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swarms were particularly frequent at different sites during
and after the Second World War, when bomb sites and
derelict industrial estates provided ideal habitats for colo-
nisation by large mixed populations of S. vulgaris and S.
squalidus (Lousley 1943-1944; Kent 1956; Crackles
1990). If radiate groundsel, S. vulgaris var. hibernicus,
originated polytopically, then its origin and establishment
must have been very rapid given that most hybrid swarms
exist only briefly.

An alternative hypothesis concerning the origins of S.
vulgaris var. hibernicus and S. eboracensis is that all
extant and historical populations of these taxa originated
from a single hybrid swarm of long duration, while other
recorded hybrid swarms played no part in their origin. In
fact in contrast to the situation at most locations, a hybrid
swarm has persisted around Cork in Ireland, extending to
Passage West 8 km away, for more than a century
(Praeger 1934; Crisp 1972). The first reliably dated spe-
cimen of radiate groundsel from Cork was collected in
1853 (Colgan and Scully 1898), and Syme’s description
of var. hibernicus (1875) is based on material taken from
Cork in 1866. However, a poorly labelled specimen was
recovered from the Dublin herbarium and purported to be
from Cork and dated 1819, that is, 13 years before the
first official radiate groundsel specimen was found in
Oxford (Crisp 1972). Since that time, hybrid material
has been recorded regularly in Cork and its environs
and includes specimens similar in morphology to S.
vulgaris var. hibernicus and S. eboracensis (Crisp 1972;
Lowe and Abbott 2003). It is therefore possible that the
hybrid swarm in the Cork area could have been the
source of S. eboracensis and all populations of S. vul-
garis var. hibernicus in the UK and Ireland. This scenario
relies on the possibility that material from a single source
in Ireland has effectively dispersed around Britain and
Ireland. On this point it is worth noting that S. squalidus
itself colonised much of Britain in a matter of decades,
and that the dispersal of plumbed Senecio achenes is
aided by vortexes of air generated by express trains and
cars on train and arterial road networks (Harris 2002;
Abbott et al. 2009).

In this paper, we examine further the possible origins
of tetraploid hybrid derivatives of S. vulgaris and S.
squalidus, that is, by local polytopic formation or long
distance dispersal from a single perennial hybrid swarm
around Cork, Ireland, by carrying out the following
studies. (1) A comparative morphometric analysis between
plants raised from seed collected from a contemporary
hybrid swarm near Cork and those raised from seed of S.
vulgaris var. vulgaris and var. hibernicus, S. squalidus and
S. eboracensis. (2) A morphometric analysis conducted on
historical herbarium specimens collected from a range of
hybrid swarms between S. vulgaris var. vulgaris and S.
squalidus and also live plants of parental and hybrid taxa
as well as synthetic hybrid material of known pedigree
(including F, F, and backcross material) produced from
crosses between S. vulgaris var. vulgaris and S. squalidus

(Lowe and Abbott 2000). (3) A comparative survey of
isozyme and chloroplast (cp) DNA variation within and
between samples from English, Irish, Welsh and Scottish
populations of S. vulgaris var. vulgaris, S. vulgaris var.
hibernicus and S. squalidus, and of S. cambrensis, S.
eboracensis and the Cork hybrid swarm. These older
molecular techniques were utilised to allow comparison
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in the following categories based on visual inspection
(numbers assigned to each category are in parenthesis):
S. vulgaris var. vulgaris (15), S. vulgaris var. hibernicus
(42), S. squalidus (8), S. x baxteri (51) — sterile triploid
hybrid of S. vulgaris and S. squalidus, fertile tetraploid
hybrid of S. vulgaris and S. squalidus (49) and S.
cambrensis (15). Identification of S. x baxteri was based
on seed sterility and intermediate phenotype, while identi-
fication of the fertile tetraploid hybrid was based on
morphological similarity to such hybrids artificially
synthesised and raised in a glasshouse. Other Senecio
specimens in the collections were excluded from further
analysis. Specimens were collected from numerous sites in
England, Wales and Ireland. Where several hybrid speci-



above, thus allowing comparisons to be made across all of
these individuals. The hybrid progeny (with number in
parenthesis) included the following: F; tetraploid (4),
B, (15) and F3 (5) produced by route 1; B; (11) and
F, (13) progeny produced via route 2; and B; (65) and
F, (21) progeny produced by route 3.

A data set comprising common measurements made
on all herbarium specimens and glasshouse grown plants
(389 in total) was subjected to PCA. For each trait,
untransformed data were standardised to a mean of zero
and unit standard deviation before analysis.

Isozyme and cp DNA variation within and between a
contemporary Cork hybrid swarm and other Senecio
populations

Isozyme variation. A survey of isozyme variation was
conducted on plants raised from the hybrid swarm near
Cork (Passage West), two populations of S. eboracensis
(Lendal Bridge and Dalton Terrace, York, the former
sampled on two different dates), five populations of S.
vulgaris var. vulgaris (including populations from
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