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FIGl'RI- 3, The germination hehaviour of achene, 01: (a) suhsp, dellliculail1s (A l-AX): (h) unidentified discoid 
plants (B 1 . 82 and 87): (c) unidentified discoid plants (83-86): (d) putative hyhrids (CI-C3): (e) var. vulgaris. 
Jersey ([) I-OX): and (f) var. l'IIlgaris. Germanv (E I-EX), Achencs collected hetween 14 and 31 Mav 19'!2 vvere 
sown' on five dates following the la,t date of harvest: i, 31 May. ii, 22 June. iii. 17 July. iv, 10 August. v', X 
Septemher 1992, Arrows indicate the date of sowing. Also pre,ented arc percentages of total germination, 
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TABLE 6. MEANS AND STANDARD ERRORS (S.E.) FOR CHARACTERS OF SENECIO VULGARIS RECORDED FROM PROGENY PLANTS 
CULTIVATED 

The resulls of multiple comp:lrisons of group means using Tukey's tesl (VMS Version of SAS Release f).Cl7) arc given excepl for the hybrid progeny due to 
small sample size. Sample means for am character with the same superscript are not significantly different at the 1 t;, level. Abbreviations of characters as in 

Tablc 2. N = sample size. 

2. Unidentified discoid 3. Unidentified discoid 5. Var. vulgaris 6. Var. l'Iilgaris 
I. Subsp. dCllliculalll.\ plants plants 4. Putati\e hybrids Jersev Germany 

(AI. A3. A4. A7) (BI. B2. B7) (B3-Bf)) (CI-C3) (DI-DS) (EI-Eti) 

Character N Mean S.E. N Mean S.E. N Mean S.E. N Mean S.E. N Mean SE N Mean S.E. :r: 
:-0 

BUD 14 102·()"' 4·< .,., 43·6" H) 17 90·6h 2·1 3 5S·0 ~·1 51 41·tl" 0·9 47 32·f)d 0·9 I) 

BA 14 48·1 " 3·4 21 J3.()' n·s 16 37·6h 3·3 3 4()·3 14·7 51 12·S' ll4 44 12·1' (H Cl 

ANTH 12 149·3" 6·R 20 55·f)' 1·5 16 127-4b 4·5 3 125·3 ]3·6 51 54-4' 1·1 44 44·()d 0·9 
$; 
t'T1 

AF 12 2()·2" 1·3 20 9·6b (J.3 14 23·6" 2·f) 2 21·0 6·() 50 JO·9b O'h 44 I (J-4h 0·5 (/; 

FRUIT 12 If)9·4" 6·6 21 65·I,d 1·5 14 148·9b ].f) 2 150·5 2R·5 50 hS·S' 1·2 47 54-4<1 H) 
STH lJ 32·2<1 1·1 .,') 29·1" 1·0 IS 29·()" 1·0 '2 :n·4 5·4 50 27·9" 0·7 47 IS·Sb 0·5 
NCAP 13 39·5" )·9 21 3()'9ab 3·7 15 46· 7" 9·1 2 44·0 34·() 50 29·6"h 2·7 47 L 7· J h 1·4 
LRAY 14 2·77 n·17 3 1·97 0·17 
NACH 11 36-4"h 7·1 22 53·lI" 2·5 15 27·9b n 3 29·7 13-4 49 36·7b 2·1 46 ~H·5h 1·7 
NUNFO 11 41·f)" 7·3 22 8·7h 2·() IS 46·5" 7·2 3 41·3 1f)·] 49 12·6b 1·5 46 6·7h L1 
NFLORET 11 7S·0·' 4·1 " 62·)b 1·6 15 74·3" 1·/\ .' 7J.() 3·S 49 49·2' 1·1 46 --1-5·2 c 1·1 
REPRO 11 1119"h 350 21 1763" 264 15 647b 155 2 450 60 49 1200"h 172 46 675 h 611 
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FIGURE -l. Silhouette, of representative middle and upper cauline leaves of cultivated progeny of: a. suh,p. 
dCllIicll/all/s. Le, Qucnnevai, (A-l): h. putative hybrid. Lc' Qucnncv'ais (Cl): c. vaI. l'lIlgaris. Jersey (01); and 
d. var. 1'lIlgaris, Germany (E2). Noll: that leaves of cultivated progeny of unidentified discoid plants 81, 82 and 
87. and 83-86 were similar to (c) and (a). respectively 

that Illay have been slight at the outset were 'strengthened' by the C. V.A., because this analysis 
seeks to maximize the separation between groups (Reyment 19Y 1), It should be emphasized that the 
results of the C. V.A. were not used to investigate which characters contributed most to the 
separation between groups, 

Fig, 5 shows a plot of the canonical variate scores for 137 out of 15..t individuals projected on to the 
plane of the first two canonical axes, 17 individuals raised had missing values for sOllle of the 
characters scored, and thus were not included in the analysis, which requires equal sample sizes for 
all characters (S,A.S. Institute Inc. 1988). The first two canonical variables were statistically 
significant (at p<O,OOOI), and accounted for 867r and 9% of the total variation, respectively. 

The plot of the canonical variates illustrates that all plants derived frolll unidentified discoid 
parent individuals fall into two broad clusters. Progeny raised frolll individuals collected at L'Etacq 
(81 and 82) and Ouaisne COllllllon (87) are nearly completely intermixed with vaf. I'Ulgaris from 
La T~te du Nier Cote and inland sites, and to a lesser extent associated with vaf. vulgaris frolll 
Germany. In contrast, offspring of four unidentified discoid plants from Les Quennevais (83-86) 
form a distinct cluster both with subsp, denticularus from Les Quennevais (AI, A3 and A..t) and 
from La Tcte du Nier Cote (A7), as well as with progeny of putative hybrids from Les Quennevais 
(Cl and (2). Rather interestingly, the C.V.A. shows at least moderate separation between both 
populations of vaf. 1'1Ilgaris from Jersey and Germany. 

Except for progeny of putative hybrids and unidentified discoid plants from Les Quennevais. 
canonical means of all six groups were significantly different according to Hotelling's multivariate 
T 2-test (p<O.OOOl). However, the picture outlined in Fig, 5 is clearly reflected by the Mahalanobis' 
distances (Table 7), 
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DISCUSSION 

DlSTRIBUTlO]\;, HABIT'<T AND ECOLOGY OF SUBSP. DFNTlCl'LATUS A1'n VAR. VULGARIS ON JERSEY 

On Jersey, subsp. dellliclIlatlll' is only known from the dune ,ystems of the coastal plains nn Ouaisnc 
Common and St Ouen's Bay, where it is particularly common on Les Quennevais. The Quen!lcvais 
area in the south of St OUi::n's Bay was deliberately chosen for more detailed studies because it has 
long been known to harbour extensive populations of subsp. denticlIlatus (Babington IRJSl: Trimen 
1871; Lester-Garland jSl03: Le Sueur lSlR-1), and because it has suffered relatively little from soil 
disturbance due to human activities in the past (Mrs F. Le Sueur, pers. comm" 1(92). Thus, it can 
safely be taken as representing the specif1c ecological requirements of subsp. denriclIlatlls in its 
natural maritime habitat. This dune sj,tem, which is obviously susceptible to vari!'us destructivc 
and catastrophic agencies, c .g. salt-laden winds and severe winter storms, sand mobility, wakr 
shortage and grazing by rabbits, has mild temperatures in winter, high levels of insolation and even 
rainfall throughout the year (Ranwell jSl76). Here, subsp. d!'llticulatlls mm,t characteristically grc)ws 
on mobile sand dunes or fixed calcareous dune )Zrassland, where it is comlllonly associated with 
uther winter-annuab and species of f\1editerrane~lI1 affinity (Table 4). It ,cems iikely that ~llbsp. 
dCl/tielllatus has gone unnoticed in the past as a member of the association Tortuleto-Plzleetulll 
IIr('/lllrii of the calcareous dune communitit"., il1\e,tigakd in detaill)\' Tlixen (1937) and Wcsthoff 
( 19-17). According to the latter author t.he main occurrence of this association is in S.W. Europe with 
ib main period of growth in the winter. Thc l)oviow,ly cio,e phytosl)ciological relationship ()f sub~rJ. 
del/ticl/latlls to this association on Jersn is all the more interesting, as subsp. rienticuilll14.1 has hecn 
postulated to have migrated frum thc Mediterranean northward along the eO~l,ts of \\.'. Europe at 
the end of thc latest glacial period (Kadtreit I SlK4b ). Simliar to other comI1lul1Ity as'('Cidte~" it thus 
would seem to have colonized in the north of Europe onc of the regions mildest in winter. 

The results obtained from ,nil anah,e" (Table .3) do not provide any meaningful clue to the 
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Anall',i, include, characters liqed ill rahic 2 except LRA Y (Icn~th of ra\' n(lIct) 
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TABLE 7. MAHALANOBIS' SQUARED DISTANCES AMONG GROUPS ANALYSED IN TI lE 
CANONICAL VARIATE ANALYSIS OF PLANTS OF SENECIO VULGARIS 

1.'.1.4(," H 

22·29*'* 
\(,·71 * 

1:\:\ .. -\2 **, 
1Ils·n·'*" 

2 

S3·23'** 
Il:\' 2:\ * * * 

:\·15*** 
15·12*** 

3 

10·" N .S. 
90'1l1' " 

123·1.,y** 
92-55"'*'" 

134·27*'* 

Notes: Scc Table (, fnr explanation of group numhers. F value ,ignificancc': " p~(HI.'i, * p<tHIUl. N .S. = 1I0t 
signillcant. 

unusual and disjunct distribution of subsp. dcnticl/lalus and several community associates (Honk­
cl1va pep/oidcs, Ph/CIIIll arenariulI1, Saxifraga Iridaclyfires and Viola k ilaibl'fiana) within the 
Quennevais area, as detected in the present study (Fig. 2; Tahle 4). B6cher (1954) has recorded a 
pH value of 5'11 farther inland, therehy noting the disappearance of Ph/mm arctlariulIl, Aoe/eria 
IIlllcramiw and TOrlu/a mraliformis (Besch.) Ingham, and Ranwell (1975) encountered both a 10\" 
pH of 4.1\, and a minimum value of carbonate content at a dune plain site c. 550 m inland from the 
shore. The present results, howcver, sh(lW neither a drop in carbonate nor in pH value at the 
landward dune plain (3), and the plateau scarp site (4). Taking account of hoth the close proximity 
of Ranwe]]'s 550 m site to site 3, and the fact that the vegetation around these sites is characterized 
hy C1adonia rangiformis Hoffm. (Table 4), a well-known acidophilous species (Bocher 1954), it 
seems reasonahle to assume a rather patchy variation in edaphic composition in the region. Quite 
clearly, more fine-grained e,timates of edaphic factors, especially pH, as well as availability of water 
and mineral nutrients, will be necessary to settle the prohlem of disJullct species distribution on Le~ 
Quennevais. Neverthele~s, soil analysi~ does indicate that Scnccio 1'1I/g11ris ,ubsp. dcnlicu/wlI." 
occurs on soils which have large amounts uf carbonate, undoubtedly resulting from crushed mollusc 
shells, and low amounts of mineral nutrients, out of which nitrogen and phosphorus arc considered 
to he of major significance (Grime 19I1H). 

On Jerscy, vaf. vulgaris can be found in man-disturbed inland and coastal localities throughout 
the island, such as on waste ground or along roadsides. Since subsp. dentiClllallls is virtually absent 
frnm ruderal interior sites, this might provide a first clue to the possibility that both taxa are ab(l 
ecologically distinct in utilizing ephemeral resources to different degrces. It scems likely that due to 
human disturbance (e.g. roads and sand pits at St Ouen's Bay; building work at Ouaisne Common) 
the ruderal vaf. l'ulgaris has bcen recurrently introduced into thc coastal habitat of subsp 
df'lllicullltlls. Sympatry of the two taxa at St Ouen's Bay and OUalsne Common thus might indicate 
that their ranges of ecological tolerance are not mutually exclusive. At St Ouen's Bay, however. it 
appears that preference for fertile and highly disturbed soils is a factor limiting the distribution 01 
vaf. vulgaris to areas outside Les Quennevais, as larger number;;; of var. l'lllgaris plants were only 
found growing in disturbed localities with soils characterized by relatively high amounts of urganic 
matter and nitrogen, e.g. at Ville des Quennevai~, S( Brelade and L 'Etacq (sites 11. l) and 11; Table 
3). Furthermore, during another visit made to Jersey in August 1992. some tall grl)wing plants of 
var. vulgaris were also found on shinglc in front of the seawall near L'Etacq, associated with the 
drift-laden portion of the beach, an extremely unstable habitat which undoubtedly i, very rich in 
nitrogen from decaying organic matter (e.g. Chapman 1(78). 

POLLINATION STRATEGY OF SUBSP. DENTlCUTATUS AND VAR. I'UT.GARlS 

Although both taxa are self-compatible, there i, a difference in pollination strategy between suhsp. 
denliculallls and vaf. vulgaris. Visits of insects (flies and syrphid flies) to vaf. vulgaris have been 
reported (Abbott & Irwin 191111; Comes & Kadereit 1990), but this taxon normally appears to be an 
obligatory selfer with outcrossing rates seldom exceeding 1 % under field conditions (Marsh all &. 
Abbott 19H2, 198.1). From the field observations presented above it seems that subsp. denticu/allls is 
much more attractive to insects (mostly flies in this case) than either the di,coid variant or the short 



224 H. P. COMES 

ligulate hybrid. Thus, in direct analogy to the self-compatible and radiate var. hibemicus that shows 
outcrossing frequencies between 3 and 35% (Marshall & Abbot! 19112, 1984), it is probable that 
subsp. dellticulatus has a higher potential for outbreeding than var. vulgaris due to the possession of 
female ray florets which may ()utcross at a higher frequency than the hermaphrodite disc florets and 
convey a greater attractiveness of the radiate capitula to pollinators. The difference in pollination 
strategy between both taxa probably accounts for the fact that subsp. denticulatus consistently 
exhibits a greater amount of variation in the characters contained in Table 6 than var. I'lIlgaris. 

GREENHOL'SE EXPERIMENTS 

The present study has confirmed that, when grown under standard conditions in the greenhouse, 
subsp. denticulatus and var. vulgaris differ consistently in a number of morphological and life history 
characters, including leaf shape, degree of hairiness, germination behaviour and speed of 
development. Moreover, formal genetic (Trow 1912, 1916; Kadereit 1984a) and quantitative 
genetic studies (Comes 1994) involving subsp. denticulatus from Jersey have shown that the 
difference~ between both taxa are genetically based, and in general under multigenic control, except 
the presence/absence of both seed dormancy and ray florets (and probably also speed of 
development). However, at all loci assayed by standard protein electrophoretic techniques, Jersey 
subsp. dellticulatus has an identical phenotype to British and German var. vulgaris (Ashton & 
Abbot! 1992; Comes, unpublished results), whereas subsp. denticulatus from Ainsdale has unique 
alleles at the f3 EST-2 and {3 EST-3 loci (Ashton 1990; Ashton & Abbot! 1992). 

As regards the germination behaviour of the cultivated material investigated here, the amount of 
difference between both taxa does not conform entirely to experimental results obtained previously. 
Kadereit (1984a) found that subsp. denticulmus from Les Quennevais required a minimum time of 
III days after harvest for germination. Contrastingly, no pronounced seed dormancy of subsp. 
denticulatus derived from the same locality and two other sites (La Tete du Nier Cote and Ouaisne 
Common) was found in this study (Fig. 3). Apart from different experimental conditions after 
sowing, these different findings may, in part, be attributable to different conditions experienced by 
achenes during formation and ripening on the mother plant, as Kadereit (1984a) used greenhousc­
produced seeds in his experiment. These arguments do not rule out the possibility that phenotypic 
variability of germination behaviour in subsp. dcnticulatus could also be due to multiple allelism at 
the seed dormancy locus. However, the findings of the present study still indicate that subsp. 
denticillatus shows a markedly slower and less synchronized rate of germination than var. vulgaris 
(Fig. 3). 

Also, in contrast to what was previously reported by Kadereit (1984a) from a study of Les 
Quennevais material of sub,p. denticulatus and British var. vulgaris, no differences between both 
taxa were recorded for potential reproductive output in the cultivated material (Table 6). Kadereit's 
findings largely resulted from a significantly ,mall er average number of capitula and buds present at 
the time of maturity of the first capitulum in subsp. denticulallls. As plants were grown under 
different conditions and there was significant variation among families for this character (Kadereit 
19S4a). there is the possibility of both a great amount of genotypic variability and a considerable 
genotype x environment interaction for this feature. 

Perhaps one of the most intriguing results of the progeny tests is that the pattern of germination 
behaviour (Fig. J). the leaf shape characteristics (Fig. 4) and the canonical variate analysis (Fig. 5) 
clearly show that all discoid progenies that were raised from the unidentified discoid plants (B3-B6) 
from Les Quennevais were vcry similar to subsp. denticillatus. Although - with the exception of 
character AF (time from anthesis to first fruiting) - these variants are consistently a"ociated with 
slightly lower values of all phenological characters (Table 6), the phenological differences are slight 
compared to those between discoid and radiate subsp. denticillatus on the one hand and Jersey var. 
vulgaris on the other. Thus. the present study has demonstrated that the presence of ray florets 
alone might be insufficient to identify subsp. dewiclIlmus on Jen,ey. Evidently. when growing in 
drought-prone coastal 'ites. Jersey var. VlIlgaris may approach the discoid denticullllus-like variant 
in phenotype, and thus may impede identification in the field. Such a possibility has been 
demonstrated by the fact that. when collected, discoid seed parents from the fertile ,ite at L'Etacq 
(B 1 and B2) and the dune grassland on Ouaisne Common (B7) could not be assigned to either taxon 
using morphological criteria, but progeny analyses proved this material to be typical Jersey var. 
vulgaris. It is worth noting that two earlier records exist concerning the occurrence of discoid 
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variants of subsp. denticulatus in coastal habitats, namely in the British Isles at Pevensey. Sussex 
(Wilmott 1925. 1949), and on Bornholm, Denmark (Lange 1851), but there is no evidence that these 
variants are of similar, i.e. hybridogenous, origin as those described here. This will be discussed in 
more detail below. 

HYBRIDIZATION AT ST Ot'EN'S BAY 

For the following discussion of hybridization at St Ouen's Bay it is irrelevant whether subsp. 
denticulatus represents a local ecotype or a population of a widely distributed monophyletic taxon. 
Evidence for the latter comes from the observation of pronounced seed dormancy and strongly 
elongated generation time in short ligulate material of S. vulgaris from S. Spain and Sicily (1. W. 
KadereiL pers. comm., 1(93). 

All plants scored and collected as putative hybrids at St Ouen's Bay have been interpreted as such 
because of their intermediate ray floret length. However, direct evidence of their hybrid status is 
lacking because offspring individuals derived from two different short ligulate seed parents collected 
on Les Quennevais did not produce the expected intermediate phenotype but resembled subsp. 
denticulatus closely (Fig. 5). The fact that both individuals failed to segregate for capitulum type i~ 
not a strong argument against their hybrid status since lack of segregation could have reflected 
sampling error due to the very small number of progeny grown (N=3). Nevertheless, it appears 
reasonable to assume that the short ligulate plants, together with the discoid denticlllatus-like 
variants described above, are the products of hybridization between subsp. dentiClllatlls and yar. 
vulgaris. Alternatively, they could reflect a polymorphism for capitulum type in populations of 
subsp. denticulallls, or even represent intermediate stages in the evolution of subsp. vulgaris. The 
hypothesis of their hybrid ~tatus is preferred, however, because: (i) subsp. denticulatus and var. 
vulgaris grow sympatrically at St Ouen's Bay; (ii) both taxa are visited by a similar set of putative 
pollinators; and (iii) fertile crosses can easily be obtained in the greenhouse (e .g. Gilmer & Kadereit 
1989). 

One morphological marker, absence of ray florets. that is fixed in var. vulgaris but - in general -
absent from subsp. denticulatlls, is regulated by an allele of a single gene that is only weakly linked to 
the gene(s) controlling speed of development (Comes 1994). If both taxa interact along an extensive 
hybrid zone (sensu Harrison & Rand 1989) at St Ouen's Bay, particularly in the man-disturbed area 
north of Les Quennevais, Mendelian segregation of this morphological marker in the resultant 
population is to be expected. The observation that the discoid variants tended to complete their life 
cycle somewhat earlier than typical subsp. denticulatus (see above) might be attributed to the weak 
linkage between the ray noret gene and the gene(s) controlling speed of development. Under the 
polymorphism hypothesis, however, this association remains unclear (excluding the highly unlikely 
possibility of pleiotropic or developmental effects of the ray floret gene on this phenological 
character), and under the intermediate hypothesis it is unclear why no truly intermediate or 
vulgaris-like individuals were found on Les Quennevais (Fig. 5). 

Although the discoid and ~hort ligulate denticularlls-like phenotypes thus might be considered as 
products of hybridization between subsp. denticulalus and var. vulgaris, their mode of origin 
remains obscure. It is possible that these phenotypes too are the products of many generations of 
introgression with the subsp. denticlllatlls population on Les Quennevais as the likely recipient 
population. Alternatively, they mav be early recombinant segregants having arisen following self­
fertilization of an F J hybrid. Evidence in favour of the latter possibility is offered by hybridization 
experiments between both taxa (Comes 1(94). In these experiments, following spontaneous selfing 
of the F J hybrid (57'1r self seed set). several recombinant individuals occurred in the Fe that were 
discoid (or short ligulate) but had phenological and morphometric features characteristic of subsp. 
dl'llticulalUs. 

Irrespective of their mode of origin, it remains to be established why all discoid and short ligulate 
plants that were found on Les Quennevais showed characteristics typical of subsp. denticulatus. One 
likely explanation is that the hybridization boundary around this area is less permeable for genes 
regulating germination, phenological and morphological characters typical of var. vulgaris that are 
more likely to have ecological and adaptive significance, than for those determining capitulum type 
that is morc likely to be influenced by random drift. especially in the presence of efficient self­
fertilization and in the absence of tight linkage with other life history characters. Moreover, 
different mechanisms of mineral uptake and utilization could select for the dellliculatus genotype in 
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the Ouerll1evai~ area. It seems likely that subsp. denticula/lIs is adapted to harvest and retain scarce 
resources under the poor nutrient-supplying power of this area in a similar way to well-known stress 
tolerator~ on calcareous soils, e.g. the associated Saxifragll tridllctyfi/es and Myosotis ramosissimll 
(Grime et al. 1988). Under these circumstances, both a prolonged pha~e of vegetative growth and a 
delayed onset of reproduction in Senecio vlIlgaris subsp. dm/ieu/alus (Table 6) may be indicative of 
rather low rates of mineral nutrient capture and utilization (Grime 1988). If this is so, the need for 
early, rapid, and heavy resource allocation to reproduction in the ruderal vaT. l"I/garis genotype will 
be incompatible with its survival or competitive ability on Les Quennevais. The potential of nutrient 
deprivation as a selective factor that might influence the establishment or spread of var. I'u/garis has 
been demonstrated by Aarssen & Burton (1990). These author~ reported evicience that maternal 
plants of var. I'ulgaris grown in nutrient-poor soils produced seeds with lower individual mass, seeds 
that germinated bter, and seedling offspring that had significantly lower biomass and height than 
those individuals with high maternal soil nutrient level (but, unexpectedly, also seedling offspring 
that survived longer in the absence of external nutrients). Although it is tempting to attribute 
differential survival or competitive ability in the Quennevais area to different metabolic mechan­
isms, other edaphic or biotic factors 011 Les Ouennevais could also select for the dentiCllla/us 
genotype. For example, rabbit grazing and poor water supply might well be expected there, but not 
(or to a lesser extent) in the man-disturbed localities around this area, and this would also be likelv 
to influence life history characters like speed of development. . 

\Vhatever its selective advantage on Les Quennevais, provided there is in situ selection, and given 
both an efficient self-pollination strategy and low le\'els of hybridization, subsp. denticlIlatus will be 
able to maintain Its integrity there. 

EPILOGUE 

There is documental:r c,id"mT to sugge~t that sllhsp. den/iclIla/lIs was once more widely distributed 
on Jersey. Populations of sllb.,p. dt'll/iclIlaflls may have existed on the coastal plains of St Aubin's 
Ba) at least until the first half of the 19th century (Babington IS39), but since this locality was nnt 
referred to any more by Lester-Ciarland', account ill 1903 (Lester-Garland 19(3) it seems plausibie 
that they were extinglli,hed by the stabilizing of tl1C' dunes or the building of the sea walls tllwards 
th,; end uf thc 19th century E'lually, ~ince Lest.:r-Garland (1903) rep'lfted this taxon at St Brelade's 
Bay (including Ouaisne Comlllon), the current population on Ouaisne Comn1l)n appears to be a 
mere remnant of thosc populations that existed along St Bn~lade', Bay at the beginning of this 
century. Thw" even if it is not threatened by hybridization with or introgression from vaf. vulgaris, 
subsp. dentictI/,llu.I might be sC'riousiy cndangcI cd from progressi\'e destruction of its hahitat hy 
man. 
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