interest, however, to note
that there is some evidence in the case of the striking Anglesey colony P7 : a reference
to its resemblance to var. crassifolia Steph. occurs in Rep. Bot. Soc. & E. C., 11, 505
(1937). A water-colour drawing of a plant gathered here by members of the B.E.C.
Excursion to Anglesey in 1937 shows a plant quite typical of the colony as it is today,
so it may not be unreasonable to assume that this colony, at least, has persisted more or
less with its present combination of characters for over twenty years.
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4. In his description of the var. crassifolia, T. Stephenson (1937) gives the following
figures : stature 22-25 cm, number of leaves 8 or 9, second leaf from base of stem 12cm
X 4 cm (in one instance as much as 13 cm X 4-5 cm), labella mostly 11 mm wide by 8 mm
long. In this colony all the plants had unspotted leaves, but the flowers, though larger,
were of the same form and colour as the typical species. As far as it is possible to judge
from these figures the Anglesey colony, P7, appears to be closely similar to the var. crassi-
Sfolia, from which it seems to differ only in having narrower labella and in possessing an
unusual labellum shape. Several plants in this colony were found with as many as 12 leaves,
while the length and width of the second leaf were, in some cases, as much as 14-4 cm
and 5-0 cm respectively.

5. It is now possible to discuss the ‘ form A’ and ‘form B’ of the Stephensons.
In their original account the Stephensons gave the following figures for their ¢ form A’
plants : stature around 12-15 cm, number of leaves 7, and width of the widest leaf 1.7
cm. A gathering of four plants of ‘ form A’ from Aberystwyth, sent by the Stephensons to
the British Museum in 1921, has labella which correspond closely in shape and size with
those of the Merionethshire colony, P1, and of Irish colonies of ‘ form A’ (Heslop-Harrison,
1953, 1954). Indeed, the mean labellum dimensions for the Merionethshire plants (-79 cm
X +63 cm) and those from Co. Donegal (:79 cm X -61 cm) show remarkable agreement.

In other respects, however, there is no close agreement between these two colonies and
the one described by the Stephensons : their mean stature is 19-7 cm and 20-2 cm; mean
leaf number 5-1 and 6-56, and mean leaf width 1.4 cm and 1.99 cm respectively.

It is clear that ‘ form A’ and ‘ form B’ have no significance other than in reference
to the size and shape of the labellum. Where the great majority of plants in a colony
have labella corresponding to ‘ form A’ the impression gained is of a most distinctive
and uniform °type.’ It was this, no doubt, which led the Stephensons to describe their
two forms.
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