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ABSTRACT

A new species oBenecidrom York, England, is described and namedareciceboracensisEvidence is
reviewed that tha fully fertile, tetraploid species (2n = 40), whiwas first discovered in 1979, is a hybrid
product ofS. vulgaris(2n = 40)and S. squalidug2n = 20), and is distinct from another tetraplbigbrid
product, the stabilized introgressa8t, vulgarisvar. hibernicus and also from the hexaploid hybrid product,
S. cambrensisOther studies have shown ti&teboracensis reprodictively isolated from its parents due to
a high level of selfing, phenological separatioterity of products of back crosseto S. squalidusand
reduced fertility of products of baakosses t&. vulgaris The morphological similarity o8.eboracenis to
partially fertile, intermediate hybrid plants caited from other locations in the British Isles iscdissed, and
would indicate that it could arise polytopically follovginhybridisation between the two parent species.
However, other such intermexdié hybrid products do not appear to have persétéeir site of origin.

KEYWORDS hybrid evolution, speciatioifenecioAsteraceae, allopolyploidy, introgression.

INTRODUCTION

Since the introduction ddenecio squaliduk. (2n = 2x = 20) to Britainrbm Sicily in the early
part of the 18th Century (Harris 2002), and itssetfuent spread to many parts of the British Isles
(Kent 1954-5; 1956; 1960; 1962; 1963; 1964a; 1964b; 1964c; 1964d and 1966; CiiS@2),
there have been several notable instanaf hybridisation with nativeSenecip leading to the
establishment of hybrid taxa and hybrid derivatif@ssp 1972; Abbott & owe 1996). Some of
the most prolific hybridisation events, and theyomhes to generate fertile taxa in the wild, have
been hose with the common grounds8l, vulgarisL. var. vulgaris (2n = 4x = 40). The triploid
hybrid between the two speci&s,x baxteri Druce (2n = 3x = 30) (Druce, 1893, 1907), has been
recorded periodically when the parent species oatuarge mixed poplations (Crisp 1972;
Benoit, Crisp & Jones 1975; Marshall & Abbott, 1988nd is almost completely sterile. The first
fertile hybrid derivative to be reported was a radiateardarof common groundses, vulgarisvar.
hibernicus Syme, which was initial found in Oxford in 1832 (Crisp 1972). However,n®/s
(1875) description of this taxon was made on malttdrom Cork, in Irednd, collected in 1866.
This variant, of known introgressive origin (IngraWeir & Abbott 1980; Abbott, Ashton &
Forbes, 1992)is now a common component of town and wastelamcdl in many parts of the
British Isles (Stace 1991).

A second fertile hybridSeneciotaxon that arose last century in the British Isiesthe
allohexaploidS. cambrensifRosser. It was first discovered 1948 by H. E. Green at Cejn
Bedd, North Wales (Rosser 1955), and is now comynfinind in Wrexham and the surrounding
area.S. cambrensitias also been reported from Leith, Edinburgh, 18odt (Abbott, Ingram &
Noltie 1983) and there is good molecutaridence for independent origins of this new hybri
species at these two locations (Ashton & Abbott2t%9arris & Ingram 1992 owe & Abbott
1996). However, the Edinburgh lineage is now belieto be extinct (Abbott & Forbes, 2002).
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A third fertile hybrid derivative was first recordenear York railway station (OS105 594 516)
by R. J. Abbott and D. F. Marshah 1979. The overall morphology of individuals the
population was intermediate betweSnsqualidusandS. vulgarisand plats were highly fertile
(Fig. 1). Subsequent investigation of material edisn a glasshouse showed that this hybrid
possessed ‘showy capitula’, had long achenés-35 mm), exhibited large leaves which were
highly dissected with many lobes darhad large, foupored pollen (Irwin & Abbott 1992).
Progeny of the hybrid bred true to type over sevgeaerations of cultation under self and open
pollination conditions (Lowe 1996; Lowe & Abbott @0). Cytological examination revealed that
plantswere tetraploid (2n = 4x = 40) and formed bivaleatameiosis (Irwin & Abbott 1992).
Since 1979, this hybrid radiate groundbelk expanded its range in York to new sites located
adjacent to Lendal Bridge (OS105 601 518) and dioBd errace (0S105 5931.8), and in 1991,
York populations were estimated to contain some @8ividuals. Morphometric and isozyme
analysis (Irwin & Atbott 1992) clearly demonstrated that the York [gamére hybrid derivatives
of S. vulgarisand S. squalidusand were distinctrbm the common inland radiate grounds®l,
vulgaris var. hibernicus However, no formal description was made of the texon ad it was
referred to as ‘York radiate groundsel'.

Recent work by Lowe and Abbott (2000) has indicatteat ‘York radiate grourgkl’ is not
likely to be a first generation tetraploid hybrifl ®. vulgarisandS. squalidusbut is probably the
product of bakcrossing an F1 hybrid t8. vulgaris Analysis of random amplified polymorphic
DNA (RAPD) variation (Lowe 1996; James 1999%xtshown that it contains significantly more
genetic material derived fror8. squalidusthan doesS. vulgarisvar. hibernicus In regard to

FIGURE 1. Pressed specimen $énecio eboracensimllected from the south embankment of the Rives&)
adjacent to Lendal Brge, York, in May 1991 (K: holotype).
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reproductive isolation$. vulgarisvar. hibernicusand ‘York radiate groundsel’ are both tetraploid
and generate highly sterilgiploid progeny when crossed with the dipldd squalidugmean
pollen stainability of 3&®% and mean seed set 0b8% for gosses involving ‘York radiate
groundsel’ and mean pollen stainability of 33% amebn seed set of less thaf1% for crosses
involving var. hibernicus Lowe and Abbott 2000). However, whie vulgaris var. hibernicusis
completely interfertile with varvulgaris (Trow 1912), second generation offspring of cresse
between ‘York radiate groundsel’ and vaulgaris exhibit a sigificant reduction in seed set (F2
progeny set on average -8% seed compared to mean seed set for parentalvtzigh were over
80%, P < @1, Lowe 1996; Lowe and Abbott, in review). The smawf this lowered fertility has
not yet been fully establishedpwwever, the formation of univalents at meiosisams F2 progeny
suggests that mispairing between chromosomes mayilmate to the observed reduction in
fertility (Lowe 1996; Lowe & Abbott, in review). ®re are also some prezygotic breeding barriers
betveen York radiate groundsel aBdvulgaristhat reduce the frequency of intaxon crossing at
field sites to well below 5% (percentage of seed arising from intertaxon crosslesive to total
number of seed collected; Lowe 1996; Lowe and Abhntreview). These prezygotic isolating
mechanisms include predominant autogamy of both tad substantial differences in flowering
time at field sites. All of these mechanisms haeerbshown to drastically reduce intertaxon
crossing at sympatric sites anmddommon garden experiments (Lowe 1996, Lowe ano#tbin
review). This contrasts with the higher levels of intarietal cresing that have been recorded
betweenS. vulgarisvar. vulgaris and var.hibernicus(up to 35% of total open pollinated seed set
at a field site, Marshall & Abbott 1984).

Taken overall, we consider that the tetraploid fd/lerivative found in York, whicthas been
loosely termed ‘York radiate groundsel’, shoulddescribed as a new species. Therefore, we have
taken the classicalame of YorkEboracum to derive the species namboracensisand a formal
description ofSenecio eboracensfbbott & Lowe fdlows.

Senecio eboracensR. J. Abbott & A. J. Lowesp. nov.

DIAGNOSIS

A S. vulgari L. var. hibernico Syme acheniis longioritsu (25-3-5 mm longis, potius quam
brevioribus quam 3 mm), foliis longioribus magisque lobatis et phpilstigmaticis 1630

praesentibus (in vahibernicoabsentibus vel brevissimis);3 squalidd.. etS. vernaliWaldst. &

Kit. acheniis longioribusrectis (25-3-5 mm, potius quam brevioribus quarm32mm, neque
curvatis), ligulis paulo brevioribus {5-6-0 mm longis potius cam longioribus quam-@ mm) et

paulo angustioribus (2-1-7 mm latis, potius quam latioribus quan8 Inm); aS. cambrensi
Rosser ligulis 8 (potius quam pluribus quam 10)pitcdis angustioribus (842 mm, nec
latioribus quam ® mm) et ligulis angstioribus (inS. cambrensic. 20 mm latis); aS. x baxteri

Druce etS. x helwingii Berger ex Hegi acheniis longioribus amplernfiatis (potius quam
sterillimis, seminibus fertilibus paene nullis evolutis) differt.

DESCRIPTION

An annual herb, up to 40 cnigh (Fig. 2). Stem erect to ascending, occasionaitlly horizontal
base section (up to 5 cm) and adventitious rootsmsé. Laver and upper leaves petiolate. Leaves
up to 8x 3 cm with oval outline, widest around the midppimtegularly pinnatifid withlobes
reaching (QL25-)0-25-0-5(-0-75) of the way to the midrib (Fig. 3), with uppeales generally the
more deeply lobed, e pairs (3)5-7(-8); on fertile soils and under glasshouse cultbratieaves
may be much more luxurious and highly dissectgdto 17 x & cm with lobes reaching &)
0-75-0-875(0:92) of the way to the midrib (Fig. 2); lobes makingtween a 90 dege and a 45
degree angle with the midrib, lanceolate to liné&r)3-5(-8) times as long as wide, with apex
usually acute witha very small tooth; leaf margin throughout dentatesometimes lobulate.
Apical inflorescence comprises-Bflorets in a group corymb, at first dense and leafy, but later
laxer with peduncles -8-2.0 cm; peduncles elongating further when fruitingg @ 25 cm).
Capitula broadly cylindrical (c. 20 x 40 mm), becoming slightly campanulate when ray tore
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open. Involucral bracts sparse-83, elongated (c.-3-4-0 mm), usually without black tips. Ray
florets (6) 8 (9), bright yellw, with ligules narrow and long (c..®6-:0 mm long and & mm
broad), occasionally becoming revolute. Stigmatpillae 16-30. Pollen grains in polar view c.
30-35 m when fully expanded, mostly fopored. Achenes-2-3-5 mm long, straight, shallowly
grooved, with ribs glabrous and grooves hirtellquegppus white, silky, readily becoming detached
from the fruit. Fl. 410. Ocars on disturbed ground, car park perimeters, pamtroracks and
other urban/industrial sites. 2n = 40.

FIGURE 2. Senecio eboracensiaised under glass from seed collected at sitcad} to Lendal Bridge, York,
in May 1991. Notehe luxuriance of the leaves under high nutriemiditions.
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FIRST RECORD

R. J. Abbott and D. F. Marshall 1979, waste grooedr railway station, York (v.c. 64; OS105
594 516).

Type: England, York, v.c. 64, South embankment of River Oudg@aent to Lendal Bridge
(0S105 601 518) May, 1991, R. J. Abbatiné numerpFig. 1a) (holoK, iso.BM, E, LTR,
OXF, RNG).

DISTINCTNESS FROM CDSELY RELATEDSENECIOTAXA

Senecio eboracensgossessesumber of morphological features that distinguistiam several
closely relatedenecidaxa found in the British Isles. Theaee summarised in Table 1 and Fig. 3.

1. Common inland radiate grounds8l, vulgarisL. var. hibernicusSyme.S. eboracensisnay be
distinguished in the field from inland forms of raig groundsel by its longer achenes-$2m in
S. vulgari3, and longr, more lobate and lanceolate shaped leaves (wswalind 12 lobes if%.
vulgaris). Primary peduncles are well developed dedd to be clustered at stem apexSn
eboracensiand are longer than thoseSfvulgaris Comparison of pollen grains (thrpered and
2025 m in diameter irS. vulgari$ and presence of stigmatic papillae (absei®.imulgari may
also be used inedermination of herbarium material or fresh mateinathe laboratory. These
characters, in addition to the presence of raeffy may also be used to distingu&heboracensis
from the eligulateS. vulgarisvar.vulgaris

wo Q0T
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FIGURE 3. Leaf silhouettes d8. vulgarisandS. squalidusogether with their hybrid derivatives: &. vulgaris
var.vulgaris b. S. vulgarisvar. hibernicus c. S.eboracensisd. S. squaliduse. S. cambrensisEach taxon is
represented by two leaves give an indication of the range of variation exted in the field and a scale is
shown in cm. Plants from which leaves weesvested were raised together under glass from calkgtted
from plants in the field in 1993. All field plantgere sampled ém York, except those &. vulgarisvar.
hibernicus which were from Edinburgh.
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2. Coastal radiate groundseé, vulgarisL. ssp.denticulatus(O. F. Mueller) P. D. SellS.
eboracensisnay be distinguishedhithe field from coastal forms of radiate groundselts longer
ray florets and longer, more lobate and lanceddhtEped leass (usually around 12 lobes $
vulgaris); the leaves are spathulate and covered in am@oat indumentum in ssplenticulatis.
Primary peduncles tend to be clustered at the afmew inS. eboracensiand are longer and more
numerous than those 8fvulgaris ssp.denticulatus Comparison of pollen grains (thrpered and
2025 m in diameter irS. vulgari3 may also be usea idetermination of herbarium material or
fresh material in the laboratory. In additid®, vulgarisssp.denticulatusis only faund in Britain
on dunes and sandy cliffs in the west and sowght and in the Channel Islands (Allen 1967).

3. Oxford ragwortS. squalidus..

Its longer, straight achenes (achenes, slightlyedimand < mm inS. squalidus more entire
and lobate leafind shorter ligules distinguish eboracensiffom S. squalidus As in S. vulgaris
pollen grains of5. squalidusre smalleand only three pored (285 m).

4. Welsh groundse§. cambrensiRosser

Both S. cambrensiand S. eboracensigsire relatively obust, radiate plants, with large achenes
(2:5-3-5 mm) and large (385 m), mainly fourpored pollen grainsS. eboracensigposesses
shorter involucral bracts (>11 mm $ cambrens)s narrower capitula (8-5-0 mm diameter irs.
cambrensiy and usuallyeight rather than the 13 ray florets typical f8r cambrensisS.
eboracensislso has fewer, shorter involucral bracts (kess 8 and less than 4 mm long) tt&n
cambrensis(more than 10 and greater than 4 mm long). Gegefl eboracensiexhibits
narrower, less dissected and more lobate leavesShaambrensjsalthough there may be some
variation in this character for oth taxa under heterogeneous environmental conditio
Chromosome counts may be used for anomalous indilsd but the geograjghlocation of a
specimen is also a significant factor, as theigesnare not known to overlap.

5. S. squalidus S. vulgaris= S.x baxteriDruce

Probably the best character to differenti@ite baxterifrom S. eboracensis the high percentage
of abative fruit set by the former. However, at the eidhe seasorf;. eboracensisnay also set
low numbers of seed, as is theeagth otherSenecicspecies (e.dS. sylvaticusS. viscosuandsS.
cambrensisRosser 1955). The low seed seBo% baxteriis also manifest in the narrowness of its
capitula (<30 mm), compared t8. eboracensi@typically 40 mm). Any full seed prodied byS.

x baxteritends to be small (<2 mm) and is often deformed (straight achene&;35 mm, inS.
eboracensis Also, he pollen ofS. x baxterihas low acetocarmine stainability (less than 10%)
and grains are highly irregular in size and porsiper (1645 m and 2 to 6 pored), which is in
contrast to the near 100% stainability and unifgrfiolur-pored nature of. eboraensispollen.
The leaf dimensions db. x baxteri are generally smaller than those &f eboracensigtypical
length 83 cm), athough some specimens 8f x baxterimay exhibit unusual leaf morphology.
However, in a morphometric examination ®f eboracesis andS. x baxteriplants, the two taxa
were easily distinguished using several leaf angltel|am characters (Lowe and Abb@000).
Chromosome counts are also a good method for dgisshing the taxa. In additiois. x baxteri
usually occurs as a siegephemeral plant amongst its parent teaviulgarisandS. squalidup
and never as a population of morphologically simitalividuals as doeS. eboracensis

6. Eastern groundse§. vernalisWaldst. & Kit. andS. vulgarisx S. vernalis= S. x helwingi
Berger ex Hegi.

Another taxon which may be confused wEh eboracensiss S. vernalisWaldst. & Kit. This
species is extend its range from the Continent into the Britisleds(Kadereit, 1983). Diploi&.
vernalis (2n = 2x = 20) can be distinguishédm S. eboracensiby the possession of longer ray
florets, smaller achenes and small, thpeeed pollen. Howevef. vernals also hybridises witl$.
vulgaris producing the sterile triploi8.x helwingii Berger ex Hegi (2n = 3x = 30). Although this
hybrid has been recorded only rarely in the Brit&hs, it is likely to increase in abundance ia th
future if S. vernalisbecomes more widespread. As wihx baxteri S.x helwingii sets practically
no fertile fruit, its pollen is irregular and stalmility is very low. The ray florets d. x helwingii
are also shorter (@ mm) than those &.eboracensis
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A dichotomous key separatir® vulgaris S. squalidusand their hybrid derivatives (adapted from
Senecidcey presented in Stac1991) follows:

1 Ligules <8 mm or 0; capitula (excluding ligulegjindical in flower, twice as long as wide..2
1 Ligules usally >8 mm, rarely shorter or O; capitula (excl. liguleanpanulate in flower,

<15 timMeS S [0NQG AS WIAE.........veiieiiiiiiie et 5
2 Achenex2-5 mm; pollen grains 25 microns across, 3 pored........... 3
2 Achenes >3 mm; pollen grains-3® microns across, mostly 4 pored............ccccoeevvvieeeeen. 4
3 LIgQUIES @DSENL......eieiee e e e S. vulgarisvar. vulgaris
3 Ligules present [13).......ccceiiieiiiiiiiicenie s S. vulgarisvar. hibernicus
4 Involucral bracts > 9, usually >4 mimlength, ligules>8, leaf lobes <12........... S. cambrensis
4 Involucral bracts < 9, usually <4 mm in lengigules 8, leaf lobes >12............ S. eboracensis
5 Leaves usually flat, with lateral lobes much lenthan width of central undivided

portion, usual glabrous or Nearly SQ........ccccveeviviiieesicemriiee e S. squalidus
5 Leaves usually undulate, with lateral lobes apipnately as long as width of

central undivided portion, usually conspicuouslp@scent............cc.ccceevvveen.. S. vernalis

RECORDS OF INTERMEDATE HYBRIDS FROM ARQJND YORK

It is not certain how lon. eboracensibas occurred in York. There are early reportsadfate
groundsel from York, e.qan individual was found under a beech hedge omamés of the Ouse,
South West of Lendal Bridge by T. Medd in 1958 lledd, grs. comm., 1996) and a population
of rayed groundsel was also seen by T. Medd orildibg site at Acomb Road in 1960. Howeyer
detailed description of these specimens is lackamgl so it is not possible to determine whether
these reports refer to vdnbernicusor S. eboracensisThe first record 08. squalidusiear the city

of York was made by E. J. Payne at Acomb on 2938 (T. Medd, pers. comm., 1996). It was not
recorded again until 1948 when it was seen by K&ne at Tadcaster Road (T. Megers.
comm., 1996), but by 1957 it had become widespneatbrk (Kent, 1964c). It is most probable
thatS. eboracensidid not arise much before 1979, when it was first noedno other individuals
with its distinctive morphology were recorded prsly by local botanists. It cannot be ruled out,
however, thatS. eboracensisnay have originated soon after the arrivalSofgjualidusin York
(around 1948) or was introduced from another Ibg&lisewhere.

York radiate groundsebenecio eboracensigas first noted as different from vahibernicus
(which also occurs around York but seldom in sympatvhen it was collected ih979 from the
edge of a car park near York railway station (OS%95 517) by R. J. Abbott and D. F. Marshall
(Fig. 1). Since thn, this hybrid derivative has been recorded a¢rsésites in and around York.
During the 1980s, populations of the plant evediscovered along the River Ouse East,
downstream of Lendal Bridge (0S105 606 513, J. @artniversity of York), on the rivdsank
around Lendal Bridge (OS105 601 518, R. J. Abbattpund the Barbican centre (OS105 618
513, J. Warren), in the ground§ Lawrence St Church (OS105 613 513, T. Crawfbhdiyersity
of York) and at the site of the construction of Bishopthorpe Bad roundabout (OS105 602 509,
T. Crawford). During the early 1990s, in additiensites around Lendal Bridge, the speciesapre
to the car park of the Dalton Terrace church (OSH@5512, R. J. Abbott) and along Tanner Row
(0S105 599 517, A. J. Lowelt some of these sites population sizes were quite large (up to 100
individuals at Lendal Bridge and Dalton Terracepwéver, ity redevelopments and increased
weeding appears to have lead to a more recenindedlhe species’ current distribution is ilieal
(a census in 1999 found small populations of plg®isisting around Lendal Bridge and along
Tanner Row) and it needs tgpand rapidly in number and size of populationavoid the risk of
extinction caused by stochastic environmental ardafjrapfc perturbations (see Levin 2000).
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RECORDS OF INTERMEDATE HYBRIDS FROM ARQJND THE BRITISH ISLES

Over the past century, specimens of putative, $ertile hybrids betweenS. vulgarisand S.
squalidushave been recorded from various locations througtie British Isles (see Appendix 1,
which lists reliable reports of such intermediaemifertile hybrids that are probably tetraploid).
According to Benoiet al (1975), hybrid swarms that are distinct fr@nvulgarisvar. hibernicus
have been recorded in at least 20 English and Wadskcounties and in three Irish vig®unties;
these hybrid swarms were viewed as tetraploid astribed as exhibiting “..loweseed and
pollenfertility than the parent species, but fertile aut® are often larger, and stainable pellen
grains often hee four rather than three pores.” Crisp (1972) hade (1996) have listed nearly
50 herbarium specimens/botanical reports ftbeBritish Isles of fertile intermediates betwen
vulgaris andS. squalidusand noted that such hybrid specimens have tetmée found in four
main geographic areas: Cork, Cardiff/Bristol, Noales/Cheshire/Merseyside and Oxford. Both
workers uséd similar morphological criteria to identify hybsdincluding: partial or full seed
infertility, possession of ray florets,rige capitula, long achenes (52nm) and a ragged or highly
dissected leaf shape. Crisp also discovered aesifggtile, tetrafpid hybrid in London in
November 1966 (Crisp & Jones 1970; referred to @323y Crisp, 1972). Progeny of this plant
segregate for a wide range of morphological characters dedility, but Crisp (1972)
recommended that if a true breeding populatioswh intermediate hybrids were found in the
future, these hybrids might warrant taxonomic rexdton.

In more recent times, loér workers, experienced in the taxonomy of theigrdvave also found
what might be considered to be fertile hybrid indixals for example, near Temple Meads
railway station, Bristol, in 1986 (Warren 1987),Atonmouth in 1991 (R. Milne, pers. comm.,
1994), at Turnham Green, London in July 1992 (Sriklapers. comm., 1993) and at Passage
West, Cork in 1991 (R. J. Abbott, wip, 1993; Lowe, 1996). However, to our knowledge n
other tetraploid hybrid individuals, apart from #fsoat York, have becomestablished as
populations and bred true to type. From visitsitisswhere hybrid individuals have been recorded
in the pastjt would appear that many sites where large mixepufations had previously been
abundant (Second World War bomb sites andstrihl waste land) have since been redeveloped,
and habitat loss may be one reason for the absd#rbese individuals at thesend adjacent sites.
Another possible explanation, favoured by Crispr@)9is that, following the generation of fertile
tetrapoid hybrids, the genetic character of later geti@naprogeny is diluted due to backcrossing
to S. vulgaris until only a fewor single characters remain as evidence of pasidigation, e.g.
the ligule character db. vulgarisvar. hibernicus Certairly the role of backcrossing in the origin
of S. eboracensiss strongly suggested by resynthesis experimeisvé and Abbott 200).
Further evidence in favour of this hypothesis cofnes the observation of herbarium specimens
and botanical journal repisrthat show ‘introgression sequences’ at certiéés sontaining plants
ranging from hybrid individuals intermediate in rpbdogy betweerS. vulgarisandS. squalidus
to those apparently differing fro@. vulgarisonly by the possession of ray flore@risp 1972;
Lowe 1996). For example the following comments werade by Crisp on specimens from
Bristol, Jamaica St/St Jameslected in July 1948 by |. W. Evans (506BRISTM !): ‘In view of
their ‘squalidus’ type leaves, largish heads, large seeds (afamlyich are unset) and slight laxity
of flowering habit, | would suggest that this plastone of the intermediate stageseredéd to
above. As such, it has no strict taxonomic nam@&goetermediate betwee8. vulgarisx S.
squalidus( = S. x baxteri Druce) andS. vulgarisvar. hibernicus Syme. Probably the best one
could do is refer to them as segregating tetrapgfoid baxteri progeny. | am assuming them to be
tetraploid from my experience of similar plants’.

Although no formal name has been usediéscribe any fertile, tetraploid intermediate riyb
specimens found previously, (i.e. of a type resémbiYork radiate grondsel’), G. C. Druce
recognized that some of them were sufficiently idedtto warrant a new name, and loosely
attached the namSenecio advento them (Fig. 4; Crisp 1972). However, the names waver
validly published and no type specimen exidtaléx Kewensiy It is difficult to compare the
various hybrid specimens that have arisen in tis¢ gigectly to individuals o8. eloracensisfrom
York. Many specimens share a number of morpholbgibaracters withS. eboracensiswvhich
differentiate them fronother recognised hybrid derivatives. The routeongin of these other
hybrid specimens is unknown; some may be tetrapkiidhybrids betweenS. vulgarisand
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FIGURE 4. Herbarium specimen collected by G. C. Druce fBumtonron-Trent in July 1930, and described by
the nomen nudumSenem advena(RNG). This specimen is a fertile intermediate hybrfdSo vulgarisand
S. squalidusind possesses a number of rhotpgical features in common with eboracensjsncluding ray
florets, long achenes and dissected leaviast see text for dcussion.

S. squalidusand others may be segregating elements in a hghw@dm or introgression sequence
(Lowe and Abbott 2000). Certainlnot all herbarium specimens and botanical joureports of
hybrid individuals (including those labelled &s advenaby Druce) should be classified &
eboracensis However, it should be acknowledged that hybridsilar in morphology toS.
eboracensisarise periodically when the two parent speciesuptogether, and thus a polytopic
origin for S. eboracensiwould be feasible.
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APPENDIX 1

The following specimens are fertile hybrids betwé&ernvulgarisand S. squalidusand similar in
morphology taS. eboacensis

FROM AROUND OXFORD

Oxford (v.c. 23) 3.10.1867, W. J. Dyesenecio squaliduk.’; ‘The dried specimens have very
much he appearance of the rayed form @f vulgarisL. M. J. Dyer proposes the name
parviflorusfor this variety. It grew sparinglynaongst thousands of the normal forRep. Bot.
Exch. Club Brit. 1 1867:9.BM! K (Crisp 1972). This plant appears to be steitleould also be
S.x baxteri

Oxford (v.c. 23) June 1886, G. C. Dru&ehecio crassifoliugvilld’; ‘resembles S602, but netw
S. vulgarisvar. hibernicus pollen regular’ Crisp, 197BM! MANCH (Crisp 1972).

Oxford (v.c. 23) 1887 ‘On waste ground (bately about Oxford)’ G. C. Druc&®ep. Bot. Exch.
Club Brit. I. 1887:184; Crisp 1972.

Oxford (v.c. 23) 18918. crassifolius- J. G. BakerS. x baxteri— G. C. Druce’Rep. Bot. Exch.
Club Brit. I: 1891:337; Crisp 1972.

Burtonron-Trent (v.c. 39) July 198 Herb. J. E. Lousley, Coll. G. C. Druc®enecio advenBruce
n.p.; Det. H. J. M. BowerSenecio vulgari.’; An S602 type’ Cisp, 1972RNG!

Didcot (v.c. 22) 1929Senecio advenBruce (a name used loosely by Druce to refer amtgl of
an intermediat@ature); resembles S602’ Crisp, 19B® (Crisp 1972).

FROM BRISTOL/CARDIFF

Bristol, University Rd. (v.c. 34) 2.3.1945, HerbibBons & Bell 960 Senecio long spreading
ray’; ‘Rather strongly ribbed glabrescent achenebelleve S. squalidusx vulgaris N.J.S.,
1946.LTR!

Bristol, Jamaica St. (v.c. 34) 19.3.1945, Herb.®its & Bell 960 Senecip short tubular ray’;
‘Too youngfor examination of achenes, but may ®esqualidus< vulgaris L.'N.J.S., 1946.
LTR!

Bristol, University Rd. (v.c. 34) 23.4.1946lerb. Gibbons & Bell 960Seneciplong strap ray’;
‘Thick-ribbed glabrous or glabescent ache®esqualidus Lx vulgarisL.’N.J.S., 1946LTR!

Bristol, Jamaica St. (v.c. 34) 20.4.1946, Herb.®iis & Bell 956 Senecipshort tubular ray’; S.
vulgaris var.radiatus | believe. The achenes seem to be thoseilgiris N.H.S., 1946LTR!

Bristol, Jamaica St/St James (v.c. 34jly 1948, Herb. |. W.Evans 506/8€eneciosqualidusx
vulgaris’ P. Crisp, March, 196 BRISTM!

Cardiff, Docks (v.c. 41) Jun&905, Ex Herb. H. J. Riddelsde$énecidSp. B.” seeRep. Bot Exch.
Club Brit. I. 1906: 228; ‘Pollen large, some 4 pored, Idwairgbility; ligules short and broad;
leaves resemblequalidustype. Definitely S602 type’ Crisp, 197MANCH, CGE (Crisp
1972).

Cardiff, Docks (v.c. 41) 15.5.1906, Ex Herb. HRiddelsdell Seneciosp. A.”; ‘I believe this to
be very neaS. verndéis, Waldst. And Kit." H. J. Riddelsdell 190&®ep. Bot Exch. Club Brit.
1.:227-228. ‘Heads large, with small ligules; leavesembleS. squalidusheads clustered, and
the general growth form resembles thaSofvulgaris Crisp, 1972.BM! LIVU ! CGE (Crisp
1972).

Llanduff (v.c. 41) 1.7.1910, Herb. H. J. Riddel¢d8enecio vulgarisL. Rayedvery short rays’.
BM!

Llanduff (v.c.41) 9.8.1912, Herb. H. J. Riddelsdeéenecio vulgarisinn. Rays % length'BM!

Brigend, Glamorgan (v.c. 410 10.8.1946, C@&ll. P. Libbey 1391/2Senecio vulgarid.. var.
radiatus Koch’; ‘This is a hybridS.vulgarisx squalidus LTR!

FROM AROUND CORK

Cork, Boreenmana Rd. (v.c. H4) June 1895, Ex Hé&hblLeg. R. A. Phillips 413 Senecio
hibernicaSyme =S.vulgarisx S. squalidus DBN!

Cork, near Blackrock (v.c. H4) Dec. 1896, Herb.Q¥lgan, Leg. R. A. Philips 41%' vulgaris x
squalidug ‘a small, hirsute, erect S602 type with large heads’ Crisp21 ®BN!

Cork (v.c. H4) 1903, Coll. N. Colgan 418¢énecio vulgarizar. radiatus grown in garden from
seed gathered in CorlDBN!
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Passage West (v.c. H6) 1907, M. Perss8dheécio vulgarisayed f.’; ‘An intermediate in th&.
vulgaris x squalidusto S. vulgris var. hibernicus Syme introgression sequence’ P. Crisp,
April, 1969; ‘Large plant with large broad liguldarge heads, leas resemblingulgaristype,
seed set and of medium length’ Crisp 199BN!

OTHER LOCATIONS

Denbigh (v.c. 50) 12.6.1948, LeB. P. A. Jones, Conf. S. E. Chandler & J. E. Lous&enecio
squalidus BM! Could also b&. cambrensis

Ewloe Green/AlltamiFlintshire (v.c. 50) 1.5.1977, L. D. Wallac@n numerdvery robust plant’.
LIV (S. Harris!)

Ffrith, Cefny-Bedd Rd. (v.c. 5012.6.1948, Leg. E. M. J ones, Det. J. E. Lousk§02'Senecio
vulgaris x squalidustetraploid’; ‘yes a form with longer raydtets than previously seen’ J.E.G.
30.9.1948BM! Could also be&. cambrensis

Glasgow, Strathclyde Univeristy (v.c. 77) 6.7.49R. P. Libbey 3243Senecio vulgaris/squalidus
introgressant (long ligulate), garden grown froredssupplied by P. Hull. Se@. Hull. 1974.
Watsonia10(1): 69-75.LTR!

Kings Lynn, Coddeshell Walk (v.c. 28) 16.6.1972]I0R. P. Libbey 2269, Det. G. des Senecio
squalidusx vulgaris. LTR!

Kings Lynn, Hospital (v.c. 28) 30.4.1973, Coll. R. Libbey 2640 Senecio squalidus vulgaris
(fertile hybrid), see sheet 2641 of putative pasenfThe papillae on the stigmas are
intermediate between those wilgaris and squalidus a few long, a few short on a partly
swollen stigmatic headLTR!

Liverpool (v.c. 59) Aug. 1976, Coll. Al. CoombesSenecio squalidus vulgaris?’ LIVU ! Small
specimen, could also I8 cambrensis

Oldham, Failworth (v.c. 59) 9.11962, Coll. C. E. ShawSenecio vulgari&. x Senecio squalidus
L. (= Sx baxteriDruce)’; ‘N.B. this specimen is fertile’; ‘dfenes] 27 mm’. K!

Parkstone, Dorset (v.c. 9) 6.9.1945, Ex. Herb..J.dusley Senecio vulgarid. x S squalidus
L.’; * S.x baxteri Crisp, 1972BM!

Plymouth, Devon (v.c. 3) 17.5.1945, Herb. J. E.dley, Leg. E. M. PhillipsSenecio squaliduls.

x vulgaris L?’ RNG!
Unstone, Derbys. (v.c. 57) 195&enecio vulgaris x S. squalidusIVU !



