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Tempus Sempervivi

Sempervivum soculense sp. nov. 
a long time unknown houseleek from 

the south-western Garda Prealps

by Davide Donati and Gérard Dumont
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 Sempervivum
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Introduction

The Garda Prealps

Lago di Garda

sensu

- 

- 

- 

, 

1  Amongst the plants presenting relict populations in the Garda Prealps we have, for example, Saxifraga tombeanensis 
Boiss. ex Engl., Saxifraga vandellii Sternb., Daphne petraea Leybold, etc. 
2  Some species have survived exclusively in these areas next to Lake Garda: i.e Saxifraga arachnoideabSternb., a relict of 
the Tertiary period that grows only below rocky outcrops,on a dry substrate, but with high hygrometry (see Reisigl & Keller, 1990).
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Monte Pizzocolo

Corna 
calcarea

corna
Corna

Potentilla caulescens

3

 
the Parco dell’Alto Garda Bresciano

3  According Corrà et al. (2000), the vertical cliዽs to the north and north-east were 
formed by the erosion of huge glaciers which, according to their theories, could even have 
split Monte Pizzocolo from Monte Castello di Gaino, which hypothetically formed a single 
mountain range before the glaciations.

Monte Pizzocolo
[south slope]
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Karyology and variations within the genus Sempervivum
 Sempervivum

Sempervivum

Sempervivum

 Sempervivum

 Sempervivum

Sempervivum

4  The base number of Crassulaceae is considered to be x = 9.
5  Allopolyploidization is an additive crossing: two not reduced gametes join to form a polyploid individual that is 
immediately stable and fertile and, if able to sustain itself, will make a new species. AA + BB -> AABB, whereas the result of 
a simple crossing is AA × BB -> AB.
6  Speciation is called cladogenesis when the original branch splits into two or more branches; it’s called anagenesis 
when a species replaces the one from which it derives. In both cases, the chromosome numbers are very often identical in 
the whole group, hence karyological studies of this group is of little interest. 

Mitosis of somatic cell 
(metaphase)
Sempervivum tectorum
[Monte Maddalena]

2n = 72
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Sempervivum tectorum
[Passo di Croce Domini]

The Sempervivum tectorum case

Sempervivum tectorum

Sempervivum tectorum

of the current Sempervivum marmoreum
Sempervivum calcareum

Sempervivum tectorum
Sempervivum

S. calcareum and S. marmoreum:

- S. tectorum

S. arachoideum, S. wulfenii, S. calcareum, etc.

S. tectorum can be 

- S. tectorum

of S. tectorum
S. tectorum

7  In this article, we consider Sempervivum tectorum L. in its widest sense, that is putting together 
all the numerous taxa that have been created by splitting this complex and very variable species. The only 
deዾnition of these taxa is often their geographical location, and they could be sometimes considered at 
infraspeciዾc level at most, being totally integrated in S. tectorum. In the area treated by this article, we 
can mention as an example Sempervivum acuminatum Schott non Decne, Sempervivum schottii Baker non 
C.B.Lehm. & Schnittsp., Sempervivum alpinum Griseb. & Schenk.
8  The cited articles report on the gametic chromosome count “n” or the somatic chromosome count 
“2n”. We have converted the gametic counts into somatic counts, since in this paper we are using the 
somatic counts “2n” only. We understand that writing in this way is a relative linguistic abuse for polyploid 
genomes, but it makes the text easier to read and more understandable when we make comparisons.
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Sempervivum 
tectorum

- 

- 

- 

- 

S tectorum
S. marmoreum

S. tectorum
S. marmoreum and S. calcareum

Sempervivum calcareum

Sempervivum marmoreum
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Analysis of available data

Sempervivum tectorum,

Available data on the houseleek of Monte Pizzocolo

Sempervivum Sempervivum tectorum

Sempervivum tectorum

Sempervivum tectorum

S. tectorum 
Sempervivum wulfenii 

Sempervivum tectorum

Sempervivum 
tectorum

Sempervivum tectorum

S. calcareum + marmoreum

9  For many plants, the ploidy level is multiple and variable and it would be a mistake to assign any taxonomic value to it. 
I.e. Sempervivumbarachnoideum can be both diploid (2nb= 16) and tetraploid (2nb= 32), without showing any diዽerences, so much 
that even its infraspeciዾc taxa aren’t linked by ploidy levels at all. For what concerns the geographical subdivision of the diploid and 
polyploid lineages, this is very intricate in most of the distribution range. cf. Welter 1977.
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What can we gather from these karyological data?
1. – Sempervivum tectorum is really a tetraploid

Sempervivum tectorum

Sempervivum 

Sempervivum tectorum

Sempervivum tectorum

5. – Further data are needed

Sempervivum tectorum
in situ

About the range of the results

 Sempervivum
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Materials and methods

Sempervivum
in situ 

in situ  

2 2

10  Authorization according to art. 8 of Regional Law n. 10/2008 
(Collection of protected spontaneous ዿora for scientiዾc purposes), by Regione 
Lombardia - Direzione generale ambiente, energia e sviluppo sostenibile - 
Parchi, tutela della biodiversità e paesaggio - Valorizzazione delle aree protette 
e biodiversità.

DDGD13A DDGD13B DDGD13C DDGD13D

Below, the young rosettes of the 
four individuals from which we 
made the chromosome counts.
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New data

Field data
Monte Pizzocolo:

Sempervivum

“tectorum

The houseleek of the Pizzocolo 
in a crack in the limestone wall.
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Surroundings of Monte Pizzocolo:

The Sempervivum

Sempervivum tectorum, 

Sempervivum globiferum 
 hirtum  Jovibarba, 

Sempervivum 
Sempervivum

11  Sempervivum globiferum subsp. hirtum represents a very wide taxonomic group, which 
includes morphologically very variable populations, very diጀcult to separate, unless an inዾnity of 
micro-taxa with little importance is created. The local form near of Monte Baldo has been recently 
diዽerentiated as Sempervivum globiferum subsp. lagarinianum (Gallo) Stephenson, its deዾnition 
mainly relying on a chorological criterion (isolated population on the southern boundary of the 
distribution range) rather than on ecological and morphological criteria: the debate about the 
taxonomical value of this taxon is still in progress and it’s outside the scope of this paper, so we 
prefer here to keep the classical combination as above.

The Soutwestern Garda Prealps 
seen from the Pizzocolo

Monte Pizzocolo

Monte Zingla

Monte Spino
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Description
Clump:

Sempervivum

Leaves

Sempervivum
Sempervivum calcareum

Sempervivum tectorum S. tectorum 
S. tectorum

 Flower

Sempervivum tectorum
Sempervivum wulfenii

12  Anisophylly is the diዽerence in shape and size between leaves located nearly at the same level on an axis, hence 
with comparable age and function. Anisophylly frequently occurs in houseleeks in the vegetative phase during the growing 
season, Sempervivum tectorum being one of the species where this occurs more frequently and evidently. 

The characteristic aspect 
of the inዿorescence.
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Houseleek inዿorescences show their maximum expansion at 
dry state, after fruiting. Even at this state, the inዿorescences 
of the houseleek of the Pizzocolo (right side) keep their 
typical columnar aspect, very diዽerent from the trifurcated 
and acrotonous aspect of S. tectorum (left side).

Organisation of the cymose 
inዿorescence of S. tectorum 
and of most of houseleeks.
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Solitary rosette blooming without having previously 
produced any daughter-rosettes. This case is not rare 
and shows the importance of sexual reproduction in 
maintaining this population of the Pizzocolo
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Note the alternating light and dark transverse 
bands on the leaf blades, a very common but 
not constant character.
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Karyological data

in situ

diploid genome 2n = 38

Sempervivum
2n = 38

Sempervivum tectorum

- 

- 

- 

- 

- 

2n = 38

1

5

2
3
4

6

DDGD13A
[Monte Pizzocolo]
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Our chromosome counts can be checked through video ዾles 
which we made at the same time. In viewing frame by frame, 
it is possible to change the focus as if you have your eye on 
the microscope. To perform an accurate count, you will need 
a graphics program managing layers and stack into it some 
snapshots of the video or, more simply, use transparent 
plastic sheets placed on the screen.

These video ዾles are freely available under Creative 
Commons BY-NC-ND 3.0 license on the website of the journal 
(http://acta-succulenta.eu) or directly from the authors.

2n = 38

DDGD13C
[Monte Pizzocolo]
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Discussion

true diploid 
population

Sempervivum tectorum
unique and isolated diploid population,  

place recognized as a shelter-area

Sempervivum calcareum

Sempervivum
Jovibarba

S. calcareum

Sempervivum tectorum

Hypothesis 1: Sempervivum tectorum
taxon

Hypothesis 2: Sempervivum calcareum

 Hypothesis 3: Sempervivum wulfenii

Hypothesis 4: Sempervivum 
tectorum

Hypothesis 5:

13  The separation between subgenus Sempervivum and the subgenus Jovibarba is clear and there are no species with 
intermediate characters between the two. Actually, many authors consider Jovibarba as a separate genus, but we prefer to treat 
it as a subgenus for reasons to which we shall return because they go beyond this article.
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Hypothesis 1b: Sempervivum tectorum
Sempervivum Sempervivum tectorum, 

Sempervivum tectorum
S. tectorum 

Sempervivum tectorum

Sempervivum tectorum auto allo

S. tectorum

 than 

Sempervivum tectorum

Sempervivum tectorum

Sempervivum tectorum

14  Quadrivalents formation instead of bivalents in chromosomal pairing, during meiosis. 
15  Mind you: all these statements refer to the result of polyploidy, not its mechanism: the spontaneous 
autopolyploidy of a diploid hybrid produces an allopolyploid actually, but this mechanism is rare compared to the 
creation of an allopolyploid by non-reduced gamete crossing.

Observed out of ዿowering time, many 
individuals from Pizzocolo such as this 
one, can be confused with S. tectorum.
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Hypothesis 2: Sempervivum calcareum

Sempervivum calcareum
S. calcareum 

S. calcareum

Sempervivum of 
Sempervivum calcareum

One can also note the important morphological 
variability of the houseleek of the Pizzocolo.

Seeing something else than a far parentage relationship 
between these two plants would be quite artiዾcial, even by 
taking into account only the individuals of the Pizzocolo (left 
side), which are morphologically closest to S. calcareum 
(right side). Too many characters separate them.
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Hypothesis 3: Sempervivum wulfenii

Sempervivum wulfenii

Sempervivum tectorum
in situ

S. wulfenii

S. wulfenii
S. wulfenii S. wulfenii

S. wulfenii

Sempervivum wulfenii 

Some individuals of the Pizzocolo are strongly reminiscent 
of S. wulfenii out of ዿowering. Their cartilaginous marginal 
cilia diዽerentiate them immediately. At ዿowering time, the 
confusion is not possible.
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Hypothesis 4: hybrid

Sempervivum

Sempervivum tectorum × 
wulfenii
S. tectorum

tectorum
wulfenii

S. wulfenii

S. tectorum and S. wulfenii

S. tectorum
Sempervivum zeleborii

16  This now eastern group of yellow ዿowered houseleeks, was once certainly 
distributed over the Alps, since a vestigial population (Sempervivum pittonii Schott) is still 
present in the Austrian Prealps. 
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Hypothesis 5: new species
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Implications and consequences

Nomenclatural consequences

Sempervivum tectorum

Sempervivum soculense D.Donati & G.Dumont sp. nov.
rosula foliis 

NB
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Cartilaginous not glandulous marginal cilia.

Some solitary or almost rosettes 
can reach a large diameter.
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Relationship with Sempervivum tectorum
Sempervivum soculense Sempervivum tectorum 

Sempervivum soculense
S. tectorum

S. soculense

Sempervivum marmoreum

Sempervivum soculense

Sempervivum marmoreum
S. soculense

Sempervivum tectorum

17  We haven’t tested the interfertility between S. soculense and S. marmoreum in cultivation, but this can almost be taken 
for granted, since all the houseleeks belonging to the subgenus Sempervivum are more or less inter-fertile, so much that when 
a hybrid between two sympatric species is missing in situ, this is a symptom of the hybrid’s scarce competitivity, rather than the 
consequence of a sterile crossing. The proof of this is that it’s very easy to obtain hybrids in cultivation which are unknown in the 
wild.
18  Some cases of allotetraploid plants that have rapidly replaced the parent plants can be observed even by using human 
life as a time scale. One of the most spectacular and well known cases is that of Spartina anglica C.E.Hubb, an allotetraploid, that in 
a few decades has almost entirely replaced its diploid parent Spartina maritima (Curtis) Fernald in every area where they cohabited. 
It’s even likely that in a few decades the parent plant could become extinct, except in some rare residual stations where the 
tetraploid hasn’t yet arrived, or where it’s regularly cleared out to preserve S. maritima and its environment (see Lacambra 2004).

S. tectorum of the Monte Baldo, 
the nearest population from 
S.ਙsoculense. The inዿorescence 
morphology is quite diዽerent.

R.Siniscalschi
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S. calcareum
S. tectorum

Therefore, Sempervivum tectorum
Sempervivum soculense

S. tectorum

Sempervivum tectorum

- 

S. tectorum 

Sempervivum dolomiticum 

- 

S. tectorum

Sempervivum tectorum Sempervivum 
soculense , 

Lake Garda, a natural barrier favouring 
the isolation of S. soculense.
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The future of this plant
Sempervivum soculense

S. soculense

19  The total number of specimens is hard to deዾne, due to the diጀculty 
in exploring the northern vertical slope, but we can estimate them to be 
several hundred, though surely not several thousand.

The deteriorated aspect of this high trail shows the extent 
of the popularity of the Pizzocolo and thus the potential risk 
to the unique known population of S. soculense, from which 
we see an individual on the rocks at the left hand side.
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In conclusion

Sempervivum

Sempervivum soculense
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- B.J.M. Zonneveld
Sempervivum

- to the Comunità Montana Parco Alto Garda Bresciano, to S. Frassi and Provincia di Brescia, 
Area Ambiente  cio Ambiente aturale A. Rampa and to L.G. Pedrazzini Regione Lombardia, Giunta 
Regionale, Direzione generale Ambiente, Energia e Sviluppo Sostenibile – Parchi, Tutela della Biodiversità e Paesaggio 
– alorizzazione delle Aree Prote e e biodiversità

- to A. Managlia
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