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EDITORIAL
The advent of the digital era has changed every moment of our
lives, even the shortest ones.
Until a few years ago, if one wanted to read about succulent
plants, the choice was between buying expensive publications or
becoming a member of a specialized association; whilst now the
appearance of several online magazines, often free of charge,
allows everybody, including those who can’t afford to pay for it,
to have access to Knowledge.
This is a major step forward, since Knowledge is everybody’s
natural right.
With this in mind, we present to you Acta succulenta, a new international magazine, free of
charge and the first magazine published simultaneously in three languages; Italian, French
and English.
Whilst our goal will be that of maintaining a highly varied content, we’ll try to emphasize
European succulents, often neglected by succulent enthusiasts.
In this first issue, in addition to a new species of Nolina, we introduce the area around La
Quiaca, Argentina and feature an article on a Mexican Ancistrocactus. We’ll also start to
present the little known succulent halophytes, those that live by the sea. We then continue
with an article devoted to two Caucasian houseleeks, re-publishing the first issue of «Urcaela»,
a series devoted to the genus Sempervivum. In this first installment, the star is Sempervivum
calcareum.
We close with an article discussing fertilization, with the opinions of an expert who will
enlighten us with the pros, the cons, and everything in between that we should know about
feeding succulent plants.
We’ll do our best to make a complete magazine, hoping to satisfy all tastes.
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Nolina pollyjeanniae
a new species from Oklahoma
by Fritz Hochstätter
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Abstract: A new species of Nolina from central-western
United States, Section Erumpentes (Trel.) Hochstätter,
Nolina pollyjeanneae sp. nov. is described and illustrated.
Key words: Asparagaceae, Nolina, Nolinaceae, United States.

Introduction
The genus Nolina Michaux is a morphologically heterogeneous
group of North-American plants, belonging to the family
Asparagaceae (Nolinaceae). If members of the Section Arborescentes
Trel. can be considered as true trees, with a robust and tall trunk
(sometimes branching after flowering), which develop numerous,
long and fibrous leaves at the top, some species of Nolina show
a morphology with very short, succulent stems (a sort of caudex
for some species) and with grassy leaves. These plants belong to
the Section Erumpentes (Trel.) Hochstätter.

The plant
In the central-western USA, in the Cimmaron River Valley in
northwestern Oklahoma State, at an elevation of 1300 m asl,
an interesting endemic grass-like Nolina grows isolated on
gentle limestone slopes, on dry rocky hills in open woodland.
This plant forms compact clumps 1-2 m wide. Nolina
greenei S.Watson ex Wooton & Standl. and Nolina texana
S.Watson are the grass-like species of Nolina geographically
and ecologically closest to this taxon. The following table
compares their characteristics:
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Stem

Leaves

Inflorescence

Distribution
range
Habitat

Nolina sp.
Clumps of acauline
rosettes, up to 2 m in
diam.
80 cm long, 2-4 mm (up
to 4-8 mm) wide, grasslike, green, convex at
the base then concave,
flexible and barely
fibrous, leaf margin
finely denticulate.

Nolina greenei
Clumps of acauline
rosettes, up to 1.5 m in
diam.
120 cm long, 2-4
mm wide, grass like,
pale green in colour,
applanate, rather rigid,
finely fibrous, leaf
margin smooth.

Variable, 40-80 cm tall,
generally exceeding
the leaves.
Oklahoma, at 13001350 m asl.

Variable, 30-70 cm tall,
often not exceeding the
leaves.
New Mexico-Colorado
border, at 1500-2000 m
asl.
Rocky limestone/
volcanic hills in open
woodland.

Rocky limestone hills
in open woodland;
woodland.

Nolina texana
Clumps of acauline
rosettes, up to 1.5 m in
diam.
150 cm long, width
variable (2-8 mm), grass
like, stiff, pale green
to yellow in colour,
completely convex,
roughly fibrous, leaf
margin rarely slightly
denticulate at the base.
Variable, 30-60 cm
tall, not exceeding the
leaves.
Texas-New Mexico, at
200-1700 m asl.
Rocky limestone/
granite hills, in grassy
shrubland.

As evident in the table, the nearest species is Nolina greenei which in contrast has smooth,
applanate and larger leaves, with smooth leaf margins. Furthermore, N. greenei grows quite
far from the habitat of this new Nolina, at higher elevations on the state border between
New Mexico and Colorado, on flat volcanic/limestone hillsides, in open woodland.
For this reason, in my opinion this Nolina from Oklahoma can be described as a new
species.
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Nolina pollyjeanneae F.Hochstaetter, sp. nov.
Nolina caespitosa, 1-2 m in diametro ; rosulis
acaulibus, multis ; foliis tenuibus, herbaceis, vix
fibrosis, marginibus minute denticulatis, lamina
inferne convexa, superne concava ; inflorescentia
saepe superans folia.
Affinis N. greenii, quae foliis latioribus, marginibus
levibus nec denticulatis, differt.
Habitat in America septentrionali, in regione
Oklahoma, in valle fluminis dictis Cimmaron, ad
1300 m alt. s. m., in calcareis saxosis collibus.
Typus a mihi designatus: leg. Fritz Hochstätter,
n° FH-0523.50, 2010-06-25 ; “USA, Oklahoma,
Cimmaron River Valley, 1350 m” ; Holotypus SRP,
Isotypus: HEID.
Specimina visa: N. pollyjeanneae : [Oklahoma] FH0523.50, FH-0523.51, FH-0523.51 (foliae), in Herb. F.
Hochstätter — N. greenei : [New Mexico] FH-0523.52,
FH-0523.54, FH-0523.55 ; [Colorado] FH-0523.56, FH0523.57.
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Description : Nolina acauline forming robust clumps 1 to 2 m in
diameter; leaves thin, grass-like, 40-80 cm long, 2-4 mm wide at the
base, deep green, quite flexible, convex at the base then concave, tip
fibrous and tapered; leaf surface smooth on the upper side, rough
on the lower side, leaf margins finely denticulate; inflorescence
central or lateral in the rosette of leaves, generally exceeding the
leaves in height, branched, paniculate, 40-80 cm tall; flower white greenish, 2 to 3 mm wide; fruit a unilocular capsule, light brown to
almost transparent, 3-4 mm wide; seeds spherical, brown, 2-3 mm in
diameter. The flowering period is May/June.
Distribution: Nolina pollyjeanneae is endemic in the state of
Oklahoma, Cimmaron River Valley, at an elevation of 1300 m
asl, on rocky limestone hills, in open woodland, and pinyon/
juniper woodland; often associated with Yucca harrimaniae subsp.
neomexicana (Wooton & Standl.) Hochstätter, Cylindropuntia imbricata
(Haw.) F.M.Knuth and Opuntia sp.
Dedicated to my big kid Polly Jeanne.

Aknowledgements: a gratefull thank to Cathy Daniel, Jeff
Thompson, Roy Mottram, Davide Donati, and to Gérard Dumont
for the Latin diagnosis.
Contact: ajo@aol.com — www.fhnavajoirt.com
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- WATSON, S. (1879): Contributions to American Bot In: Proc. Amer. Acad. Arts. 14: 248.
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Ancistrocactus

Britton. & Rose,

considerations on a quasi-geophytic plant.
by Davide Donati
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M

exico is considered to be one of the best
known countries for biodiversity, thanks to
the incredible variety of habitats which can
be found on its territory. Furthermore, some Mexican
regions are noted for their high levels of evolutionary
pressure (any cause that reduces reproductive
success in a proportion of a population potentially
exerts evolutionary pressure), that it is possible to
find distinct forms of the same species separated
only by a few kilometres.

Situated in the central part of the Mexican state
of Coahuila, the Bolson of Cuatrociénegas is
an area famous for its high biodiversity. In the
middle of one of the driest parts of the Sonoran
desert, clean water flows and forms rivers and
lakes, which provide hospitality to endemic
fish, turtles, and even living fossils such as
stromatolites (concretions created by colonies
of cyanobacteria).

Cuatrociénegas
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A plant just emerged from the soil, still
partially covered by the gypsum sand.

The discovery
Some years ago whilst I visited the Cuatrociénegas area on a day
after a heavy rainstorm, the ground was already dry and dusty on
the surface, but a few centimetres below, the soil was still moist.
Walking on alluvial areas, rich in salty deposits, among the few dry
grasses I saw a pile of fresh soil, which looked like the tunnelling
of a rodent. Curious, I went closer and I saw some hooked spines
emerging from the soil, which highlighted the presence of a small
cactus covered by a thin layer of earth. Upon cleaning up the plant
I realized that it was a small member of the genus Ancistrocactus
Britton. & Rose(1).
The rains that hit the area the next evening helped me to find other
specimens in the following days. The plants took advantage of the
heavy rains, their stems swelling with the liquids absorbed by the
roots, so that they were able to emerge above the surface of the soil
again.

1
In this paper I reject the proposal to include the genus Ancistrocactus in the
genus Sclerocactus Britton & Rose for the following reasons:
•
Ancistrocactus develops indehiscent fruits, very fleshy and juicy ; Sclerocactus
produces dehiscent fruits, dry once ripe.
•
Ancistrocactus has peculiar seeds, with tegument furrowed by fine and linear
intrusions, forming a sort of structure divided in geometrical cells, finely papillate;
Sclerocactus seeds presents a tegument normally papillate (Doweld, 2001).
•
Chloroplast DNA evidence (Barcenas et al. 2011, Butterworth et al., 2002) shows the
genus Ancistrocactus closer to Thelocactus (K.Schum.) Britton & Rose, Ferocactus
Britton & Rose ed Echinocactus Link & Otto, more than to Sclerocactus.
•
Hunt et al. (2006) mentions molecular evidence which supports the inclusion of
Ancistrocactus in Sclerocactus, but these studies are not reported; furthermore,,
the studies which support this thesis, analyze very few species which questions the
inclusion of Ancistrocactus in Sclerocactus.
•
The inclusion of Ancistrocactus in Sclerocactus is based on few characteristics, like
the naked pericarpel, usually scaled (as in many other North and South American
genera of Cactaceae), the presence of glands on the elongated areoles (like in many
other genera of Cactaceae), and the hooked spines (like hundreds of other species of
Cactaceae). I think that these characters have a secondary relevance, in respect of
the data reported here at points 1, 2 and 3.
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Habitat of Ancistrocactus sp.
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The plant
For many years the existence of a strange Ancistrocactus has been reported in the vast
area of Cuatrociénegas. Some people have even compared it with a member of the
genus Sclerocactus sensu stricto, consequently surrounding this plant with an aura of
mystery, given the difficulty in detecting it and also of the fact that this plant seems to
disappear so rapidly from sight. Few people can actually confirm that they found this
plant in habitat.
This is due to the most interesting characteristic of this Ancistrocactus; the ability to
remain out of sight below the soil surface, dormant even for months, covered by a layer
of dust and dirt which protects it from sun and drough and also hiding it from the eyes
of potential predators. Once the rains arrive and the water supply is sufficient to allow
a good absorption, it can swell up and appear on the surface.
This is largely possible because the stem of this plant, in particular its epigeous portion,
can retract for several millimetres, especially in its lower portion, near the neck. This
plants is able to survive dormant for several months, hidden below the surface, thanks
to its enormous tuberous root, often bi or trifurcate, which often looks disproportionate
to the stem. When the weather is rainy, the root is able to absorb the water quickly, so
the plant appears rapidly on the surface.
Specimens that show adult spination, with 4 central spines pink and rigid, not
flattened, the lower hooked are rare, while more numerous (but still not common) are
the specimens that bloom when they are still showing a juvenile spination, with no
central spines. The juveniles, with the body completely flattened on the ground and 6-10
radial spines per areole, are quite similar to other cacti, so they can be confused with
other Cactaceae, such as juvenile forms of Mammillaria heyderi Muel., or Coryphanthas.
One of the most distinctive characters of this plant, however, is the flower. Its size is
unusual for the genus Ancistrocactus, since it can exceed 4 cm in diameter and is able to
emerge and open above the spines, thanks to a long pericarpel, adorned with few, big
scales. The petals are large, silky, over 3 cm long and white with a purplish midstripe.
A young plant, 2 cm in diameter, can develop a flower wider than 3 cm.
The fruit is large, sometimes 3 cm in length, and contains large seeds, 1.5-2 mm long,
contained in a mucilaginous pulp.
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In conclusion
The characteristics of this plant are peculiar, even
if we compare it with the form ‘megarhizus’ of
Ancistrocactus scheeri Britton& Rose, a plant typical
of areas at low altitude, which also develops a big,
tuberous root. The ecology of the Ancistrocactus
from Cuatrociénegas is an important distinctive
character from the rest of the species.
Some authors considered the plant from
Cuatrociénegas as A. brevihamatus var. pallidus
A.D.Zimmerman ex A.M.Powell. I have
observed the latter plant in south-western
Texas, not far from the Big Bend area and note
that its morphology and ecology are similar
to Ancistrocactus scheeri and A. brevihamatus
(Eng.) Britton & Rose, with yellowish spines
rather applanate and quite flexible, and a
small flower (2 cm wide) with narrow petals,
unusually white, or yellowish/pinkish. This
plant grows primarily in flat and gravelly
areas, not on clayish alluvial plains, with
strong accumulation of salts and having a
quite distinct ecology from the plant from
Cuatrociénegas.

A plantlet of Ancistrocactus sp, almost invisible
in the gypsum soil, despite heavy rainfall.
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There are many noticeable differences between the plant from Cuatrociénegas
and all other species of Ancistrocactus, and in-depth studies are needed to better
understand its relation with A. brevihamatus.
However, I think the first step is a clarification about the relationship between
A. brevihamatus and A. scheeri, presently considered as a distinct species. They
are very similar in morphology and ecology except for a few characteristics,
and some intermediate forms grow in the Mexican states of Coahuila and
Nuevo León, with progressive intergradations, and consequently some in
situ data could lead us to consider them as a single species.
Bibliografia:
- BARCENAS R.T. & al. (2011) ; Molecular systematic of the Cactaceae, in Cladistic
27: 1-20.
- BUTTERWOTH, C.A. & al. (2002). Molecular systematics of tribe Cacteae
(Cactaceae: Cactoideae): a phylogeny based on rpl16 intron sequence variation,
in Syst. Bot. 27, 257–270.
- DOWELD, A.B. (2001). Il genere Ancistrocactus Br. & R. Relazioni filogenetiche e
classificazione, in Cactus & Co 2(5), 60-102.
- HUNT D. & al. (2006), The New Cactus Lexicon.
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La Quiaca
Cactuslands on the border
by Elvia Speranza and Moreno Centa
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I

n the extreme North-West of Argentina the town of La Quiaca, a point of entry
into Bolivia, lies at 3442 metres above sea level and doesn’t really offer much to
the visitor. It’s a cold and windy place, animated only by the many Bolivians who
cross the border loaded with baggage, owing to the fact that on the other side of the
border, the Bolivian town of Villazon (which almost forms a continuum with La
Quiaca), has streets full of stalls of every type, including those specialized in selling
coca leaves and “bica” (short for sodium bicarbonate), which chewed together with
the leaves, as the Andean people do, provides a mild stimulant effect and, suppresses
hunger and fatigue.
Despite this, there are many lodging possibilities for tourists at La Quiaca and
there is no lack of hotels. So during a tour of Argentina, it’s almost mandatory to
base yourself in this town, and then explore the surrounding territory from east to
west, along the border with Bolivia.
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To the east, a place that shouldn’t be missed is the village of Yavi, a real treasure, with its
adobe houses and the church with golden altarpieces and onyx windows.
However, away from the inhabited places, in almost absolute silence, one can walk and find
only lamas, vicuñas, nandús and other wild animals. There are no trees and the sparse grass,
called ichu, is the only pasture available to animals. These localities are so off the beaten track
that birds occasionally nest in the middle of the road.
The road that leads from Yavi to Santa Victoria is unpaved, but is a good road that climbs the
Sierra, crossing large plains surrounded by mountain ranges, and if traversed steadily, will
reveal a very rich environment of Cactaceae.

Oreocereus celsianus
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Even those who aren’t interested in opuntioids, will be intrigued
by the colours, shapes and the extraordinary spines of plants such
as Maihueniopsis hypogaea, Tephrocactus nigrispinus, Cumulopuntia
boliviana, Cumulopuntia boliviana ssp. dactylifera, Tunilla tilcarensis and
Austrocylindropuntia shaferi, which grow on the slopes and plains in
this area. Both lovers of globular and columnar cacti won’t be
disappointed, since Oreocereus celsianus, O. trollii, Lobivia
ferox, Parodia maassii, etc. can be spotted almost
everywhere.

Austrocylindropuntia shaferi
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an
Apiaceae called yareta or
llareta
merits
particular
mention. This lives between
3000 and 4500m a.s.l., forming
mats of microscopic rosettes of
a bright green colour that really
stand out between the rocks. In the
past it was intensively harvested and
used as domestic and industrial fuel,
but luckily it’s protected nowadays.
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Yavia cryptocarpa
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Parodia massii
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border with Chile for thousands of
kilometres, terminating at Ushuaia, in the
Tierra del Fuego. This road is mainly unpaved and
difficult, if not impossible to transit during the rainy season,
and is challenging to drivers even during the dry season. Don’t
think however that this is an inhabited land, since even here, where
the Andes are higher than 5000 meters, you can find small villages
that seem fixed in time. The area is rich with lagoons, and sometimes
just a short detour is enough to see incredible spectacles such as the
pink flamingoes of Laguna Pozuelos.

Lobivia ferox × pugionacantha
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Cumulopuntia sp.
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Tunilla tilcarensis
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Let’s not forget our beloved Cactaceae though,
since there’s a high variety of species in this area. First
of all, the rare and elusive Yavia cryptocarpa, whose distribution
range is limited to just a few hills, and has a low population density.
It’s even possible to find true forests of Oreocereus celsianus, whose woolly
hairs shine under sunlight, especially when back-lit, creating incredible
atmospheres. Here and there, Parodia maassii, Rebutia pygmaea, Lobivia
pugionacantha subsp. pugionacantha, Lobivia ferox var. longispina, etc. stand
out and it’s even possible to find hybrids between Lobivia ferox and L.
pugionacantha.
We must also not forget the above mentioned plants such as Tunilla tilcarensis,
Austrocylindropuntia shaferi, A. verschaffeltii, Cumulopuntia boliviana, etc…
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We consider that a stop in La Quiaca is recommended
to any visitors interested in nature in its various forms, in
addition to finding interesting cacti, and not forgetting that
from here it’s quite easy to descend towards Jujuy, to the
Quebrada Humahuaca, another unforgettable place.
We’ll talk about this later, before we have to speak about
the plants we mentioned…

Yavia

cryp
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rpa (
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lant)
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The European Maritime Succulents

Crithmum maritimum
the succulent of storms

by Gérard Dumont and Antoine Mazzacurati
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O

nce upon a time there was a fairy, whose flighty husband had a
mistress. The jealous fairy in revenge changed him into a fish, and
his mistress into a plant living on a sea-facing cliff, condemned to
see each other forever, but unable to touch. This is how a Breton legend(1)
explains the origin of skaouarc’h, Crithmum maritimum L.
Don’t worry, Acta Succulenta doesn’t have any intention to become
a journal specializing in fairy tales and myths, but simply wishes to
put some emphasis on indigenous succulents that inhabit our regions
and on their environments, and thus, among these, the sea-coastal
environments. Indeed, the maritime succulents are often overlooked
and poorly known by enthusiasts, although they are really extremely
interesting, due to their very peculiar ecology, and the complex
survival strategies that they developed in order to survive in an
environment very hostile to superior plants.
The first article of this series is devoted to Crithmum maritimum,
a plant strictly confined to coastal areas but also a true succulent
plant. This plant gracing rocks and cliffs in most of Europe is also
one of the very few succulents which it’s possible to appreciate the
scent of the leaves before...eating them.
Very few lovers of succulents plants would never have been to
the coast, on the Mediterranean, as well as the Atlantic, and all the
readers of this journal have probably seen this plant, so common
on our coasts. But would they have examined it? No? Well...we
are going to fix this oversight.

1

Reported in Allaire D. (2012), Étonnante flore de Bretagne
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Ecology
Crithmum maritimum is a maritime, heliophylous plant, mainly saxicolous
(i.e. living on rocks) and generally rupicolous (i.e. living on more or less
vertical cliffs). Most often it appears as a chasmophyte (i.e. a plant that lives
in crevices).

A maritime plant?
Crithmum maritimum is a maritime succulent. Well, but what’s a maritime
succulent? And, more generally, what’s a maritime plant?
A maritime plant is a plant that lives in places where it’s directly influenced by
the sea. In practice, maritime plants are those plants that spontaneously grow
on the narrow coastal strip between the sea and the natural limit (2) of the scrubland that precedes the trees.
The vegetation of this maritime strip is itself divided into several rather well
individualized strips, running parallel to the coastline, with variable width,
some being very narrow (a few meters or sometimes a few decimeters). This
horizontal ecological partition is similar to that, vertical, of high mountains. The
difference between “coastal plant” and “maritime plant” is very similar to that
between “mountain plant” and “alpine plant”.
Be careful, a maritime plant isn’t a marine plant, since this term describes the few
superior plants that live in the sea. They are actually very few among the superior
plants.

2
This natural limit is very often a virtual limit, far from what the real limit on the field, due to
agriculture, urbanization, tourist flow, and attempts to stabilize the dunes through reforestation...
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Its domain, the spray zone
On the coast, Crithmum maritimum occupies a rather
narrow strip starting from the upper part of the tidal zone,
at the spring tide high water mark, up to the upper limit of
the part of the sea cliffs that is exposed to sea spray. One
might even consider that this plant ‘draws‘ on the coastline
with great accuracy, the so-called “spray zone”. From a
phytosociological point of view, Crithmum maritimum
represents a characteristic and one of the best indicative
elements of the floral community of the spray zones of the
European rocky coasts.
In addition to the rocks, Crithmum maritimum can be
found on certain pebble bars, where it can be abundant
but only if they are sufficiently stable, therefore a few
back from the sea, while it is generally absent on the
moving bars. It’s also possible to find it on sandy
substrates, at the margins of lawns bordering beaches,
mainly in the Mediterranean area, where tides are
limited; on the Atlantic coast it more rarely grows
there, as well in semifixed dunes, and is less abundant
than on rocks, which are its ideal habitat. It should
be noted that, when Crithmum maritimum is found on
sandy susbtrate, this last is often only a layer of sand
covering rocks or a pebble bar in which its deep roots
dive. Crithmum maritimum is completely indifferent
to the soil’s pH, and acidic or alkaline, it makes no
difference.
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Crithmum maritimum withstands water spray
perfectly and even tolerates strong splashing waves,
but doesn’t like to be submerged, except for very short
and temporary periods. It is particularly abundant in
very exposed areas like rocky points facing the open
sea, where it can withstand persistent winds and heaviest
storms, unscathed. In such places, it is often the dominant
plant and can even form flourishing, mono-specific
populations, literally covering the rocks. Along the Atlantic
coast, in exposed rocky places, Crithmum maritimum is the
superior plant that comes closest to the high tide limit(3).
It’s also possible to find it abundant in anthropized environments,
like the damaged joints of harbour walls, the crevices and cracks in
the docks, the stonewalls facing the sea, etc.
In short, it’s an opportunistic plant, ever present and commonplace
along the Atlantic and Mediterranean coast, with a strong potential
for colonizing and dominating inside the “spray zone”.

3
In sandy areas, some other succulents do better, growing even below the
high tide limit, we’ll talk about this here in the future. That’s the same for some plants
from the high slikke of the mudflats.
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Living on rocks doesn’t
mean having a “poor
appetite”
Like many maritime plants, Crithmum
maritimum
ecologically
behaves
like a nitrophilous halophyte(4) (the
two words are often condensed in
halonitrophilous), that is, a plant that
accepts (or sometimes needs) a relatively
high salinity in the substrate (halophyte),
as well as liking or needing high quantities
of nitrogen.
Isn’t it a paradox that a nitrophilous
plant, lives on mainly mineral, bare rocks?
Absolutely not!
In reality, despite their strong « mineral »
look, the sea-facing cliffs, or, more exactly,
the fissures and crevices within them, are
very rich in nutrients: the wind as well
as the sea, by the sprays and the tempest
waves, regularly deposit organic matter
and salts, which are caught in the cracks by
runoff. Then the rain, washing the remaining
deposits, increases this phenomenon of
concentration of nutrients in the cracks.

4
The term halophyte has the opposite meaning of
glycophyte, which describes a plant unable to withstand even
slight and temporary increases of salinity in the substrate caused
by the chlorides, that is, the majority of plants
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An indissoluble couple, the
plant and the rock
The main factors that limit the
establishment of plants in the crevices of
the maritime rocks are mechanical (the
strong winds and the waves of the high
tides can break the aerial part of a plant or
even uproot it completely) and osmotic:
the high concentration of sodium chloride
(NaCl) of these substrates, makes them
physiologically dry even when they are
permeated with water. Various xerophilous
adaptations, like a cutinized epidermis,
epidermal wax, a strong osmotic pressure
powered by the roots, and, of course, a
certain degree of succulence, should come
as no surprise even in these apparently very
wet environments during a large part of the
year.
Crithmum maritimum is a good example of
such an adaptation, since it can withstand
both mechanical and osmotic adversities: for
the mechanical resistance, its stems are at the
same time flexible and rich enough in structural
fibres, and don’t easily break (except at the end of
the growing season, when the fruits are formed,
and then they can easily break at their base);
its hemispherical clumps of dense, thin leaves,
absorb and mitigate the wind pressure without
contrasting it, and, in case of major damage, its
stock and its long, tuberous roots, deeply anchored
in the crevices, quickly sprout new stems. Once
established, nothing can remove it.
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This perfect adaptation to very exposed
coastal environments is a remarkable
selective advantage in the maritime rocky
areas that are the favourite biotope of
Crithmum maritimum. As a consequence,
the plant is very abundant in these
places(5) whilst it’s completely absent even
a few meters or a few decimeters in the
hinterland, where a less specialized flora
is more competitive and replaces it.

5
In the Atlantic area, naturalists commonly use
the term “Crithmum rocks” to define the rocks in the
spray zone: the plant is so linked to its environment,
that it’s used to define the environment itself.
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When the sea acts as a stork
To be clear, the factor that limits the distribution of
Crithmum maritimum to the spray zone isn’t just natural
competition, but also the way it’s disseminated: thalassochory.
This term describes any way of an organisms dispersal by the
sea (from Greek Thalassa).

Sea water

Fresh water

Indeed, Crithmum maritimum’s seeds (achenes really, cf. infra)
are perfectly adapted to this type of dispersal: corky and very
light, they are easily captured by the strong autumn winds,
but, if they don’t quickly land inside a crevice, sooner or later
they fall in the sea, or are captured by sea waves during storms.
Their low density allows them to float(6) for a long time, and sea
currents can transport them far away, without any problems,
since germination is inhibited while they are floating on sea
water.
The waves crashing on the cliffs will deposit them, but even
this violence can be well withstood, since the seeds’ fibrous shell
will protect them perfectly from the repeated clashes on the
rocks, and help to anchor them in the crevices thanks to their
half-moon shape and a slightly grooved surface. The seeds will
then remain dormant until the first good soaking by fresh water.
6
The seeds of most plants sink in water, as a matter of fact, gardeners
put the seeds in water to discard the dead ones, which stay afloat. With Crithmum
maritimum this test is without valour: in sea water its seeds float nearly indefinitely
and, in soft water, they sink only after a few days.
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Distribution
Crithmum maritimum has a vast distribution
range, an obvious consequence of the abovementioned thalassochory, which allows it to
easily colonize all suitable places.
Crithmum
maritimum
is
present
and
spontaneous in all the European Atlantic coastal
zones (including the British Isles), on the coasts of
the British Channel, Northern Africa, the Canary
Islands and Madeira. It penetrates, even if just a
little, in the North Sea (Belgium and Netherlands),
where it’s rare and localized though, mainly being
present in the anthropized areas (dikes, etc.).
Crithmum maritimum is equally present, but with
some gaps, on the entire Mediterranean coast (islands
included) and the Black Sea.
We shouldn’t forget that despite the thousands of
kilometres covered by its distribution range; this is
really a very narrow strip, just a few dozen meters
wide, at most!.
Throughout its range its abundance varies a lot
depending on the type of coast: it is rare or absent
along the sandy coasts with dunes, on the contrary very
abundant and common, often dominant(7), on the rocky
European Atlantic coasts.

7
One of its most successful competitors seems to be, on the Atlantic
coast, an introduced maritime plant, escaped in ancient times from cultivation,
but spontaneous on the Mediterranean coasts: Senecio cineraria DC., the « Silver
Ragwort », but this competition is limited to those localities with a mild climate and in
not very exposed situation, since Senecio cineraria is much more frost sensitive than
Crithmum maritimum. The invasive South-African Aizoaceae, Carpobrotus sp. can
also strongly compete in protected situation in mild climate areas. However, in highly
exposed to the sea localities, Crithmum maritimum reigns unrivalled.
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From the coast of Ulster (left) to
the Adriatic coast (right) via that
of Brittany (middle) and many others, Crithmum maritimum is present
everywhere.
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Description
Clump: lively plant that forms a clump with a flattened and irregular dome. Stems and leaves are a vivid and
bright green colour, sometimes more or less glaucous or very glaucous, depending on the geographical
origin, with the Mediterranean populations generally more glaucous than the Atlantic ones, but this is not
a rule. The clump’s height varies from 20 to 30 cm, but much less in very exposed areas (just some cm in
these cases), where the plant looks much more compact, dense and more succulent.
Stems: fibrous, slightly woody at their base, especially on the joint with the neck, often slightly zigzagging,
little or no branching, except on the upper portion (the branches bear umbels). Stems desiccate more or
less completely after fruiting and are regularly renewed (every year in exposed environment). New stems
appear at their base or directly from the neck.
Leaves: persistent; alternate with amplectant base without stipules; petiole branching in 2-3 levels; succulent
leaflets, narrow linear-elliptical, borne vertically or almost vertically.
Roots: main roots are tap roots, thick, few, very long compared to the plant’s size; they penetrate very
deeply into the crevices searching for humidity and strongly anchor the plant. Secondary roots scarcely
developed.
Flowering: starting from end of June/beginning of July, and lasting all summer, up to the middle and
sometimes even up to the end of autumn. The plant can bear flowers and fruits at the same time. The
inflorescence is typical of the Apiaceae: an umbel of umbels. The latter are made by tiny hermaphrodite
flowers, whitish or greenish-yellow, sometimes turning to pink before wilting. The five petals, short and
wide, are strongly curved inwards. The inflorescence very much brings to mind that of fennel (Foeniculum
vulgare Mill.). The highly nectariferous flowers attract not only insects, but, in the Mediterranean area,
lizards as well.
Fruit: pyriform diachene, that means it’s an achene (an indehiscent dry fruit, whose wall doesn’t open and
is more or less fused with the seed; which is disseminated as it is, despite being a fruit, it functionally
behaves like a seed) and it’s diachene because it contains two seeds, each inside its own carpel cell; the
two portions of this diachene (mericarps) split when the “seeds” are disseminated, but don’t open since
each portion is an independant achene. The fruit’s surface is grooved, with a more or less pinkish-purple
colour when fresh, whilst it dries up at maturity before disseminating; its consistency becomes corky and
it becomes light and can float, helping its dispersion by wind and waves (cf. supra). Maturity and seeds’
dispersion are spread over time, from the beginning of autumn up to the end of winter.
Other: like many Apiaceae, the plant is rich in essential oils in each of its parts and is thus strongly scented,
including the seeds. Its odour is pleasant and spicy, and it can be described as something in-between a
fennel, a carrot and a lemon. The leaves are edible when fresh, and have a strong, salty and spicy taste,
very pleasant during spring; then fading and becoming much less pleasant by the end of the season.
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Possible confusion
Crithmum maritimum is easily recognizable
in situ and difficult to confuse.
In most of its distribution area, it can’t
be mistaken with any other plant, with
the exception of Inula crithmoides L.(8)
(Asteraceae fam.) during the vegetative stage,
especially considering that these two plant
can intermingle, but, considering that both
plants flower throughout summer, it’s rather
difficult to confuse Crithmum’s umbels with
Inula’s radiating flower heads.
However, in Corsica and Sardinia, the
confusion can sometimes occur with another
Apiaceae, which is endemic from these islands:
Seseli praecox (Gamisans) Gamisans, which has
more numerous, more flattened and wider
leaflets. Despite its presence on maritime rocks,
it is less maritime than Crithmum maritimum
and much rarer.
Crithmum maritimum is not only an unmistakable
plant; it can be recognized even with closed eyes
as its characteristic scent eliminates any possible
confusion.

8

Crithmum maritimum growing with
Inula crithmoides.

We’ll discuss this plant in a future article.
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Pollinating insects are very often
small beetles
(Cteniopus sulphureus).
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Uses
Crithmum maritimum, the maritime fennel, was once commonly cultivated in vegetable gardens (with
varying degree of success), away from the sea, since those who lived near coastal cliffs were obviously keen
to collect the abundant wild plants.
Its strongly tasting aromatic leaves were used as a vegetable (cooked like green beans) or as a side dish
(as pickles, like gherkins), and its “seeds” (we should say its fruits) used as spice. In Italy, the inhabitants
of the coastal areas used to serve it with fish, pasta or on top of pizza. One of the quickest and easiest way
to taste it is to dice its fresh leaves and mix them in a salad with other vegetables (9).
Consumption of Crithmum maritimum dates back at least to ancient Greece and ancient Rome. Indeed, this
plant is mentioned(10), and its medicinal and alimentary consumption discussed, starting with Dioscorides(11)
and Pliny(12): in fact, most of the ancient authors of pharmacopeias or alimentary plant treatises mention
it (13), right up to modern times. Even Shakespeare, in the 17th century, mentions it(14) and emphasizes the
dangers of collecting it.
Today, its consumption and cultivation have fallen almost into disuse.
Crithmum maritimum is still marginally used in cosmetics due to its richness in essential oils, and the
leaves used for this purpose can only be collected in habitat, since only wild plants can produce leaves with
a sufficient concentration of essential oils. This collection doesn’t affect the natural populations, since the
plant is quite common in many places and collections represent just a small fraction of the total number of
plants. In many places, like France for example, collections are strictly regulated: leaves are collected only
in authorized localities, where the plants are extremely abundant. However, the future lies in the in vitro
replication of cells, currently in development, but almost a reality for the cosmetic usage of this plant.
For all types of usage, culinary or cosmetic, the best period to collect it is right before flowering, that is, at
the end of spring, when its olfactory and gustatory properties are at their best.
Obviously it can be cultivated just for its beauty...

9
ATTENTION ! The Apiaceae family includes many very toxic plants (ask Socrates…), so if you want to taste Crithmum
maritimum, please make sure it really is this species, since we’d be very sorry to lose readers right after the first issue.
10
The exact identification of plants mentioned in ancient texts is always subject to interpretation doubts, but in the case of
Cretmos/Krêthmon it seems to be reliable.
11
Dioscorides, De Materia Medica: 2.129.
12
Pliny the Elder, Historia Naturalis: XXVI:L (26.50).
13
For an exhaustive list, see F. Borde (1910), Etude phramacognosique du Crithmum maritimum : 100 pp.
14
King Lear, Act 4, Scene 6.
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Protection
In the United Kingdom, Crithmum maritimum is not protected,
nationally at least.
In Italy, Crithmum maritimum is not protected.
In France, Crithmum maritimum is integrally protected in the region
of Aquitaine (Arrêté du 8 mars 2002), since the coast in this region is
sandy and the biotopes capable of sustaining it are scarce. In the rest
of the territory, Crithmum maritimum is included in the list of plants
potentially subject to permanent or temporary regulation by the
Prefect (Arrêté du 13 octobre 1989) that allows to locally regulate, if
necessary, its collection for cosmetic and alimentary uses.
In Spain, Crithmum maritimum is partially protected in the
autonomous region of the Illes Balears (Decreto 75/2005, de 8 de
julio); collection for commercial purposes is prohibited without a
permit.
In Algeria, Crithmum maritimum is integrally protected by the
Décret exécutif n° 12-03 du 10 Safar 1433 (4 January 2012). The plant
is actually rare in this country and is considered to be threatened.
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Crithmum maritimum growing with
another succulent from the maritime
rocks, Cochlearia officinalis L. (we’ll
speak about it in a future issue).
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Cultivation notes
Crithmum maritimum can be cultivated in the open ground all year round,
in those regions with oceanic or Mediterranean climates at least. The soil
should be light and well draining, but rich.
As far as we are aware of, Crithmum maritimum, has probably never been
cultivated in pots by succulent plant growers, so it’s rather difficult to
gather any suggestions about the cultivation of an adult plant in a pot.
Unfortunately, we are unable to give very reliable advice about that
because observation of the wild plant is enough for our happiness.
Like any other maritime plant, Crithmum maritimum lives in salty
substrates with a strong osmotic pressure, and it’s thus useful to be heavy
handed with fertilization, not only to feed the plant, but to keep a strong
osmotic concentration/salinity in the substrate. Even a pinch of table salt
dispersed over the soil from time to time will be well accepted. A very
deep pot, filled for the lower 2/3 with a compost rich in organic matter
and the top third with thin gravel or coarse disintegrated granite, will
help it not to feel nostalgic of its native biotopes.
In order to keep the plant compact, it’s better to cut the stems at the
base just after flowering. After observing the dwarfed specimen in
situ, whose aspect reminds that of some Tylecodon or Pachypodium
(with a much less pronounced “caudex” obviously), it’s impossible to
resist replicating those shapes, with small pots and regular pruning.
Crithmum maritimum tolerates temporary aridity, but it isn’t rot
prone, so it must be cultivated outside all year round even in very
humid areas, both due to rainfall and environmental humidity. It
needs full sun exposure, but in its natural habitat the proximity
with the sea mitigates summer heath, as well as day and night
temperature fluctuations. For this reason, in case it’s cultivated
far away from the coast, in areas with hot weather, it is suggested
that a south-east or east facing position would be best.
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Hardiness
Crithmum maritimum can withstand only moderate frost
(from about -5°C to -7°C in situ(15), likely less in cultivation).
In case of even lower temperatures, the foliage (the little that
remains in winter) will be damaged or destroyed, but the
plant will resume vegetation from the stock and, in case even
this is destroyed, the deep roots will eventually develop new
shoots.
It’s quite likely, actually certain, that the hardiness of these
plants varies with the latitude of provenance, since the winter
cold of the Scottish coast is, for instance, slightly more rigid
than that of the Tunisian coast!
15
It’s a simple order of magnitude, since it’s very difficult to be precise
on the seacoast, where the temperature can vary by many degrees simply by
moving a few meters.

Aspect during winter
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A question of salt
Traditionally, a spoon of table salt (NaCl) from time to
time, at the base of Crithmum maritimum, when cultivated
in vegetable garden, was suggested as being beneficial: then
this practice has been experimentally demonstrated to be
useful, a sufficient quantity of NaCl actually stimulates the
plant’s growth(16), with the optimum concentration found at
about 50 mmol/l, a rather modest concentration compared to
that of some other mandatory halophytes (mainly plants from
sea mudflats), which need much more salt and are, contrary to
Crithmum maritimum, virtually impossible to cultivate in a normal
non-salty soil.
However, it’s rather difficult to demonstrate that this addition of
salt could have any real effect on the open ground, due to the quick
and continuous rain-wash... On the contrary, a pinch of table salt
spread over the soil in a pot (from time to time and with moderation!)
should make the plant happy. It would also be possible to water the
plant with sea water from time to time, if available(17), thus adding, on
top of NaCl, many other trace elements.
It should be pointed out that the experimental results on this matter
are contradictory, since another study(18) has shown no noticeable
effects on the plant’s growth by adding salt. This seems to demonstrate
that the halophytism of Crithmum maritimum is more a good tolerance to
salt, than a physiological need, which makes it possible to cultivate it in
conditions that are much less salty than its natural environment.
In any case, even if they slightly slow down growth, the addition of salt
remains useful for cultivation as vegetable (to improve the taste) and as an
ornamental plant (to increase the succulence).
16
Ben Amor N. & al. (2005), Physiological and antioxidant responses of the perennial
halophyte Crithmum maritimum to salinity, in Plant Science 168(4): 889–899.
17
The salt used for sea aquariums could be used, it’s rather expensive, but it’ll be used just
occasionally, so it’ll last a long time.
18
Ben Hamed K. & al. (2004), Salt response of Crithmum maritimum, an oleagineous
halophyte, in Tropical Ecology 45(1): 151-159.

Acta Succulenta 1(1) 2013

Crithmum maritimum

46

Propagation
Sowing is the simplest way, if fresh seed is available. Be
careful, the plant grows on salty substrates, but germination
needs a temporary desalination of the soil, as happens with
most halophytes. In nature, this happens with the heavy spring
rains. This strong germination inhibition by salt isn’t casual but
adaptive, since it avoids the seeds germinating whilst still being
transported by the sea, rather than when they find a suitable
substrate.
In cultivation, sowing should be done on non or slightly salty
substrates, and watered with sweet water. The ideal salinity
for germination is much lower than the ideal salinity for plant
growing(19).
In practice, the achenes should be sown as they are, or, if you are
patient, ”peeled” to obtain the naked seed: in this way the natural
mechanical and microbiological degradation of the achene’s wall
is mimicked, improving germination rate and speed. Several old
books(20), dating back to the period when this plant was commonly
cultivated in vegetable gardens, recommend autumn sowing, as
soon as the seeds are ripe, in order to accelerate germination and
growth the following spring, but seed peeling should achieve the
same result.
Taking stem cuttings during spring (before flowering) or splitting
clumps are also viable methods of propagation and it’s even possible
to do root cuttings.

19
Atia A. & al. (2006), Alleviation of salt-induced seed dormancy in the perennial
halophyte Crithmum maritimum, in Pak. J. Bot., 38(5): 1367-1372.
20
J.W.H. Trail (1884), The Illustrated Dictionary of Gardening 1: 398. ; F. Burr (1865),
The field and garden vegetables of America: 381. ; W.P. Thomson (1920), The Vegetable
Garden : 643.
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Where to get this plant?
Crithmum maritimum is very seldom available at
the market, as well as spice plants or plants from the
“vegetable gardens of yesterday”. Unfortunately, its
seeds are not easier to find than the plant itself...
Nevertheless, by looking hard on the Internet it’s possible
to find a few producers of aromatic plants offering seeds of
Crithmum maritimum and even plants with various locality
data, but, in practice, the scarce demand implies that stocks
are always limited and the availability isn’t always assured...
To start to cultivate it, the best way would be to get it directly
from some other grower (not an easy thing), or, probably
easier, to collect some seed or cutting in situ, wherever this
plant is abundant and not protected. In case of collecting
in situ, the plant shouldn’t be uprooted, both because this
is often prohibited, but also because this would damage the
rocky coastal environment, where the plants have difficulties
establishing themselves(21). Moreover you won’t succeed
because, to be honest, to extract a Crithmum maritimum from its
rock, you would need a sledge-hammer…

21
The difficulty isn’t due to the slowness of the plant to re-establish itself, but
to the fact that the substrate, once naked and disturbed, gets washed away by the
storms before this happens.
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The goal of any grower of Crithmum
maritimum: getting a plant looking like
this one.
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A bit of nomenclature
Crithmum maritimum L., Sp. Pl. 1: 246 (1753)
Family: Apiaceae (nom. alt. Umbelliferae)
Type: (Lectotypus) Herb. Clifford: 94, Crithmum 1 (BM-000558263) / design.
Reduron in Jarvis, Order out of Chaos: 458 (2007) // Crithmum maritimum L. is
the nomenclatural type of the genus Crithmum L.
Synonyms:
≡ Cachrys maritima (L.) Spreng., Mag. Neu. Ent. Ges. Nat. Fr. Berlin 6: 259 (1812)
= Crithmum canariense Cav., Anal. Cienc. 3: 35 (1801)
Chromosome number: 2n = 10 (22).

Common names
(gb) Rock samphire, Sea samphire, Sea fennel.
(fr) Criste marine, Perce-pierre, Passe-Pierre, Casse-Pierre, Fenouil
marin, Herbe de saint-Pierre.
(it) Finocchio marino, bacicci, cretamo, spaccasassi, paccasassi,
frangisassi, critamo, critmo, crite, crista marina, erba di san Pietro.
The ancient Romans, already knew this plants as Crithmum, the
name that would eventually be used by Linneaus. The Romans had
in turn borrowed the name from the ancient Greeks who were calling
it Krêthmon (Κρήθμον), for the resemblance of its achenes with barley
grains (Κρήθή, Krêthê). For this reason, its common name “cretamo
marino / criste marine” could be interpreted maybe as “sea barley”.
22

Related species
Although some other species have been added to the genus Crithmum,
it is currently considered as a monotypic genus, since some of these
species have been recombined into other genera, or reduced to
synonymy with Crithmum maritimum (simple phenotypical variations,
or at most, minor morphological variations, due to its large distribution
range).

Infraspecific taxa
Despite its vast distribution range, that covers very different areas
from a climatic point of view, Crithmum maritimum is morphologically
and ecologically rather homogeneous, and it would seem that there
are no intraspecific taxa worth of consideration.

E. Ruiz de Clavijo Jiménez, Numeros cromosomaticos de Plantas occidentales: 625.
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Conclusion
Crithmum maritimum is an uncommon succulent plant in
cultivation, but beautiful, strong and with a nicely aromatic
foliage. It’s also very interesting for its very specialized
ecology, yet it’s possible to cultivate it in quite different
conditions than the natural ones, something that it’s not so
common with halophytes. Finally, it’s very peculiar, since
it belongs to a family, the Apiaceae, which nobody will
think about when mentioning succulents.
Why not give it a try? And if you don’t believe the old
Breton myths and get tired of it: Eat it !
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Tempus Sempervivi

H

ouseleeks (Sempervivum L. genus, Crassulaceae family) are often ignored or even forgotten by succulent plant enthusiasts.
True, these plants don’t grow on inaccessible Mexican barrancas or quartz fields of the Great Karoo, but on the mountains
and hills in the heart of Europe, sometimes a stone’s throw from our house.

Beautiful, sometimes splendid, interesting from a botanical point of view as in cultivation, we hope to make them look like
“stars” to those who have ignored them until now, reputing them as second class plants.
We kick-off this series of articles dedicated to houseleeks with one of the finest members of this genus, that could be described
as one of the most beautiful rosette-forming plants: Sempervivum calcareum Jord., the “Limestone Houseleek”. Since it’s also very
easy to cultivate (not all the houseleeks are easy, contrary to common belief), this choice was a must.
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Sempervivum calcareum Jord.,

portrait of a misunderstood star
by Davide Donati et Gérard Dumont
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D

ue to their beauty, the Maritime Alps are a very popular destination with tourists, and
many will have noticed the houseleeks, our small “fat artichokes”: some will have
recognized the Common Houseleek, Sempervivum tectorum L., others the Cobwebbed
Houseleek, Sempervivum arachnoideum L., and these species grow almost everywhere on the Alps
(and on several other European mountain ranges). However, the most curious amongst them
will have noticed in this area another grey-reddish houseleek, which resembles S. tectorum but
with different characteristics, and those even more observant will have realized that it doesn’t
grow anywhere else on the Alps.
The identity of this houseleek obviously lies in the title of this article: Sempervivum calcareum, a
plant that we could define as the “star” amongst houseleeks, unfortunately little known.
In this article you’ll find many references to S. tectorum, since this is both the most common
houseleek in cultivation and the plant which most often gets confused with S. calcareum.

Description
Although all succulent plants enthusiasts can usually recognize a houseleek, distinguishing
the various species it’s another matter, especially in cultivation, particularly when there’s
only one specimen available. However, recognizing S. calcareum it’s generally easy, even in
cultivation.
Clumps: dense, regular and very compact, which expand laterally by producing abundant and
short stolons, each of them terminating with a rosette; these stolons are almost invisible, since they
are hidden by the rosettes. When they reach maturity, the rosettes don’t produce stolons in the year
they flower.
Adult rosette: flattened, sometimes depressed, apex not prominent; leaves numerous (more than
S. tectorum), densely imbricate with little room between leaves. Dry leaves form a thick and hard
layer at the base (much harder and prickly than S. tectorum).
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Leaves: thick and rigid, generally narrower than S. tectorum; with mucronate-acuminate tip, hard and
rather prickly (much more than S. tectorum); rather pale grey-green colour, tending to glaucous, with a
reddish-brown apical patch, strongly in contrast, with well defined and clear margins, on both sides of
the leave (in S. tectorum, the apical patch, if present, has blurred and not well defined margins, and tends
to bend along the leaf’s margins). The margins are fringed by a series of non glandular cilia. External
leaves can turn yellow or even whitish if exposed to strong sunlight during summer, but this is neither a
symptom of scorching nor of physiological distress. Each leaf is entirely pubescent even on adult plants
(with individual variability and depending on the environment), but hairs are very tiny, so the leave looks
glabrous at first glance. Hairs aren’t glandular, so the leaf seems smooth when touched rather than sticky,
and it’s slightly scented.
Once dry and dead, the leave attains a light grey, almost silvery colour, partially keeping its original
rigidity, but the external side tends to wrinkle markedly, looking like raisins, and then decompose very
slowly. Quite different is S. tectorum, whose dry leaves are darker, thin, delicate, papery, and decompose
faster.

F.B.
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The typical appearance of flowering S. calcareum
in exposed situation. Note the very narrow look
of the inflorescences and their brick colour, which
contrasts with the pale petals and the discoloured
appearance of the rosettes. The habitat on limestone rock among sub-shrubs of the Mediterranean
scrubland is also typical of the biotopes of this
plant. [slopes of Mt Ventoux, France, ca. 1000 m]
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Inflorescence: terminal, in July (-August); the floral stalk is decidedly erect, with
very short lateral branches, quite adpressed to the main stalk, much less opened
like a fan as in S. tectorum and in the majority of the other members of the genus.
This minaret-like appearance of S. calcareum, is very characteristic and allows to
notice the plant from a distance. The strong insulation gives to the floral stalk a
reddish-purple colour, much in contrast with the ivory colour of the rosettes under
this condition. In situ, S. calcareum flowers with a frequency comparable with that of
the other houseleeks, whilst when cultivated at sea-level, particularly in areas with
oceanic or cold continental climates, flowering is very rare. Each rosette is strictly
monocarpic and dies after flowering, as is the case with all the houseleeks, but it’s
soon replaced in the clump by the offsets produced the year before.
Flower: actinomorphic, rather small, markedly polymerous (a dozen of floral divisions,
but the number is variable between plants and even on the same plant, so it’s scarcely
significant). Corolla wide open, with rather narrow linear petals, (the lower half
narrower than those of S. tectorum), not tangent to the base since they are separated by
thick and rigid sepals, inserted between them (sepals are more flexible and recurved
in S. tectorum). The petals colour is dirty-white, more or less pinkish depending on the
individual; the fact that this pink tinge is distributed on the entire limb and not just
on the petal’s base or the staminal filaments, makes this houseleek being attributed to
the “red”(1) flowered houseleeks. Petals base visibly purplish-red. Staminal filaments
purplish-red, glabrous (the filaments base is slightly hairy in S. tectorum).
Variability: as with all the houseleeks, S. calcareum presents a certain degree of
morphological variability between different populations and even between individuals
of the same population (size and leaf density of the rosette, leaf shape and colour, flower
colour, etc.). However, it should be pointed out that in S. calcareum this variability is low,
even very low, when compared with that of the other species of Sempervivum.
S. calcareum can therefore be considered as a morphologically little variable houseleek
(little variable only while considering in the frame of this Chameleon-genus).

1
The limb colour pf the petalsis is a characteristic which allows to split the houseleeks stricto sensu
(subgenus Sempervivum, that is, excluding the subgenus Jovibarba) into two well defined groups, the “red”
flowered houseleeks and the “yellow” flowered ones. This colour difference seems to be important, since there
appears to be a real phylogenetic distinction between these two groups. The yellow flowered houseleeks are
mainly eastern in distribution, so that the only yellow flowered western true houseleeks are S. grandiflorum and
S. wulfenii in the Alps, but more about that later...
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Example of S. calcareum (left side) and
S. tectorum growing intermingled. This
shows us how the confusion between
this two species by former botanists is a
consequence of poor research in situ ...
[slopes of Monte Torragio, ca 1500 m —
Photo F. Bertaux]
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Distribution area of Sempervivum calcareum, (in red).

Its good morphological characterization and low variability
make S. calcareum a rather easy plant to identify both in situ
(in the wild) and ex situ (in cultivation). Once “adjusted
the eye”, it becomes very easy to recognize it, something
that can’t quite be said for its “cousins”… In situ the only
possible confusion is with S. tectorum, mainly during Spring,
when the snow has just melted and the vegetation is just
beginning to grow, and the rosettes of S. calcareum are rather
retracted and purplish. During the rest of the year it’s very
difficult to confuse it, except for some scarcely characterized
individuals.

Distribution
Sempervivum calcareum is endemic of the calcareous
south-western Alps. Its distribution range spans from
Triora in Italy up to the Devoluy massif, north of
Gap in France, forming a sort of crescent around the
crystalline massifs of the southern Alps, where this
species is absent. It should be noted that the northern
limit of its distribution, north of Gap, coincides with
the biogeographical (floristic and faunistic) limit of
Southwestern Alps. The western limit touches the Rhône
valley (mount Ventoux and others), but doesn’t go beyond it.
The distribution range of Sempervivum calcareum can be considered homogeneous and continuous, without any important subdivisions
or gaps in its distribution. With a larger scale though, this range looks as it consists of many small, isolated populations, but the distances
that separate them aren’t sufficient to completely block the genetic flow from one to the other.
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Also, the north-western boundaries aren’t very
precise, since Sempervivum calcareum has been
reported in the Diois and on the southern slopes
of the Vercors (French massifs), some of these are
probably identification errors between S. calcareum
and S. tectorum. Since all these areas weren’t
personally checked, on the map published here,
an “Intermediate” north-western limit is shown,
that can vary in both directions. In the literature it’s
possible to find reports of occurrences well outside
the distribution range(2), but, unless the contrary is
proved, they are invariably identification errors,
mis-identifications of S. tectorum, a species with
a very large distribution range that incorporates
roughly that of S. calcareum.

2
We still mention here an old reporting of S. calcareum at
Païolive, on the eastern margin of the Ardèche Plateau, made by
an trustworthy botanist: this ectopic location is well suited to host
S. calcareum (except for its low altitude, 200-250 m), in addition,
it’s at the same latitude than the most westwards locations of
S. calcareum in the Alps. That could lead to think that S. calcareum
would cross or have crossed the river Rhône. During a short visit to
this locality, we haven’t been able to confirm it’s presence, whilst
the nearby presence S. tectorum leads to believe to another case of
mis-identification, albeit conditionally, since there’s no proof of this
mis-identification and this locality is rather intricate and difficult to
explore exhaustively.
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Ecology
Sempervivum calcareum is a saxicolous plant, that colonizes rocks and stony areas often
south-east facing. As the name implies, it’s a calcicolous plant, however, it doesn’t seem
to be physiologically bound to a calcareous substrate, since, albeit rarely, it can be found
on siliceous substrates (on sandstone at Annot and in the gorges of Daluis, on pelite in the
Gorges Sumérieures du Cians, in the gorges of Daluis and at La Croix-sur-Roudoule, on
schist at Triora). Therefore calcicolous, but not strictly calciphilous: in reality its apparent
attitude is probably due to the fact that the areas where it grows are almost entirely
calcareous, whilst its absence from the crystalline massifs of the Maritime Alps, rather than
to the nature of the soil, is probably due to the climate of these areas, which are much less
warm and dry, to the markedly higher altitudes and the lack of the Mediterranean scrub
communities, that’s replaced by true forests. The ecological needs of S. calcareum seem to be
more macro and micro climatological, rather than linked to the substrate.
S. calcareum occupies an altitude range starting from about 500 m up to about 1600 m a.s.l.,
although it can be found frequently below 1000 meters: it is thus a medium-low altitude
mountain plant. Comparing it with the common S. tectorum, the distribution range of the latter
overlaps with that of S. calcareum, but at higher altitudes, so that reports of S. calcareum above
1600-1700m are probably due to confusing it with S. tectorum; in fact, an altitudinal overlap
occurs only in some areas. Shifting the reasoning to the vegetation belts, S. calcareum is a typical
plant of the hill level (or so-called Mediterranean level in this area), rare on the mountain level,
very rare on the subalpine level and totally absent on the alpine level, whilst S. tectorum is a
typical plant of the mountain and subalpine levels, but it can be found in all four levels.»
S. calcareum is a markedly xerophilous, heliophilous and thermophilous plant (much more
thermophilous than S. tectorum), which likes full sun exposure even at low-altitude areas with a
torrid climate, where it assumes a very poor, pale appearance, so that one of the nicest houseleeks
in cultivation is often one of the least interesting in the wild. Some of its localities are real “solar
furnaces”, where the heat is so high that very few other houseleeks would survive: amongst the
western houseleeks, S. calcareum is the species that better withstands the summer heat, while other
species, like S. tectorum, tend to move to higher elevations whenever there’s an increase of the
average temps. Although S. calcareum seems to share its distribution range with S. arachnoideum
and S. tectorum on the horizontal plane, this happens only partially in the vertical plane. If these
species grow sometimes intermingled in the northern part of the distribution of S. calcareum, the
latter very often grows solitary in the southern part of its distribution range.
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One factor that all the houseleeks share, is their dislike for
excessive nitrogen: in situ they disappear very quickly wherever
the soil is too rich with this element, and are rapidly replaced by
more vigorous plants capable of taking advantage of this nutrient,
although a real physiological intolerance to nitrogen by houseleeks
(with an increase of fungal, bacterial, etc. attacks), cannot be ruled
out. There’s only one exception: S. calcareum. Its relative tolerance
to nitrogen-rich soils is proved and almost unique in the genus,
it’s possible to find rosettes emerging from dense layers of manure,
inside sheep restplaces… clearly not ideal places to observe this
plant in Nature, but it’s presence is a fact.

an integral part of the ecology, even outside a criminal context
(marked combustibility of the spontaneous vegetation, summer
drought, high temps, frequent thunderstorms). S. calcareum has
a very low habit, strong epidermis and very succulent and thick
leaves, capable of withstanding the passage of fire, even partially
burned rosettes quickly resume growth from their centre. This
good resistance to lightning-initiated fires is probably the cause of
the popular superstition that these plants protect the house from
lighting.

S. calcareum is therefore a species perfectly adapted to a specific
habitat, the dry and sun-backed rocky biotopes of the calcareous
One last adaptation that S. calcareum shares with the rest of the Mediterranean Prealps, and this perfect adaptation makes it nether
genus, but it’s even more evident in its case, due to the environment rare nor threatened (currently at least…), but its ecological needs are
where it lives, is a good resistance to fires. The southern Prealps much stricter than the ever-present and polymorphic S. tectorum, so
are generally covered by Mediterranean scrub, where fires are its much more limited distribution range is no surprise.
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Legal protection
Neither Italy nor France, the only countries
where Sempervivum calcareum grows wild,
are currently legally protecting it.

Sempervivum calcareum after a fire. Note the
rosettes are still alive. In a few weeks, they
will recover their previous state [Mont Pensier,
France, ca 1200 m — photo F. Bertaux]
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Original illustrations [from Icones ad Floram Europæ] of the three taxa described
by Jordan (with the collaboration of J.
Fourreau for two of them), only morphotypes of the same plant, here figured at
the end of flowering time. For the nomenclatural rule of priority, the correct name
is Sempervivum calcareum Jord. and its
illustration is the holotype of the species.
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A bit of nomenclature
Sempervivum calcareum Jord., in Observations sur plusieurs
Plantes nouvelles rares ou critiques de la France (in Annales de la
Société Linnéenne de Lyon), 7: 26-27 (1849)
Famille : Crassulaceae
Synonymie :
≡ Sempervivum calcareum [var.] genuinum Rouy & E.G.Camus
≡ Sempervivum arvernense var. calcareum (Jord.) Coste
≡ Sempervivum tectorum subsp. calcareum (Jord.) Rouy & E.G.Camus
≡ Sempervivum tectorum var. calcareum (Jord.) Cariot & St.-Lag.
= Sempervivum columnare Jord. & Fourr.
≡ Sempervivum calcareum [var.] columnare (Jord. & Fourr.) Rouy & E.G.Camus
= Sempervivum greenii Baker
= Sempervivum racemosum Jord. & Fourr.
≡ Sempervivum calcareum [var.] racemosum (Jord. & Fourr.) Rouy & E.G.Camus

This species was described by the botanist Alexis Jordan, from
Lyon, France, author of many micro-taxa in the S. tectorum group,
with scarce nomenclatural values, due to his very singular and
narrow notion of a botanical species. For this reason, S. calcareum has
been considered for a long time a “Jordanian” species (“Jordanian”, as
opposed to “Linnaean”, the species described by Linnaeus), for sure
not a value-adding adjective, and for this reason neglected for a long
time, wrongly reduced to synonymy with S. tectorum, or to the rank of
subspecies or simple variety at best.
Currently however, S. calcareum is not only considered a valid taxon,
but a perfectly distinct species from S. tectorum: which is not only clearly
separated from a morphological, chorological and ecological point of
view, but also has a different number of chromosomes and lacks any
hypothetical links: S. calcareum has a diploid genome with a number of
somatic chromosomes of 2n = 38, whilst the genome of S. tectorum is,
like many other houseleeks, (allo-) polyploid, and its number of somatic
chromosomes is “2n” = 72.
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To be convinced about the distinction between S. calcareum and
S. tectorum it’s sufficient to visit one of the localities where these plants live
sympatrically, particularly on the north-east of the distribution range of
S. calcareum: not only are the two species perfectly distinguishable, but
it’s impossible to find any hybrids, or likely to be, despite their partially
overlapping flowering periods. This is an exceptional aspect for the
Sempervivum genus, since the presence of hybrids is almost constant
where two or more species cohabit.

Whilst houseleeks generally have a long list of subordinate taxa
(subspecies, varieties, forms...), S. calcareum has just a few and we chose
not to retain any of them in this paper. With some pushing, it would
be possible to distinguish many local micro-forms, however, their
characteristics aren’t sufficient to give them any nomenclatural status,
since they can all be integrated in the global variability of the species.

In our opinion, the relationship between S. calcareum and S. tectorum
has been well clarified: they are two distinct species and no serious
argument can be used to subordinate one taxon to the other.
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Hybrids
As just stated, natural hybrids of Sempervivum calcareum are
virtually unknown, including those S. arachnoideum hybrids
that could look like the result of a crossing with S. calcareum,
but almost invariably end up being mere S. ×piliferum Jord.
(= S. arachnoideum × tectorum). In literature only a single
case of a S. calcareum × tectorum hybrid has been reported
by Favarger & Scherbatoff in 1973, and positively verified
by a chromosome count. For sure the morphology of this
hybrid doesn’t help identifying it in situ and it’s frequency is
certainly underestimated, but even then it remains very low.
It’s quite possible however to artificially hybridize
S. calcareum with other species (S. arachnoideum, S. tectorum,
S. wulfenii…).

Cultivation notes
As reported above, Sempervivum calcareum represents
a pearl in a collection of succulent plants, and some
of its ecological characteristics (xerophilous and
thermophilous plant of low altitude) make it easy to
cultivate at sea-level, in conditions where the other
houseleeks suffer due to the summer heat and the
lack of UV rays. Despite this easiness of cultivation,
knowing some additional concept isn’t useless, since
houseleeks can’t be cultivated like cacti!

F.B.
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But how?

Feeding through occasional fertilizations will be greatly appreciated
by the plants, that will react by becoming larger, producing more
Like all the houseleeks, Sempervivum calcareum is exclusively stolons and attain a more intense colour, but even without them, the
cultivated outdoors, in a rocky garden or in a pot, but for sure not plants will grow well, without showing any deficiencies.
in a greenhouse, where this beautiful plant would soon etiolate and
What’s absolutely essential is full sun exposure: six daily hours
lose its nice colour. A greenhouse could be used only as a shelter
are the minimum for this plant. Less than that and it will begin to
during the winter months, nothing more.
etiolate, and once etiolated, this sun-loving plant will paradoxically
A pot suited for S. calcareum will always be deep, so that its root will suffer from severe scorching.
expand deeply into the soil, but also square, in order to maximise the
available space (but not only for that, see below). Black pots should There’s only one thing that S. calcareum hates, like the vast majority of
be avoided, in order to reduce radical heating during summer, since houseleeks: excessive humidity during autumn and winter. Although
it can take even prolonged frost, in those areas with generally high
houseleeks badly tolerate it, and S. calcareum makes no
winter-autumn rainfall levels, like those with a continental
exception to a simple but fundamental rule: warm head
or oceanic climate, some form of protection against excessive
and cool feet.
humidity will be needed, since the humidity could damage
As far as the substrate is concerned, there’s no problem: a
or rot the plant. A well ventilated greenhouse, a plastic
cactus potting mix will be perfect, perhaps a bit enriched
tunnel, or even a simple glass or plastic pane inclined will
with leaf mould. However, any potting mix will do,
offer enough protection during the bad weather, however,
the results will be the same [if all the other parameters
the plant shouldn’t be positioned under shade, since
remain the same], since despite its origins (the calcareous
growth, although slowing down a lot, won’t completely
Prealps), S. calcareum will grow well both on acidic and on
stop. If no protection is available, resting the pot on one
alkaline soils. The only recommendation is to avoid a too asphyctic side with the bottom facing the dominant winds will be enough, the
soil, whether it’s rich in humus or mineral doesn’t matter, provided main reason for using square pots!
it’s not clayish.
A note about frost-tolerance: this will be total for a houseleek in good
Watering can be abundant during summer, particularly for potted conditions, but scarce even for a slightly etiolated plant. Considering
plants, although they can be happy by getting just rain. If the substrate that houseleeks etiolate very easily and quickly, this explains the
will be allowed to dry up between watering, even better. S. calcareum discouragement of some enthusiasts that because of this, consider
can withstand a prolonged drought during summer (it will enter houseleeks “less hardy than what they say…”
aestivation contracting its rosettes), proving a higher resistance to
aridity than many succulents, including some cacti.
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Propagation
Sempervivum calcareum can be
easily sown, and, considering the difficulty
hybridizing it, that will allow to hope to get what has
been sown, unlike what happens with the other houseleeks, where
it’s easy to end up with undetermined and unintentional hybrid seedlings.
In practice S. calcareum is mainly propagated by cuttings, since it’s relatively scarcely
floriferous in plain cultivation, but capable of producing abundant stolons from which many
new plants can be obtained, much to the joy of friends and acquaintances.
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What to grow?
Frequently found it in catalogues of hardy succulents and rock garden plants, and commonly cultivated by enthusiasts of the
genus Sempervivum, S. calcareum – whether natural clones or cultivars – is easy to find for anyone willing to try cultivating it.
There are some cultivars of S. calcareum on the market, which pretend
to compete with the natural forms of this beautiful houseleek. They
are not that different, both morphologically and physiologically, from
the natural clones, and they will never have their appeal: you can
safely ignore them.

There’s only one form worth mentioning,
“Grigg’s Surprise”, an old cultivar forming dense
rosettes with cylindrical leaves with a curled tip,
very peculiar and beautiful, sometimes called
S. calcareum f. monstrosum. Its inflorescence it’s also
monstrous, untidy and crested, but unfortunately
this cultivar very rarely flowers.
‘Grigg’s Surprise’
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In conclusion…
You don’t know this plant? Never grown it?
Are you sure you love succulent plants?
Bibliography :
- FAVARGER C. & SCHERBATOFF M. (1973) ; Sur une espèce intéressante des
Alpes austro-occidentales : Sempervivum calcareum Jordan, in Candollea 28:
219-235.
- DONATI D. & DUMONT G. (2012), Sempervivum calcareum, in Piante Grasse
36(1): 34-45.

F.B.
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Sempervivum annae
and
Tempus Sempervivi

Sempervivum dzhavachischvilii,

two poorly known Caucasian Houseleeks.
par Davide Donati et Gérard Dumont

Acta Succulenta 1(1) 2013

73

T

he Caucasus is a long Eurasian mountain
system between the Black Sea and
the Caspian Sea. Many species of
Sempervivum can be found there. Among them,
two central-eastern species, Sempervivum annae
Gurgen. and Sempervivum dzhavachischvilii
Gurgen. merit special interest.

The Caucasus
The Caucasus Mountains formed largely as the result of a tectonic plate
collision between the Arabian plate moving northwards against the Eurasian
plate. As a consequence of this activity, the entire region is regularly subject
to strong earthquakes.
The Caucasus can be divided into two main ranges: the Greater Caucasus
in the north and the Lesser Caucasus in the south.
The Greater Caucasus extends from the northeastern coast of the
Black Sea nearly to Baku on the Caspian Sea, generally trending eastsoutheast. It is composed principally of metamorphic silicate rocks:
granites, schists, etc.
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The highest Caucasian summit stands in the Greater Caucasus:
Mount Elbrus, which rises to 5,642 metres a.s.l.
The Lesser Caucasus is lower but geologically rather complex and
is mainly composed of effusive rocks.
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The Caucasus Mountains have a continental climate and are
known for their high amount of snowfall. The southwestern slopes
of the Greater Caucasus range are especially marked by heavy
snowfall, so thick that in several regions (Svaneti and northern
Abkhazia) it can reach 5 metres/year.
This structure and climate, and many other features, make the
Greater Caucasus ecologically very similar to the Alps. As a
consequence of this similarity, many genera of alpine plants
also grow in the Caucasus together with endemic species.
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Driving in the Caucasus in hunting the locations of
Sempervivum is always a bit of an adventure, given
the condition and maintenance of the road network...
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The morphology of this plant is very close to
S. annae as it is presently known in cultivation
[Omalo, Tusheti, Georgia].

The genus Sempervivum in the
Caucasus
In the middle of the last century, the genus
Sempervivum L. was quite popular among botanists
who explored this area, and a lot of new houseleeks
were described by some authors. Many of these were
unfortunately based on one single collection without a
global consideration of the genus in this area.
Since then, very few botanists have studied the
genus Sempervivum in this area, due to political
constraints. The political and ethnic map of the
Caucasus is complex because of the volatility and
the intermingling of states, religions and nations,
which lead to permanent conflicts. After the fall
of the Berlin Wall and the splitting of the Soviet
Union, some of the former Soviet Caucasian
states (Georgia, Armenia, Azerbaijan) became
free republics, while some others kept the federal
status of Caucasian Republics in the new Russia
(Dagestan, Chechnya, N-Ossetia, etc.). They are
all characterized by strong political instability
(the recent war Russia/Georgia is an example)
and ethnic conflicts. Even today, many Caucasian
regions are hence difficult and dangerous to
visit for tourists and botanists as well.
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The Caucasus has an exceptionally rich flora,
but which is still insufficiently studied.

So, unfortunately, most Sempervivum from the Caucasus are today only known by their herbarium
exsicata and by a few living clones (mostly doubtful) available in cultivation without precise field data
(or no field data at all...). As a consequence, many taxa which are very poorly known are presently
accepted by hobbyists as well as botanists, without any reliable data to support them.
Given that the species of the genus Sempervivum are highly variable, the current nomenclature of
Caucasian Sempervivum must be considered as outdated and not very reliable and it is still a work in
progress.
That is the background to the two interesting houseleeks, from central-eastern Caucasus, that we are
studying in this paper.
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Sempervivum annae Gurgen.
Sempervivum annae is a very poorly known Caucasian species, described by
Gurgenidze in 1969 together with several other species. It is dedicated to Anna S.
Schchian (1905-1990), a scholar of Caucasian flora.
Sempervivum annae is a red-flowered houseleek, as all the known Sempervivum from
the Greater Caucasus. It is small in size and hairy leaved.
The distribution of this species, as well as its morphological variability and ecology,
are almost unknown. Until now, only one single clone is known in cultivation under
this name, which is presently grown by some enthusiasts, but it’s lacking in field
data and nothing guarantees its authenticity.
Sempervivum annae Gurgen., Generis Sempervivum species novae e Caucaso /
New species of the genus Sempervivum from the Caucasus, in Notul. Syst. Geogr.
Inst. Bot. Thbiliss., (Tbilisi, Georgia) fasc. 27: 36 (1969)
Typus: legit Gurgenidze, 1962; Caucasus : Tuschetia mountain, Omalo region,
plane subalpine ; (= Tusetskij hrebet, Omalo) ; Holotypus TB(1).
Here is the original description(2):
Planta perennis, 15-30(40) cm alta; caulis pilis longis simplicibus, glandulosis immixtis tectus;
folia rosulantia rosulas 3-4(5) cm in diam. formantia, lanceolata, 2-2.5 cm longa, 0.4-0.5 cm
lata, apice in acumen purpureum sensim angustata, pallide virida, utrinque longe glandulosopilosa, caulina lanceolata, semiamplexicaulia, 1.3 cm longa, 0.5 cm lata, pallide viridia, apice
purpurea, utrinque glanduloso-pilosa. Inflorescentia 15-30(40) - flora, pedicellis inaequilongis,
floribus 1.8-2.0cm in diam., sepalis 11-12(13), 4 mm longis, 1-1.2 mm latis, lanceolatis, apice
acuminatis extus dense glanduloso-pilosis, intus vix pilosis, petalis 11-12(13) pallide roseis
medio striis purpureis ornatis albo-marginatus, extus glanduloso-pilosis, intus glabris, apicem
versus sparsim glanduloso-pilosis. Stamina 22-24(26), 4.5-5.5 mm longis, filamentis basi
apiceque albidis, medio purpureis, ad basin vix glanduloso-pilosis, antheris apice angustatis
cuspidatis, aurantiaco-purpureis, carpellis 11-12(13), 4-5 mm longis, squamis hypogynis 1112(13), linearibus 0.5 mm longis. Floret Julio-Augusto.

1
We tried to study the holotypes of S. annae and S. dzhavachischvilii and contacted for the Tbilisi
Herbarium (Georgia). Unfortunately we got no answer... and no isotype is known elsewhere.
2
Reproduced in Houseleeks n° 41: 3 (1994)
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Sempervivum dzhavachischvilii Gurgen.
Sempervivum dzhavachischvilii is another plant described by Gurgenidze in 1969,
in the same work as S. annae. It is dedicated to A. Dzhavachischvili, its collector.
Unfortunately for any non-Georgian users of this plant name, this person had a very
complicated name...
This plant is known only by its first collection in Daghestan, a Russian Republic. Its
ecology, natural variability and distribution are unknown.
Only one single clone of this plant is known in cultivation under this name. It’s a
small and hairy houseleek, which is presently grown by some enthusiasts, but it’s
lacking any field data. Does it really represent the original collection?
Sempervivum dzhavachischvilii Gurgen. in Generis Sempervivum species novae e
Caucaso / New species of the genus Sempervivum from the Caucasus, in Notul. Syst.
Geogr. Inst. Bot. Thbiliss., (Tbilisi, Georgia) fasc. 27: 39 (1969).
Typus: leg. A. Dzhavachischvili, 1953-07-15 ; Gunib, Daghestan ; Holotypus: TB ?
Here is the original description(3):
Planta perennis; 7-10(12) cm alta; caulis pilis glandulosis inaequilongis tectus. Folia rosulantia
rosulas 3-5 cm in diam. formantia, lanceolata, apice acuminata, atroviridia, extus vix purpurea
ad apicem atro-purpurea, 1,5-3,8 cm longa, saepe apice inflexo, utrinque pilis glandulosis
brevibus vestita, caulina lanceolata, medio saepe vix angustata, basi lata, ad apicem sensim
angustata, utrinque glanduloso-pilosa. Inflorescentia corymboso-umbellata, 20-25-flora, ramis
pilis glandulosis inaequilongis tectis, pedicellis inaequilongis (0,5-1 cm longis), glandulosopilosis, floribus 2-2,3 cm in diam. 11-meris, calyce poculiformi, sepalis lineari-lanceolatis,
sursum acuminatis, apice purpureis, extus pilis glandulosis inaequilongis tectis, intus a
medio tantum breviter pubescentibus, petalis 1,3 cm longis, 2,5 mm latis, lineari-lanceolatis,
sursum sensim acuminatis, incurvatis, intense purpureis, vix roseis, albo-marginatis, extus
et margine pilis glandulosis intense purpureis vestitis, intus glabris, nitidis. Stamina 6,5-7,5
mm longa, filamentis atropurpureis, basi incrassatis, ad partem quartam glanduloso-pilosis,
antheris oblongis, apice interdum cuspidatis, pallide purpureis, vix aurantiacis, carpellis 6,5
mm longis, viridibus, glanduloso-pilosis. Stylus pallide purpureus, glaber, squamis hypogynis
quadrangularibus, medio saepe emarginatis.
3
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New field data
As mentioned above, Sempervivum annae and
S. dzhavachischvilii are very poorly known plants.
However, we recently gathered some new field
data about them, which allows us now to discuss
and try to go further about the status of these two
species.
In the central part of the Greater Caucasus
range, we can distinguish 3 sides of the watershed
line: the central-western side, which collects the
waters of the Terek River; the eastern side, which
collects the waters of the Sulak River; and the
southern side, which collects the waters of some
tributaries of the Kura River.
Houseleeks are quite uncommon on the
southern side of the Greater Caucasus, but very
common on the drier northern side.
On the Georgian territory, in the Tusheti area,
from the eastern side of the watershed line the
Sulak basin begins, and collects waters from
all the northern side of eastern Caucasus.
Inside this remote and hard-to-visit area,
Sempervivum is very common on silicate rocks.
Omalo, the towers, which offered protection to
the inhabitants of old Omalo from the invading
Mongols and later Daghestani tribes
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Growing close to the remote town of Omalo,
the type locality of Sempervivum annae,
are some plants, which match the original
description well. They are not numerous but
are present in many distinct colonies. The
plants show a high morphological variability:
the rosettes are glandular-hairy, 3-5 cm wide,
composed of succulent leaves with an evident
reddish-purple patch at the tip; the stolons are
long and thin (as are many other Caucasian
species), 5-20 cm; the inflorescence is 7-40 cm tall,
very hairy with pinkish flowers. Within a few
square metres, one can observe plants identical
to the cultivated clone of Sempervivum annae, but
many individuals also show the morphology of
the cultivated clone of S. dzhavachischvilii, with
perfectly even intergradations between the annae
morphotype and the dzhavachischvilii morphotype.
There is no evidence in situ of hybridity between
two possible sympatric plants but rather one single
variable plant.
The most important point to highlight is that the
morphological variability range of these plants
in situ matches both the original descriptions by
Gurgenidze, in all the populations observed (Omalo,
Diklo, Dartlo).
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Discussion
These field data lead us to ask: are Sempervivum annae
and S. dzhavachischvilii one single species or not?
For a completely reliable answer, it would be
necessary to also visit the type locality of Sempervivum
dzhavachischvilii at Gunib. Unfortunately, this was not
possible, because Daghestan is not currently a safe
place.
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However, many facts allow us to establish a relationship
between Sempervivum annae and S. dzhavachischvilii:
1. The Omalo area (S. annae) and the Gunib area
(S. dzhavachischvilii) are only separated by
around 100 km as the crow flies, a distance which
is covered by the distribution of most of the
Sempervivum species;
2. The Tusheti region, where S. annae grows is
on the north-eastern side of the watershed line
and the waters of the region are collected in
the Sulak river basin. Gunib, the type locality
of S. dzhavachischvilii, is on the same side of
the watershed line, and the rivers of the area
are tributaries of the Sulak River. No evident
topographical obstacles at the distribution of one
same Sempervivum species are present;
3. South-western Daghestan and the Tusheti region
share many endemic species, for example Rosa
tuschetica Boiss., and therefore make one floristic
region.
4. Each of the three sides of the watershed line of
the Central Greater Caucasus is characterized by
different species of Sempervivum. On the southern
side, houseleeks are rare, with a prevalence of
S. caucasicum Rupr. ex Boiss. (aggr.). On the northwestern side, S. pumilum M.Bieb. is the dominant
species and present everywhere. On the north
eastern side, where S. annae is found, S. pumilum
is practically absent and S. caucasicum is rare.
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These
geographical
and
chorological
data combined with our field data and the
evidence that the variability of Sempervivum
annae integrates with the morphology of
S. dzhavachischvilii, leads us to think that
S. dzhavachischvilii Gurgen. can be considered
as a synonym of S. annae Gurgen.; the last
having nomenclatural priority since it was
described first in their common protologue.

The morphology of this plant, instead, reminds that of
the clone of S. dzhavachischvilii presently in cultivation
[Diklo, Tusheti, Georgia/Daghestan border].
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To fully solve this question, and know if Sempervivum
dzhavachischvilii is simply a synonym of S. annae or if it
deserves some infraspecific status, visiting Gunib will
be necessary. However, to do that, we must wait for a
quieter geopolitical time in this area.
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My modest opinion about
fertilizing cacti and succulents
by Fabrizio Barbieri

F

ertilization of plants is an ancient agronomic practice, performed in
different ways and techniques since agriculture began, but all with the
same goal of improving soil fertility, and obtaining the maximum harvest.

Initially, only edible plants were cultivated, but with the evolution of civilization,
cultivation expanded to ornamental plants as well.(1)

I’d like to tackle the subject of fertilization by concentrating on a single chemical
element at a time, in order to better understand its complexity.
Since the earliest analytical researches, studies and experiments; it emerged
that only a limited number of mineral elements are really needed by plants.
It’s been proved that there are only sixteen of them, divided into macro-, mesoand micro-elements, depending on the quantity that shows up in their ashes.
Obviously there should be some flexibility, depending on the species, the
cultivar, and the agronomical use. The picture is still largely incomplete, since
a lack of many mineral elements, often considered insignificant, due to the fact
that they appear in traces only (or not at all) in the vegetal tissues, can cause
remarkable adverse effects on some plants.

1
Today, according to modern and increasingly sophisticated knowledge, we can say that
there isn’t a clear distinction between edible and ornamental species: each species is cultivated for its
economical value, or, to put it better, for its economical/utilitarian value, since even ornamental plants,
that aren’t cultivated for harvesting fruit, grain, etc., in addition to their aesthetic function, are often
used as a visual or acoustic barrier, increasingly important in this era of unstoppable urbanization.

Magnesium deficency on Echinocereus pentalophus.
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Many researches now agree that an element’s importance depends on
the plant’s need for it during its phenological phases(2) and its deficiency
can block the completion of the life cycle, and thus the perpetuation
of the species. Unfortunately this is rather difficult to research, due
to the many obscure aspects of the carbon fixation process(3), so that
even the atomic theory isn’t always exhaustive when applied to plants,
particularly in explaining the nutritional metabolism in the biomass
production.

An organism that has developed these characteristics is unable to
perform its fundamental metabolism without the correct environmental
conditions. This means that by setting an environment where, in our
opinion, an organism should “live better”, in reality this isn’t necessarily
really the case.
I’m thinking about aspects such as shading, frequent waterings,
nebulisations and heavy fertilization applied to very large collections
of plants.

This short preamble is meant as an introduction to fertilization, a little
Each environment has forged a certain number of species, that are at
complicated perhaps, but necessary to help you understand that feeding
their best only with the conditions that exist in that environment.
isn’t just a matter of diluting a solution into water and giving it to the
plants, but that it’s a true science, devoted to satisfy all the plant’s needs. When buying a plant, whether it’s a succulent or not, one should always
acquire some botanical and agronomical knowledge about that species,
Precisely for this reason, I want to finish with a personal note, dedicated collecting in advance all the relevant information. For this reason it
to all growers of ornamental plants, and especially to succulent growers.
would be advisable to buy a single plant at a time, since too many plants
Succulent plants have the privilege and the burden of living in very can create confusion and superficial knowledge, amongst beginners at
peculiar environments, apparently hostile to vegetal life. Despite least. I understand that this concept could seem absurd to some, but it’s
this, they are cultivated everywhere, including very humid climates, the best way to achieve the best result.
the opposite of their original environment, thus proving to be true
Once one becomes “intimate” with the plant, it’s time to buy it. The
“globalized” species. In order to satisfy this demand without boundaries
plant doesn’t necessarily need to be rare, since the prior study, in addition
for succulent plants, growers and agronomists have developed refined
to providing information, also allows evaluation of all the cultivation
techniques adapted to the various climates, in striking contrast with parameters outside its original environment, and thus determines
the common stereotype that succulents, being robust, can be easily
whether it can be successfully grown, and therefore wisely evaluate the
cultivated, provided the temperature is warm, and little water is given.
costs/benefits of its purchase.
Many growers are aware of the metabolic process known as
In fact, just to keep it alive isn’t sufficient, we want it to show off all
Crassulacean Acid Metabolism (CAM). This peculiar metabolism is the
its beauty and add enhance our homes. That is, it should grow well,
product of the adaptation to extreme environmental conditions.
and even experience some hardiness, like it would do “at home” in its
The purpose of the CAM cycle is basically to fix the carbon dioxide into natural environment.
organic acids, the malic acid in particular, opening the stomata mainly
at night in order to reduce perspiration, and thus reducing water loss,
particularly in environments where this resource is extremely precious.
2
Season-induced life cycles
3
Carbon dioxide (CO2) fixation by photosynthesis, through solar energy, yields 1
molecule of glucose and 6 molecules of oxygen, from 6 molecules of carbon dioxide and 6
molecules of water : 6 CO2 + 6 H2O + light = C6H1206 + 6 O2
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Magnesium
Let’s analyse Magnesium, the chemical element defined with the Mg
symbol.

wouldn’t be formed and couldn’t be used, so no jump-start to young
seedlings, no vegetative growth, no food for animals (Man included),
which are unable to feed just on mineral salts(4).

Magnesium is a very mobile element inside the plants, which are
able to move it from old photosynthetic parts to young ones in case
Magnesium is absorbed by plants as the ion Mg ++ and is of of deficiency, which appears as chlorotic up to more or less marked
fundamental importance, even though it’s considered a meso- necrotic areas, moving from the more external parts up to the vegetative
element, since it’s one of chlorophyll’s components (we could say it is apex, in order to ensure the plant’s survival and reproduction, despite
its core) which, as you know, are those molecules that, through small stunted growth.
electrical discharges, allow the transformation of inorganic molecules
Magnesium deficiency in a plant isn’t necessarily due to the scarcity
(CO2) into organic molecules (sugars), thus allowing life.
of this element in the substrate, but also to the so-called antagonisms.
This element also promotes hundreds of enzymatic reactions that Magnesium is competing at ionic level with calcium and potassium
involve ATP (the plants’ energetic tank), participates to the formation for root absorption, and this often has a negative impact on the
of various pigments (xanthophyll and others), is included in the magnesium intake of plants, especially in substrates rich in active
composition of the protein phytin which is part of the seeds’ reserve calcium, even when magnesium is present. However, even with
and is fundamental in the initial metabolism of young seedlings, etc. calcium-poor substrates, heavy potassium fertilization could
Magnesium is thus an active part of photosynthesis, promoting the negatively affect magnesium absorption.
enzymatic processes by ATP, and helping the colonization of young
plants.
Without this element, there would be no photosynthesis, and the
energetic flywheel responsible for so many metabolic reactions
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These simple agronomic informations should make clear that any one single
factor of utmost importance doesn’t exist in biology, agronomy, etc., but that there’s only
an articulated synergy of all the elements essential to life and not strictly linked to just
the macro-, meso- and micro-elements.
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Magnesium and succulents

they need magnesium in minimum quantities, succulents, like all other
plants, can’t live without it.

The relationship between magnesium and succulents is largely
underestimated. In fact, it’s often possible to read that the succulents
need for magnesium is very low (almost negligible), since they are
very adaptive and often live on calcareous terrains or rocks, where
magnesium is scarce or almost unusable to the extent that specialized
fertilizers almost invariably lack this element, due to the belief that the
magnesium found in the substrate is enough. Apparently, the fact that
many succulents live on calcium-poor substrates is ignored; some are
calcifugous and many live on rocks containing magnesium such as
dolomitic limestone or even serpentine. More importantly, although

Maybe it’s due to laziness, maybe it’s because is commonplace, or it’s
just due to space problems, but many growers tend to delay re-potting
for years. Water is often rich with calcium and carbonates, which will
build up in the potting mix with time, becoming excessively high and
with very high alkalinity. As already mentioned above, regarding the
calcium/magnesium antagonism, a substrate too rich in calcium will
make more difficult for the plant to absorb magnesium.

Magnesium deficency on
Turbinicarpus lophophoroides.
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On top of that, if we consider that fertilizers specifically designed for succulents
contain a very high quantity of potassium; this will make magnesium absorption
even more difficult, if not impossible, at every fertilization, due to the potassium/
magnesium antagonism.
Magnesium deficiency shows up rather slowly in succulent plants:
•

Plants with more or less succulent leaves will show a stunted growth,
appearing “thin” at first glance, with scarcely succulent caudices and/
or leaves, and typically chlorotic vegetation looking yellowish or pale
at least, being green near the apex only, and a more or less marked leaf
loss. With time, the plants will shrink to long and thin stems with a few
leaves near the apices.

•

With mainly or totally aphyllous plants(5), like many Euphorbiaceae, but
especially the Cactaceae, in case of deficiency (direct and/or induced
by antagonists) the affected plant moves magnesium from the old
photosynthetic tissues to the apex. Since photosynthesis occurs in stem
tissues, a magnesium deficiency will manifest itself with yellowish or
reddish chlorotic pigmentations, more evident when moving away
from the apex, which usually remains green towards the base. Growth
will become very stunted, reduced to a minimum, and the plant
will clearly look as if it’s suffering, without energy and thin. If the
deficiency worsens or lasts for too long, the superficial tissues at the
stem’s base will start to necrotize, showing small round spots at first,
becoming larger and larger, until you have complete suberization of
the oldest part of the stem.

Although the situation can be fixed with a good re-potting, completely
replacing the old soil, the damage and deformation caused by this deficiency
will remain like a permanent scar on our plant.

5

Leafless.
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some months later, after repotting and a good
fertilization program with magnesium.
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The right thing to do is to prevent all this is by giving some
magnesium when fertilizing (there are complex fertilizers that
contain it, 2% of MgO would be enough), and frequently repotting, since it’s better to lose a plant out of ten, than have ten
badly growing plants. Watering with rainwater or soft water is
another recommendation.

Specimen of Thelocactus flavus which shows
the long term effect of a strong magnesiumdeficiency: the plant is now healthy, but a permanent suberisation of the lower part of the
stem is evident; the suberisation is now fragmented because the stem regained its turgor.

In conclusion, magnesium clearly shows that even when
one thinks everything has been done for the “well being”
of an organism, this isn’t necessarily the case, when a small
but fundamental piece in the mosaic of the indispensable
knowledge on how to grow healthy and beautiful plants is
lacking.

Contact: info@nuovasunchemical.it
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EDITORIAL

So December has arrived…
In our Northern hemisphere hemisphere it brings wintertime,
with a frost which is even able to make houseleeks dormant,
whilst some of them were able to survive millennia of Pleistocene
glaciations. A very interesting, succulent genus which is still
able to surprise us.
In December it’s better to protect our succulents from any winter damage, especially those
which grow in our garden. But December is a warm month in many places, even the height of
summertime in the Southern hemisphere. Perhaps can we leave for a trip?
In Europe and in many parts of the world, December brings festivities: Christmas.
For most people Christmas is a time for presents, but personally I am reminded of big clusters
of epiphytic cacti which I saw as a child; almost completely suberized and covered with pink
flowers in December. It was the old, true Christmas cactus, a plant known to our grandmothers,
and now almost completely disappeared in many places and substituted by other commercial
species of “Christmas cactus”. It is sad that this beautiful plant with its high ethnobotanical
interest is well known by older people, but young amateurs often do not know about it.
But this December is very special for us: we must thank you.
The welcome to the first issue of Acta Succulenta was excellent and far beyond all our
expectations. This only motivates us to continue to do our best in this endeavour.
Thank you all very much.
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Six days in the Big Bend
National Park , Texas
by Aldo Delladdio
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A

t the end of March 2010,
after 2 weeks spent in
northern
Mexico,
we
thought about spending some time
in the Big Bend National Park,
Texas and concluding our trip in
glory.
The Park, which measures more
than 3,000 km2, borders in the
south with the Mexican States
of Coahuila and Chihuahua,
with the Rio Grande (or Rio
Bravo as the Mexicans call it)
forming a natural barrier for
almost 200 km. It is definitely
not an impenetrable barrier,
for animals and plants at
least, since many species can
be found on both sides of the
border.
South of the Park, in Mexico,
the Sierra del Carmen rise,
while inside it there’s an
entire mountain range, the
Chisos Mountains.
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Immediately to the west there’s
another Park, the Big Bend Ranch State
Park, which is home of the beautiful
Echinocereus russanthus subsp. neocapillus,
but visiting this plant requires a certain
amount of planning, since it grows in a
rather remote place, and apparently a
permit is required. Maybe we’ll see it
another time.
There are two entrances to the Park and
we arrived from the west via El Paso, after
crossing the border with the US at Ciudad
Juarez. We then drove along the Interstate
10 up to Van Hoorn, where we spent the
night, and then took the 90 up to Alpine.
From here, we took the 118 and headed
South, towards the Park.
There’s an entrance fee costing $ 20 for one
week.
As you can expect from an American Park,
everything is well organized and road signs
are everywhere, so a visit is recommended
even for the casual tourist.
The majority of the roads inside the Park are
unpaved, and for some of them a 4×4 vehicle
is recommended, but, after 2 weeks spent in
Mexico, I can say all of them proved rather
easy. Although our car was an SUV, it wasn’t
a 4x4 vehicle.
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Saturday 20th March
We left the Motel on Interstate 10 at Van Hoorn rather early. During the night it
had snowed a little, just a few cm, but it was rather odd to see the desert covered
by a white blanket. Three hours later though, when we entered the Park, the snow
was gone, although the air was still rather cool.
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(Saturday 20th March. continued... )

It took almost one hour to cover the 40 km up to the Visitor Centre, mainly
because we stopped often to take pictures of the wonderful desert landscapes,
but also because of the relatively low speed limit, 45 mph (70 km/h). This
limit is due to the fact that it isn’t uncommon to stumble across animals
crossing the road, sometimes proceeding in single file, like the Javelina
(Tayassu tajacu). At the Visitor Centre we collected all maps and information
available, and then we proceeded to the Chisos Mountains Lodge, located
at about 1700m a.s.l., crossing beautiful landscapes on the way. We stopped
along the way for our physiological needs, when, while I was looking at a
small clump of Echinocereus stramineus, I felt that somebody or something
was watching me. A few meters away, some White-tailed Deer (Odocoileus
virginianus fig.04) were checking my movements. There would be several
encounters with these animals during our stay in the Park.

Ech

ino

The lodge is the only building inside the Park, and it’s obviously often full. I
read about this, but since we were two weeks past the Easter holidays, I thought
that the peak season was over, but I was wrong. However, at the Reception
they gave us some hope that there might be some last-minute vacancies later
in the day, so since we had a few hours left before dark, we went hiking
along the Lost Mine Trail. Along the trail, beneath the trees, we saw several
small clumps of Echinocereus coccineus and Echinocereus dasyacanthus, none of
them in flower unfortunately. When we returned to the lodge, we were told
that unfortunately they were still full. Luckily, there was a perfectly serviced
camping ground nearby, and we had our tent and sleeping bags with us, so
we decided to spend the night there. Unfortunately, the rather good dinner
wasn’t followed by an equally good night, since our equipment wasn’t quite
suited for this type of climate, and we were acclimatised to the pleasant
warm nights of Mexico, so we passed it shivering in the cold, waiting for the
morning sun to warm us up.
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Sunday March 21st
After a restoring cup of hot coffee, we dismounted the
tent and, firstly, we booked a room in a small hotel just
outside the Park, at Terlingua which was a small village
that would be our base for our entire stay. Terlingua is
famous for its International Chili Cookoff, which is held
on the first weekend of November.
After leaving our luggage at the hotel, we returned
to the Park, and drove along the Old Maverick Road
up to the Santa Elena Canyon. Along the road we saw
Echinocereus dasyacanthus and Echinomastus warnockii,
both in flower, as well as Echinocactus horizonthalonius
and Coryphantha macromeris. The Santa Elena Canyon is
crossed by the Rio Grande, with one bank on the US, and
the other in Mexico. A walking trail, about 2 km long,
allows access inside the canyon on the American side.

Coryphantha macromeris
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(Sunday 21st March. continued... )

We then continued by car a few km to the east, and then north along
the Ross Maxwell Scenic Drive, up to the access point of the Mule
Ears Trail. This very scenic trail, leads to a spring which is visible at
a distance, since it’s the only very green spot of the entire area. The
spring’s name is obviously Mule Ears Spring, and from here you can
enjoy a spectacular view of the homonymous mountain. The mountain
is just 1193 m high, but is has a very peculiar shape, which from certain
angles strongly resembles a couple of mule ears, hence the name.
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(Sunday 21st March. continued... )

At the parking lot, we noticed, nearby, a Roadrunner (Geococcyx californianus,
Correcamino in Spanish, but better known as Beep Beep), that, oblivious to us,
was busy trying to grab some berries above its head.
After taking thousands of picture of it, we started our hike, and along the
trail, on top of agaves, yuccas, etc., we saw, Echinomastus warnockii and many
Echinocereus russanthus, both in flower.
We returned to Terlingua quite hungry, so we decided to go for a big steak
with potato chips at a nearby restaurant located in the Ghost Town.
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Monday March 22nd
During the night my companion heard some howling coyotes, but I
was sound asleep, so I heard nothing. After a good breakfast, we drove
back to the Park, to Panther Junction, and then headed north for about
25 km, up to the access point of the Dagger Flat Auto Trail, an unpaved
road that leads to a plain named Dagger Flat, at the foot of the Sierra del
Caballo Muerto (Deadhorse Mountains).
Along the road we saw many Echinocereus dasyacanthus,
unfortunately not flowering yet, huge clumps
of Echinocereus enneacanthus, a few Echinocactus
horizonthalonius, and one Ferocactus hamatacanthus.
The name Dagger Flat derives from the fact that
over this plain grow many Yucca faxoniana, common
name Giant Dagger Yucca, probably due to the
leaf shape.
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Yucca faxoniana
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(Monday 22nd March. continued... )

Here we saw many Echinomastus warnockii again, both
with yellow and pink flowers. We also saw the small,
but beautiful Mammillaria lasiacantha in flower. While
I was kneeling to photograph a small Echinomastus,
I noticed that, less than 10 cm away, there was an
Ariocarpus fissuratus. I just hadn’t seen it!

Echinomastus warnockii

Ariocarpus fissuratus

Echinomastus warnockii
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(Monday 22nd March. continued... )

We had been walking over a carpet of ariocarpus.
After taking pictures of all, or almost all of the ariocarpi of Dagger Flat, we returned
to the main road and left the Park, to collect a member of the group at Marathon. A
week earlier she had insisted to go to Austin to attend a Film and Music Festival, and
took a bus at Torreon, Coahuila, all alone.
Back at Terlingua, we had dinner at a restaurant about which I have no recollection,
except for the fact that there was an Echinocactus texensis planted in a wooden box,
and I took a picture of it, since I was afraid we wouldn’t see it inside the Park.
In Mexico, I would have no problem asking for information about plants, but here I
felt I would look like a fool.
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Tuesday March 23rd
The following day, another
unpaved road was awaiting us:
the Glenn Spring Road, which is
accessed from the main road which
from Panther Junction leads to the
Boquillas Canyon on the Rio Grande,
on the eastern section of the Park.
Along the road we saw Mammillaria
heyderi, Echinocereus stramineus,
Echinocactus horizonthalonius, ubiquitous in the Park, but always
with isolated specimens, and again
Coryphantha macromeris, another
lonely Coryphantha that looked
like an echinus, and the usual
Echinocereus russanthus, so common
that we just ignored it. At a certain
point, one of us saw many yellow
dots at a distance, and shouted
stop! While descending down
the escarpment to the right of the
road, we saw many Echinocereus
dasyacanthus, flowering at last, the
flowers having a very rich yellow
colour, almost orange sometimes.
I tried to cut open some of the
ripening fruits, but every time there
was a worm happily feeding in it.

Echinocereus dasyacanthus
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(Tuesday 23nd March. continued... )

After a short stretch, another shout:
this time it was a beautiful specimen
of Echinocereus chisoensis with fuchsiacoloured flowers.
Unfortunately we saw only this one.

Echinocereus chisoensis
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(Tuesday 23nd March. continued... )

Before arriving at the Boquillas Canyon, we made
another stop to photograph several flowering Escobaria
tuberculosa. At Boquillas too, a trail allows entry to the
canyon for a short stretch. While descending along the
path, I couldn’t resist taking a picture of a flowering
Opuntia aureispina overlooking the Rio Grande. At one
place, we saw some small objects made from iron wire,
like types of scorpions, and a glass jar to put money
into. A note explained that the money was needed
for building a school in Mexico. One of us put
some money into the jar, and that made me a bit
angry, since we had just met two armed rangers
equipped with binoculars. Suppose somebody would
cross the river and get into trouble because of us? On
the other side of the river, some Mexicans were looking
in our direction, and didn’t seem to be worried at all by
the rangers. Later on, I read in the journal distributed
at the Visitor Center that the Mexicans risk arrest and
forced repatriation, and every object they carry would
be confiscated as contraband goods. Anyway, that night
we had dinner at a small Mexican restaurant: we were
already nostalgic of Mexico.
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Opuntia aureispina
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Wednesday March 24th
Today my trip companions insisted we spend the day
at a spa outside the Park. Along the road we found a
film set with the Rio Grande and the Sierra del Carmen
as background. Apparently they have filmed several
famous movies here; including Streets of Laredo (I must
admit I haven’t seen it).
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(Wednesday 24th March. continued... )

Shortly after continuing on our road, we spotted a young
Golden Eagle (Aquila chrysaetos), just a few meters away from
the road, very busy eating its prey, a hare probably. Despite
opening the car doors and getting even closer to take pictures,
it decided to continue eating, all the while keeping us in its
sight. After a while I decided to make some noise, since I
wanted to photograph it in flight, but no way, it just jumped
a few meters away and continued eating.
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After some hours spent immersed in
a pool of warm water, we returned to our
hotel, and found, again on the roadside,
a beautiful specimen of Ancistrocactus
uncinatus var. wrightii which had very bright
red flowers and not the usual dark, almost
brown colour.
Only much later, I was told that along
this very road it was possible to find
Echinomastus mariposensis.
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Thursday March 25th
Right before leaving the Park, on a clayish plain, we saw Echinocactus
texensis at last! I thought we would leave without seeing it. How
different these plants were from the Mexican texensis, smaller
perhaps, but the spines were huge and upward pointing. It’s no
surprise that its common name is Horse-crippler.

Echinocactus texensis
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(Thursday 25th March. continued... )

We left the Park while a herd of Javelina was
crossing the road in single file.
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Sempervivum soculense
Tempus Sempervivi

sp. nov.

a long time unknown houseleek from
the south-western Garda Prealps
by Davide Donati and Gérard Dumont
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Summary: Highlighting a new Sempervivum species, living as a post-glacial
relict in the Garda Prealps: Sempervivum soculense D.Donati & G.Dumont
sp. nov.; confirming its diploidy by new chromosome counts, and general
discussion regarding its integration in the geobotany and phylogeny of
the genus Sempervivum, and particularly its possible relationship with the
tetraploid Sempervivum tectorum.
Keywords: Crassulaceae, Sempervivum, Garda Prealps, Monte Pizzocolo,
allopolyploidization, phylogeny, relict.

T

he flora of the Garda Prealps is characterized
by a richness of endemic plants, as well
as plants that could be defined as postglacial relicts, that is, plants that have found
refuge, during the Quaternary glaciations, in the
southernmost part of the Central Alps. Amongst
them, we can find a houseleek which although
already known, has been neglected, or whose
nature has been misinterpreted up to now. In
this article we want to give this plant all the
importance it deserves, since it can challenge
some phylogenetic hypotheses regarding some
species belonging to the genus Sempervivum
(Crassulaceae), and thus represents a very
important element in the understanding of
this genus.
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Introduction
The Garda Prealps
In Northern Italy, the Garda Prealps are a long mountain range, oriented north-south and
encompassing Lake Garda (Lago di Garda), from which they get their name. To the West they
are delimited by the Giudicarie valleys, to the North by the river Sarca, to the East by the
river Adige and to the South by the hills of Brescia and Verona. They can be considered as the
southern continuation of the Brenta Dolomite Alps and are separated from the Rhaetian Alps
by the Mount Sella di Bondone.
The Garda Prealps can be divided in three massifs (“groups” sensu Marazzi 2005):
-

The Giudicarie Prealps.

-

The south-western Garda Prealps.

-

The eastern Garda Prealps.

From a geological point of view, the Garda Prealps consist entirely of sedimentary rocks:
Jurassic grey limestone (Masetti et al., 1998), dolomite limestone, and dolostone (Castellini et
al., 2006).
A refuge area for the alpine flora of the Tertiary period
The distinct southern position of the Garda Prealps compared to the rest of the Central Alps
(they are basically a promontory wedged in the Padan Plain) has spared some parts of this
mountain range from the Quaternary glaciations, and even in ice-covered areas, some cliffs
remained ice-free, particularly those facing the lakes. Many plants coming from more northern
and higher areas found refuge here during the glaciations. Some of them were then able to
completely (or partially) re-colonize their original habitat when the climate became milder, some
leaving behind some populations in their refuge areas(1), while others remained confined here(2),
following the dynamics of each species.
We should point out that the richness and variety of biotopes in this area, and their faunistic and
floristic richness, have led to the establishment of various protected areas.
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 arachnoidea Sternb., 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
Monte Pizzocolo is one of the peaks of the Garda Prealps.
It’s a very imposing mountain that dominates the southwestern part of Lake Garda, inland to the small town of
Toscolano Maderno situated on the lake bank.
Monte Pizzocolo can be defined as a massif of limestone
rock, which is particularly compact and sometimes
dolomitized and is ivory or beige in colour, arranged in
metric layers or even with indistinct stratification, on the
eastern flank and near its top. This is the so-called “Corna
calcarea” (Zecchini, 2009), a lower-Jurassic limestone,
which often shows a pronounced morphology, as the local
dialect term “corna”, horn, implies. Even if the nearby
Monte Spino (1486 m) is mainly formed by “Corna”
limestone, the group Spino-Pizzocolo is almost entirely
surrounded to the west and to the north by outcrops of
Triassic dolostone (Camerini, 2004 ; Carlini et al., 2010).
The south-western flank and even more so, the lower
northern flank of Monte Pizzocolo are densely covered
by forests, with rocky meadows (more or less inclined)
beginning at 1450 m and reaching right up to the top at
1581 m.
On the contrary, the eastern flank consists of almost vertical cliffs
descending directly to the lake. These cliffs are very exposed and
mainly consist of naked limestone, well eroded by weather, whilst
the vegetation is sparse, particularly in the most exposed areas. On its
north-eastern and northern portions, the slopes are very steep, almost
vertical in some places and particularly on the northern flank, but this
favours higher water availability, so the vegetation is a little denser and
it is possible to see plant communities with Potentilla caulescens L.

Monte Pizzocolo
[south slope]

The position and configuration of the eastern flank of Monte Pizzocolo
allow us to hypothesize that these cliffs weren’t ice-covered during the
Quaternary glaciations, or at least part of them weren’t(3); the part of the
cliffs above the glacier which shaped the valley now occupied by the
lake.
Monte Pizzocolo is currently located inside a Natural Preserve,
the Parco dell’Alto Garda Bresciano.
3
According Corrà et al. (2000), the vertical cliffs 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.
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Karyology and variations within the genus Sempervivum
The genus Sempervivum is characterized by an evident general morphologic homogeneity,
coupled with a great variability within each species, which can be considered next to each other
with relatively undefined boundaries. This genus is probably still undergoing a very active
speciation phase and quite often two specimens of the same species look more different that two
specimens of two different species. As a consequence, the identification of Sempervivum is often
difficult, and the current nomenclature poorly and inadequately describes this genus.
Faced with such a situation, one would expect the Sempervivum genus to be genetically very
homogeneous, and that karyological studies would be of no help in understanding it. Completely
wrong. On the contrary, the genus Sempervivum is a very variable and complex group from a
karyological point of view: the somatic chromosome counts are very variable, starting from
2n = 16 to 2n = 108, with base numbers starting from x = 16 to x = 21 in a continuous succession(4).

2n = 72

This karyological diversity shows that the genus Sempervivum is much less homogeneous that
it would seem, and that many taxa are much more separated than their morphology would
indicate. For this reason, an exclusively morphological approach to their taxonomy could prove
unsatisfactory. Any attempts to solve the above-mentioned complexity of the genus by moving
everything into a few large taxonomic frames is as unsatisfactory as exploding the genus into a
myriad of mainly useless micro-taxa, since they would represent a simple local ecotype at most,
but more often, one of the many levels inside the natural variation range of a single taxon (if not
simple phenotypic variations). Unfortunately finding and maintaining an intermediate position
is difficult.
The relatively high chromosome numbers and their marked diversity leads one to think that the
speciation of the genus Sempervivum occurred largely by allopolyploidization(5) rather than by
cladogenesis or anagenesis(6). For this reason, the study of chromosome numbers is particularly
important for this genus, since it allows us sometimes to track or to guess the likely phylogeny
of some species or groups of species.

Mitosis of somatic cell
(metaphase)
Sempervivum tectorum
[Monte Maddalena]
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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.
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The Sempervivum tectorum case
One of the most appealing hypotheses for this genus about speciation by
allopolyploidization involves Sempervivum tectorum(7), a widely distributed species
in western and central Europe.
Sempervivum tectorum is a tetraploid species with a chromosome number of 2n(8) = 72,
confirmed by numerous different counts. This high number has obviously led to the
hypothesis that it could be the result of allopolyploidization between the ancestors
of the current Sempervivum marmoreum Grisseb. (2n = 34), a Balkan and Carpathian
diploid species, and the current Sempervivum calcareum Jord. (2n = 38), a diploid
species from the south-western Alps. In fact, 34 + 38 = 72.
Many factors lead one to consider Sempervivum tectorum as a rather recent species
within the Sempervivum genus, certainly more recent that its supposed parents,
S. calcareum and S. marmoreum:
-

unlike them, S. tectorum hasn’t any evident relict populations that would suggest
a Tertiary pre-glacial origin, contrarily to other houseleeks with which it often
cohabits (S. arachoideum, S. wulfenii, S. calcareum, etc.). The Monte Pizzocolo
population is amongst the few (or the only one?) that could be considered a
relict population, but the inclusion of the local houseleek in S. tectorum can be
questioned, as we’ll explain later.

-

the distribution range of S. tectorum seems to be still expanding westwards, not
having reached its potential limit yet; something which is particularly evident
in the French Massif Central. This can be deduced by the uneven distribution
of S. tectorum compared to other, often sympatric species, a difference that can
be explained by the later arrival of S. tectorum only.

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
definition of these taxa is often their geographical location, and they could be sometimes considered at
infraspecific 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

marmoreum

A recent alpine origin (Quaternary, post-glacial) of Sempervivum
tectorum is thus, if not certain, very likely at least.
About the hypothesis of its appearance due to an allopolyploidization
mechanism, many factors make it credible:
-

The apparent youth of this species, compared to the two diploid
species from which it supposedly derives.

-

Its high chromosome number, which exactly matches the sum
(additive crossing) of these two diploid species.

-

Its morphology, that is somehow intermediate between the two
putative parents.

-

Its strength and ecological plasticity, markedly higher than
that of its putative parents, as it happens with the majority
of the allotetraploid species, whatever the plant group
concerned.

Sempervivum

The distribution ranges of the putative parents are presently
very distant, but it’s possible that they were once very much
closer or even overlapped in some places, and were subsequently
reduced and separated, disappearing from the central Alps and
replaced perhaps by the tetraploid S. tectorum in the case of
S. marmoreum (their current distribution ranges are in contact,
but don’t overlap). It must also be pointed out that the current
distribution range of S. tectorum actually links the current
distribution ranges of S. marmoreum and S. calcareum.

calcareum

This hypothesis is certainly appealing, but it isn’t the only
one, or at least it could be improved.
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Analysis of available data
Monte Pizzocolo hosts a population of a single houseleek species. Its presence has been known for a long
time and it’s been considered until now, as belonging to the common Sempervivum tectorum, omnipresent
in the Alps. Some previous studies, which were essentially karyological, outlined its peculiarity, as
reported below, but in our opinion, failed to draw the necessary conclusions.

Available data on the houseleek of Monte Pizzocolo
The status of this plant became less clear in 1961, when Zésiger, in a general study on the chromosome
numbers of Sempervivum, discovered a 2n = 36 number in a Sempervivum “tectorum” originating from the
“pied sud des Alpes” (southern foot of the Alps), without giving further details about the locality. As
all his other chromosome counts of Sempervivum tectorum, from various localities (about fifteen), gave a
result of 2n = 72, the author apparently neglected this seemingly diploid plant, nor made any hypothesis
about it. Zésiger probably considered this odd count was due to an abnormal specimen, with little
significance.
After that, Favarger in 1973 again reports a count of 2n = 40 on the same clone of Sempervivum “tectorum”
(M 552) previously counted by Zésiger as 2n = 36, a result that was confirmed as 2n = 40 by the same
Favarger on two more plants (61/926 et 61/927) “récoltées plus tard au même endroit” (collected later at
the same locality), again without giving any locality details. This time it was suggested that S. tectorum
could be sometimes be diploid(9), adding that a relationship with this plant and Sempervivum wulfenii
Hoppe ex Mertens & W.D.J.Koch could also be possible.
In 1998 Zonneveld mentions the previous counts and reports a new count of 2n = 38 he made for
this population of Sempervivum “tectorum”, but doesn’t say whether it was made on a newly collected
clone, or on a previously used clone (probably the latter, since no locality data is given). However, very
importantly, he gives its locality at last (undoubtedly after having contacted the previous authors):
Monte Pizzocolo. Following the previous authors, Zonneveld doesn’t consider this Sempervivum
tectorum anything special though, except for its diploidy, hence the possibility that the tetraploid
populations of Sempervivum tectorum (the vast majority) wouldn’t be allotetraploid, but autotetraploid,
which would challenge the phylogenetic hypothesis of its appearance by allopolyploidization
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. Sempervivum arachnoideum can be both diploid (2n = 16) and tetraploid (2n = 32), without showing any differences, so much
that even its infraspecific 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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About the range of the results
The small difference between the various chromosome numbers (36, 38, 40) should be of no surprise, since counting
is technically difficult for the genus Sempervivum: it’s difficult to obtain good metaphase plates, and their reading isn’t
very accurate, since the chromosomes of houseleeks are extremely small, punctiform, and so numerous that they often
overlap, partially hiding each other. Counting the chromosomes of a houseleek could be compared to counting the
marbles which fill a dirty jar from a distance. For this reason, all the chromosome counts published so far should be
interpreted as approximate numbers with a variable error margin, directly proportional to the number of chromosomes.
Only by repeating the counts over and over, we can arrive at sufficient precision for an individual or a taxon.

What can we gather from these karyological data?
1. – Sempervivum tectorum is really a tetraploid
Due to its vast distribution range, Sempervivum tectorum is the houseleek on which the highest number of
chromosome counts have been made; practically on plants coming from all the European mountains where it
lives. All the counts made on well documented plants have confirmed its polyploidy, except those relating to the
population of Monte Pizzocolo.
2. – The Sempervivum population of Monte Pizzocolo definitely seems to be diploid
Subsequent counts, made by different biologists, on different clones, seem to prove that there’s indeed a diploid
population on Monte Pizzocolo, and it isn’t simply an abnormal individual (which could always happen with a
single count or even several counts on the same clone in culture).
3. – This population represents the only known case of diploid Sempervivum tectorum
Up to the present, no other chromosome count has ever found a diploid Sempervivum “tectorum”, except in this
isolated population of Monte Pizzocolo.
4. – There is some doubt about the real nature of this population
In all the cited studies there is no reported field data nor any information about the variability, so that even if
it were highly unlikely, we can’t exclude beforehand that this natural population could be a single abnormal
sterile clone reproducing vegetatively at this locality.
5. – Further data are needed
The case of the diploid Sempervivum “tectorum” of Monte Pizzocolo is very intriguing, and the scarcity of field
collected data led us to carry out further studies on this plant, in situ, in cultivation and in the laboratory.
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Materials and methods
Studying the Sempervivum populations of Monte Pizzocolo
in situ has been of fundamental importance, in order to verify
its ecology, variability, the actual distribution, as well as
the plants that share its habitat, including other houseleeks
locally or in the neighbourhood.
We have also collected a few samples of this plant in situ(10)
(small lateral rosettes) and cultivated them to check their
biological cycle and refine its morphological study. The
radical tips needed for the chromosome study have been
removed from these cultivated clones.
In the lab, the tips of some young and active roots have been
cut 3 mm long, and then secured and coloured according to a
protocol derived from that of Zonneveld (in litt.) :
Below, the young rosettes of the
four individuals from which we
made the chromosome counts.

1. immersion is a solution of hydroxyquinoline 0,002M;
2. immersion in a solution of pure ethanol (3 parts) and
glacial acetic acid (1 part);
3. hydrolysis in 5N HCl;
4. immersion in Schiff reagent;
5. immersion is a solution of K2S2O5 and distilled water;
6. squeezing between microscope slide and cover slip
and searching by microscope of the best meta-phase
plates amongst the mitotic cells, in order to count the
chromosomes.

DDGD13A

DDGD13B

DDGD13C

DDGD13D
10
Authorization according to art. 8 of Regional Law n. 10/2008
(Collection of protected spontaneous flora for scientific purposes), by Regione
Lombardia - Direzione generale ambiente, energia e sviluppo sostenibile Parchi, tutela della biodiversità e paesaggio - Valorizzazione delle aree protette
e biodiversità.
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New data

The houseleek of the Pizzocolo
in a crack in the limestone wall.

Field data
Monte Pizzocolo:
The main population of Sempervivum growing on Monte Pizzocolo is
located on the limestone of the eastern flank, primarily on the almost
vertical cliffs facing east-northeast, and extending up to the north-facing
cliff, that could be defined as a vertical rock wall. A few dozen clumps are
also present on the steepest points of the south-western flank.
The total population is composed of a single species, the famous
“tectorum”. No other houseleek has been found.
The majority of the plants are concentrated starting from about 1450 m
a.s.l. up to the mountain top, although some clumps can be found starting
from about 1350 m. The scarcity of plants on the rocky meadows near
the top is maybe linked to the plant’s ecology (preference for habitats
in rupicolous situation), as the current concentration on steep or almost
vertical rocky cliffs would suggest. It’s also possible that the presence of
a World War I fort on the top first, and the trampling by many tourists
later (Monte Pizzocolo is a favourite destination for excursionists due to
the fantastic panorama that can be enjoyed from the top) have reduced
its presence on the summit meadows to a few sparse clumps, leaving
most of the plants concentrated in less accessible areas (the almost
vertical cliffs).
The plants grow directly in rock cracks or on rocky protrusions where a
little humus and clay have accumulated and allowed the establishment
of various types of rupicolous vegetation.
We verified that the population of Pizzocolo shows an evident
morphological variability between the individuals, which can
eliminate the above-mentioned hypothesis that it could be a single
clone reproducing locally and vegetatively.
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Monte Spino
Monte Zingla
Monte Pizzocolo

The Soutwestern Garda Prealps
seen from the Pizzocolo

Surroundings of Monte Pizzocolo:
All the peaks and passes near Monte Pizzocolo (Monte Spino, Monte
Zingla, Monte Carzen, Passo di Tremalzo) have been visited to check
the presence of other houseleeks. This search was unsuccessful; we
did not find the plant or any other houseleek.
The Sempervivum populations nearest to Pizzocolo can be found on
Monte Maddalena, near Brescia, on one side, about 16 km distant
as the crow flies, and on Monte Baldo, on the other shore of Lake
Garda, on the other side, again about 16 km distant as the crow flies.
These two populations consist exclusively of Sempervivum tectorum,
and lack any morphological peculiarities. Another houseleek that can
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be found nearby, eastwards from Monte Baldo is Sempervivum globiferum
subsp. hirtum (L.) ‘t Hart & Bleij(11), but that belongs to the subgenus Jovibarba,
a distinct group whose members don’t hybridize with true Sempervivum
(subgenus Sempervivum).
11
Sempervivum globiferum subsp. hirtum represents a very wide taxonomic group, which
includes morphologically very variable populations, very difficult to separate, unless an infinity of
micro-taxa with little importance is created. The local form near of Monte Baldo has been recently
differentiated as Sempervivum globiferum subsp. lagarinianum (Gallo) Stephenson, its definition
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.
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Description
Clump: not copious, with few daughter-rosettes, isolated rosettes flowering without having produced
any daughter-rosettes aren’t rare. Stolons are short, barely exceeding the diameter of the motherrosette. As generally happens with Sempervivum, no stolons are produced during the year in which
the rosette flowers, which occurs after a vegetative phase of several years (monocarpic rosettes).
Adult rosette: rather large, diam. 6-10 cm, exceptionally up to 20 cm; number of leaves variable
depending on the individual (25-50+); symmetrically arranged leaves without any evident
anisophylly(12). During the vegetative phase, the central leaves are often arranged like a cone,
particularly at the end of the growing season (an inconsistent and variable character).
Leaves: wide lamina, with rather marked mucron; glabrous blades; non-glandular cartilaginous
marginal cilia, densely and regularly arranged. A nice, often strongly glaucous colour, particularly
at the beginning of the growing season and before flowering; many specimens show, especially on
younger leaves, an alternation of paler, glaucous transversal bands and darker, greenish ones; basal
blotch from cherry red to purple, more or less pronounced and clear, but relatively constant with
good exposure; the blotch has indistinct margins gradually blending with the leaf’s glaucous colour. A
clear apical blotch is missing, but some specimens with a good exposure can show a light beige apical
blotch, small and scarcely evident, mainly at the beginning of spring. Whenever present, the apical
blotch is always less evident than the basal one.
Inflorescence: flower stalk tall, sometimes taller than 60 cm, hairy-glandular, with a “minaret”-like
structure, that is, a tall stalk bearing many but short subequal lateral branches, distributed along
the stalk. Such a stalk’s morphology is rather rare in Sempervivum, occurring with good frequency
and evidently only in Sempervivum calcareum. The stalk shape of this houseleek clearly differs from
the common shape of the stalks of Sempervivum tectorum, including the populations of S. tectorum
nearest to Monte Pizzocolo (Monte Baldo). The typical flower stalk of S. tectorum is markedly threebranched at the apex, whilst further down, there are a few lateral branches of decreasing importance
(acrotonous branching), whose number and importance varies depending on the stalk’s vigour.
Flower: large and markedly polymerous (often more than 12 subdivisions); greenish petals, pale and
with a slight pinkish basal blotch (actually consisting of thin and short pink stripes on a whitish
background), with a hairy-glandular external blade; reddish staminal filaments contrasting with the
greenish petals.
Possible identifications: although this plant has been linked with Sempervivum tectorum up to now, in
our opinion it more resembles Sempervivum wulfenii, both in situ and in cultivation, and it’s not easy
to determine at first glance whether it is one or the other, especially during the vegetative phase.
12
Anisophylly is the difference 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.
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Houseleek inflorescences show their maximum expansion at
dry state, after fruiting. Even at this state, the inflorescences
of the houseleek of the Pizzocolo (right side) keep their
typical columnar aspect, very different from the trifurcated
and acrotonous aspect of S. tectorum (left side).

Organisation of the cymose
inflorescence 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
We have performed new chromosome counts on this plant by using new
clones we collected in situ, hence of known origin, and almost certainly
different clones than the ones used in previous counts (see above).
Our results confirm the previously published data: this plant actually
has a diploid genome and the somatic number we count is 2n = 38. Since
the quality of the meta-phase plates was rather good, the error margin
should be low.
Our data agree with previously published counts (2n = 36, 38, 40), so
we can consider the Sempervivum population of Monte Pizzocolo as truly
diploid, with somatic chromosome number 2n = 38.

2n = 38

DDGD13A
[Monte Pizzocolo]

We have also checked the chromosome numbers of the
populations of Sempervivum tectorum nearest to Monte Pizzocolo,
following an almost elliptical orbit around it. Again, we have
used material collected by us in habitat, and followed the same
counting method we used for the Pizzocolo plant. 1
- Monte Maddalena (Brescia): 2n = 72
2
- Proximity of Passo di Croce Domini (Brescia): 2n = 72
3
- Rifugio Telegrafo, monte Baldo (Verona): 2n = 72
4
- Campobrun, Lessinia (Verona): 2n = 72
5
6
- Forte Dosso del Sommo (Folgaria, Trento): 2n = 72
As the data indicate, we have found no diploid individuals
and all the specimens were tetraploid.
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2n = 38

DDGD13C
[Monte Pizzocolo]

Our chromosome counts can be checked through video files
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 files 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.
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Discussion
At present, no tetraploid individual has been found amongst the Monte Pizzocolo population,
after various counts on several specimens (clones). We are thus really in front of a true diploid
population.
In addition, no diploid Sempervivum tectorum has ever been found in the proximity of Pizzocolo
or in any other locality. This is definitely a unique and isolated diploid population, located in a
place recognized as a shelter-area for some Tertiary species during the Quaternary glaciations.
A tetraploid can easily stem from a diploid, but not vice-versa: we can then suspect that this is a
relict population, a residual testimony of an ancestral population, that was once perhaps more
widespread in the central Alps.
The inflorescence morphology compares to that of Sempervivum calcareum from the southwestern Alps, and its chromosome number is identical too (2n = 38). This latter species has
been, until now, the only known true houseleek (subgenus Sempervivum) with this chromosome
number, all the other houseleeks belong to the subgenus Jovibarba, and are very different
plants(13), with no direct parentage link with S. calcareum, so their matching chromosome number
is certainly a coincidence.
All these karyological, morphological and chorological data make us doubt that the population
of Pizzocolo represents a typical Sempervivum tectorum.
Starting from that premise, we can then examine five different hypotheses to understand this
plant:
Hypothesis 1: it could be a Sempervivum tectorum, if not a typical plant, at least an intra-specific
taxon
Hypothesis 2: it could be a very ectopic relict population of Sempervivum calcareum.
Hypothesis 3: it could be a relict population of Sempervivum wulfenii.
Hypothesis 4: it could be an ancient (more or less stable and fixed?) hybrid between Sempervivum
tectorum and a now extinct species from Monte Pizzocolo.
Hypothesis 5: it could be a new species, overlooked and mis-interpreted up to now.
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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Observed out of flowering time, many
individuals from Pizzocolo such as this
one, can be confused with S. tectorum.

Hypothesis 1 : Sempervivum tectorum
This Sempervivum population, up to now considered belonging to Sempervivum tectorum,
is rather isolated and, as we mentioned above, morphologically well distinguished from
the nearest Sempervivum tectorum populations, since the latter don’t show any difference
compared to the typical S. tectorum morphotype of the central Alps. Furthermore, the
chromosome number of this population (diploid 2n = 38) differs from that of the nearest
Sempervivum tectorum populations, as well as from those that have been counted so far
(tetraploid, 2n = 72).
Could this isolated population be the testimony of an ancestral diploid status of
Sempervivum tectorum, that would then be an autotetraploid rather than an allotetraploid,
and could this autotetraploid have replaced in the entire distribution range its diploid
ancestor, now present only on the shelter-station of Pizzocolo? We can’t rule that out
completely, but it’s rather unlikely: first of all because the autotetraploid would have lost
two pairs of chromosomes, a significant loss, but this loss would also have happened
homogeneously throughout the entire vast distribution range of S. tectorum; something
difficult to imagine, since the appearance of autopolyploidy is very likely polytopic and
diluted in time. We shouldn’t also forget that although an allotetraploid is generally
stronger and ecologically more adaptable compared to the diploid parents (due to its
double genome), this strength is very rare in autopolyploids. An autopolyploid is often
a victim of the expression of recessive defects and its fertility is usually lower(14) than
the diploid from which it derives(15). It can be observed that an allopolyploid can easily
replace one of the diploids from which it descends from, but an autopolyploid generally
tends to cohabit with the original diploid as a simple “chromosomic race” here and
there, without any tendency to replace it, and never completely. Hence, the hypothesis
according to which the Pizzocolo’s houseleek would be an ancestral diploid form of
Sempervivum tectorum and that the latter is autotetraploid (with chromosome loss)
seems highly unlikely. Even more so, if one considers the morphological peculiarity of
the Pizzocolo population compared to Sempervivum tectorum as it is in the rest of the
region and throughout its distribution range.
For this reason, it’s not possible, in our opinion, to continue considering the Pizzocolo
plant as 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.
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Hypothesis 2: Sempervivum calcareum
As already reported, the Pizzocolo houseleek shares some characters with
Sempervivum calcareum, that is, its chromosome number and the very peculiar
morphology of its flower stalk. However, the distribution range of S. calcareum
is very far (the limestone south-western Prealps) on the other side of the Alps,
and never crosses the ridge line. Moreover, the Pizzocolo houseleek lacks
many distinct and constant characters of S. calcareum (very numerous, rigid
leaves, prickly apex, “raisin” looking old leaves, flowers shape, etc.).
Although a certain affinity between these two houseleeks can’t be excluded
(common ancestor?), their morphological and chorological differences are
such that we don’t think it would be possible to link the Sempervivum of
Pizzocolo with Sempervivum calcareum, both as a subspecies or any other
intra-specific rank.

Seeing something else than a far parentage relationship
between these two plants would be quite artificial, 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.
One can also note the important morphological
variability of the houseleek of the Pizzocolo.
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Hypothesis 3: Sempervivum wulfenii
The wide, glaucous leaves with a red basal blotch, but lacking the apical one, and
the erratic presence of a leaf cone, can remind one of Sempervivum wulfenii, a species
located a little more to the north and north-east, in the Rhaetian Alps. Rather than with
Sempervivum tectorum, it’s the resemblance with this species that comes to mind when
observing the plant of Pizzocolo in situ. However, the inflorescence of the latter is clearly
different, as is the flowers’ shape; in addition, the marginal cilia aren’t glandular (a very
important character for the identification of S. wulfenii, although not every evident).
From an ecological point of view, the plant grows at a slightly lower altitude than
S. wulfenii which is a high altitude plant, although, there still are some relict populations
in the eastern Alps where S. wulfenii grows at low altitude. However, S. wulfenii is a
markedly silicicolous plant and can be found on limestone only exceptionally, whilst
the Pizzocolo plant grows exclusively on calcareous rock. Finally, the chromosome
number of S. wulfenii is 2n = 36, close, but not identical to that of the plant of Pizzocolo.
Although the two plants show some similarities, it isn’t possible to link the Pizzocolo’s
plant with Sempervivum wulfenii in our opinion, although a certain degree of affinity
can’t be excluded beforehand.

Some individuals of the Pizzocolo are strongly reminiscent
of S. wulfenii out of flowering. Their cartilaginous marginal
cilia differentiate them immediately. At flowering time, the
confusion is not possible.

Acta Succulenta 1(2) 2013

Sempervivum soculense

137

Hypothesis 4: hybrid
Hybrids are very frequent amongst houseleeks, and often
dominant in certain natural populations, even replacing the parent
species in some cases. The identification of a Sempervivum should
always take into consideration that it might be a hybrid.
The pale flower with thin and numerous greenish-white petals,
the glabrous rosettes with an inconspicuous or often missing
apical blotch, the inconstant presence of an apical leaf cone; all this
would be compatible with the aspect of a Sempervivum tectorum ×
wulfenii hybrid, a plant known for being difficult to distinguish from
S. tectorum.
The somatic chromosome number of such a hybrid (tectorum 2n = 72)
× (wulfenii 2n = 36) is 36 + 18 = 54, would be quite different from 38, but,
by backcrossing with S. wulfenii we would get 27 + 18 = 45, a number
closer to 38. However, to explain a somatic chromosome number
of 38 starting from 45, we would have to introduce some meiotic
anomalies in the hybrid, enough to force the loss of three pairs of
chromosomes, which would be far, far too much. We would also have
to expect a very dis-homogeneous hybrid population, with a high
variability of chromosome numbers (not the case here), in which the
triploid component having a chromosome number close to 40 would
be one amongst others, very likely showing marked sterility (not the
case here) being a triploid. Hence, we can exclude the hypothesis of
the hybrid population between S. tectorum and S. wulfenii.
From a morphological point of view, we could also hypothesize a
possible ancient hybridization of S. tectorum with a now defunct
member (16) of the complex group Sempervivum zeleborii (2n = 64), but it
should be rapidly discarded, since the theoretical somatic chromosome
number of such a hybrid would be 32 + 36 = 68 and its backcrossing
would still maintain a very high chromosome number.

16
This now eastern group of yellow flowered 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
In our opinion, none of the above hypotheses are
acceptable to explain the Pizzocolo plant. As a consequence,
this last hypothesis becomes the most likely.
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Implications and consequences
Nomenclatural consequences
All the data reported above lead us to consider that the identification of the houseleek
of Monte Pizzocolo as Sempervivum tectorum is an error, and that this plant is really a
new, unknown species, which we describe as follows:
Sempervivum soculense D.Donati & G.Dumont sp. nov.
Sempervivum, rosula magna, symetrica, 6-10(-20) cm diam. ; foliis
valde mucronatis, glauco-viridibus, basi obscure rubra, apice rare leviter
colorato, glabris, margine ciliis brevibus eglandulosisque, externis patulis,
centralibus nonnumquam conice condensatis ; stolonibus rosulae contiguis,
saepe paucis, nonnumquam absentibus ; caule florifero alto usque 60 cm
vel ultra, glanduloso-piloso, non acrotone successive breviter ramoso ;
floribus breviter pedicellatis, plus minusve 12-partitis saepe ultra, petalis
virido-albidis basi roseole leviter lineolatis, filamentis rubentibus.
A Sempervivo tectorum atque S. wulfenii, praesertim caulis habito et
chromosomatico statu, a S. wulfenii insuper ciliis, differt.
Habitat in Italia septentrionali, in Alpibus benacensibus, in calcareis saxosis
cacuminis clivorumque montis Soculi (Pizzocolo).
Holotypus a nobis designatus : leg. D.Donati & G.Dumont, n° DDGD13A,
2013-11-28 ; « Versante NE del monte Pizzocolo, Toscolano Maderno,
Brescia », 1580 m s.m. ; in herbario bononiense (BOLO 507977) depositur.
Isotypus in herbario florentino (FI).

NB: the protologue of this taxon is represented by the Italian
edition of Acta Succulenta.
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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
The fact that we consider Sempervivum soculense as a distinct species from Sempervivum tectorum
doesn’t mean that, in our opinion, it doesn’t have any relationship with it. The only peculiarity of our
point of view is that we don’t see it as a progeny, but as an ancestor of the latter.
In our opinion, Sempervivum soculense could be considered as a direct descendant of the diploid
plant having led to S. tectorum by allopolyploidization.
As reported above, the isolation of S. soculense on Monte Pizzocolo leads one to think of a post-glacial
relict; that this plant or its direct ancestors were populating the central, and perhaps the eastern Alps
at the end of the Tertiary period. Regarding Sempervivum marmoreum, this was probably populating,
at it does now, the Balkans and the Carpathians, but maybe the eastern Alps too.
The most likely scenario is hence thus:
During the Quaternary glaciations, the distribution of Sempervivum soculense was squeezed
southwards, reduced to some rare ice-free mountainous areas south of the Alps, with the wide Padan
Plain blocking its further descent to the south and with a possible redistribution northwards between
glaciations; one of these shelter stations was Monte Pizzocolo.
On the contrary, Sempervivum marmoreum had all the space it needed to regress towards the Balkans,
where it’s still abundant even today. No obstacle opposed its moving back, unlike S. soculense.
When the post-glacial climate became milder, the two plants gradually re-colonized the icefree alpine areas and connected (or re-connected) themselves. Being inter-fertile(17), hybrids were
formed; by accident, some of them were allotetraploid additive hybrids, they are what we call today
Sempervivum tectorum. This has in turn rapidly and totally replaced its two parents throughout its
expanding distribution range, occupying the same ecological niche, but with a higher competitivity
and ecological amplitude in case of cohabitation(18).
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. soculense. The inflorescence
morphology is quite different.
R.Siniscalschi
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This hypothesis seems chorologically more likely than the one
that considers S. calcareum as one of the parents of the allotetraploid
S. tectorum.

Lake Garda, a natural barrier favouring
the isolation of S. soculense.

Therefore, Sempervivum tectorum has most likely replaced most of
the ancient populations of Sempervivum soculense and the survival
of this relict population on Monte Pizzocolo can only be explained
by its isolation and the fact that S. tectorum hasn’t colonized this
mountain, at least not yet.
Amongst the possible explanations of the failed colonization
of Monte Pizzocolo by Sempervivum tectorum, topography and
geology have probably played a major role:
-

As already mentioned, Monte Pizzocolo is surrounded
by dolomitic rocks. Due to their richness in magnesium,
dolostones are inhospitable substrates for many plants,
including most houseleeks: S. tectorum is one of them, very
common on the central Alps, on limestone and crystalline
rocks, but absent or very rare on dolomitic rocks, which are
quite frequent in this area of the southern central Alps. The
only houseleek that grows on dolostone in this part of the
Alps is a rare and localized species, Sempervivum dolomiticum
Facchini, absent in the area near Pizzocolo.

-

Lake Garda, a sort of small inland sea, represents an
insurmountable barrier to the east and to the south of
Pizzocolo for S. tectorum, despite the fact that it grows on the
opposite side about fifteen km away only, as the crow flies.
This impassability is enhanced by the fact that the enclosed
and elongated shape of this big lake channels the winds in
a north-south direction and vice-versa, blocking a possible
transportation of the seeds by the wind from one shore to the
other.

The theory that Sempervivum tectorum is a descendant of Sempervivum
soculense (or more exactly its direct ancestors) by allopolyploidization,
although it remains a hypothesis, is surely not pure botanical fiction
because it seems to be backed-up with serious arguments.
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The future of this plant
The unique, known population of Sempervivum soculense exists inside
a Natural Preserve (Parco dell’Alto Garda Bresciano) where collecting
or destruction is forbidden. Furthermore the collection, damage or the
destruction of houseleeks is forbidden in the Lombardia Region by Art.
8 of the regional law n. 10/2008. So the plant is well protected by the
local administration. This plant is also protected by its ecology, since it
grows mainly in very dangerous places, barely accessible by trekkers, a
fact which limits any trampling threat.

Nevertheless, the number of individuals on Monte Pizzocolo
is quite limited(19) and the species is presently unknown
elsewhere. This strict endemicity in a single massif, without
any possibility of expansion, makes S. soculense potentially
vulnerable: whilst it doesn’t need a further protection, careful
and regular monitoring will be very useful.
19
The total number of specimens is hard to define, due to the difficulty
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
In botany it is rather rare that chromosome counts can have a true taxonomical
consequence, but for the genus Sempervivum they are very important and new
karyological studies will help certainly in understanding this “difficult” genus.
The conclusion of this article is a question, which we cannot answer with
confidence at the moment: does Sempervivum soculense grow elsewhere other
than on Monte Pizzocolo; in the Alps or elsewhere? So far we cannot confirm
this, but at the same time we cannot also exclude it completely.
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Agave montana
one of the best agaves for the garden
by Donato Grieco

(photos in situ : Davide Donati)
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I

n recent times, the succulent garden has become very popular, particularly in
regions apparently not adapted to xerophytic plants, such as in central Europe,
or in areas where the climate is Continental or quite humid and cold. Here it is
possible to enjoy amazing Yucca, Dasylirion, many Cactaceae and other succulent plants.

The challenge of frost hardy succulent gardening
These gardens are the consequence of the courage of many “brave” gardeners, who
along the years have read almost all the literature available about hardy succulents
and then applied this knowledge in their gardens. There were many disappointments,
because the frost resistance of many plants is not fixed, but is connected to the local
climate, so that the higher the hygrometry and the pluviometry, the lower is the frost
resistance of a succulent or xerophytic plant. If most xerophilous(1) plants don’t like
an excess of water even during the growing season, many xerophytic plants, for
example Yucca species, love frequent watering during the warm months. On the
contrary, the majority of frost hardy succulents are hard pressed to endure a humid
or rainy climate during the autumn and early spring months, when the temperature
is not frosty but is still cold: their suffering is evident and they show damage and
fungal disease.
So the efforts of these brave “succulent gardeners” were enormous and rich in
disappointments, but after many attempts, they selected a list of plants from the
dry tropics which are able to survive the vagaries of the climate of the temperate
zones; in many case thanks to various tricks.
In this list, the agaves are among the stars.

1
Xerophilous means “which loves (and needs) aridity”; Xerophytic means “which is able to grow in arid
environments”
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Agaves, their beauty and
their problems
Have you ever been in central Southern Italy
(but Southern Spain, Southern France, Greece,
etc. can do as well), close to the sea? Whilst they
are endemic to central –North America, with a
maximum concentration in Mexico; in Southern
Europe agaves have become naturalized, and
majestic specimens of Agave americana L., A. titanota
Gentry, A. ferox K.Koch, A. sisalana Perrine ex
Engelm., etc., are found, some taller than a man and
forming enormous clusters on the slopes and cliffs
down to the sea.
Unfortunately, the majority of the species (generally
the most beautiful) are truly xerophilous and very
sensitive to humidity and excessive watering (or
rainfall in our case) during the cold months.
So are beautiful agaves a dream anywhere else other
than areas with a Mediterranean climate? They aren’t,
because some species (a few, if the truth be told) can
survive or even grow well under other climates, with
the right tricks.
One of them is surely Agave montana Villarreal(2).

2
Agave montana Villarreal, in Sida 17(1) : 191-195 (1996). Type :
leg. Villareal & al., n° 8120, 1995-05-05 ; « MÉXICO. Nuevo León: Municipio
de Rayones, cima de la sierra de la Marta, 42 km al E de San Antonio de las
Alazanas, 25°09’N, 100°23’W, ..., 3,300 m » ; Holo. MEXU, Iso. ANSM ENCB.
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Agave montana
Can you imagine an agave which lives even above 3000 m
asl, grows in dense pine forests, receives a lot of snowfall
every year and looks like a sort of hybrid between Agave
utahensis Engelm. and A. victoria-reginae T.Moore (nice enough
to go crazy), but is much bigger?
This plant is Agave montana: it is found in the Miquihuana
area, on the border between the Mexican States of Nuevo
León and Tamaulipas. Its habitat is in the upper reaches of
mountains, generally above 2000 m to 3200 m asl, and consists
of dense pine forest, where the plants grow in clearings or even
under the trees. The climate is quite humid, and the vegetation
is vigorous with heavy rainfall during the warmer months.
Snowfall is not rare in wintertime, due to the high altitude.

Acta Succulenta 1(2) 2013

Agave montana

150

The most vigorous plants grow where the conditions are more humid,
and in these places the rosettes consisting of a large number of leaves
can grow up to 1.7 m wide and 1.2 m tall, and the inflorescence can reach
5 m or more in height. The plants which are well exposed to sunlight
tend to be pale green to occasionally yellowish in colour, whereas the
plants which grow partially shaded, at least for part of the day, have a
dark green colour with whitish stripes, which reflect the impression of
the teeth of the younger leaves which pressed against that position (the
leaf imprint). The above mentioned teeth and the apical spine are very
robust and are reddish-brown in colour. The immature floral stem is
impressive with its violet colour, and the flowers are yellow.
Agave montana shares its habitat with other xerophytic plants such as
Agave gentryi B.Ullrich, Nolina hibernica Hochstätter & D.Donati, Nolina
nelsonii Rose, Rapicactus beguinii (N.P.Taylor) Lüthy, etc. All of them are
adapted to this climate which is unusual for the Mexican desert.

The huge purplish inflorescence of A. montana.
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Agave gentryi (back) often grows
with A. montana, without the
obvious presence of hybrids.
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How to grow Agave montana in our garden
The ecology of this plant, combined with its beauty, as reported above,
should make it one of the best agave options for a xerophytic garden in a
temperate climate.
This statement is only partially true.
We should never forget that in its natural habitat, even in the worst case, the
soil needs quite a few days or at least 1-2 weeks to dry out, and the water never
sits in the core of the rosette but dries very quickly.
In colder, more humid climates, the soil can remain damp or even wet for
many months, but above all some water can still remain among the leaves at
the centre of the rosette for weeks, and this is a very bad thing, particularly if
it freezes during the night and liquefies in the day time. These conditions can
damage even the hardiest of the agaves, the much trumpeted Agave utahensis,
which can die within few weeks in these conditions. A. montana could probably
survive all winter (not always) but the damage will be evident.
We need some tricks.
First, we need to prepare a rich but very well drained soil for our agave. A
commercial soil for cacti should be fine and we should fill a large hole (ø 50 cm)
which we have prepared in the garden, whose depth should be at least 50 cm,
since the root system of the agaves is huge and very expansive. The best time to
transplant agaves is the late spring, so that the plant has enough time to establish
itself before winter.
When the colder months are due, we have three possibilities to help our agave
to survive:
1. If we have a very well drained flowerbed where we grow it among other
succulent plants, we can just cover it with a homemade plastic tunnel. This
will protect all the plants from rainfall and humidity and the greenhouse
effect will warm the environment during any sunny winter days. In this way
A. montana is frost hardy to -15°/-20°C, but this method has a problem: if the
tunnel is not big enough, the still, humid air can promote fungal pathogens.
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2. If we only want to protect our Agave montana during
the cold months, and we love do-it-yourself, we need
to utilise the following steps:

First we need to prepare a superficial drainage
with coarse lava gravel (ø 1-2 cm, for a layer of 2-3
cm), surrounding the neck of the plant, its most
sensitive area, to guarantee the re-circulation of air;

... then we put some wheat straw around the neck, which can
absorb any excess humidity, while not rotting at same time;
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... we can slightly wrap the plant
with agricultural white fleece;

... finally, we can form a “pyramid”
with three or four sticks, covering it
with a transparent plastic film.

Protected in this way, the plant can survive very cold
temperatures, even down to -20°C.
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3. If we haven’t got time to lose then the solution, but only in
sheltered areas, can be to use a leaning piece of glass or transparent
polycarbonate, which covers a surface at least twice the width of the
plant, or as a last choice, a single piece of Styrofoam or polystyrene
stuck on the apical spine. We thus protect the core of the plant from
rain and ice and limit the wetness of the soil around the neck of the
plants. In this way A. montana is frost hardy down to -8°/-10° C.
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Conclusion
That’s all about Agave montana.
Many similar articles offer firm conclusions, but my last words
will be some suggestions: don’t trust the current information about
frost hardy succulents too much, but keep on trying and accept the
suggestions of those who have been growing succulent plants in
the garden for many years. You will learn, for example, that the
very famous “super frost hardy” Agave utahensis is very problematic
under a temperate climate, while the rare and little known Agave
montana and A. ovatifolia can survive with few problems.
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The European maritime succulents

Honckenya peploides
a succulent on the beach
by Gérard Dumont and Antoine Mazzacurati
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S

ucculent plants are not rare on the European coasts and some
of them share the same biotopes as tourists, namely the beaches!
They also share many other environmental factors with these
bipeds, such as heliophily and the same optimal growing period: the
summer months. The main difference between the beach plants and
the bipeds is that the first are unable to live elsewhere; cohabitation is
hence not always easy...
Among these daughters of the sea, one of the prettiest is surely
Honckenya peploides (L.) Ehrh., the ‘Sea Sandwort’. It’s also or more
exactly, it would be, one of the commonest on the ocean beaches... if
it would be allowed to live in peace.
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Ecology
Honckenya peploides, together with Cakile maritima Scop. (the
‘Searocket’, another succulent plant, from the Brassicaceae
family), a few Atriplex spp. (mainly A. laciniata L., non-succulent,
from the Chenopodiaceae family), and, less abundantly, Salsola
kali L. (the “Prickly saltwort”, a spiny succulent Chenopodiaceae)
and a few other scarcer plants, forms a very particular plant
community: the community of the upper beaches from the
Atlantic temperate areas of the northern hemisphere.
Further north, Honckenya peploides is still present and abundant
and is associated with some other plants such as Mertensia
maritima (L.) Gray (the famous ‘Oyster-plant’), and participates in
the Arcto-boreal upper beach communities.

The upper beach, a very peculiar biotope
The “Upper beach” must be understood not as the backshore or
the foot of the dunes but as the upper part of the beach itself, which
means the upper part of the intertidal zone (the zone where the tides
move back and forth). The so-called upper beach is the zone covered
by the tide only during the Spring-tides(1) and remains uncovered
during the Neap-tides (following a cycle of two weeks associated
with an equinoxial cycle) excepted during storms. Depending on the
profile of the ground, the angle of the swell and the local tidal range,
this upper beach zone can spread out from a few metres to tens of
metres wide(2).
1
In fact, the upper limit of the upper beach is above the theoretical level of the high
tides because it varies greatly depending on the weather: The sea rises significantly higher
in conditions of low pressure than in conditions of high pressure and clearly exceeds the
upper beach during stormy high tides.
2
Depending on the energy level of the waves in the area, the boundary between the
upper and lower beach can be more or less marked by a change in slope.
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Lower down on the beach, the water covering is constant twice a day with
the tides, and even if this area remains uncovered during a part of each day,
it belongs to the marine domain. It’s the irregularity of the water covering
which makes the upper beach what it is and makes it a border zone, swinging
ceaselessly between the marine domain and the terrestrial domain.

Typical, relatively unaltered, aspect of a sandy upper beach
with Honckenya peploides on the Atlantic coast:
1:
2:
3:
4:
5:

Most tourists have the idea that a beach consists of sand, possibly some
pebbles, and nothing else, except for a few cigarette butts and oily meat roasting
here and there. This completely wrong conception is maintained by managers
of sea-side resorts, who struggle to regularly “clean up” their beaches, thereby
completely eliminating the particular flora of the upper beaches.

high tide marks (organic debris deposited by the sea)
dense mat of Honckenia peploides
Honckenya peploides emerging after being buried.
embryonic dune with Elymus farctus
foot of the white dune with Ammophila arenaria

You must therefore visit some unmanaged beaches which are more isolated
and un-crowded to realize how much the appearance of most beaches is
unnatural by the man-made arrangements, excessive tourism and the regular
but destructive “clean ups”. A sandy or gravely beach is a natural environment
like any other, with its fauna and flora, and a few higher plants have succeeded
in colonizing the particularly harsh environment that is the upper beach and
to make it their living environment. One of the most characteristic among
them is Honckenya peploides, which is also a true succulent.
1

2
5
4
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The upper beach, a very hostile biotope
For a plant, the upper beach is a very hostile environment, which
means an environment where establishing and surviving are
difficult, for the following reasons:
- It’s a dessicant environment with a dry substrate, even in
areas with high rainfall. Indeed, the narrow coastal strip receives
less rainfall than the inland and the evapo-transpiration of plants
is intense, despite the high hygrometry, because of the almost
constant wind linked to the phenomenon of thermal breezes(3). The
sandy substrate is very porous and retains the water for a few hours
at most, and only tens of minutes for the surface layer in summer.
The bigger the grain size the faster the drying. In addition the sun
exposure is constant all day long (no shade, very loose vegetation),
which increases the drying of the surface of the substrate and of the
plants. The plants must therefore be heliophilous and must develop
effective strategies for capturing and saving water: thick cuticle,
succulence, roots diving deep down into the wet deeper layers wet for
some (Cakile maritima for instance) or, conversely, a dense superficial
and extensive network which can capture every drop (this is the case
with Honckenya peploides).
- It’s an environment with a very soft substrate in which plants
struggle to anchor themselves firmly. Plants must hence develop
morphologies and adapt different growth patterns: long taproots
diving very deeply to anchor in the most stable soil layers (it’s the
strategy of Cakile maritima) or a dense horizontal network of branching
stems below the surface which root at the nodes and thereby stabilize
the substrate (it’s the strategy of Honckenya peploides). Already
mentioned above as adaptations to the dryness of the substrate, it is
clear that these morphological adaptations of the underground organs
are not unequivocal.
3
The ground is warmer than the sea during the day and cooler at night. This difference
creates thermals and a thermal wind which alternates twice a day: the sea breeze during the day,
the land breeze at night.
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- It’s an environment with a very mobile substrate. The sand drifts
with the wind, tides and currents, continually changing the profile of
the upper beaches. Plants must be able to tolerate a partial uprooting
and, above all, a regular burial. They must be able to quickly emerge from
the sand that covered them, regardless of its thickness, by producing not
simple etiolated stems but stout and fast-growing vertical shoots and
quickly recovering their aerial morphology when they emerge from the
sand. In practice, one observes that upper beach plants take advantage
of regular burial which, far from disturbing them, on the contrary
stimulates their growth and helps their anchorage in the ground.
- It’s a mechanically aggressive and abrasive environment. Plants of
the upper beach are at the forefront during offshore storms. Strong winds
can break and pull the stems or uproot plants, and the sand carried by
the wind exerts a very strong abrasion of their epidermis(4). During the
largest tides, plants are often more or less submerged and subject to
the powerful mechanical action of waves breaking onto the upper beach
and to the abrasion by various suspended solids in the water (sand,
4
Try to walk during a stormy day at the foot of a dune: you will not stand long, and
your skin will remember painfully the impact of each micro-grain of sand (a few hundred
thousand per second...) and then you will understand the aggressive power of sand... and
punishment that the plants suffer! For them, it’s even worse because most of the movement
of sand takes place in a layer 30 cm above the ground.
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small pebbles, etc.). Plants must hence develop systems to resist these
attacks, a direct resistance (mechanical strength, flexibility, low-growing
habit, aerodynamic and hydrodynamic tufts) or an indirect resistance
(fast regrowth from the rootstock).
- It’s a very saline environment, rich in chlorides (sodium chloride,
NaCl, mainly). The upper beaches are regularly visited by the tides
and therefore subject to massive salt intake. The salinity is high, but
it is also very variable and brutally variable with the tides flooding the
substrate, then the rain washing and desalinating the surface. The sea
spray also causes a quasi-permanent salt deposit on the epidermis
of plants, resulting in severe leaf burn if the plant is not adapted. As
for the continuous deposition of salt on the ground by the spray, it is
the main cause of the permanent salinity of the environment, as the
salinity brought by tides is larger but much rarer and more sporadic.
The presence of salt increases the effective dryness of the substrate by
creating a high osmotic pressure which must be overcome by the plant
in order to be able to absorb water by its roots. One again, the succulent
morphology is an asset in this fight against salt, allowing it to accumulate
high osmolarity vacuolar contents.
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- It’s a dynamically unstable non-permanent environment, as
subject to an annual cycle of sedimentation/erosion(5) and is totally
destroyed at varying intervals by heavy storms. Plants growing there
are hence all pioneer plants; this name refers to plants able to establish
themselves and to colonize a totally pristine environment and to
do so quickly. The peculiarity of such an environment is that it can
remain perpetually in the immature stage of alternating colonization/
destruction without ever stabilizing and evolving to subsequent
stages.
- It’s is a highly anthropic environment. The upper limit of the upper
beaches is often very developed, disturbed, concreted, covered by
riprap (rocky breakwater) or flattened, and always overcrowded during
the summer. The movement and exchange of sand between beach and
dunes is therefore more and more difficult, plants are trampled and,
worse, coastal municipalities have stated that with regard to the plants
on the sand “That doesn’t look clean”. Some dreadful mechanical
devices have therefore been developed to mix and sift the sand by
removing any trace of life of it.
- It should be noted however that if the upper beach is a very hostile
environment for the establishment of plants it’s not because it’s a poor
environment, despite appearances. Indeed, the upper beach is regularly
enriched with plenty of organic matter by the debris line(6). This debris
is quickly buried under the sand by the wind and provides all the
required minerals and nitrogen supply to the plants. Plants adapted to
such environments, at the same time rich in salt and rich in nitrogenous
substances are called halonitrophilous.
5
The normal dynamics of the beach-dune sedimentary system is that the beach loses
sand in winter: this removed sand accumulates in the subtidal zone (the foreshore under the
water) and the dune goes back and opens in places. The dynamic is reversed in the summer and
the upper beach recharges itself with sand and secondarily supplies the dunes by wind.
6
The high tide marks are composed of debris carried by the waves and deposited at
each tide at the upper limit of the high tide; this debris draws thick brown edging lines on the
upper beach. Debris consists mainly of organic matter (varied small dead animals, algae, etc.)
and, alas, now some plastic... This debris shelters abundant specific microfauna which causes
quick a degradation and recycling of organic matter, except when an abusive “cleaning” breaks
this cycle; this disastrous practice does indeed not only destroy any flora and fauna of the upper
beach but it also removes any possibility for them to establish themselves. Without the debris
lines the upper beach is a sterile environment and subject to accelerated erosion.
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lives only by the sea which disseminates and feeds
it. As can be seen, meals are regular and plentiful!
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The upper beach is a very hostile environment:
On the left, the violence of the waves at high
tide hitting Honckenya peploides. On the right,
the powerful whirlpool of water mixed with sand
submerging the plant. There is just a fraction of a
second between these two photos. Very few higher
plants can withstand such living conditions.
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Honckenya

The plants of the upper beach, a closed club

peploides

In such an environment, only tourists feel good! ... Tourists and
a very few plants such as Honckenya peploides and its companions
mentioned above(7).
7
It must be remembered that the little world of the upper beach also includes
many arthropods which are strictly confined to this environment and even some birds
that nest there in late spring (Charadrius alexandrinus).

i
la kal

Salso

Atriplex laciniata

Cakile mari
tima
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The very low number of species in the plant
communities of the upper beach demonstrates how
hostile this environment is and how difficult it is to
colonize and indicates therefore how the plants that
inhabit it are highly specialized. If you try to count the
species present on the upper beach of a given beach,
you only need one hand! This very small number of
species profits to the rare plants that have succeeded to
adapt to such conditions: they have little competition
to face, or rather “they had”... The plant communities
of upper beaches had succeeded over millennia to
adapt themselves to the worst possible conditions,
but facing Man, his shoes and his machines, the fight
has been too unequal and gradually they have left the
scene and are now only a memory on many beaches...
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Spring is here and the young
shoots emerge through the sand.

Living at the beach all year round!
Among the plants of the upper beaches of the western Atlantic
temperate zone, only Honckenya peploides is actually perennial(8).
Therefore it faces the winter there, while its most usual companion,
Cakile maritima, although biennial or short-lived perennial, behaves
as a strict annual on the upper beaches, and all the Salsola and
Atriplex spp. are true annuals.

It’s winter. The sand has been
removed by the storms, many
rhizomes are exposed and
most will be pulled out and
scattered, but those which
are buried will quickly recover
their tufts in the spring.

Most plants of the upper beach zone have adopted an attitude
of escape, in order to combat the difficulty in colonizing this
environment throughout the year: they relocate there every spring
then disappear during the following autumn. On the contrary,
Honckenya peploides survives the winter and its storms, even though
it is badly damaged and seems to disappear. The main parts of its
stems are destroyed by equinoxal storms but most, or at least large
pieces, of the network of its rootstock spends the winter buried in
the sand and gravel and resumes its growth vigorously in the first
fine days.
8
Another perennial also adventures rather frequently on the upper beach,
Beta maritima L., but it is much less associated to it and being extremely nitrophilous,
it is found mostly in sheltered areas where organic deposits are abundant, coming
from the sea or the land. The few other perennials sometimes encountered on the
upper beach (Matricaria maritima L., Polygonum maritimum L.) plants are rather
plants from the embryonic dune and the fore-dune and also prefer shelteredand
protected areas.
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Unlike the picture on the right, this
damage is not natural. It’s summer,
the holidaymakers are present
and Honckenya peploides suffers
trampling. If it doesn’t succeed to
survive until the autumn, then the
following season, a bare and sterile
sandy area will replace that which
was previously a carpet of life.

169

Its domain: the beach and only the beach
Honckenya peploides is therefore defined ecologically as a perennial
psammophilous(9) halonitrophilous xerophyte, characteristic of the
upper beaches. In the temperate zone, its usual habitat is more or less
coarse sand or sand mixed with gravel, even the base and the maritime
side of the pebble bars because its perennial nature requires a minimum
of substrate stability during winter storms. Further northwards in its
vast natural area it is also common to find it in most stony or even rocky
environments.
A fairly common and characteristic habitat consists of areas of bare
pebbles during the winter which is then covered by a layer of sand in the
summer. There the plant finds the stability which allows it to withstand
winter storms and the soft substrate allows it to run its summer growing
stems in all directions.
In its most characteristic habitat in the temperate zone which is sand,
more or less stabilized by pebbles, Honckenya peploides can produce
uniform mats covering a considerable area, provided that the beach
is hardly used by people because, although it withstands salt and
drought as well as the violence of the wind and the sea, its juicy foliage
cannot resist long term trampling and even less beach “cleaning”. A
tuft occasionally trampled could easily recover from its underground
stem network but if trampling recurs the plant will disappear quickly.
Regarding the passage of the screening machine, the first passage is final:
the network of rhizomes and roots being rather superficial, nothing will
grow again after that…
9
“Psammophilous” = “sand loving”, term for plants growing in the sand. When Latin roots
are preferred to Greek roots, one can use “sabulicolous” or “arenicolous” = “living in the sand”.
These three terms are equivalent but the first is the most used. Some authors provide a nuance to
these terms, reserving the term of psammophile to plants of mobile sand and sabulicole to those of
stabilized sand.
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Honckenya peploides in a crack at the foot of maritime
rocks. Despite this rather uncommon situation in the temperate zone, the plant behaves well there.

On the contrary, this individual lost in the
white dune at the same latitude suffers a
lot and its long-term survival is unlikely.
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This vulnerability to human activity is aggravated by the fact
that unlike some other plants of the upper beach (Cakile for
instance), Honckenya peploides has difficulties in seeking refuge
further back on the dune to survive somehow, waiting for better
days. Behind the upper beach, it quickly becomes scarce and
hardly goes beyond the embryonic dune and the foot of the white
dune (sand dune). There are sometimes a few tufts misplaced at
the heart of the white dune, or even in the grey dune(10), but the
scarcity and the poor and sickly aspect of these plants compared
to the opulence of their counterparts in the upper beach shows
that these few lost in the backshore are not in their favoured
place, that they won’t stay there a long time and that, being the
most often unable to multiply, they will therefore be unable to
re-colonize the upper beach if necessary. Note, this observation
is true with regard to the southern and central part of the area of
the plant, but it becomes less and less when one goes up to the
north of its area. Indeed, in areas with very cool summers (from
the latitude of the north of Ireland, approximately) Honckenya
peploides can be found rather frequently in white dune or even
in grey dune areas (or in their local equivalents); it is certainly
far from being dominant there and it is severely challenged
but it is present and in a good physiological state. So it seems
that it’s mainly the summer temperature factor, which further
south limits it only to the upper beach zone and its immediate
background.
10
“White dune” designates the mobile dunes in front of the sea, populated
by wandering rhizomatous plants resistant to silting, and «grey dune» designates
the stabilized dunes, behind the white dune, populated by plants often prostrate
and mat-forming much less resistant to burying than those of the white dune but
many more covering, the name «grey dune» is related to the colour of the sand and
especially the abundance of mosses and lichens.
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Stay and propagate
The multiplication of Honckenya peploides is both
vegetative by its dense network of rhizomatous
stems, and sexual. Its seeds are ripe from late July
and, less abundantly, until mid-September and
beyond; they are rather large and light, they float
and are dispersed by the water as well as by the
wind. Carried by the waves, they arrive on beaches
with the debris of the high tide mark, in which they
germinate. Stem fragments broken by storms can be
transported in the same way and then easily take
root in the sand, a few roots being already present at
nodes near their base. Honckenya peploides is therefore
a thalassochorous(11) plant.
Compared to plants of the upper beach which have
an annual cycle, the natural seedlings of Honckenya
peploides are very scarce(12) and it seems clear that its
vegetative propagation is largely predominant in situ
and that most of its large mats have a clonal origin,
not really monoclonal but made up of a small number
of individuals.

Sea water
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11
Thalassochory refers to the phenomenon of dispersion
of a living organism by the sea. For a plant, this dispersion may
be vegetative (fragments or complete individuals uprooted then
stranding) or sexual (seeds floating projected by spray or deposited
in debris lines). We have already discussed this mechanism in Acta
Succulenta 1(1) about Crithmum maritimum L.
12
At least, they seem scarce because they are very difficult
to differentiate from young stems emerging in the spring out of the
substrate.
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Honckenya peploides plays a significant role in the
dynamics of dune systems. Indeed, it stabilizes the sand
of the upper beach with its dense network of creeping
stems below the surface and, more importantly, it
accumulates in its mats the sand brought by the wind,
creating embryonic micro-dunes, some of which may
evolve into true white dune in areas where the coastline
tends to move forward; then Honckenya peploides will be
replaced by plants characteristic of the white dune(13). All
the plants of the upper beach have this ability to create
embryonic dunes but the observation in situ shows that
one of the most effective plants able to trap sand is often
Honckenya peploides because of its habit of creating wide mats
bristling with lower stems.

On this pebbly upper beach, sand carried by the
wind from the lower beach is held and fixed by
the mat of Honckenya peploides. On the contrary,
where there is no vegetation, nothing stops the
sand movement inward toward the dune mass.

13
In the European Atlantic area, these plants are mainly the marram
grass Ammophila arenaria (L.) Link or, further north, the sea rye Leymus
arenarius (L.) Hochst., the dune blue thistle Eryngium maritimum L., the sand
spurge Euphorbia paralias L., the dune bindweed Calystegia soldanella (L.)
Roem. & Schult. etc. Some plants are more specific at the dune foot, establishing
a gradual transition between the vegetation of the upper beach and that of
the white dune (or what replaces it), with a foot in both worlds, one of the
most characteristic is the very common sand couch-grass Elymus farctus (Viv.)
Runemark ex Melderis, sometimes confused with the marram grass.
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Strength and fragility
Honckenya peploides is therefore a highly specialized plant
capable of colonizing an inhospitable environment where
competing vegetation is rare: the upper beach. The result of
this specialization is that this is the dominant plant in many
places, but the downside is a very narrow ecological latitude:
it cannot live elsewhere and does not support any change in
its environment. It is thus a plant that is at the same time both
abundant and fragile, able to appear and multiply as quickly as
it can disappear.
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Sunset over a desert in South Africa?
No, a Breton beach!
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Description
Plant: herbaceous perennial with long horizontal rhizomatous branched stems forming a wide
network (in condition of regular covering by sand) or growing in dense tufts (in more stable
condition). The underground stems root at each node and produce regularly spaced vertical
leafy aerial stems forming a more or less loose mat. Branching is mostly underground or at
ground level; aerial stems produce only a few (or none at all) vegetative branches but only short
lateral branches ended with a flower (cymose flowering) only on the spring growing stems.
Leaves: glabrous, light bright green, heart-shaped to narrow lanceolate, with cartilaginous margins,
sessile, very regularly opposite-decussate; the thick leaves and the very short internodes make
the stem invisible or just partly visible except at the base of the stems. The leaf size slightly
decreases upwards to give the stems a pyramidal shape.
Flowers: either hermaphrodite or male or female on different individuals (subdioecy)(14). Flowers
appear at the apex and at the axils of the upper leaves, either directly at the axil or at the end
of a short lateral branch. Small pentamerous flower with superior gynoecium, with spatulate,
rarely bifid, whitish, slightly translucent petals; petals of female flowers are often more or less
undeveloped; obvious nectarian cycle of orange glands. Globose ovary with 3-4 (-5) divergent
styles, highly developed in female flowers, very short or completely atrophied in males flowers
and rather short in hermaphrodite flowers.
Fruit: rather big compared to the plant size; yellowish-green spherical capsule, dry when ripen
and opening by three valves releasing large brown seeds.
Variability: variability concerns various characters, both morphological and physiological. Thus,
this subdioecy often considered as evident, actually varies depending on the area concerned (it
is weakly pronounced in western France, for example, where the individuals with purely female
flowers are exceptional) but this subdioecy, not obvious anatomically, is often much more obvious
on the physiological level: in many populations without anatomical dioecy, it can be noted that
only some individuals bear fruits. The leaf morphology is also rather variable depending on
the populations, but the comparison between populations has value only at the same growth
stage because the foliage of the spring flowering stems (more spaced and more apiculate wider
leaves) often differs quite significantly from that of summer vegetative stems (less wide and less
apiculate leaves but thicker and less spaced) on a single individual.

14
This subdioecy is accompanied by a few physiological differences between males and females, which could
have ecological consequences, but between the purely experimental studies and the reality in the field, the correlation
is not obvious... See: Sánchez-Vilas J. & Retuerto R. (2009), in Plant Biology 11(2): 243–254.
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Capricious flowering...
The flowering of Honckenya peploides starts very early, the
new shoots emerge from the ground shortly after the vernal
equinox and begin to flower soon after, at the beginning of
April. Then flowering continues for a long time until the end
of July or even until August in some places, with a peak in
May-June; but flowering and therefore fruiting afterwards,
are of rather variable abundance depending on the year.
This variation depending on the year is of obscure origin; it
may be related to environmental factors blocking the floral
induction without any other consequence for the plant, since
years with little flowering are not accompanied by observable
vegetative disorders. Some years, mass abortions of flower
buds can be observed for no apparent reason.
The factors involved in this variability in the abundance of
flowering of Honckenya peploides are not clear and we don’t
know whether this phenomenon is observable in all areas
where the plant grows. Some possible explanations for
this phenomenon: low light during the stem appearing in
spring, very hot spring weather, early destruction of flower
stems by late storms and then regrowth of strictly vegetative
stems... But it is possible and even likely that the cause of this
phenomenon is multifactorial.
But be careful not to confuse this variable abundance of
flowering with the constant natural phenomenon of this
plant flowering near ground level: the first flower stems,
very short, are gradually buried under the sand during the
summer, then the second order stems, strictly vegetative,
emerge and, observed at the heart of summer, the plant can
give the false impression that it has not flowered.
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Possible confusion
Out of flowering, it may be possible to confuse
Honckenya peploides with Glaux maritima L. (Primulaceae),
but the latter has alternate leaves (not opposite as in
Honckenya) and not at all or barely succulent.
The risk of confusion is quite unlikely in the middle
and southern part of the area of Honckenya peploides
because there, Glaux maritima inhabits the wet
meadows of the upper part of salt marches (very
exceptionally in rocky habitat) and so these two plants
almost never coexist. However, the risk of confusion is
very real in the northern part of the area of Honckenya
peploides, in which Glaux maritima is much more
abundant, grows in dense mats and usually colonizes
the rear limit of the upper stony beaches, thus being in
direct contact with Honckenya peploides. The flowering
of Glaux maritima is of course very different from that
of Honckenya peploides but as its flowers are very small
and inconspicuous, then by far or out of flowering
time confusion is possible. In addition, in an exposed
position Glaux maritima tends to modify its phyllotaxis
which, although remaining alternate, becomes much
decussate(15), as in Honckenya, with shorter internodes,
making the confusion even easier. Seen close up,
leaves of Glaux maritima are very different: much less
thick and with multiple depressed dots on their upper
surface.

Glaux maritima

It should be noted that observed ex situ or in pictures,
non-flowering stems of Honckenya peploides are very
similar to some South African Crassula!
15
Decussate phyllotaxis of Honckenya peploides is probably
an adaptation to intense solar irradiation (each leaf shadowing the
underlying leaf); the modification of phyllotaxis of Glaux maritima
in this way when it grows under the same conditions it seems to be
further proof of that.
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Distribution
As many coastal plants, Honckenya peploides has a
large distribution area (but reduced to a thin, dotted
strip a few metres wide).

Honckenya peploides (L.) Ehrh.
subsp. peploides
subsp. major (Hook.) Hultén
subsp. robusta (Fernald) Hultén

Honckenya peploides is a species of the temperate
and arctic regions of the northern hemisphere; its
distribution is circumboreal: it is found as well in the
North Atlantic area, the North Pacific area, and in
Southeast Asia.
In Europe, Honckenya peploides is present over the
entire Atlantic coast from Portugal to the Arctic
regions, including the British Isles, Iceland, the Baltic
coasts and Svalbard (Spitsbergen). It is common in
Arctic areas but becomes scarcer and then finally
disappears as one heads southwards approaching the
Mediterranean and subtropical areas. It does not like
getting hot!
In the Mediterranean, Honckenya peploides if not
totally absent is at least very rare; it was once reported
in a few pin-point locations in the south of France, but
it seems that it has now disappeared from them (with
reservation because we have no recent data).
While still very common in many parts of its area,
Honckenya peploides is nevertheless undergoing rapid
depletion in all areas affected by urbanization and
tourism and has become scarce in some places where
it once abounded, due to trampling and the stupid
and harmful habit of “cleaning” beaches. “Cleaning”
meaning in this case killing everything that lives there
and contributes to the balance of these beaches.
Map from Hultén E. (1971), The circumpolar plants, 2 – Dicotyledones.
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On beaches of coarse sand, as here, the wind hardly
carries any sand and Honckenya peploides grows in
clumps. When its stems are covered with sand, they
turn into rhizomes and the plant grows as a broad mat.
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Uses
Honckenya peploides is an edible plant, raw or cooked,
hence its French popular name of “Pourpier de mer”
(sea purslane) which refers to both the vegetative aspect
and its culinary use.
It should be noted that, among those who have tasted
this plant, of which we are unfortunately a part, opinions
are generally unanimous in saying that to eat this plant
one needs to be really very hungry... It has a less salty taste
than most of the edible halophytes, it is even quite bland
compared to these, but it leaves an unpleasant aftertaste in
your mouth.
Like many plants, Honckenya peploides is at its culinary
optimum, or rather its least distasteful in the late spring or
early summer, just before full bloom. It seems that in Iceland
it used to be, and still is sometimes fermented into a sort of
sauerkraut. If one day an Icelander invites you to his table, we
advise you to prepare an excuse in advance...

Young spring shoots, shortly after
emerging from the substrate.
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Protection
In France, Honckenya peploides is integrally protected in
the region of Aquitaine (Arrêté du 8 mars 2002).
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A bit of nomenclature...
Honckenya peploides (L.) Ehrh., in Neues Mag. Aerzte 5(3): 2067 (1783)
Family: Caryophyllaceae (syn. Dianthaceae).
Type: (Lectotypus) leg. anonym., s.n., sine loco, LINN 485-1 / design. Jonsell & Jarvis, in
Nordic J. Bot. 14: 156 (1994)
Synonymy:
≡ [basionym] Arenaria peploides L., Sp. Pl. 1: 423 (1753)
≡ Adenarium peploides (L.) Raf.
≡ Alsine peploides (L.) Crantz
≡ Ammodenia peploides (L.) Rupr.
≡ Ammonalia peploides (L.) Desv.
≡ Halianthus peploides (L.) Fr.
≡ Minuartia peploides (L.) Hiern
= Holosteum succulentum L., Sp. Pl. 1 : 88 (1753)
= Adenarium maritimum Raf. New Fl. 1: 62 (1836)
≡ Ammodenia maritima (Raf.) E.P.Bicknell
≡ Honckenya maritima (Raf.) Raf.

The generic name Honckenya is dedicated to G.A. Honckeny, a botanist of
the 18th century. This name is subject to many mistakes; one can read here and
there Honckenia, Honkenya, Honkenia, Honckenja, Honckeneja... only Honckenya
is correct.
The species name peploides is of more uncertain etymology. It must likely be
understood as meaning, in Linné’s mind, “looking like Peplis”, Peplis portula
L. being a fresh marsh plant.
Chromosome number: 2n = 68(16) which is a high number, indicating a
probable ancestral polyploidy.

16

H. Malling (1957), in Hereditas 43(3-4): 517-524.
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Common names
(gb) Sea sandwort, Beach sandwort, Sea pimpernel.
(fr) Pourpier de mer, Pourpier des plages.
(it) [none]

Infraspecific taxa
Due to the very wide distribution of this species
along the coasts of the northern hemisphere,
one can recognize some geographic variations
which have in the past been individualized to the
infraspecific or even specific level. In fact, one may
wonder about the reality of the individualization
of these geographic variants, considering the
variability of this plant in one single geographical
area ...
The following presentation is only a report of raw data because we express no
opinion on the merits of the inclusion of these subspecies, not knowing enough
(if at all...) the distribution areas of some of these subspecies, and thus the actual
differentiation in situ of these plants.

• Honckenya peploides subsp. peploides
The type subspecies corresponds to the populations of European and Icelandic
coasts, and likely of all the arctic areas.
The subspecies or variety diffusa, described from the arctic regions, seems to be
considered as a synonym and also, but with less certainty, the variety latifolia.
Synonymy:
= Arenaria peploides var. diffusa Hornem., Fors. Oecon. Plantel., ed. 3, 1: 501 (1821)
≡ Ammodenia peploides var. diffusa (Hornem.) Porsild
≡ Arenaria diffusa (Hornem.) Wormsk.
≡ Halianthus peploides var. diffusus (Hornem.) Lange
≡ Honckenya peploides var. diffusa (Hornem.) Ostenf.
≡ Honckenya peploides subsp. diffusa (Hornem.) Hultén
≡ Honckenya diffusa (Hornem.) Á.Löve
≡ Minuartia peploides var. diffusa (Hornem.) Mattf.
= ? Honckenya peploides var. latifolia Fenzl ex Ledeb, Fl. Ross. 1: 358 (1842)
≡ Minuartia peploides subsp. latifolia (Fenzl ex Ledeb) Mattf.
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• Honckenya peploides subsp. major (Hook.) Hultén, Fl. Aleutian Isl. : 171
(1937)

Type : leg. A.C.Waghorne, s.n., 1898 ; Canada, Newfoundland, Wild Cove.

This subspecies includes the populations of the coasts of the North Pacific
and South-East Asia and differs mainly by its slightly longer leaves and more
elongated internodes than the type.
Synonymy:
≡ [basionym] Arenaria peploides var. major Hook., in Fl. Bor.-Amer. 1(3): 102 (1831)
≡ Ammodenia major (Hook.) A.Heller
≡ Ammodenia peploides susbsp. major (Hook.) Piper
≡ Arenaria peploides subsp. major (Hook.) Calder & Roy L.Taylor
≡ Honckenya peploides var. major (Hook.) Abrams
≡ Minuartia peploides subsp. major (Hook.) Mattf.
= Honckenya oblongifolia Torr. & A.Gray, Fl. N. Amer. 1: 176 (1838)
≡ Ammodenia oblongifolia (Torr. & A.Gray) A.Heller
≡ Arenaria peploides var. oblongifolia (Torr. & A.Gray) S.Watson
≡ Honckenya peploides var. oblongifolia (Torr. & A.Gray) Fenzl ex Ledeb.
= Arenaria peploides var. maxima Fernald, in Rhodora 11: 113 (1909)
≡ Ammodenia maxima (Fernald) A.Heller
≡ Ammodenia oblongifolia var. maxima (Fernald) Nakai
= Arenaria sitchensis D.Dietr., Syn. Pl. 2: 1565 (1840)

• Honckenya peploides subsp. robusta (Fernald) Hultén, Fl. Aleutian Isl. :
173 (1937)

Typus non designatus ?

This subspecies includes the populations of the Atlantic coast of North America
and differs mainly by its aerial stems being a little more prostrate and creeping
than in the type and very strong succulence.
Synonymy:
≡ [basionyme] Arenaria peploides var. robusta Fernald, in Rhodora 11: 114 (1909)
≡ Honckenya peploides var. robusta (Fernald) House
≡ Minuartia peploides subsp. robusta (Fernald) Mattf.
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This plant seems to be asking only one thing: “Do not trample on me!”
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Cultivation notes
From a horticultural point of view, Honckenya peploides is more
interesting for its beautiful and very tidy, shiny foliage than for
its rather dull and inconspicuous flowers. But the interest of the
beautiful glossy foliage is nothing compared to the interest of its
ecology. Bend your ear to this plant and you’ll hear the sound of
the wind and waves! In welcoming it in your home, this is not just
a simple succulent that you’ll host but a beach in miniature with its
ever so distinctive ecosystem. To succeed in its culture, you’ll have
also to always keep in mind the particularities of this ecosystem. (cf.
supra).

Propagation
The multiplication of Honckenya peploides can be done by seed, which
is reputedly easy, but it’s much simpler and easier to propagate it from
cuttings; its stems (leafed stems or rhizomes) rooting spontaneously at
nodes is also the way it propagates in the wild. Vegetative propagation
also has the advantage of allowing a choice of the sex(17) of the plant in
cultivation (male, female or hermaphrodite).
Some tips for effective care of cuttings of this plant: don’t hesitate to
bury the cuttings horizontally in moist sand while leaving nothing
more than the top out of the sand. Don’t wait until the cuttings are
rooted to moisten the sand, as you would do with a usual succulent,
but moisten regularly and allow to dry briefly between watering. You
can also alternate watering with fresh water and sea water (one out of
three, for example). By doing so, you will only replicate the way the torn
fragments of this plant root in nature.
The difficulty to multiply this plant is not technical but logistical: getting
seeds or cuttings is not easy when you live a long way from the sea...
17
One study (Sánchez-Vilas J. & Retuerto R., l.c.) demonstrated a greater succulence in
female individuals, but it is based on tissue analysis and, in practice, the difference in succulence
between genders is not obvious...
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Keeping it in cultivation
It’s one thing to propagate a plant and another thing to
cultivate it. We confess to having little personal experience
of the cultivation of Honckenya peploides, because we have
the opportunity to easily observe this plant in its natural
environment; but since some do cultivate it (botanical gardens,
research culture), the challenge should not be insurmountable,
despite its very particular ecology. As we have already
mentioned, it is its ecology as well as its beauty that make this
plant so attractive and incites one to take on the challenge of its
cultivation.
One thing is sure: Honckenya peploides must be grown outdoors
in full sun, however this plant does not like high temperatures;
don’t forget that it has northern affinities. Kept in a greenhouse
in summer, it turns yellow in a few days and quickly dies. Even
outside, it fears too intense or prolonged heat (its behavior in situ
depending on the latitude shows that, cf. supra). It is probably
unrealistic to expect to keep it a long time in life elsewhere than
in the oceanic and continental regions with cool summers i.e.
the more northern continental regions.
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For potted cultivation, a wide and shallow pot is probably better because of the
long rhizomatous nature of the plant, this rhizomatous behaviour being variable
according to the depth buried: if the plant is regularly buried under the substrate
it will grow in a creeping rhizomatous way, otherwise it will adopt a more
caespitose aspect.
As a substrate, in the absence of coarse sand sea, a little limy sand, not too fine,
mixed with fresh little decomposed compost, will certainly do the job. Do not be
afraid to have a “heavy hand” with the fertilizer, not only to feed this greedy plant,
but also to maintain the high osmolarity of the substrate which is appreciated, at
least temporarily, by all the maritime plants. Alternating heavy fertilizer supplies
with abundant washing of the substrate with pure water will reproduce fairly
well its conditions of life in situ.
A pinch of salt occasionally will certainly not displease it, or some watering with
a little sea water (natural or reconstituted, see the aquarium stores) if available.
Moderate but regular supplies of salt (NaCl) will have the effect of increasing the
succulence of the plant as in most maritime succulents.
You can also try to cultivate Honckenya peploides in the open ground, in light soil,
because winter moisture is not a problem for this plant.
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Watering Honckenya peploides periodically
with seawater will actually reproduce its
living conditions in habitat.
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Hardiness
It’s difficult to appreciate how Honckenya peploides
really withstands frost. The fact that it grows naturally
in Alaska, Greenland, Lapland, Spitzbergen and
at some points of the Siberian coast, and that these
places are not especially known for their mild winter
climate, should not create an illusion: in these regions
this plant grows very close to the water and thus has a
much warmer microclimate than a few meters further
back. In addition, it winters buried in the substrate
which is heated by the sea water, which is much
hotter than the ambient air. Its real resistance to low
temperatures should not hence be overstated because
of its presence on the edge of the Arctic areas.
Honckenya peploides is certainly not a very frostsensitive plant and a few degrees below zero doesn’t
frighten it, but perhaps not much below. Moreover
there is surely some hardiness variation depending
on the geographical origin of plants because between
the Portuguese coast and these of Spitsbergen, there
is still some difference, even at the water’s edge!
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Where to get this plant?
In the trade? It is almost unknown!
With amateurs? Almost none cultivate it!
As it is not easier to get seeds than to get
the plant itself, there remains only two
ways: botanical gardens or collecting in
the wild.
Honckenya peploides is present in the
index seminum of some botanical gardens,
but it is rare that they would agree to sell
seeds to individuals; they normally only
practice exchange between institutions.
The only remaining way therefore
is harvesting in the wild. If you don’t
have the opportunity to go to the
coasts that host this plant, you can
always find a friend or a neighbour
who will go there on holidays and
who could bring you back a fragment
of it; even if he knows nothing about
plants, a photo will be enough for
him to recognize it easily without
risk of error. That is possible only
outside of the areas where the plant
is fully protected, of course.
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Have no compunction to collect or make a
cutting. We reported above that this plant
is in regression at many of its locations,
so it seems illogical and irresponsible to
promote collecting it; but we also noted that
this decline was the result of trampling and
human practices of beach “management”
and in no way the result of collecting.
What’s the removal of one or two stems
compared to the damages from storms
that this plant faces regularly? Nothing,
strictly nothing! Honckenya peploides is
perfectly adapted for a quick recovery of
its vegetative system if destroyed, so one
stem more or less, what’s the problem?
None! No stupid fundamentalism! The
true protection of nature is not that. Do
not hesitate to pick up a piece if you want
to try its cultivation! If you want to really
protect it, you should try to protect its
natural environment, but the plant itself
does not need you, it will manage very
well alone.
The natural area of Honckenya peploides
being huge, its geographical origin is
certainly not without importance in
the greater or lesser difficulty of its
cultivation. Thus, Arctic plants have a
reputation for being difficult to keep
alive outside their native shores.
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Conclusion
If succulent plants are so interesting it’s because they are never trivial
plants, they all have very peculiar morphological and ecological
specializations. Succulence is indeed a universal phenomenon in the
plant world, in response to certain environmental, climatic, water or
osmotic constraints.
This morpho-physiological adaptation can be found in multiple
families and multiple environments, sometimes the most unexpected
ones; Honckenya peploides, this cousin of carnations which chooses to
live all year round at the beach, is one example, and, believe us, its
life at the beach is not a holiday every day!
So, try to not put your feet down on it the next time you go
sunbathing and splashing and take the time to observe it and to
observe its environment, you won’t regret it!
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Schlumbergera ×buckleyi
THE

Christmas Cactus
by Jean-Louis Guihard
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I

n the large group of the epiphytic cacti, Schlumbergera
×buckleyi is an old garden hybrid, created in the midnineteenth century, by crossing Schlumbergera russelliana
(Hook.) Britton & Rose and Schlumbergera truncata (Haw.)
Moran. This hybrid plant seems totally unknown in the wild.
Schlumbergera ×buckleyi is especially famous as the “Christmas
Cactus” of our grandmothers and is one of the main plants in
the traditional assortment of indoor plants as well as being
one of the most indestructible. Many people also know it only
under that name.
Schlumbergera ×buckleyi is also a plant that forces one to
consider a new perspective on the concept of the cultivated
plant and on the interpretation of human-plant relationships.

Ecology
The ecological requirements of Schlumbergera ×buckleyi are
derived directly from those of its wild relatives. These are
epiphytic plants of the rainforest, more exactly from the
forests of the coastal ranges of southern Brazil. Although
these are Cactaceae, their ecological needs have nothing to
do with those of terrestrial Cactaceae from dry tropics; these
needs are rather similar to those of some orchids with which
they cohabit in situ.
The preferences of these plants are as follows: damp heat
and bright light without direct sun, and an aerated humus
substrate.
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Highly evolved Cactaceae
The succulence of Schlumbergera, as in most other epiphytic
cacti, is moderate and their drought tolerance is very limited;
just enough to withstand a temporary, non-regular, drought,
but no more. It should be understood that the succulence of
these epiphytic Cactaceae from the rainforest is not an adaptive
character but an ancestral character, an old genetic memory of
the xerophytic Cactaceae from which they were derived(1).
These epiphytic cacti therefore represent a highly evolved
stage compared to xerophytic terrestrial cacti. Let’s point out
that there is no scale of values in the concept of evolution and
an evolved plant is not a plant more efficient environmentally
than a less evolved cousin and sometimes less, because overadaptation to an environment increases vulnerability to any
changes in this environment.
The succulence of these forest cacti
is no longer very useful for them
They oung shoots of S. ×buckleyi
remembering that their
because their stems can always
ancestors were columnar cacti.
accumulate a little water but their
roots have become very sensitive
to drought and die quickly if it
continues, thus preventing the plant in
rehydrating properly. These epiphytic cacti are still succulent
morphologically but are no longer true xerophytes.

Distribution of the parents of
Schlumbergera ×buckleyi :
S. truncata
S. russelliana

1
The “memory” of this ancestry is obvious in many species at the
seedling stages, when they are very similar in appearance to those of columnar
cacti. This is sometimes also seen in cases of physiological rejuvenation of
some stems after severe pruning as well as in significant etiolating: in this
case there is a change of the appearance of stems which take on a much more
cereiform appearance (cylindrical section, increase in the number of ribs and
the appearance of fine spines).
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From horticulture to “domicolism”
Schlumbergera ×buckleyi has been common for so long as a “houseplant” and
that in the sense of being completely independent of horticultural production and trade
channels (this criterion is important) that we can speak about a naturalized
anthropochorous(2) plant, the biotope of which is constituted by the human
habitats.
This is definitely not a joke or an illusion, it’s simply to point out some human
practices among the factors of natural selection and thus, to broaden the often
too narrow concept of the “natural”.
Yes, a human habitat is a biotope like any other biotope, with its biocenosis(3);
it would be ridiculous to deny that, and Schlumbergera ×buckleyi is a common
component of this biocenosis. This plant performs its entire life cycle in this
type of biotope: it multiplies (vegetatively) there, it lives and dies there and its
anthropochorous dispersion occurs only from and to similar biotopes.
The human-plant relationship in this case is a mutualism comparable to many
other types of mutualism between plants and animals; we can thus talk about
ectosymbiosis(4). The case of Schlumbergera ×buckleyi therefore has nothing to do
with the majority of houseplants that are most often no more than foreigners
unable to survive in the long-term in this type of biotope without a regular
reinforcement of their strengths by external inputs of horticultural origin.
The ecological concept of “domicolous”(5) plants, which could be developed
more fully, therefore applies perfectly to this plant, as well as some other plants
of the traditional assortment of indoor plants.
2
An anthropochorous plant is a plant whose dissemination (seeds, cuttings, any kind of propagules)
is done by Man, voluntarily or involuntarily. Similarly, one speaks of zoochorous plants when the
dissemination is done by animals in general, anemomochorous plants if by the wind, thalassochorous plants
if the sea is the vector, etc., and barochorous plants when the only vector of dissemination is gravity.
3
A biotope is a space frame with all the parameters associated to it. A biocenosis is the set of living
organisms which populate a biotope and interact with it. The set biotope + biocenosis + interactions is an
ecosystem.
4
A symbiotic relationship involves a mutual benefit for partner organisms: the benefit to the plant is
evident here (food, water, multiplication, etc.), for Man it’s less material, it’s within the realms of enjoyment
(evocative power of the plant, satisfaction given by the response to cultivation, etc.).
5
From the Latin “domus” house or home, and “cola” inhabitant. It’s a neologism, the name is of
little importance, only the concept referred to by this name is important.
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Schlumbergera truncata, one of the parents of Schumbergera
×buckleyi. The artist has obviously worked from a remote branch
and confusing epiphytism and parasitism, he has imagined a
freakish base, like a mistletoe! [Martius, Flora Brasiliensis, pro
Zygocactus truncatus]

Schlumbergera russelliana, the other
parent of Schumbergera ×buckleyi [Bot.
Mag. 3717, pro Epiphyllum russellianum]
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Description
Schlumbergera ×buckleyi has kept a vegetative aspect very close
or even identical to that of one of its parents, Schlumbergera
russelliana. However its flowers are intermediate in
appearance between the flowers of S. russelliana and those of
S. truncata, its other parent.
Plant: perennial, flared and multibranched from the base,
pendent (deflexed stems).
Stem: articulated in string of short separate segments; each
segment is a flattened branch with two lateral ribs and
a protruding central vascular axis, morphologically and
functionally mimicking a leaf (phylloclade), with some
discrete areoles along the margins and a linear apical largest
areole, where flowers and new articles appear. Sections of the
older segments gradually become round and woody and they
merge into a rounded stem with slightly peeling fine bark.
Flower: terminal, continuing along the axis of the segment;
epigynous, tubular corolla slightly zygomorphic with many
slightly recurved petals arranged in superimposed levels.
Fruit: pyriform, glabrous and smooth berry; translucent pink
when ripe. The fruit is rarely observed (the self-sterile plant
multiplies vegetatively), its appearance is usually the result
of cross-fertilization with other species in nearby cultivation
(most often S. truncata).
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Possible confusion
Confusing Schlumbergera ×buckleyi is difficult except with one of its parents: Schlumbergera
russelliana or Schlumbergera truncata.
The possibility of confusion with Schlumbergera russelliana is mainly theoretical because
this plant is very rare in cultivation, except in specialized collections. The confusion is
nevertheless easily made because the vegetative aspect is similar, but the flowers of
S. russelliana are a little smaller, perfectly radially symmetric and bear non-recurved
petals. In addition, it is less vigorous and less floriferous in culture than S. ×buckleyi. From
a strictly horticultural point of view, S. russelliana therefore has no interest compared to
its hybrid S. ×buckleyi, from which it differs little, and only a few enthusiasts cultivate it,
as a curiosity or a botanical necessity in order to complete their collections.

On the other hand, confusing Schlumbergera ×buckleyi with
Schlumbergera truncata is a very real possibility, mainly with the
many cultivars of the latter, and this confusion is often made. Indeed,
the cultivars of S. truncata invade garden-centres every fall and are
widely used as houseplants. The distinction is nevertheless easy:
Schlumbergera ×buckleyi has much less zygomorphic flowers than those
of S. truncata, and they continue along the axis of the stems (they are
clearly skewed upwards in S. truncata, forming a distinct angle with
the stem that bears them), its petals are less strongly recurved, its
segments are smaller and toothless, the old stems become rounder and
woodier and the plant can get to a much larger size over time than
that of S. truncata. Schlumbergera ×buckleyi also flowers one month later,
which fully justifies its name “Christmas Cactus”, which is slighltly
misused in the case of Schlumbergera truncata.
A final difference between Schlumbergera ×buckleyi and its parents, one
that is not immediately visible but is quickly noted: it is incomparably
sturdier and more long-lived in cultivation!
Schlumbergera truncata cv.
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Further confusion could possibly occur in the
vegetative state with cultivars and hybrids of
Epiphyllum gaertneri (Regel) W.Watson (syn. Hatiora
gaertneri (Regel) Barthlott), which is also common in
garden-centres. But this is the “Easter Cactus” and,
as its name suggests, it’s necessary to have lost your
calendar in order to confuse it with the “Christmas
Cactus”! In addition to a very different flowering time,
their flowers are not alike; those of E. gaertneri are
radially symmetrical, without a tube and with nonrecurved petals. The segments of E. gaertneri have a
shape similar to those of Schlumbergera ×buckleyi but
they are much larger and their apical areoles bears
many setiform prickles; however the overall size of the
plant is smaller.

Epiphyllum gaertneri cv.

Lastly Hatiora rosea (Lagerh.) Barthlott (syn. Rhipsalis rosea Lagerh.) deserves
a mention. It looks like a tiny version of the previous and flowers like it in
the spring. Out of flowering its segments can evoke those of Schlumbergera
×buckleyi but they are much narrower and less flat and their apex is often
brownish. Much rarer than the previous in cultivation, it is nevertheless
offered for sale from time to time in the garden-centres as a houseplant.

Hatiora rosea
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Cultivation notes
Nice and easy as it is to grow, this hybrid is an undeniable
horticultural success.
Schlumbergera ×buckleyi is happy almost everywhere, resists
almost everything and lives for a long time. Fifty years and older
individuals are extremely common and century-old individuals are
not exceptional. It’s an indestructible plant which you receive from
your grandmother and which you are sure, with a little care, to be
able to bequeath to your grandchildren!
This remarkable strength and durability means this plant is almost
absent from the trade because it’s not profitable enough!

Where to cultivate it?
Surely not in a cactus glasshouse, where it is much too hot and dry.
Schlumbergera ×buckleyi likes moderate heat and humidity or at least
not too dry. It will be thus very happy in the house near an east or
west-facing or even north-facing window, but absolutely never in
a south-facing one. The plant will love being placed it outside in a
shaded place in summer and nothing will make it happier than a
good rain shower from time to time (but watch out for snails that love
it as much as you!) but it can spend its entire life (which will be much
longer than yours) in the same place in the house.
Some fans of epiphytic cacti grow Schlumbergera ×buckleyi with other
epiphytic cacti in dedicated greenhouses (moist and shaded) but, in
my opinion, it loses much of its charm in such a situation. Indeed,
Schlumbergera ×buckleyi is, under a temperate climate, a traditional old
houseplant and it is much more pleasant and evocative to cultivate
it in the house as our grandmothers, and their grandmothers before
them, have always done.
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Containers and contents
Schlumbergera ×buckleyi belongs to the epiphytic group of cacti and
therefore grows in a light, aerated, and rather acid humus substrate.
Its roots form a rather small and compact ball and hence it will behave
better in a relatively small pot, but without excess because this plant
can grow very large with age, so the size of the pot should increase
with it but always remaining slightly disproportionate relative to its
size. It should always give the impression that it’s growing in a too
small pot size and it can stay for many years in the same pot. It’s
the slowdown in growth and not the “look” that will tell you that
repotting into a larger pot is needed.

Watering
Schlumbergera ×buckleyi enjoys regular but moderate watering.
If the root ball is dry for too long, the plant withers and its roots
can die; the plant will then take a long time to recover. In such case,
removing the dead roots then letling the plant root in new substrate
is often faster than waiting for it to make new roots in the old
substrate.
Conversely, if the root ball remains constantly saturated with
water, the roots may rot; the plant will make new ones but again,
this will take time and treating the stock or the big stems as cuttings
is faster.
The best regimen for watering is to keep the root ball permanently
and slightly moist, but never soggy, leaving it drying from time to
time but never for more than 2-3 days. Do not panic, the plant has
strong constitution and will therefore withstand most watering
errors.
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Propagation
Making cuttings of Schlumbergera ×buckleyi
is easy, using stems with 3-4 segments,
rooting is very fast because segments bases
usually already have some aerial rootlets. The
individual segments are also usable but getting
a presentable plant takes a little longer. As noted
above, making cuttings with large woody stems
is quite possible, but it is important to let them
dry and wounds heal before planting.
Important: cuttings will root much more easily
if they are torn off and not cut. Indeed, if the cut
removes the narrow base of the segment, it will
not root or will only with great difficulty. You
can put the cuttings directly into the substrate or
into a glass of water if you want to make many
cuttings to distribute them, for example.
Seed raising is also possible because this
hybrid plant is fertile, as well as male as female
parents(6). This plant being a hybrid will result
in an inhomogeneous and not necessarily
very interesting offspring. In addition, seedproduction is a very theoretical possibility
because the plant is self-sterile and finding two
different clones is not easy... There remains the
solution of backcrossing with one of its parents,
which, however, given the morphological proximity of these two plants is of little interest.

An old engraving of a plant
grafted on a stem, a method
of propagation and cultivation
which was once very popular.

Grafting is sometimes used, especially by grafting on a rootstock forming a high trunk to highlight the
weeping aspect of the plant. That was widely practiced once but is now out of fashion.

6
T.H.Boyle & al. (1995), Pollen Germination, Pollen Tube Growth, Fruit Set, and Seed Development in Schlumbergera truncata and S.
×buckleyi, in J. Amer. Soc. Hort. Sci. 120(2): 313-317.
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My Christmas Cactus almost never blooms!
Many enthusiasts complain about the non abundant or
insignificant flowering of their Christmas Cactus, while at the
same time it is very healthy and growing well.
The reason is always the same: an excess of light during the fall!
For maximum flowering, the temperature is unimportant, but in
the fall it is imperative to keep the plant in a dark room without
artificial light at night or in the morning, even briefly, so it has short
days which will induce flowering. Caution, the light does not need
to be intense to inhibit flowering of Schlumbergera ×buckleyi: just a
pilot light will have the same effect as a spotlight focused on it.
This fact is generally known by those who grow this plant but it is
sometimes misunderstood. The mistake is to confuse darkness and
night. For this plant, twilight and daylight are the same! Indeed, the
sensitivity of plants to the presence of light (and therefore to the day
length) should not be confused with their need for light intensity for
growth and photosynthesis. A plant detects the presence of light by its
phytochromes, which are molecules that have an extreme sensitivity
to light compared with chlorophyll. A plant can thus vegetate and
etiolate because it stands in too shady a place while considering itself
as much too enlightened to bloom! Indeed, it’s the criterion of intensity
that determines photosynthesis and good growth of the plant, but
it’s the criterion of duration, alone, that determines the induction of
flowering.
In order to enjoy the generous flowering of Schlumbergera ×buckleyi to
the maximum, it is likely that you will want to move it into an inhabited
room, namely a room lit up in the evening. Don’t do it too early because
this will lead to the downfall of most young buds. Instead, wait until
the first flowers open before moving the plant, any bud loss will be
much lower.
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Where and how to get the plant?
Paradoxically, Schlumbergera ×buckleyi is, for a long
time, a very common plant in cultivation and yet is
nevertheless very difficult to get in the trade.
The reason is simple: this plant is virtually
unsaleable... In fact, most people already have it, it
is indestructible, it easily survives its owners and
it is multiplied by cuttings without difficulty. The
maintenance and dissemination of this plant is
therefore outside the commercial circuits. The few
people who don’t have it and want to correct this
anomaly will find easily a cutting from someone in
their family or a close neighbour.
It has been like that for over a century, and that’s not
likely to stop.
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A bit of nomenclature

Quarrel over names...

Schlumbergera ×buckleyi (T.Moore) Tjaden, in Nat. Cact. & Succ.
Journ. 21: 93 (1966)

The correct name to apply to this hybrid is not consensual. Indeed, its first name
is Epiphyllum buckleyi T.Moore (1852), Epiphyllum bridgesii Lem. (1861) is later BUT
its recombination under Schlumbergera is earlier (1918) than that of E. buckleyi
(1966).

It should be noted that D.R.Hunt also attributes this combination
to himself : Schlumbergera ×buckleyi (T.Moore) D.R.Hunt, Synopsis
of Schlumbergera, in Kew Bulletin, 23(2) : 259 (1969)
Family: Cactaceae.
Typus not designatus ?
Synonymy:
(= Schlumbergera russelliana × Schlumbergera truncata)
≡ [basionym] Epiphyllum ×buckleyi T.Moore, in Gard. Comp. Flor. Guide : 41
(1852)
≡ Schlumbergera ×buckleyi ‘Buckleyi’
≡ Schlumbergera ‘Buckleyi’
≡ Zygocactus ×buckleyi Hort.
≡ Epiphyllum ×ruckerianum Hort. ex Lem, in Ill. Hort. 8, Misc.: 5 (1861) [pro
sp.]
= Epiphyllum ×bridgesii Lem., in Ill. Hort. 8, Misc.: 5 (1861) [pro sp.]
≡ Epiphyllum truncatum var. bridgesii (Lem.) Rümpler
≡ Schlumbergera ×bridgesii (Lem.) Loefgr. in Arch. Jard. Bot. Rio de Janeiro
2: 32 (1918)
≡ Zygocactus ×bridgesii (Lem.) Linding., in Beih. Bot. Centralbl. 51A: 378
(1942), in obs.
= Epiphyllum ×rollissonii T.Moore, in Gard. Comp. Flor. Guide : 41 (1852), in
adnot.
≡ Schlumbergera ×buckleyi ‘Rollissonii’

The genus name Schlumbergera is a dedication
to a cactus collector of the nineteenth century.
The species name buckleyi is a dedication to the
breeder who is deemed to have created this
plant in the 1840s: William Buckley, from the
Rollisson Nurseries in Great Britain.

Which is the correct name to be used for this plant? The answer to this question
is not unique, because it varies depending on the answers to the two following
questions, which are essentially based on taxonomic opinions and not on
nomenclatural facts:
A. – Do you consider that Epiphyllum buckleyi T.Moore and Epiphyllum bridgesii
Lem. designate the same plant ? Yes: A1, No: A2.
B. – Do you consider that the common plant in cultivation is related to the genus
Epiphyllum (B1) or the genus Schlumbergera (B2)?
Depending on the answers, the correct name of this plant will be:
A1+B1 : Epiphyllum ×buckleyi T.Moore
A1+B2 : Schlumbergera ×bridgesii (Lem.) Loefgr.
A2+B1 : Epiphyllum ×buckleyi T.Moore
A2+B2 : Schlumbergera ×buckleyi (T.Moore) Tjaden
NB: its attachment to Zygocactus is illegitimate; the names
involved were not validly published.
One note that Schlumbergera ×buckleyi (T.Moore) Tjaden is the name most often
used in the literature, which implies that the authors using this name consider
that Epiphyllum bridgesii Lem. is an illegitimate name, which is not the case, or that
it’s a different plant(7) from Epiphyllum buckleyi T.Moore, although this is difficult
to assert from reading its description and diagnosis...
The nomenclatural debate is not the primary focus of this article; for this reason
this is the most common name for this plant that is used here, but without any
certainty that this name is the most relevant...
7
D.R.Hunt (l.c.), for example, cannot be followed: he considers it as a synonym of Schlumbergera
truncata while Lemaire explicitly describes the lateral margins of segments as “absolute edentato”.
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Common names
(gb) : Christmas Cactus, Thanksgiving Cactus.
(fr) : Cactus de Noël, Langue de femme.
(it) : Cactus di Natale, Lingua di suocera.

Related cultivars
According to the rules of nomenclature, the name Schlumbergera ×buckleyi
applies to ALL hybrids of type Schlumbergera russelliana × truncata. For
greater precision in identification, the universally cultivated clone can
therefore advantageously be named as a cultivar: Schlumbergera ×buckleyi
‘Buckleyi’.
Indeed, there are some other cultivated clones of Schlumbergera ×buckleyi
in cultivation. They are very close to each other and can therefore be
confused with ‘Buckleyi’. Some are really different clones, probably coming
from the original cross(es), some others are probably the result of somatic
mutations, i.e. vegetative mutations of some stems, which appeared
over time and were then selected (intentionally or unintentionally)
and maintained by cuttings. This selection of vegetative mutations(8) is
frequent in older hybrids which were vegetatively propagated.
Some examples include:
-

‘Le Vesuv’ deemed to have a denser habit and a slightly later
flowering than ‘Buckleyi’ but it is most often the latter which is found
under that name...

-

‘White Buckleyi’

-

‘Peach Buckleyi’

-

‘Red Buckleyi’

Be wary, however, of some so-called colour variations because all
Schlumbergera have the particularity of having flower colours varying
according to the temperature: the lower the temperature the darker
and more intense the colour. The flowers of two individuals can be
compared only in uniform culture.
At last Schlumbergera ×buckleyi ‘Rollissonii’, probably coming
from the same original cross, which has uniform magenta flowers
(pinkish-white tube in ‘Buckleyi’). It is much rarer in cultivation
than ‘Buckleyi’.

8
Vegetative mutations are often chimeras, i.e. a mixture of several genetically
different cell lines, one of which could take over the others in time. Chimeras can be induced
artificially by using colchicine or ionizing radiation. Professional breeders do that routinely
to create new cultivars of S. truncata, but the cultivars obtained are often unstable and
spontaneously regress to type plants in a few years.
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Toward a new vision...
Schlumbergera ×buckleyi is a beautiful plant but it’s
not only that: this old plant of our grandmothers
raises questions about our relationship with the
plants we grow and maybe leads us to take a new
look at it.
In this case, who is using the other? Is this Man
who cultivates the plant or the plant that uses Man
to maintain and reproduce itself? From the height of
our anthropocentric convictions, we find it hard to
admit, but are we also being manipulated and used
without our knowledge by the plants that we think
we dominate?
Open your eyes!
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Tempus Sempervivi

Sempervivum wulfenii
the Sun Houseleek

by Davide Donati and Gérard Dumont
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L

ouis XIV, king of France, was known as the Sun King.
Nobody could say whether he knew the houseleek we are
going to present to you now, but one might think he did,
since like Louis XIV, for its characteristics this houseleek deserves
this title more than any other species: the colour of the sky of its
leaves, that of the sun of its flowers, the proud bearing… Yes
indeed, this houseleek is an aristocrat, the king of houseleeks,
the Sun Houseleek!
On the crystalline and effusive central-eastern Alps,
houseleeks are common on well exposed rocky areas, but at
higher altitudes, one species of a medium-large size catches
the hiker’s eye, for its regular aspect and its very attractive
colours, amply paying back the climbing effort with its beauty.
This beautiful houseleek is Sempervivum wulfenii Hoppe ex
Mertens & W.D.J.Koch, the Wulfen’s houseleek, named after
the Austrian Jesuit and botanist F.X. von Wulfen (1728-1805),
author of Flora Norica, and the first to describe this plant
as Sempervivum globiferum L., a Linnean name that at the
time included all the yellow flowered species (this name
is currently reserved to a single species of the Jovibarba
subgenus). The attribution of the name wulfenii to Hoppe is
based on the fact that he was the first to name it in such way
in a letter addressed to the taxon’s authors.
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R.Siniscalschi
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Description
Sempervivum wulfenii is generally easy to identify, both with and without flowers.
Clump: like all the houseleeks S. wulfenii forms a clump of monocarpic rosettes,
expanding by lateral offsets. The clump is rather sparse: the daughter-rosettes are few
and seldom completely surrounding the mother-rosette, since it normally produces
only 1-3 stolons each year, and rarely more than that. The stolons are short, rarely
exceeding the diameter of the mother-rosette, and are not produced during the year
it flowers.
It’s interesting to note that the stolons of S. wulfenii are particularly thick (probably
the thickest of the entire genus Sempervivum) and can persist for several years, both in
Nature and in cultivation. These thick and persistent stolons are glabrous, sometimes
bearing true small leaves, rather than simple spaced scales. It would seem that the
stolons of S. wulfenii are less evolved compared to the other species of the genus:
from a morphological and functional point of view they are little more than basal
branches, so much that the daughter-rosettes root rather slowly and don’t readily
detach from the connecting stolon. The stolons’ aspect of S. wulfenii is thus one of the
most primitives of the genus Sempervivum, reminding the lateral branches of the close
Macaronesian genera (Aeonium, etc.), but this similarity doesn’t necessarily imply any
direct relationship.
Adult rosette: robust, with a few leaves, regularly arranged without showing any
marked anisophylly(1) (contrary to S. tectorum, which is often very anisophyllous).
During the vegetative stage, the cone formed by the central leaves is often considered
a distinctive character of the species: in reality this characteristic is not constant and
very variable according to the geographical origin of the clones, it can be very evident
or not existent in the wild, but whenever present, the central cone is indeed very
characteristic for it remarkably contrasts with the well spaced and wide external
leaves.
1
Anisophylly: difference in shape or size between leaves closely located at the same level of the
branch or stem, hence with comparable age and function. The vegetating rosettes of houseleeks frequently
show anisophylly.
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Leaves: the leaf blade is wide and glabrous, its margins fringed with mainly glandular cilia, irregular
and often rather sparse. It should be noted that the mucous gland on the cilia’s apex has often a
reddish colour, but this can be generally appreciated only with a lens. The association of these
characters (glabrous leaf blade and irregular, glandular cilia) allows to easily identify S. wulfenii
even outside its flowering period, so that the oft-mentioned confusion with S. tectorum, isn’t actually
possible (S. tectorum has cartilaginous cilia, more regular and not glandular).
The leaf colour is a rather pronounced and nice glaucous, with a more or less pronounced basal
blotch from cherry red to violet, relatively constant in good exposure. This blotch has rather
indefinite borders and gradually merges with the glaucous colour of the leaf blade. There isn’t a
clear apical spot, but some specimen strongly exposed to sunlight can present a small and rather
undefined mahogany spot, especially at the beginning of the growing season. This apical spot,
if present, is always less evident than the basal one. During winter, the entire leaf attains a deep
purple colour, that disappears at the beginning of the growing season in spring.
Inflorescence: on top of a rather tall and erect stalk, the inflorescence itself is rather small in
comparison, generally terminating with three relatively short lateral branches. Unlike the rosette,
the inflorescence is hairy.
Flower: large and markedly polymerous (often more than 12 divisions); yellow petals with
unconspicuous reddish basal blotch; reddish staminal filaments contrasting with the yellow petals.

Irregular and glandular marginal cilia.
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Variability and subordinate taxa
Sempervivum wulfenii Hoppe ex Mertens & W.D.J.Koch, in Röhling J.C.,
Deutschlands Flora, ed. 3, vol. 3: 386 (1831)
By using geographical and morphological criteria (and ecological,
but at a lower scale of importance), this species can be divided in two
groups, numerically very different, but nomenclaturally matching two
distinct subspecies:
-

Sempervivum wulfenii subsp. wulfenii

-

Sempervivum wulfenii subsp. juvanii

Sempervivum wulfenii subsp. wulfenii
Completely glabrous plant. Type subspecies, representing
all the Alpine populations and thus the vast majority of
the individuals of the species, covering almost entirely its
distribution range.
It’s typically a high altitude plant that normally doesn’t
descend to medium and low elevations. Nevertheless, there
are a few rare, apparently relict, small locations at low
altitude at the south-eastern foot of the Alps (Mürtal, Styrian
Prealps).
The subspecies wulfenii represents the “standard”
morphotype of S. wulfenii and it’s thus very glabrous during
the vegetative stage, having only a hairy inflorescence.
However, the younger rosettes sometimes show some
fleeting hairs. It’s also possible to see some temporary
hairiness in particular cases of physiological “rejuvenating”
of the adult rosettes’ meristems: in practice this happens as a
consequence of the destruction of the vegetative apex caused
by rot or other causes of heavy traumatic or physiological
stress, so that the rosette resumes growth developing obvious
juvenile characters, including an ephemeral hairiness on the
leaf blade.
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The isolated populations of Styrian Prealps
At some low-altitude locations, in the south-east of Austria
(at Riegersburg and at Herbertstein), the plants show,
apart from an unusually low altitude, some transitional
morphological characters into the subspecies juvanii, in the
form of a short-lasting and thin hairiness. This difference is
minimal however, and these forms are directly linked with
the subsp. wulfenii. More than the presence of fair amount of
hairiness, what differentiates them from wulfenii stricto sensu
is its amount and persistence, and, mainly, the ease with which
this hairiness is produced, whilst the appearance of even a few
hairs on S. wulfenii subsp. wulfenii during the vegetative stage
is rather infrequent, very limited and short-lasting.

S. wulfenii on the schistose
cliffs of Herbertstein

The presence of such hairiness on the Riegersburg and
Herbertstein plants, albeit moderate, partial and ephemeral,
has some consequences: this relative morphological
differentiation compared to S. wulfenii-type as it’s
known from its high altitude locations, indicates that
these ectopic populations are real natural populations,
rather than simple naturalizations of once cultivated
plants originating from the core of the Alps, as it’s been
sometimes hypothesized. In our opinion, considering
these low altitude populations as spontaneous, has found
a definitive confirmation.
S. wulfenii on the vertical
volcanic wall of the Riegersburg
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The ability to grow at low altitudes shown by these ectopic plants, isn’t just due to
“being caged” in relict locations, but also a relative adaptation with the time to these
ecological conditions, unusual for the species. Indeed they prove to be resistant,
vigorous and rather easy in cultivation, whilst nearly all the high altitude S. wulfenii
plants are difficult and often “stunted” when grown at sea level, especially with an
oceanic climate.

Riegersburg

So it would seem that the houseleeks
of Riegersburg and Herbertstein are a
differentiated ecotype of S. wulfenii subsp.
wulfenii, and their physiological (ecological)
differentiation is associated with a clear
tendency to produce hairs. However, in our
opinion, this is not enough to justify a different
nomenclatural treatment of these plants, that
we consider to belong to the subsp. wulfenii.
Cliffs of Herbertstein
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Sempervivum wulfenii
subsp. juvanii (Strgar) Favarger & J.Parn.
Sempervivum wulfenii subsp. juvanii (Strgar) Favarger & J.Parn. in J.Parn.
& Favarger, Notes on Sempervivum L. and Jovibarba Opiz in Chater A.O.
Flora Europaea. Notulae Systematicae, Sér. 2 n°3, in Botanical Journal of
the Linnaean Society, 103(3): 217 (1990)
Basionym: Sempervivum juvanii Strgar, in Bioloski Vestnik, Ljubljana, vol. 19: 83-91 (1971)

Completely and constantly hairy-glandular plant. The epidermis is less
glaucous than that of subsp. wulfenii, its grey colour being only due to
the dense hairiness. The leaf basal blotch is generally well marked. Also,
the stolons of this subspecies are often in greater number compared to the
subsp. wulfenii, although this character seems more evident in cultivation
than in the wild.
S. wulfenii subsp. juvanii is a very punctual, well characterized, endemic
form, that grows on the Subpannonian mountains east of Slovenia. This
morphologically very homogeneous population, is geographically very
isolated from the rest of the species’ distribution range. It only grows on
two small twin volcanic reliefs (Donačka Gora and Resenick, their highest
point being at about 880 m a.s.l.), isolated in the middle of a large calcareous
massif. These reliefs are densely covered by forest, so this plant grows
exclusively in the few vertical, rocky openings, very brittle and unstable.
The plant starts at 500 m a.s.l., but the highest concentration can be found
between 700 and 850 m. Its entire distribution range is no larger than a few
hundred square meters and local conditions (very closed environment) don’t
allow the plant to expand outside its current range. It’s clearly a very rare
and vulnerable plant, made by a single population with a low number of
individuals (some dozens, a few hundreds maximum). Although they are
at low-altitude, access to the micro-locations of this species is difficult and
dangerous: the majority of plants can’t be reached without climbing gear, and
this is their best protection.
S. wulfenii subsp. juvanii [Donačka Gora]
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Its geographical isolation, its marked hairiness compared to the wulfeniitype (very glabrous) and more important, the very low altitude of its stations
(wulfenii-type being clearly a plant of high altitude), would lead to consider this
taxon as a distinct species, as it was initially described by Vinko Strgar, Curator
of the Botanical Garden of Ljubljana [in Bioloski Vestnik XIX: 83-91 (1971)].
However, this Slovenian houseleek is clearly related to S. wulfenii Hoppe for
various reasons:
... its vegetative morphology, almost identical in the two taxa, except for the
hairiness;
... the floral morphology, practically identical;
... the identical chromosome number, 2n = 36;
...the preference for the same substrate, the two plants being strictly acidophilous.
The identical chromosome number (2n = 36, diploid) of these two plants, as
well as the presence of the above-mentioned intermediate locations in the southeastern Alps (see above), these locations being unknown to Strgar at the time of
the publication of S. juvanii, urge now to consider S. juvanii a well-differentiated
subspecies of S. wulfenii rather than a distinct species.
This point of view (one same species) is reinforced when comparing the
relationship between the low altitude Austrian wulfenii (see above) with S. juvanii,
which is distinguished by S. wulfenii for 1) its evident leaf hairiness, 2) its isolated
ectopic distribution range, 3) its low altitude localization.

S. wulfenii subsp. juvanii [Donačka Gora]
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Relation of subsp. juvanii with the intermediate populations of subsp. be given to the small individualization of these Austrian Styria plants:
their differences with the wulfenii-proper morphotype are just details in
wulfenii
As already analysed, the houseleeks at Riegersburg and Hebertstein can our opinion, and only the existence of the juvanii morphotype and it’s
geographical proximity, give some importance to these details, and this
be considered, for many reasons, as more or less intermediate between
is why we insist on the subject.
S. wulfenii and S. juvanii, not only for their geographical position, but
for their morphology and ecology too. Similarly to S. juvanii, they grow Particularly isolated, and lacking the possibility of genetic exchange
at low altitude, whilst the distance between their habitats is a little with the alpine populations and even with the nearest Austrian Styria
more than 80 km as the crow flies, so that the plant of Riegersburg populations, the small, Subpannonian population of S. wulfenii became
and Herbertstein represent a relative geographical, morphological and autonomous and has differentiated, facilitated by being very small
ecological continuum between S. wulfenii and S. juvanii. For this reason, and well delimited (with possibly the appearance of “founder effect”(2)
it’s difficult to maintain a specific status for S. juvanii, whilst it seems or non-adaptive variations phenomena(3)). All this has promoted the
more logical to consider it as a well characterized local population of individualization of the subspecies juvanii as we know it now. It should
S. wulfenii, of which it can be seen as a subspecies.
be pointed out that perhaps the hairiness of these plants shouldn’t
be considered as a secondary differentiation, but, more likely, as the
Although partially distinct too, morphologically and ecologically,
persistence (or maybe the accentuation) of and ancestral character of
compared to S. wulfenii-type, the houseleeks at Riegersburg and
Hebertstein can’t be directly linked with the subsp. juvanii. Their general juvenile type.
aspect, their glaucescence, the apparent nakedness (their hairiness, if
present, can be appreciated only after careful examination, whilst it’s
quite evident in subsp. juvanii), make them immediately indentifiable
with the subsp. wulfenii. Caution: Not too much importance should

2
The founder effect is a process where, i.e. after a long period of isolation, a small
number of individuals, carrying only a fraction of the genetic variabiliy of the original
population, start a new population .
3
Random variation not caused by modification of the surrounding environment and
without slective consequence.

S. wulfenii subsp. juvanii [Donačka Gora]
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Distribution

Distribution of S. wulfenii :
subsp. wulfenii
subsp. juvanii

Sempervivum wulfenii is an endemic species of the wide range constitued by
the eastern Alps, the Styrian Prealps and the Subpannonian Mountains. A
good part of its distribution range is located in Austria, whilst in Switzerland
it can be found in the south-east of the Grisons only. In Italy it’s abundantly
present in the dolomitic region on crystalline and effusive rocks, and in
several localities west of the river Adige valley, up to the provinces of Sondrio
and Bergamo.
Although it can’t be considered rare in Nature, S. wulfenii only rarely
forms large populations, but is rather present here and there in well distinct
places, these local populations being sometimes dense. These populations
are frequently mixed and widely surrounded by a great quantity of hybrids
(see below), mainly with Sempervivum montanum L., another high altitude
houseleek that is almost constantly in company of S. wulfenii, except in its
eastern locations at low altitude.
The subsp. juvanii shows an ectopic location compared with the whole of
S. wulfenii, being its southernmost representative. Its minuscule distribution
range is completely isolated and very far from the species’ main distribution
range: the siliceous central-eastern Austrian Alps. Not to be forgotten the
low altitude punctual stations (relict stations) which have been treated above
in this text, representing a sort of dotted bridge between the heart of the
distribution range and this extreme localization. From a geographical point
of view, we can’t speak of a distribution range broken in several well distinct
areas, but we can’t ignore the presence of evident gaps in the south eastern
part either.
All the low altitude populations of S. wulfenii in the south-eastern part
(Mürtal, Riegersburg, Herbertstein, Donačka Gora and Resenick, …) should
be probably interpreted as post-glaciation relicts: being the high altitude
regions of the Alps unsuitable for their survival during the quaternary
glaciations, representatives of the ancestral branch of S. wulfenii were pushed
away by the ices and formed stable colonies at the southernmost limit of the
Alps and in the rare crystalline sites of the mainly sedimentary south-eastern
Prealps. The isolation of some of these shelter areas have subsequently lead
to a certain differentiation, as indicated by the subsp. juvanii.
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It should be mentioned that S. wulfenii has often been confused, in
floral compendia, with Sempervivum grandiflorum Haw., another
yellow-flowered houseleek, acidophilous too, but evidently having a
very different aspect (we’ll discuss it in a next article). On the contrary,
confusion between S. wulfenii subsp. wulfenii and S. tectorum var.
glaucum (Ten.) Dalla Torre & Sarnth. during the vegetative stage is
more understandable, although that shouldn’t happen if the plants
are carefully examined (see description), furthermore they can’t be
confused during the flowering period. The possibility of this confusion
with S. grandiflorum or S. tectorum, explains why some stations
(obviously doubtful) well to the west of the classical distribution range,
are often indicated in literature. The western boundary of S. wulfenii
remains hence relatively uncertain, situated between the lake of Garda
and lake of Como. We have personally confirmed its presence up to the
Val Venina, in the Sondrio province, and near Carona, in the Bergamo
province.
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Ecology
S. wulfenii is constantly a heliophilous and acidophilous
species and almost constantly a high altitude plant.
Due to its marked heliophily, probably even higher than the
majority of houseleeks, it can be exclusively found in really
sun-exposed stations. Whilst many high altitude houseleeks
like or even seek the partial shade offered by low bushes
(Juniperus for example) during the hottest hours, S. wulfenii
accepts full sunshine only or just a slight and temporary
shade, preferring like the majority of the houseleeks at
these latitudes, a south-east exposure, facing the morning
sun, in other words. This strict heliophily is a reality for the
subsp. wulfenii but is less marked for the subsp. juvanii which
seems to better accept light shade in situ, in such conditions it
etiolates a few but maintains itself.
Its acidophily is equally strict. Almost all the currently
known natural stations of S. wulfenii are on siliceous rocks
(crystalline or volcanic). In those massifs where crystalline
“islands” emerge from sedimentary rock (the Dolomites
for example), S. wulfenii exclusively grows on these islands,
almost completely absent elsewhere in that area. The
only exception to this rule it’s the presence (personally
verified) of a few colonies currently growing at the Passo
San Pellegrino (Trento, Italy) on dolomitic ground, but the
small size of the rosettes proves that the plant is not finding
the optimal conditions for its growth on this substrate.

Acta Succulenta 1(2) 2013

Sempervivum wulfenii

225

Its preference for high altitudes (alpine and subalpine levels)
is clear. Unlike the other common species on the Alps, like
S. tectorum or S. arachnoideum, the altitudinal range occupied
by this species is rather narrow: S. wulfenii is not normally
encountered at medium and low altitudes (mountain and hill
belts).
Its ecological needs, as far as the acidophily and altitudinal
range, seem to be comparable to those of S. montanum, with
which it often cohabits, although its distribution it’s obviously
more punctual than S. montanum: the latter is ubiquitous at high
altitudes on the Alps, whilst S. wulfenii generally forms dense,
but limited and scattered populations, rather than large areas
with merging borders like S. montanum. The small populations
of S. wulfenii are generally surrounded by a wide “cloud” of
hybrids, as already said, the one with S. montanum being the
most frequent. At the moment, we are unable to explain which
is the factor that limits S. wulfenii in well defined areas, whilst
all around it the ecological conditions seem to be the same, and
are full of its hybrids. There are still many things to uncover on
the houseleeks’ physiology and ecology.
Further on the altitude topic, what we said earlier applies to
the vast majority of the distribution range – the core of the
Alps – but, as already reported, doesn’t in its south-eastern
margins. In the Austrian Styria, there are a few real low
altitude populations, below 1000 m a.s.l. (the lowest just at
500 m, at Riegersburg).

Passo San Pellegrino [Italy], the only known
case of S. wulfenii growing with difficulty on an
alkaline substrate, here consisting of dolomite.
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What can we gather about the history
of this plant?
The existence of very isolated and ectopic locations at the south-eastern
border of the Alps, well known to host many alpine plants in a relict
post-glaciation situation, leads to think that these stations of S. wulfenii
are shelter-stations too, for any of their characteristic. In addition,
the plants they host, show a certain individualization ranging from
moderate (Autrian Styria) to evident (Slovenia). The existence of relict
stations, the absence of species directly connected with S. wulfenii in the
genus Sempervivum, the scarcely morphologically evolved stolons, as
well as the rather low chromosome number (2n = 36, diploid, when the
genus Sempervivum is characterized by a high chromosome number,
sometimes very high, with many polyploid taxa) lead to think that
S. wulfenii is a rather ancient species in a rather young genus, this latter
still undergoing an active speciation process, with, as a consequence,
rather imprecise specific limits.
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Legal protection
In Austria, S. wulfenii, like all the houseleeks, is subject
to different levels of legal protection, depending on the
administrative region. It should be noted that protection is full
in Steiermark (Austrian Styria), so all the low altitude locations
of S. wulfenii, threatened and precious, are protected.
In Switzerland (Grisons) S. wulfenii is partially protected at
the same level as the other alpine plants, collecting is restricted.
In Italy, S. wulfenii enjoys the same protection as the other
alpine plants, collecting is restricted. In some areas, like
Lombardy, it is fully protected.
In Slovenia, the subsp. juvanii is fully protected, like all the
other houseleeks.
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Natural hybrids

Be careful not to confuse houseleeks with saxifrages:
on the left, a hybrid of S. wulfenii (S. × rupicolum), on
the right, Saxifraga paniculata, a very common plant in
the Alps and often growing entangled with houseleeks.

The majority of succulent
plants growers dislike hybrids,
even natural hybrids. This prejudice
is really counterproductive for the
understanding of the houseleeks’ world,
since in a natural population, hybrids
are often more numerous than the
parent species: we are not dealing with
the occasional plants, in a limited number
and having difficulties to survive, but with
real populations, capable of maintaining
themselves during time and to multiply
in the long period, independently from the
parent species, sometimes replacing them.
These hybrids are thus authentic biological
entities and therefore authentic taxa at same
level of their parents, so much that it would be
stupid to attach a different value to them. This
is the extraordinary and complex reality of life.

S. ×roseum (left) with its
parent S. wulfenii (right)

These are the inter-specific hybrids of
Sempervivum wulfenii:
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Sempervivum ×rupicolum Kerner
(S. montanum × wulfenii)

S. ×rupicolum and S. wulfenii, it is very
rare to see one without the other.

Sempervivum ×rupicolum Kerner, in Oesterreichisches
Botanisches Wochenblatt Gemeinnütziges Organ: 285 (1870) ;
and in Zeitschr. Ferdinandeums Tirol., Innsbruck, ser. 3, 15:
270 (1870)
syn. : Sempervivum ×theobaldii Brügger

Sempervivum ×rupicolum is by far the most frequent amongst the
natural hybrids of S. wulfenii, considering the almost constant
cohabitation of S. wulfenii and S. montanum. S. ×rupicolum is the
predominant element of the “cloud” of hybrids that generally
surrounds every station of S. wulfenii. It is therefore far from
being a rare plant.

Sempervivum ×rupicolum

The rosettes of S. ×rupicolum are more similar to S. montanum than
to S. wulfenii, but the colour is often a very pale green, yellowish
sometimes, whilst its tall flower stalk resembles more that of
S. wulfenii than the short one of S. montanum. This flower stalk is
therefore very long and heavy compared to the rosette’ small size
and, as a consequence, is often flexed at its base. The flowers are
easily recognizable for their peculiar beige colour.
So, identifying S. ×rupicolum in Nature it’s rather easy : if you encounter
a “S. montanum” with pale leaves and a tall stalk bearing beige flowers
in the eastern Alps, it’s certainly a S. ×rupicolum. However, it’s important
to point out that some rare individuals have purplish flowers, similar
to those of S. montanum (in the Sempervivum genus, the red colour of
the flower is frequently dominant over the yellow colour in some hybrid
individuals, whilst in others it appears like an intermediate colour).
There’s no other difference between the specimens with a beige flower
and those with a purplish flowers, so that nothing leads to believe that the
latter are the result of back-crossings of S. ×rupicolum with S. montanum, but
without certainty.
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S. ×rupicolum: rosettes are
usually quite pale green, though
sometimes yellowish like this.

S. ×rupicolum: the buff colour flowers
and the often leaning habit of the long
stem are characteristics of this plant.

This hybrid is classically divided in two nothosubspecies, matching the subspecies
of S. montanum, which has two well characterized subspecies (in our opinion, a
differentiation to the specific rank of S. montanum subsp. stiriacum could be asserted,
but we’ll discuss this on another occasion). The parent’s clear-cut morphological
difference isn’t passed fully to the hybrids:

Sempervivum ×rupicolum subsp. rupicolum
Coincides with the hybrid S. montanum subsp. montanum × S. wulfenii.

Sempervivum ×rupicolum subsp. pernhofferi (Hayek) D.Donati & G.Dumont
Sempervivum ×rupicolum subsp. pernhofferi (Hayek) D.Donati & G.Dumont, in Piante
Grasse 36(2): 42 (2012)
syn. : Sempervivum ×rupicolum n-var. pernhofferi (Hayek) G.D.Rowley

Coincides with the hybrid S. montanum subsp. stiriacum × S. wulfenii.
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Sempervivum ×roseum Huter & Gander
(S. arachnoideum × wulfenii)
Sempervivum ×roseum Huter & Gander, Die Alpenflora der
österreichischen Alpenländer, Sudbaierns und der Schweiz,
Lindauersche Buchhandlung : 121 (1899)

S. ×roseum: as in S. ×rupicolum, the long
flower stem is disproportionate to the size
of the rosette and often leans down under
the effect of its own weight.

Sempervivum ×roseum is the second hybrid in order of frequency of S. wulfenii,
although decidedly less common than S. ×rupicolum, it’s even relatively rare. In
addition, since its aspect is less characterized than S. ×rupicolum, it can be sometimes
confused with the commonplace S. ×piliferum Jord. (S. arachnoideum × tectorum).
Its lesser frequency is probably due to the shorter overlap of the parent species’
flowering period (at the same altitude, S. montanum starts to flower earlier than
S. arachnoideum).
Its rosette is relatively small and open, with a few short arachnoid hairs on the
leaves’ apex, the flower stalk is tall and bears nice flowers with long pale-pink petals,
sometimes slightly beige tinged, although, in our personal experience, we have
never seen specimen with beige flowers comparable with those of S. ×rupicolum.
Caution! A clone often named “Sempervivum roseum” is present for a long time
in cultivation. It’s a small indestructible and very prolific plant of
unknown origin and imprecise nature, but one thing is
certain: it is not S. × roseum!
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Sempervivum ×widderi C.B.Lehm. & Schnittsp. (S. tectorum × wulfenii)
Sempervivum ×widderi C.B.Lehm. & Schnittsp., in Berichte Offenbacher Vereins Naturkunde 1: 36 (1860)
S. ×widderi is the rarest of S. tectorum hybrids, for two reasons: at first, the cohabitation of S. wulfenii and
S. tectorum is rather sporadic, since S. wulfenii often grows at higher altitudes than S. tectorum, in addition, it’s
very difficult to distinguish this hybrid during the vegetative stage due to the strong resemblance between the
two species. Even during the flowering period, distinguishing this hybrid isn’t easy, since some populations
or clones of S. tectorum have very pale off-pink flowers, not very different from the dull light beige colour
of the flower of this hybrid. As a consequence, identify a houseleek like S. ×widderi by simply observing its
morphology is at most a likelihood, and a karyological confirmation is often necessary to be affirmative.
This has a two-fold consequence: on one hand the real frequency of this hybrid is probably underestimated
due to the difficulty in recognizing it, on the other hand, the majority of cultivated plants under this name
are just large forms of S. tectorum or cultivars with unknown lineage…

Sempervivum ×alidae Hort. ex Zonn. (S. grandiflorum × wulfenii)
Sempervivum ×alidae Hort. ex Zonn., in British Cactus and Succul. Journal 4(3): 65 (1986)
This hybrid is reported here just for completeness, since it’s an artificial hybrid, created in
cultivation. It’s really unlikely that it could ever be found in Nature, since the parent species don’t
cohabit (S. grandiflorum is a typical species of the Piemonte and Valle d’Aosta Italian regions). This
epithet is nomenclaturally valid, but needlessly clutters it, so it would have been best to publish
this taxon as a cultivar, because it’s nothing more.

Sempervivum dolomiticum × wulfenii
This hybrid has been only recently discovered at the Passo San Pellegrino (Italy/Dolomites). On this subject, see the
article by Mariangela Costanzo in Cactus & Co 1/2006,
Its presence has been hypothesized as the result of anthropic activities: some rosettes of S. dolomiticum could have
been transported, together with dolomitic material, near colonies of S. wulfenii, allowing the crossing between these
two plants that have so different ecological needs, and normally don’t share their habitat. It isn’t possible to say as yet
whether this hybrid will disappear or it will be capable of taking hold and increase its numbers in the long period.
Recent visits to the habitat seem to highlight a numerical regression of this hybrid.
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Cultivation notes
Sempervivum wulfenii isn’t the easiest houseleek in cultivation,
being very sensitive to winter humidity, which mandates
protecting it from rain starting from autumn even in areas with
continental climate, or worse, oceanic climate. Its high altitude
habitat implies some sensitivity to hot summer temperatures
coupled however with a real hunger for sunlight. It’s thus
advisable to position it east-facing (or north-east in hot areas)
during summer, in order to give it at least 6 daily hours of full
sunshine (minimum) but avoiding it to cook in the afternoon.
Like any other houseleek, Sempervivum wulfenii isn’t afraid
of frost, it benefits from it actually, provided it hasn’t started to
etiolate, something that can easily happen when cultivated at sealevel. Regular, but well spaced waterings, are useful during the
spring-summer to avoid damages by “dog-days”.
In cultivation, Sempervivum wulfenii is rather slow-growing and
scarcely prolific: it will never form large, opulent clumps made
by many rosettes, for this reason it’s better grown in pots rather
than rocky gardens. This will help protecting it from humidity
if necessary, and better appreciate its beauty. S. wulfenii isn’t a
houseleek useful for mass effect, but rather for close examination.

As with all houseleeks, the rosettes of
S. wulfenii are monocarpic; the plant
survives due to the lateral rosettes which
are produced the year before flowering.
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Variability depending on provenance
Clones originating from the few low altitudes relict localities are easier to
cultivate than those from the high areas of the Alps: often more vigorous and
prolific, they have a markedly higher endurance to hot weather. They are
hence often nicer in cultivation than their high altitude cousins, but like them
they are very sensitive to winter humidity.
In the frame of the species, the subsp. juvanii represents an extreme from any
point of view: morphological, geographical and altitudinal. Its cultivation is
no exception: this plant is probably one of the most vigorous houseleek in
cultivation, but unfortunately it’s also one of the most sensitive to humidity,
and can rot as quick as it grows. Even in the middle of summer, just a period
of prolonged rain can be enough to considerably damage its rosettes, and
keeping it alive during autumn and winters is rather difficult, at most in areas
with an oceanic climate, and even with a continental climate. However, when
rot sets in, its great vigour allows to keep it by restarting even from a tiny
fragment escaped from rot. Provided the tiny fragment is saved…
As far as the various hybrids of S. wulfenii are concerned, they inherit from
their parent some sensitivity to humidity and a rather few exuberant growth
when cultivated at sea-level.

Propagation
Propagation of Sempervivum wulfenii can be easily done by transplanting the
lateral rosettes in any draining substrate, better if fairly rich (enriched with
some leaf mould). Considering the stolons’ thickness and persistence, allowing
the cut to dry-up for a few days it’s advisable.
Sowing is possible but scarcely adopted.
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Where and how to get Sempervivum wulfenii?
Sempervivum wulfenii can be found in most nurseries catalogues of hardy
succulents and Alpine plants. The subsp. juvanii is more rarely offered, but
remains relatively easy to find.
Hybrids of S. wulfenii are more difficult to get, not because of their availability,
but because you can’t be really sure of their id and you’ll get anything and
everything under apparently correct names...
The low altitude plants from Styria (Mürtal, Riegersburg, Herbertstein) seem
to be absent on the market. It’s a pity because they are the nicer in cultivation.
However, considering that the majority of the commercial clones of S. wulfenii
lack locality data, that these Styrian plants are the easiest to grow, and that
growers concentrate on easy plants, it’s quite possible that they are already
available somewhere. Apart from this, the plants from Styria with locality data
are already in many collections, and their owners are often happy to swap them
with other amateurs.
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Conclusion
We terminate the presentation of this beautiful plant,
decidedly interesting but unknown to the majority of
the succulent plants’ lovers, although many of them
will probably have encountered it whilst hiking
at high altitudes. You don’t have any excuses for
ignoring it any more, since you are now at the court
of the Sun Houseleek.
References :
- DONATI D. & DUMONT G. (2012), Sempervivum wulfenii, in Piante
Grasse 36(2): 30-45.
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EDITORIAL
Once upon a time there was an Epithelantha so nice and white that it
had to be named “Epithelantha nivea” (i.e. snow-white). It was like a
tiny snowball in the middle of the desert, where the dryness is extreme:
what a contrast! And, in these conditions, the plant survived, or even
better, actually thrived!
Once upon a time there was a beautiful child…
Then a phone call: “Ilaria feels very poorly”.
Ilaria, one year old, was suffering a terrible, incurable liver disease,
and her health was getting worse every day.
Everybody was powerless; then someone dedicated this Epithelantha to Ilaria, not as an obituary, but
with the hope of these words:
“Epithelantha ilariae is dedicated to Ilaria Montanari, a young child suffering a very serious illness,
and to all the suffering children in the world. We hope in this way that the fight for life of this little plant
in its harsh environment will testify that, whatever occurs, Life remains the strongest for ever”.
Once upon a time there was a beautiful child… and she is still here.
The dedication, the fate, the will to live of the Epithelantha… the reason doesn’t matter, life remains the
strongest. After a lot of troubles and a liver transplant, Ilaria now runs around, is always hungry, and
grows and grows … and often she takes a look at the photo of a small cactus fixed to the wall. And one
smiles when she makes her parents crazy with her mischief.
Some children have a lucky star, Ilaria has a cactus, far away in Mexico. She will soon understand that
the cactus needs her help. Unfortunately, she’s too young at the moment, so we have to do something
now to protect her cactus (and many others).
The life of a small white ball, the life of a child, Life...
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Tr a v e l o g u e o f a p h o t o g r a p h e r
and a naturalist
(Part one)

by Stefano Baglioni
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F

or many years I have spent my spare time in the mountains, at sea or in the countryside,
here in Italy, pursuing my hobby: nature photography. Nothing pleases me better than
a good shot, where an animal, a plant or a situation shows their true character, their
energy and their desire to exist.
Everything was going calmly in my hobby last year. I was photographing owls, insects and
landscapes, without any shocks, then a friend, Davide, asked me a question which sent a
shiver down my spine “Hey Stefano, do you want to come with me to the deserts of the SW USA?
I need some help.”
In few weeks time I was with him at Bologna airport, with my photographic equipment
inside a backpack and a suitcase with few clothes, ready to do something I couldn’t even
begin to imagine.
But could I decline such an offer?

Bologna-London-Los
Angeles.
Our flights could be described as perfect,
except for the ‘casualty’ which was me,
always in the middle seat, with Davide, who
is not small, on one side, and on the other
people always over 100 kg. Considering
that my tonnage is not negligible either,
the flights were not very comfortable, but
that is another story…

Once in Los Angeles I immediately
realized what America is all about.
Even at the airport desk you realize that
everything is big, vast, incredibly tall: a
sort of organized chaos for the eyes of a
provincial Italian like me, where complex
but at the same time very easily navigable
highways cross the cities, ready to take
you toward the deserts, where the horizon
blends with infinity.
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Destination Joshua Tree NP, California

The Joshua Tree National
Park is an extraordinarily
evocative and inspirational
preserve, not only for
photographers like me.
The journey Los Angeles/
Joshua Tree NP without any
stops is no joke if you have just
landed in Los Angeles in the
late afternoon, but everything
was going well, without any
problems or almost none
(never eat a burrito(1) in a fast
food if you don’t feel really
well…). We reached the gate of
the National Park in darkness,
so we decided to rest a while
in a motel. This was one of the
few times where I could rest
my head on a pillow, but this
again is another story…
Yucca brevifolia

1
Mexican food made with
tortillas, meat, beans and hot pepper.

The jet lag, the excitement, whatever the reason was, I
could not sleep and I was losing time observing the ceiling
of the room. The desire to leave the room was contagious,
so we switched our car on and we left the motel, in order
to “live” my first American night. I was very excited when
I saw my first coyote in the middle of the small town,
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and then the first imprecations arrived: my photographic
equipment was in the room! But this is the game, and of
course the memory of a moment is great satisfaction in
itself (these are nice words but under the circumstances, I
was almost eating my fingers to the nerve...).
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Ferocactus cylindraceus
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Finally we felt the need to sleep, but once back in the room;
just in time to close our eyes and then the alarm rang: it was
4 AM, it was still pitch dark, but the forthcoming sunrise
was calling us. Davide began to understand what it means
to have a photographer alongside, but muttering he helped
me to load the car with my equipment and the luggage. So,
the day begins! (so to speak, it was still night…).

Just at the first ray of daylight, I realized who were the
queens there: the xerophytic and succulent plants, prickly
guardians of that inviolate peace. While the warm light of
the sunrise coloured the adjacent hills and a frosty wind
whipped around, the plants showed their colours and
forms, with a variety of species which seemed incredible
to me: Yucca schidigera, Escobaria alversonii, Cylindropuntia
ramosissima,
Cylindropuntia
echinocarpa,
Ferocactus
cylindraceus, Echinocereus engelmannii, Corynopuntia
parrishii, Opuntia basilaris, Echinocereus triglochidiatus subsp.
mojavensis…, all just few metres from the car.

Yucca schidigera
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Echinocereus triglochidiatus subsp. mojavensis

Ferocactuscylindraceus
cylindraceus
Ferocactus

The approach to the Joshua Tree NP left an indelible mark on me, it has been the first desert I visited in
my life, and as the Italian saying goes, “Il primo deserto non si scorda mai” (The first desert is unforgettable).
Ummh, maybe the Italian saying is different, but it doesn’t matter.
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I will never forget the hours spent observing the magic trees, symbol of the National Park, the
Joshua trees, Yucca brevifolia, enormous, majestic trees, which, with their twisted form, stand out

on the granitic sand, despite the giant rocky monoliths which surround them. By night they became like
ghosts illuminated by countless stars which hang over this arid and inhospitable territory.
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What an unforgettable memory, that silence is almost
worrying…
In that desert I lived unrepeatable moments, with
indescribable and satisfying emotions, above all during the
night: the howl of the coyote almost froze my blood every time
I heard it, the Milky Way that was so clear on that incredibly
starry sky, the surprising American badger challenging our
car which it followed…

Cylindropuntia echinocarpa
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Marble Canyon, Arizona

I left Joshua Tree NP in a sorry state,
since I had left something of myself
there; I hadn’t had enough time
to capture in a shot the emotions I
experienced.
We were on the way to Marble
Canyon now, but the weather was
very bad as it was rainy and very
cold. The journey was very long and
exhausting, not only because of the
mileage without any stops, but above
all, we had been awake for 30 hours.
We reached our destination just
before dark, stopping our car over
the white bridge between the two
shores of the narrow and deep canyon
carved out by the Colorado river: I felt
dizzy when I leant from the bridge as I
had never seen cliffs so high and steep
and I imagined countless photos but
the weather was rainy and windy, I
had little confidence in the following
day…
It was better to rest, hoping for better
weather: a true bed was a dream, as
another night in the car was waiting
for us; that was an almost sleepless
night waiting for the next sunrise.

He had told me that there, besides Echinocereus
engelmannii, Opuntia basilaris (here very big), Opuntia
hystricina and the rare Pediocactus bradyi, we’d be able
to see one of the most beautiful cacti he knew, both
Even in the dark Davide tried to find his plants, he for its spination and for the extraordinary landscape
in which it lives: Echinocactus polycephalus subsp.
was too excited to wait for the light!
xeranthemoides.
As always, at 4 AM, the alarm rang and we were
happy to note that the weather was better and despite
the cold it was not raining, so I had the chance to take
some shots!
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The blue hour(2) was coming, so
I could take a look around me:
the landscape was exciting, our
mood was excellent and we joked
and laughed as the new day was
emerging. I tried the first shots, but
I needed to pay a lot of attention,
since the best places were on the
edges of precipices, which fell
directly into the Colorado River
with almost vertical walls of rock,
for miles and miles.

2
In photographic jargon, “blue
hour” means the few minutes in which
everything in the landscape takes a bluish
-violaceous pattern, and this happen more
or less one hour before the sunrise.

Echinocactus polycephalus subsp. xeranthemoides

So I noticed the king of this place: every time I looked at Echinocactus
xeranthemoides, I couldn’t stop thinking how beautiful they were, probably
the most beautiful succulent I had ever seen in my life. They grew exactly
on the edge of the precipice, on the gravelly soil and in the cracks of the
yellowish-grey rocks: in my eyes they looked like sentinels guarding the
canyon. It was a pleasure to photograph them in their habitat, above all
when the warm light of the sunrise heated the Vermillion Cliffs, high, red,
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rocky mountains on the northern side of the valley, creating an incredible
contrast of colours between the green of the river, the yellowness of the
valley and the red of the mountains. This is true nature photography in
my opinion; it has to tell the story of an animal or a plant, capturing in a
picture the extraordinary situations of which it’s unaware to witness every
day. A hard goal, but it’s the fulcrum of my passion.
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The route to Bryce Canyon NP, Utah
It was almost noon, so we had to leave again, since the journey to
Bryce Canyon NP was very long and we had planned many stops in
order to look for cacti and succulents.
For this reason we stopped close to a population of Pediocactus
paradinei, a small, rare and slow growing cactus.
We had little time, Escobaria vivipara “kaibabensis” and a small form
of Echinocereus engelmanni weren’t rare, but Davide called me, saying
that I was surely interested in the thing he had in front of his sandals.

Escobaria vivipara “kaibabensis”
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I could not believe at my eyes, a Grand
Canyon rattlesnake (Crotalus oreganus abyssus),
I was living the dream of my life.
The interaction with such a dangerous animal
is not so comfortable; fortunately Davide is
relatively used to these meetings. Respect: this
is the word I want to suggest to all who meet
a snake, a wonderful animal, but regarded as
horrible for the masses.

Aaah, America, how many emotions were you giving me - I
really felt I was a lucky photographer.
And we realized that we had forgotten about Pediocactus paradinei,
80 miles further away from there.
Escobaria vivipara
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9th May 2013, Bryce Canyon NP
A date to remember as after 4 days I was finally sleeping on a real bed.
The weather was rainy so we decided to rest in a motel very close to
Bryce Canyon NP, an obligatory stop since it is the location of one of the
most beautiful natural rocky amphitheatres in America.
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Despite that I was very happy, Davide hated the alarm when it
rang at 04:30 AM, we had to wait for the sunrise on that wonderful
amphitheater, but what a bad surprise: the weather was rainy and
windy, again…

Travelogue of a photographer and a naturalist

18

Even in these terrible conditions
everything appeared fantastic at my
eyes: I could describe Bryce Canyon
as an artistic place, full of colours,
the various shades of red and grey
of the rocks created beautiful effects,
almost incomparable.

Also the animals amazed us there,
the crows (Corvus corax) were very
friendly, we could approach them so
closely that I used macrophotographic
lens, then the pronghorns (Antilocapra
americana) were walking here and
there not in the least bit disturbed by
the frequent cars passing along the
tortuous roads.

No interesting succulents there for Davide, but he seemed happy.
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There I discovered that American people are very friendly and cordial, even with a crazy man who walks among people with a lens 300 f/2.8
(40 cm long) under the rain: fantastic, their comments, “WOW!” “Wonderful, what a big lens!”, “Amazing!”… I felt like someone from a race of
people who has in his hands an alien weapon…
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The long way to Arches NP, Utah

Time was never enough for us and we had to leave toward
Arches National Park. I already “relished” the sunset on
those majestic rocky arches which are the symbol of the
park, but the route chosen by Davide, following the road
which goes through the big mountain poplar grove, then
through the Capitol Reef NP, was a risky choice, since
everything was splendid, but the route was too long… time
was passing inexorably, and my hope in arriving at Arches
NP before sunset was fading by the minute, I had to accept
that we would reach there at night.
Along the route, Davide needed a loo, so we stopped and…
“Miracle!”: he found a population of Sclerocactus wrightiae,
a very rare plant, which he had to document with a lot of
photos. I was forgetting that I was there also to help him
with his research: photography was important, but it was
also very important to gather information about “succulent
life” and its habitat.
In any case I still have my doubts that that find was not so
accidental, but it doesn’t matter…

Sclerocactus wrightiae
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I have to admit that that stop was a very good thing, we also found a crested, flowered specimen of Sclerocactus. Driving on
again, later at sunset I had the possibility to take many photos in a place where the sand was almost covered by blue flowers
(Astragalus sp.), in that small corner of the southwestern desert.
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Sclerocactus wrightiae
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The arrival at Arches NP
We had been in the car for 14 hours, with only a few,
short stops. The darkness covered everything, only the
stars accompanied us, occasionally we met a lonely car
which annoyed our tired eyes with its head-lights, I don’t
remember how many times I felt like sleeping…
Davide was driving since too many hours without a
rest and he really had to rest a bit, but…
STOP! Davide touched me, in order to wake me up,
we were inside the park and just below the first rocky
monoliths, he told me: “it’s very good weather for night
photography”. I took the first shot at 10:00 PM, and after
a sleepless night my last shot was taken at 7:00 AM, just
after sunrise.
We had already spent the first week of our trip and we
are suffering an excess of sleepless nights. In the middle
of the morning, the cold night became a very warm day,
without any clouds in the sky, a terrible drawback for a
photographer.
Arches NP has a succulent symbol: Sclerocactus
parviflorus. Big specimens were everywhere, all flowering
that day. Yucca harrimaniae was also very common.

Yucca harrimaniae
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As I mentioned before,
I considered myself to
be a lucky photographer,
since there I could observe
and photograph a very
rare
phenomenon:
the
vaporization of the rain
before it touch the ground.

The unique cloud arriving
on the park was a storm
cloud, which created that
phenomenon and even a
small rainbow, documented
in my photos and in those
by Davide, who was
finally understanding the
importance of the light to
get a good shot, even with
succulent plants.

Sclerocactus parviflorus
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That’s all for the first part of our trip, dedicated to 80% photography, and the rest being the search for plants.

to be continued...
Contact : http://www.viverelanatura.com
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Ancistrocactus pinkavanus

A n e w s p e c i e s f ro m N o r t h e rn M ex i c o

w i t h n o t e s o n t h e t a xo n o m y a n d
n o m e n c l a t u re o f t h e g e n u s A n c i s t r o c a c t u s

by L.J. García-Morales, M.A. González-Botello and R.H. González G.
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Abstract: A new species of Ancistrocactus (K.Schum.) Britton & Rose, endemic to the
Cuatrociénegas Basin in Coahuila, is proposed as new to the flora of Mexico. We
discuss the hypotheses and research presented by several authors which show that
Ancistrocactus is a valid and independent genus from Sclerocactus Britton & Rose. A
new key to the known species and subspecies of Ancistrocactus is presented.
Key words: Cacteae, Ancistrocactus, new species, endemic, taxonomy

Introduction
Over recent years, the genus Ancistrocactus (K.Schum.) Britton & Rose
has suffered a number of changes in its nomenclature and taxonomy due
to treatments by different authors. The genus Ancistrocactus was erected
by N.L. Britton and J.N. Rose in 1923, taken from the same Echinocactus
subgenus name proposed by K. Schumman earlier in 1898 (Doweld
& Greuter, 2001). Recent DNA and phylogenetic studies have shown
different results on its apparent relationships; being more accurate
each time and which may in the present time validate the status of
Ancistrocactus at a generic level for a small group of related species from
North-eastern Mexico and Southern Texas in the USA.
Many morphological studies have demonstrated that within the Tribe
Cacteae (Buxbaum classification) there exist several small genera among
the whole, particularly all located in the deserts of Mexico and the USA.
Among these, Ancistrocactus has been demonstrated by several authors
to be distinct enough to deserve recognition at generic level; but some
recent studies, particularly those focused on molecular techniques,
have shown different results regarding their cladistics and phylogeny,
as well as interesting results on other species considered belonging to
Ancistrocactus.
Ancistrocactus pinkavanus
Fig. 12 - LGM
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The recent past
Bravo & Sánchez-Mejorada (1991) following Buxbaum´s classification,
included Glandulicactus Backeb. as a subgenus of Hamatocactus Britton &
Rose, and recognized Ancistrocactus as a separate genus, with 2 species:
A. scheeri (Salm-Dyck) Britton & Rose and A. tobushii Marshall ex Backeb.,
maintaining A. brevihamatus Engelm., as a synonym of A. scheeri.
Doweld (2001) studied the genus Ancistrocactus s.l. from the perspective of
the study of their seeds, noting its smaller flowers, indehiscent fruits and
different seeds and testa surface, and also including Glandulicactus within
it, but excluding both from Sclerocactus s.s. and separating both genera from
the core of the “Ferocactus clade” of several DNA studies.

The incorporation in Sclerocactus sensu lato
For some authors: Anderson (2001), Guzmán et al. (2003), and Hunt et
al. (2006) Ancistrocactus together with Glandulicactus were synonymized
within the genus Sclerocactus s.l., based on partial DNA and phylogenetic
studies done for the genus Sclerocactus and Toumeya Britton & Rose by
Porter et al. (2000).
After that, most of the recent phylogenetic and taxonomical studies
carried out by researchers have taken this latter work as valid for the
recent taxonomical and new nomenclatural arrangements, deprived of
other morphological or structural analysis that involve all those genera.
This later phylogenetic study does not actually demonstrate any direct
relationship of Sclerocactus with Ancistrocactus and Glandulicactus, but
indicates that Sclerocactus s.s. should be treated as a close sister node
group within Echinomastus Britton & Rose, Pediocactus Britton & Rose and
Thelocactus Britton & Rose.
A further DNA phylogeny study done by Butterworth et al. (2002)
for the tribe Cacteae based on rpl16 Intron Sequence Variation showed
that Glandulicactus is closely related to Ferocactus Britton & Rose, but
meanwhile relates Sclerocactus brevihamatus (Engelm.) D.R.Hunt as a
sister node in Sclerocactus s.s.
Ancistrocactus scheeri [Cuatrociénegas]
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Nyffeler & Eggli (2010) note that even with the molecular data obtained for Sclerocactus, the
genus Glandulicactus and Ancistrocactus can be maintained as a segregate of independent genera
following Lüthy (2007).
Heil & Porter (2003) and Zimmerman & Parfitt (2003a, 2003b) also note the distinctiveness of
Ancistrocactus and Glandulicactus from Sclerocactus s.s., founding their proposal on the known
DNA data available, their unique morphological structures and the particular biology of these
referred genera, splitting them all on the treatise of the Flora of North America.

New genetic evidence
For Hernández-Hernández & al. (2011) Sclerocactus brevihamatus is the next clade to diverge
within the tribe Cacteae from Echinocactus Link & Otto and Astrophytum Lem. but only
includes in the study Sclerocactus brevihamatus and some Echinomastus species (100 bML/95
bMP), although its earliest-diverging position from the remaining Cacteae members is poorly
supported (58 bML). This clade includes solitary globose plants with low ribs.
Fig. 6 - LGM

A recent phylogenetic and ontogeny arrangement done by Vázquez-Sánchez & al. (2013)
supports the relationships of Sclerocactus scheeri (Salm-Dyck) N.P.Taylor as a sister group of
Echinomastus and as a basal node on the “Ferocactus clade”, while relating Glandulicactus
directly within the genus Ferocactus. An interesting result of this work relates the biogeographic
origin for Sclerocactus scheeri superposing the biogeographic provinces of Morrone (2006),
suggesting that the genus is limited in distribution and origin to the Tamaulipan Biotic
Province and neighbouring areas of the Chihuahuan Desert, in Coahuila, Nuevo León and
Tamaulipas States in Northeastern México, and South Texas State in the USA.
Nyffeler & Eggli (2010) state that the recent molecular phylogenetic investigations have
multiple hypotheses about the relative relationships in the family Cactaceae, with several
unexpected findings and others with a lot of suspicion, but in many other cases the previous
knowledge was corroborated.
But as suggested by Gorelick (2002), DNA studies do not provide complete data for the
whole classification of cactus groups and any phylogenetic study must be taken with
caution as new genetic tools are continuously improving and also noting the lack or
insufficient knowledge on DNA variations at generic, specific and infraspecific level is
still present in many studies and phylogenetic analysis.

Ancistrocactus pinkavanus
Fig. 8 - LGM
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The renewed proposal of an
independent genus Ancistrocactus
In the recent phylogenetic studies it is demonstrated
that the Sclerocactus s.l. group is paraphyletic if we
follow the classification proposals of Anderson
(2001) and Hunt et al. (2006), which clearly show that
Glandulicactus does not belong to Ancistrocactus s.s.
or Sclerocactus s.s., but is closely related to Ferocactus,
and that Ancistrocactus s.s. is more closely related to
Thelocactus, Echinomastus and Echinocactus than to
Sclerocactus. Unfortunately Hernández-Hernández &
al. (2011) and Vázquez-Sánchez & al. (2013) did not
examine any representatives of Sclerocactus s.s. from
its main distribution and diversification range located
northwards in the deserts of Western United States to
support their distribution and ontogeny hypotheses
proposed for the “Sclerocactus scheeri - S. brevihamatus
complex”.
As noted previously by Donati (2013), we think
Ancistrocactus is an independent and morphologically
well supported group of species, confirmed by the
taxonomical recognition of the genus from the basis
of the phylogenetic and biogeographical hypotheses
proposed by Porter & al. (2000), Butterworth &
al. (2002), Hernández-Hernández & al. (2011) and
Vázquez-Sánchez & al. (2013), but bearing in mind the
need to broaden these studies with more species in
future analysis.

Ancistrocactus pinkavanus
Fig. 13 - LGM
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A new species of Ancistrocactus from
the Cuatrociénegas Valley, Coahuila
Decades ago, Pinkava (1969) documented the presence of a
species of Ancistrocactus from the Cuatrociénegas Basin, in
Central Coahuila State, unfortunately without providing any
formal publication or diagnosis of this interesting and endemic
plant (Pinkava, 1981). More recently, several collectors have been
announcing the discovery of this species as new, but also no one
has actually provided any formal diagnosis on this long-known
undescribed species.
Another recently described and poorly known taxon from the
Trans-Pecos region in south Texas and probably north Coahuila
is A. brevihamatus var. pallidus A.D.Zimmerman ex A.M.Powell
(Powell & Weedin, 2004), which makes taxonomic recognition
of the species of Ancistrocactus more difficult, as these plants
are known to occur very scarcely in the area. They have some
different characters from the typical A. brevihamatus subsp.
brevihamatus according to the authors¸ mainly by their smaller
solitary stems less than 6 cm diameter and height, pale white
to cream flowers and smaller fruits around 1-2 cm long. Some
authors have even suggested that the Cuatrociénegas plant and
the South Texas plant are the same. It’s interesting to report
that another subspecies of Ancistrocactus brevihamatus has been
described: A. brevihamatus subsp. tobuschii (Marsh.) Taylor,
which is endemic to a small area in south-central Texas.

Habitat of Ancistrocactus pinkavanus in the Valley of Cuatrociénegas.
Note the gypsum ground in which the plants live.

Fig. 3 - LGM
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The lack of more accurate
taxonomical and distribution data
on A. brevihamatus var. pallidus
and the dissimilarities with the
description of both the Trans-Pecos
and the observed characteristics of
the Cuatrociénegas region plants
suggests no close relationships
between them so far, so we will
include A. brevihamatus var. pallidus
into the typical A. brevihamatus
until more information appears
on this taxon. Donati (2013)
also commented on the possible
confusion of A. brevihamatus
var. pallidus with this new
interesting endemic plant from
the Cuatrociénegas region and
remarked on the need for a formal
description of the latter.

Sunset over the Valley of Cuatrociénegas,
habitat of Ancistrocactus pinkavanus.

Fig. 18 - RGG
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Here we propose this long known undescribed
species as new to science:

Fig. 11 - MGB
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Ancistrocactus pinkavanus

García-Mor., González-

Botello & González G., species nova (Figurae 1-16)
Ancistrocatus ; tuberculis glaucis, epidermide minute papilloso,
sulco lanoso ; radice crasse tuberosa, flaccida, nec constricta ad
collum ; spinis radialibus 8-10, acicularibus ; spinis centralibus 4,
niveis ad fuscis, complanatis ; spinis inferioribus porrectis, uncinatis,
rubris, spinis superioribus rectis vel apice curvatis, apice rubris,
acicularibus ; floribus amplis, roseis ad magenteis ; fructibus
squamosis, viridibus ; seminibus diversiformibus, testa reticulatiareolata.
Affinis Ancistrocacto brevihamato est. Papilloso epidermide,
paucioribus radialibus spinibus, collo nec constricto, colore florum,
forma seminum, differt.
Habitat in septentrionale Mexicana regione, in gypsosis siccis
arenosis planitiarum prope locum dictum Cuatrociénegas.
In honorem D.J. Pinkavae, qui floram illius loci studuit et prior illam
plantam legit, dedicatus est.
Typus a nobis designatus : leg. Hinton et al., n° 29472,
2014-01-25 ; “Mexico: Coahuila State, North of Cuatrociénegas,
gypsophilous grassland, 731 m”; Holotypus GBH (in Geo.B.Hintonii
Herbario depositur) ; Isotypi : MEXU (Herbario Nacional de México),
ITCV (Herbario del Instituto Tecnológico de Ciudad Victoria),
TAMUX (Herbario del Museo de Historia Natural de Tamaulipas).
Specimina visa altera : leg D.J. Pinkava, E. Lehto & D. Keil, n° 5820,
1968-06-17 ; “Mexico: Coahuila State, Cuatrociénegas, tip of Sierra
de San Marcos, Northeast-facing slope” ; Arizona State University
Herbarium (ASU 0023489) — leg. D.J. Pinkava, n° 10447, 1973-03-20 ;
“West of Cuatrociénegas, road to Ocampo, Larrea-Yucca-Agave flat” ;
Arizona State University Herbarium (ASU 0023490).
Figure 1 : Ancistrocactus pinkavanus García-Mor., GonzálezBotello & González G. sp. nov.
A. Habit of the plant – Tubercle, spines and areolar groove – C.
Areole and spine – D. Attachment position of flower origin and
tubercle – E. Flower in longitudinal section – F. Fruit – G. Seed.
[Illustration by L. Rodríguez after Hinton et al. 29472]
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Description
Plants: simple, not branching, 1.5-8 cm high,
1.5-7 cm wide, glaucous, gypsophyllous.
Roots: tuberous, carrot like, fleshy, soft,
conspicuously geophytic on small plants,
to 5-10 cm long and 3-6 cm wide, with few
secondary soft roots distally, not separated
from the stem by a constriction neck.
Tubercles: coalescent arranged in ribs, ribs
usually spiralled, arranged in 8 and 11
spiral series; tubercles conical, rounded,
10-18 mm wide at base, 6-12 mm height,
glaucous, with a conspicuous woolly
groove that extends from the floriferous
area of the areole to about half or more
of the tubercle, widening at the end; with
white wool about 1 mm long, epidermis
with very small and abundant papillae,
sometimes with a reddish gland.
Areoles: oval to near circular, 3-5 mm
diameter, very woolly, wool white, about
2-3 mm long. Radial spines 8-10 (-11), 5-15
mm long, acicular, rigid, white, straight or
slightly curved to the tubercle, the lateral
ones longer, the inferior ones shorter, tips
reddish brown. Central spines 4, rigid, the
lower porrect, 12-32 mm long, flattened,
hooked, white to brownish red colour, with
a reddish tip; the rest in the apex of areole,
erect, diverging, white, sometimes with
the bases light brownish and the
tips brown to reddish, flattened,
straight or slightly curved to the
Small flowering specimen of A. pinkavanus,
apex of stem, 20-35 mm long.
less than 2 cm in diam., showing juvenile
spination, (coin diameter around 25 mm).

Fig. 7 - LGM
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Flowers: emerging from the areolar groove, funnel-shaped
to campanulate, 35-45 mm long and 25-40 mm wide, pink
to magenta coloured, ovary green ovoid, with the walls
thickened, not scaly, tube green, 10-15 mm long and 5-7
mm diameter, with 8-10 lunulated scales, 2-4 mm long and
wide, green with the margins white, papery and slightly
crenulated, outer segments of perianth 10, polymorphic,
the ones at the base resembling the scales of the tube,
oblanceolate to spathulate, 10-14 mm long and 4-6 mm
wide at the middle, crenulated, greenish brown to magenta
coloured, with the margins whitish and crenulated; the
rest of external segments oblanceolate to lanceolate, with
the tips rounded or bilobed, rarely acute, margins nearly
entire, 15-25 mm long and 5-7 mm wide, pink coloured with
a darker greenish brown to magenta midstripe. Internal
segments of the perianth 8-10 oblanceolate to lanceolate,
25-30 mm long and 5-8 mm wide, with the tips acute or
bifid whitish with a darker pink to magenta coloured
midstripe, margins entire or slightly crenulated. Stamens
150-180, hyaline, pale green coloured, in several insertion
series, 10-18 mm long, anthers oblong, 1.2-1.5 mm long and
0.5 mm diameter, yellow. Style pale yellow to pale green,
10-14 mm long; stigma lobes 6-8, pale yellow, 3 mm long
and 1 mm wide, sulcate on the outer side.
Fruit: green, sometimes with reddish tinge, soft, fleshy, 15-20
mm long and 7-12 mm wide, scaly, scales greenish-white,
lunulate, papery, 2-4 mm diameter.
Seeds: distinctly half rounded or helmet-like form, 1.8-2.2
mm diameter, keeled on the outer margins, glossy dark
brown to black, testa with cells reticulate to areolate, finelly
papillate and flattened, becoming smaller into the hylummicropylar area.

Areolar groove with an extrafloral,
nectariferous gland.

Etymology: This new species is dedicated in honour of
Donald J. Pinkava; North American botanist, specialist in
Opuntia and pioneer on the knowledge of the flora and
vegetation of the Cuatrociéngas region where the plant
was found.

Typical stamens, antheres
and stigma lobes.

Fig. 14 - LGM

Fig. 16 - MGB
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Recognition and phenology
This new species has unique characters among Ancistrocactus s.s.,
distinguished from the rest of the taxa by the gypsophilous habit,
the glaucous papillose epidermis, the small number account of radial
spines, the fleshy tuberous root system not separated from the stem
by a constricted neck, flowering juvenile plants, the pink to magenta
flowers and by the unique shaped seeds among the rest of close related
species. All species seems to flower in the same time period, at the end
of the winter season and beginning of spring, between the months of
January and April. The flowers of Ancistrocactus pinkavanus appear in
late January to early March, and the fruits mature in 1-2 months around.
Small plants just above 1.5 cm diameter have the capability to
produce flowers and fruits that improve the chance of reproduction at
an early stage; the flowers last for a short time and close immediately
after pollination. We did not observe any pollinators on the flowers of
Ancistrocactus pinkavanus when we surveyed the area in the middle of
February and when most of the plants were flowering at same time.
Ancistrocactus pinkavanus is not known to hybridise with the other
species that live in the Cuatrociénegas valley, or in the neighbourhood:
A. scheeri lives very close to A. pinkavanus, on flat, limestone gravelly
areas to the north, east and west of the surrounding valley. They show
a quite distinct ecology, as the soil is an indicator of the distribution of
these species: A. scheeri on gravelly soil, A. pinkavanus on gypsum flats.
A. brevihamatus is known to live near Monclova, some 50 km to the
north-east of the Cuatrociénegas valley. The taxonomical characters of
the populations observed are very constant along its distribution range
and habitat. Also in this case, the ecology is quite distinct, because A.
brevihamatus grows on gravelly soil.
There are some differences observed between the taxa of Ancistrocactus
as in follows in the Table 1.
Table 1: Comparison between the seed shape and hylummicropylar area of the different Ancistrocactus s.s. taxa
LGM
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Ancistrocactus pinkavanus
Fig. 15 - LGM
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Distribution and conservation

Distribution map of the taxa of Ancistrocactus s.s.
according to the main Biotic Provinces.

This new species is an endemic of the Cuatrociénegas Basin
in Central Coahuila State, Mexico, where it lives exclusively
on gypsophile grasslands between 700 to 900 m above sea
level; it lives among many species of grasses, with Bouteloua
spp. and Sporobolus spp. as dominant species and many
other herb-plants like Atriplex spp., Cryptantha sp., Nama sp.,
Dyssodia sp., Nerisyrenia spp., Flaveria sp., Machaeranthera
spp., and several cactus species as Coryphantha macromeris,
Coryphantha poselgeriana, Echinocactus texensis, Echinocereus
enneacanthus, Escobaria vivipara, Opuntia engelmannii subsp.
engelmannii, O. phaeacantha and O. rufida.
This species can be considered as rare among the plants within
the Cuatrociénegas valley, since the plants live scattered along
most of the gypsophile grasslands, with a low abundance in
the area. A short survey on a 40000 sq. meter plot showed
the presence of about 40 flowering plants, no small seedlings
were seen in the area. However, the plants of Ancistrocactus
pinkavanus have been documented as being geophytic and
mimetic within grasses or nearly buried within the soil level
(Donati, 2013), so many adult plants and seedlings may have
been overlooked within the surveyed area.
This species is non-threatened directly by human activities
or major developments on the area, as it lives inside the
Natural Protected Area of Cuatrociénegas since 1994, which
ensures the protection of the species within the valley. A
threat observed in some areas is the presence of cattle inside
the valley that may affect some populations of Ancistrocactus
pinkavanus. The habitat of this species is not suitable for any
agriculture or other infrastructure development.
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Specimen with pinkish flower,
growing in a fully exposed place.

Fig. 10 - MGB
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Key to the taxa belonging to Ancistrocactus s.s.
(Adapted from Doweld, 2001; Heil & Porter, 2003; Hunt, 2006., Zimmerman & Parfitt, 2003)
1. Tubercles without glands on stem areoles. Central spine(s) generally flattened, thin, sometimes papery or, if central spine(s) is absent, then
radial spines usually strongly flattened. Fruits dehiscent along 2-4 irregular, short vertical slits above base, or through basal abscission
pore, green, yellowish or reddish, glabrous or with some scales, dry. Distribution: West United States in Arizona, California, Utah, Nevada,
New Mexico, Colorado and West Texas...............................................................................................................................................Sclerocactus s.s.
1´. Tubercles with glands present in adaxial extension of mature stem areoles. Adaxial upper central spines distinctly flattened, abaxial central
spines porrect, hooked, radial spines acicular. Fruits green to reddish, fleshy, with numerous scales, not dehiscent by a basal pore or slit.
Distribution: Tamaulipan thornscrub and Chihuahuan Desert regions, Northeastern México and South Texas........ Ancistrocactus s.s. ….2
2. Stems single. Tubercles not arranged in conspicuous ribs. Radial spines 7-18, acicular yellowish, central spines 1-5, mainly 3, abaxial one
hooked. Roots short, with a short conic taproot or fibrous roots, without constriction between stem and roots................................................3
2´. Stems single or occasionally branching. Tubercles arranged or not in ribs. Radial spines 8-28, acicular, with or without darker coloured
tips, central spines 1-3, the principal hooked. Roots fleshy, tuber-like taproot, separated or not from the stem by a fragile constriction......4
3. Radial spines 7-18, spines yellowish, acicular, central spines sometimes scarcely rigid or even fairly papyraceous. Distribution: South
Texas, North Tamaulipas, North Nuevo León and North-Central Coahuila ................... Ancistrocactus brevihamatus subsp. brevihamatus
3´. Radial spines 7-9, spines yellowish, finely hairy, yellow with red tips. Distribution: Bandera County, Texas..................................................…..
.............................................................................................................................................................. Ancistrocactus brevihamatus subsp. tobuschii
4. Tubercles arranged in conspicuous ribs. Roots fleshy, tuber-like taproot or sometimes very thin taproot or fibrous, with secondary roots
bulbous, always separated from the stem by a fragile constriction. Radial spines 13-28, central spines 1-4, the abaxial one porrect and
hooked. Distribution: Texas, Tamaulipas, Nuevo León and Coahuila..................................................................................Ancistrocactus scheeri
4´. Stems with tubercles loosely arranged in ribs. Roots fleshy, tuber-like taproot not separated from the stem by a constriction, secondary roots
fleshy, soft. Radial spines 8-10, central spines 1-4, the abaxial one porrect and hooked. Plants able to flower at juvenile state. Distribution:
Cuatrociénegas Valley, Coahuila..........................................................................................................................Ancistrocactus pinkavanus sp. nov.
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The European maritime
succulents

Cakile maritima
the traveller of the sands
by Gérard Dumont and Antoine Mazzacurati
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I

n the previous issue of Acta Succulenta, we presented a
characteristic maritime succulent from the upper beaches,
Honckenya peploides (L.) Ehrh., the ‘Sea Sandwort’. That
presentation led us to briefly mention another succulent plant
that accompanies it, almost always on European beaches: Cakile
maritima Scop., the ‘Searocket’.
As promised, today we return to the latter in more detail.
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Ecology
Cakile maritima is one of the few plants that participate in the plant communities of
the upper beaches of the Atlantic temperate zones of the Northern Hemisphere, in the
company of Honckenya peploides, Atriplex spp. (A. laciniata L. mainly) and Salsola kali L.
It should be noted that all these plants are succulent except the atriplexes (Atriplex
spp.). A few other plants sometimes accompany them (or replace them southwards),
but either these are less strictly dependent on the upper beach and make only inroads
into it, or they prefer calmer and sheltered conditions (estuaries, etc. ).
On the Mediterranean coast, Cakile maritima is often associated with Eryngium
maritimum L. and Xanthium spp., facing the sea as the first vegetation line. These
Mediterranean communities have, like these of oceanic upper beaches, a pioneering
behaviour but form a protective vegetation line that is stabler and less subject to
annual fluctuations than in oceanic areas.
We have already described in detail(1), about Honckenya peploides and the features of
the very special and very hostile environment that the upper beach is for a higher
plant. Thus we refer the reader to that article, because everything that has been said
about Honckenya peploides also applies to Cakile maritima.
1
Dumont G. & Mazzacurati A. (2013), Honckenya peploides, a succulent at the beach, in Acta Succulenta
1(2): 159-196.
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From the upper beach to the grey
dune
In the upper beach environment, Cakile maritima
behaves strictly as an annual, while further back in the
white dune or in the grey dune, it survives the winter
and behaves as a short-lived perennial(2) (2-3 years
maximum). It should be noted that when this plant
lives for two years (often the case) it is not a biennial
in the usual sense of the word but is a short-lived
perennial. Actually a biennial plant grows vegetatively
the first year and flowers the second, and then dies
after fruiting, while Cakile maritima flowers profusely
the first year, survives this flowering and blooms
again the following year and then dies, or survives
the winter again to bloom for a third year.
It would be a mistake to conclude that the
conditions of the upper beach are so difficult for it
that its survival is prematurely shortened there.
Indeed, it is most often on the upper beaches that the
finest individuals of this plant are found! In fact, it
is mainly the vigour it shows there, combined with
abundant fruiting, which exhausts it totally at end of
the season. It can be noted that individuals growing
on the beach usually die en masse before the worst
storms of autumn, while individuals further back
continue to live while reducing their branches and
blooms until winter.

2
Most papers in the literature or the Web mention this plant as
annual, mistaking its actual life cycle (the real cycle according to the
environmental context) and its potential natural cycle. Cakile maritima
adopts a pure annual cycle only on upper beach, elsewhere it tends to be
a short-lived perennial.
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Cakile maritima has a much wider ecological latitude than
Honckenya peploides (cf. l.c.). The latter fails to permanently
settle elsewhere than the upper beach and dune foot or pebblebar foot, while Cakile maritima is not uncommon in the white
dune, but it is never dominant there or even truly abundant,
never more so than on upper beach where it can form large
populations, monospecific in places, fed by the deposits of the
high tide mark because, like other plants of the upper beach,
it is halonitrophilous. One can even find it here and there lost
in the grey dune; it is rare but its growth there is quite normal
as long as the soil is rich enough, hence mainly in disturbed
areas rich in organic deposits. It can also sometimes be found
in the salt marshes.

Cakile maritima growing in the middle of the
white dune among Ammophila arenaria.
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In addition to the upper beach, Cakile
maritima particularly enjoys a rather special
and temporary habitat that is formed by
the deep and narrow transverse grooves
created in winter in the white dune by the
wind and the sea. It colonizes them quickly
in the spring and its vigorous tufts stop
and accumulate the sand, accelerating the
“healing” of the dune. As such, it plays an
important role in dune dynamics.
In fact, unlike Honckenia peploides, its strong
preference for the upper beach seems to be
more to do with a competitive nature rather
than a physiological one: Cakile maritima
has developed all the required capacities
to colonize this hostile biotope in which
it encounters little competition, then it
thrives abundantly there. Further back, the
conditions also suit it but it is less efficient(3)
because of competition by other plants which,
unlike it, are unable to colonize the upper
beach and hence are confined to the dune and
the back-dune.

3
It seems that the competition takes place mainly
for the young seedlings of Cakile maritima. These are very
light-demanding and require an open environment to develop.
They are very susceptible to competition from neighbouring
plants and disappear quickly, but the few survivors, once past
the sensitive stage of the young seedling, then have normal
growth.
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The conquering spirit
Just as for the two other maritime succulents that we presented
previously here(4), the remote dissemination of Cakile maritima seeds
is performed by the sea (thalassochory). The “seeds” (fruit fragments
in reality, cf. infra) are ideally adapted to this mode of dissemination:
they float and the sea water inhibits germination until they are
deposited on a beach where the desalination by rain will stop their
dormancy. Their survival in seawater is particularly long: seeds of
Cakile maritima can float at sea for a year(5) whilst keeping intact their
germination potential. Needless to say, the path during this time by
the winds and currents can be important!
Cakile maritima has another very special ecological adaptation. It has
been shown(6) that seed germination was inhibited not only by sea
water but also by light, which is a reverse phenomenon to that of most
other plants: usually light stimulates germination and seeds buried
too deeply remain dormant until their exhumation. Instead, seeds of
Cakile maritima need to be buried under 5 to 10 cm below the surface in
order to germinate properly. The adaptive advantage is immediately
understandable for a plant germinating in such a mobile and hostile
environment as the sand of the upper beach. Consequently, when they
emerge, the seedlings are already firmly implanted in the substrate,
especially as their main taproot grows quickly to anchor the plant as
deeply as possible. For seeds deposited on the surface or too near it,
the inhibition of germination by light allows them to wait to be buried
by deposits brought by the wind and the sea before germinating. This
adaptive inhibition therefore considerably reduces the risk that young
seedlings of Cakile maritima are swept by winds and tides before being
sufficiently anchored in the substrate.

4
Dumont G. & Mazzacurati A. (2013), Crithmum maritimum, the succulent of storms, in
Acta Succulenta 1(1): 23-51. ; Honckenya peploides, a succulent at the beach, l.c. 1(2): 159-196.
5
Gandour M. & al. (2008), Understanding the population genetic structure of coastal
species (Cakile maritima): seed dispersal and the role of sea currents in determining population
structure, in Genetics Research 90(2): 167-178.
6
Barbour MG. (1970), Germination and Early Growth of the Strand Plant Cakile maritima,
in Bulletin of the Torrey Botanical Club 97(1): 13-22.
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At the cotyledon stage, the plant
is already obviously succulent.

Cakile maritima has a very widespread period
of germination in situ; it is highest in the spring,
but one sees many young seedlings until the
end of summer, which allows the plant to easily
replenish its populations even if the earlier
seedlings were destroyed by late storms.
All this leads to a great dynamism and a strong
reactivity of the populations of Cakile maritima,
in one way or another. Thus, there are some
“Summers of Cakile” during which the plant
pullulates and some others where it is much less
abundant, but a relative scarcity in summer is often
followed by a significant rebound in populations
at the end of the season due to the rapid growth of
the plant after a late germination.

Abundant germination of
Cakile maritima on the
upper beach in the spring.
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The reasons for population fluctuations of Cakile maritima
from one year to another are not always obvious. The weather
certainly has a great influence but it is not the only one. Among
other factors, pathogens undoubtedly have an effect, among them
the caterpillar of the Large White (Cabbage White, Pieris brassicae)
during the summer and early fall, and a fungus visually similar to
rust (Albugo candida?) that attacks seedlings during some cold and
wet springs, but for the latter, it is unclear whether the presence
of this pathogen is the cause of the poor physiological state of the
host plant or the consequence of the state itself.
Like all upper beach plants, Cakile maritima is a pioneer plant
with a strong colonizing ability. One example among many: a new
volcanic island, Surtsey, appeared in 1963 off the coast of Iceland
and access was forbidden to observe the process of its biological
colonization. The first higher plant appeared there in 1965, it was
Cakile maritima! Even better: a new sandy island appeared in 2009
in the estuary of the Gironde (France), and which was the first plant
to establish its foothold on the island? Cakile maritima again, and
that was only four months after the emergence of the island!
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A facultative CAM plant
The CAM(7) photosynthesis pathway has rarely been demonstrated in the European
maritime succulents. Some may nevertheless use it as a facultative and accessory way,
depending on environmental constraints. This is the case of Cakile maritima which mainly
uses the classical path C3 – more effective than CAM – in conditions where the salinity is
low or moderate but seems to be able to partially switch to CAM when salinity increases(8).
The physiological value of CAM in these conditions is the nocturnal accumulation of
organic acids that facilitates the maintenance of the intracellular ionic balance in case of
accumulation of cations (Na). In the case of Cakile maritima the CAM metabolism, however,
remains as accessory because it only uses the respiratory CO2 and not the CO2 from the
atmosphere.
7
Crassulacean Acid Metabolism: metabolic pathway allowing photosynthesis with close stomata thanks to
prior storing of CO2 as organic acids.
8
Diallo N. (1980) ; Adaptation du métabolisme à la présence de NaCl, cas du Cakile maritima et du Kalanchoe
blossfeldiana, Thèse Paris-6.
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Quite a winged little world frequents the scented
and nectariferous flowers of Cakile maritima.
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Description
Plant: Annual or short-lived perennial, fast growing and early flowering; ramose with more
or less prostrate fleshy stems forming a loose dome, much wider than high, 30-50 cm high
on average in summer.
Racine: main root as a single long taproot, plunging deeply in the ground.
Leaves: alternate, glabrous, fleshy, glossy; blade deeply sinuate and unevenly and
imperfectly symmetrically lobed; leaf margins are slightly thickened and slightly curved
inwards; the shape of the blade is very variable both in the same individual and according
to the population.
Flower: hermaphrodite, typical of the Brassicaceae: 4 sepals, 4 petals, tetradynamous
androecium(9); diameter between 0.5 and 1 cm, pedicellate; petal colour varies from pure
white to purplish pink and varies in a single population, preponderance of one or the
other colour in the population also varies according to the population; nectariferous and
pleasantly scented flower attracting many insects.
Fruit: siliqua, spontaneously breakable as two monosperm indehiscent segments of unequal
size (heteromericarpy), the distal segment is spontaneously caducous while the proximal
segment is persistent. [This very characteristic fruit is treated in detail below.]

Possible confusion
Cakile maritima is difficult to confuse with anything else in situ, other European maritime
crucifers (Matthiola spp. Cochleria spp. Crambe, etc.) having a very different appearance.
It could most easily be confused with Crambe maritima L., because of its fairly close
white flowers, but it has very large curly leaves, grows mainly on pebble bars, more
rarely on coarse sand, and is much less common than Cakile maritima, especially south
of the Iroise Sea.
In cultivation, Cakile maritima may superficially resemble some other cruciferous crops
(the Brassicaceae family is large and includes many crops, agricultural, vegetable and
ornamental ones), especially by the appearance of its flowers which are very constant
in this family, but the neat succulence of its leaves and the appearance of its fruits
immediately separates it from its cousins.
9
The tetradynamous androecium is an androecium made of six stamens, 4 long and 2 short. This kind of
androecium is typical of the Brassicaceae.
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Like here, being regularly and almost
completely buried in the sand carried by the
wind is not a problem for this plant; on the
contrary, its growth will be stimulated by it.
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Its fruit, a marvel of plant intelligence
Remember that evolution has no aim, it only has consequences, and vegetable
intelligence obviously does not exist, in the usual sense of reasoning ability. Nevertheless,
the results of evolution and natural selection sometimes give an impression that it
does!
The fruit of Cakile maritima is a good example of that. It is not very big and looks
rather banal: its shape is vaguely reminiscent of a small greenish, then strawcoloured, Coca-Cola bottle. It is not very beautiful and has certainly nothing
that catches the eye at first. However it’s an extremely evolved
and ingenious organ which is one of the keys to the
ecological success of this plant.
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As in all Brassicaeae, this fruit is a siliqua, i.e. a dry bivalve fruit consistings of two
carpels united by their placental margins with the formation of a false-septum
between them.
From this plan common to the whole family, Cakile maritima has perfected the
system. First, its fruit became indehiscent: it can no longer split longitudinally
to release the seeds; in compensation, it became spontaneously breakable
transversely between the seeds and the quantity of them was reduced to two
per fruit. These two sections being one-seeded and indehiscent, they therefore
behaved functionally like seeds but well-protected seeds from external attacks by
an additional wall contiguous to their own wall. Although anatomically different,
the result is functionally close to an achene as in Crithmum maritimum(10). This
extra protection is useful for a seed whose the fate is to be violently tossed about
by water and sand.
But Cakile maritima did not stop there. Dispersing its seeds as far as possible to
conquer new territories, is all well and good, but when you are an annual plant (or
behave as such) being sure that no one will overtake your place the following year
is essential. Go and stay: how to resolve this paradox? Cakile maritima has found
the solution: from the two segments of fruit only the distal segment is caducous
and will be dispersed, while the proximal brother will remain securely attached
to the mother-plant even after her death. It will be therefore able to germinate onthe-spot and take over from the mother-plant because there is no question of such
a beautiful property with sea views leaving the family!
For the brother, the adventurer, as it is intended to be dispersed by the wind and
waves, his mother makes a beautiful corky buoy (the wall of the distal segment)
before leaving that will allow it to float up as it is deposited on a beach in the
middle of a high tide deposit to found a new family in turn. The proximal brother
being destined to remain at home, did not need this luxury buoy, so the motherplant made cheaper clothing, a small but robust floating vest (if it comes off and
wants to follow the path of its brother), but the large buoy will be reserved for the
travelling brother.

10
Dumont G. & Mazzacurati A. (2013), Crithmum maritimum, the succulent of the storm, in Acta
Succulenta 1(1): 23-51.
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To go on a trip, everyone knows that it is prudent to take provisions
with you, and Cakile maritima thought of that too; the seed of the
traveller-son will be bigger and richer in oily reserves than the one
kept lovingly at home. If fate decrees that the adventurous son finishes
his long journey too deeply buried in the sand of the foreshore, he
will be still able to germinate and emerge in the sun because he has
all the necessary reserves for this.
Keeping some of the brood at home would be useless if any passing
bird can feast on it. For this, mom-Cakile also found an answer: she
dresses her children in camouflage. Indeed, the proximal segment of
the fruit looks just like a single stalk, just slightly thicker, and no bird
would think it hides an oily and appetizing seed!
But Cakile maritima knows also how to be a pragmatic mother, who
does not begrudge practicing infanticide if necessary: children are
expensive to feed and as it would be foolish to divide the inheritance
with too many children remaining on-the-spot, she euthanizes in cold
blood some of the seeds of the lower segments before their birth(11),
but never those of the upper segments, knowing the dangers that their
adventurous and uncertain life has been reserved for them.
Finally, we are not as sure as before that plant intelligence(12) doesn’t
exist...

Fruiting of Cakile maritima
is usually very abundant!
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This seed abortion of proximal segments is particularly evident in the subsp.
integrifolia from the Atlantic coast. In addition, there is some variation among individuals
within a population, some practicing infanticide on a large scale and some other obviously
having some qualms about it.
12
To say the truth, intelligence is well distributed in the Brassicaceae family and
this type of indehiscent bisperm and breakable pod can be found more or less obviously in
other plants, maritime or not; in maritime environments Crambe maritima L. and Raphanus
raphanistrum subsp. maritimus (Sm.) Thell. can be mentioned, but none has taken the concept
as far as Cakile maritima on the anatomical and physiological point of view.
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It’s the end of winter. These tufts of Cakile maritima growing
back from the beach survived the storms, although the side
facing the sea is damaged. Note the large size achieved by
these old tufts and the large amount of sand they have trapped.
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Distribution
Cakile maritima is present naturally on all the Atlantic coast of Europe
including the British Isles, the coast of Morocco and of the Canary Islands,
the Mediterranean coast and the coast of the Black Sea, the coast of the
North Sea, the Baltic Sea, the coasts of Scandinavia and European Russia.
Cakile maritima has even been reported northwards in Spitsbergen (but
fleetingly, only a testimony of the dispersal capacity of this plant).
This native plant of the Old World is now widely naturalized in North
America (Atlantic and Pacific coasts). It has even entered the southern
hemisphere, in Brazil, Argentina, Uruguay, and Australia and New Zealand
and even up to New Caledonia. Its introduction appears to have been
accidental and is not clearly documented and it is difficult to disentangle
involuntary anthropochory(13) and natural remote implantation because of
the large capacity of the plant to disseminate (cf. supra).
13
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Cakile maritima has now become a nearly
cosmopolitan species, but where it is located
secondarily, it unfortunately tends to behave
as an invasive species in coastal environments,
gradually replacing native species (or treated as
such) of Cakile as Cakile edentula (Bigelow) Hook,
spontaneous in North America.

Cakile maritima in invasive situation in the southern hemisphere, on
a beach in New Zealand [Opoutere, Coromandel Peninsula]

E. Zimer
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Uses
Snacking on a young leaf of Cakile maritima is one of the little known pleasures
of a day at the beach...
Cakile maritima is an edible plant when young: young leaves, flowers and young
fruits. As the name “Sea Rocket” suggests, it has a tangy taste that recalls both
watercress (Nasturtium officinale R.Br.) and rocket (Eruca sativa Mill.) but more
salty and is similarly used in salads. For that, it’s better to mix it with milder
plants because its taste can be quite strong and spicy, but very nice and close
to that of mustard(14) (Brassica nigra (L.) WDJKoch et spp. aff.), so it is closer to
being a condiment than food. It should be noted that all listed plants are also
Brassicaceae(15) and are botanically rather close to Cakile maritima.
If you eat this plant at a too advanced state, it becomes overly bitter and
tough. The taproot is also sometimes eaten when young, raw or cooked,
before it becomes fibrous and woody.
The whole plant being rich in vitamin C, it is an effective antiscorbutic and
was once used for this purpose.
As with many Brassicaceae, its seeds are oleaginous, but so far Cakile
maritima was never used for its oil, which is too rich in erucic acid for human
consumption(16), but it could have a profitable industrial use. The interest
and feasibility of cultivation of Cakile maritima are studied(17) and therefore
this plant is a serious candidate for crops in dry climates and to rehabilitate
soils degraded by progressive salinization (this is often the long-term
consequences of irrational irrigation in hot, dry climates).

14
The characteristic mustard taste is due to the presence of glucosinolates.
15
From a culinary point of view, Brassicaceae crops can be roughly divided into four groups:
Cabbages (broadly defined), Mustards (broadly defined), Turnips (broadly defined) and, incidentally,
Spoonworts, Cakile maritima and the other plants mentioned belong to the group of mustards.
16
An European directive limits the level of erucic acid to a maximumof 5% in oils intended for
human consumption.
17
Gandour M. & al. ; How to optimize the seed and seed-oil production in the cash crop
halophyte Cakile maritima, in Journal of Medicinal Plants Research 5(25): 5982-5987 (2011)
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Legal protection
In France, Cakile maritima is not subject to any special
protection.
In Italia, Cakile maritima is not subject to any special
protection.
In North America and Australia, where it behaves as an
introduced invasive, one would try rather to get rid of it
than to protect it!
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A bit of nomenclature...
Cakile maritima Scop., Fl. Carniol., éd. 2, 2: 35 (1772)
Family: Brassicaeae (nom. altern. Cruciferae)
Typus: (Lectotypus) [Bunias cakile] leg. anonym., s.n., sine loco, LINN 847.5a, dextr.
specim. / design. Elven in Jonsell & Jarvis (ed.), Nordic J. Bot. 22 : 68 (2002)
Synonymy:
≡ [basionym] Bunias cakile. L., Sp. Pl., 1: 670 (1753)
≡ Bunias littoralis Salisb., nom. nov.
≡ Cakile cakile (L.) Karsten,
≡ Crucifera cakile (L.) Karsten
≡ Rapistrum cakile (L.) Crantz, Class. Crucif.: 106 (1769)
≡ Rapistrum maritimum (Scop.) Berger)
Chromosome number: 2n = 18 (18).

The word Cakile comes from Arabic and is probably related to an ancient
medicinal use of the plant.
LINN 847a.
Lectotype of Cakile maritima Scop.

Common names
(gb) Searocket.
(fr) Roquette de mer, Cakilier maritime.
(it) Ravastrello marittimo, rucola di mare, ruchetta marina, baccherone.

18

Warwick S.I. & al. (2009), Guide to Wild Germplasm Brassica and allied crops, ed. 3.
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Subspecific taxa
The morphological variability and the large area
of distribution of this species has led to distinguish
some geographical subspecies where the distinction
is largely based on the size and morphology of the
fruit and where the individualization is questionable
because of the existence of intermediate forms and a
wide variation in the morphology of the fruit in the
same geographical area or in the same population.
This imperfect separation between the various
subspecific taxa is not surprising according to the
capacity of the seeds of this plant for long distance
dissemination and the inevitable mixing between
populations that follows. All the subspecies listed
below actually form a large continuum without neat
internal limits. The subspecific nomenclature of
Cakile maritima is actually more complex than what
follows, because crowded with many other taxa
at various ranks, seeming even more questionable
than the few large frameworks to which we will
limit ourselves here.

• Cakile maritima subsp. maritima
Coasts of the western Mediterranean basin.
The lateral projections of the fruit are well marked
and prominent, and the separation between the
two segments is arrowhead shaped.
Synonymy:
= Cakile hispanica Jord., Diagn. Esp. Nouv. : 345 (1864)
≡ Cakile aegyptica var. hispanica (Jord.) Maire
≡ Cakile maritima var. hispanica (Jord.) Paol.
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Cakile maritima subsp. integrifolia

• Cakile maritima subsp. integrifolia (Hornem.) Hyl. ex
Greuter & Burdet
Cakile maritima subsp. integrifolia (Hornem.) Hyl. ex Greuter & Burdet,
Med-Checklist 3: 74 (1986)
Typus: « Fl. D. T. 1583 ».

Coasts of the Atlantic and the North Sea up to southern Scandinavia.
Synonymy:
≡ [basionym] Cakile maritima var. integrifolia Hornem., Fors. Oecon. Plantel., éd. 3, 1
: 709 (1821)

The lower segment of the fruit is often more or less atrophied, much
smaller than in the type, its lateral projections are less marked, and the
separation between the two segments is almost flat. Note that the word
integrifolia (“with entire leaf”) should not be interpreted literally, the
leaves of this taxon are not less lobed than the type.
Cakile maritima subsp. integrifolia
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• Cakile maritima subsp. baltica (Jord. ex Rouy & Foucaud) Hyl. ex P.W.Ball
Cakile maritima subsp. baltica (Jord. ex Rouy & Foucaud) Hyl. ex P.W.Ball in Feddes Repert. 69: 37 (1964)
Syntypi [Cakile maritima f. baltica] : leg. F.Schultz, n° 1318 ; Herb. norm., nov. ser. // leg. Reichb. n° 361.

Coast of the Baltic Sea.
Leaves more lobed (sometimes bipinnatifid) than those of the type.
Synonymy:
≡ [basionyme] Cakile maritima [subsp.] baltica Jord. ex Rouy & Foucaud, Flore de France 2: 69-70 (1895)
≡ Cakile baltica Jord., Diagn. Esp. Nouv. : 345 (1864) (in obs.) [nom. nud.]
≡ Cakile baltica (Jord. ex Rouy & Foucaud) Pobed.
≡ Cakile maritima var. baltica (Jord. ex Rouy & Foucaud) Paol.
= Cakile maritima var. bipinnata O.E.Schulz

Cakile maritima subsp. baltica
Specimen from the collection of Rouy, author
of the taxon.
[leg.  Griewank, 1882, Warnemünde / LY-C599]

Cakile maritima subsp. baltica
Kenraiz / Wikimedia Commons
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• Cakile maritima subsp. aegyptiaca (L.)
Nyman
Cakile maritima subsp. aegyptiaca (L.) Nyman, Consp. Fl. Eur. :
29 1878)
Typus [Isatis aegyptica L.] non designatus ?

Coasts of the eastern Mediterranean basin.
Very variable morphology and little distinction except the
geographic frame...
Synonymy:
≡ [basionyme] Isatis aegyptiaca L., Sp. Pl. 2: 671 (1753) (pro “aegyptica”)
≡ Cakile aegyptiaca (L.) Willd.
≡ Cakile maritima var. aegyptiaca (L.) Delile
≡ Cakile maritima subsp. aegyptiaca (L.) Nyman

NB : the Linnaean spelling aegyptica is a misprint
which must be corrected to aegyptiaca.

Cakile maritima subsp. aegyptiaca
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• Cakile maritima subsp. euxina (Pobed.) Nyár.
Cakile maritima subsp. euxina (Pobed.) Nyár., in Savulescu,
Fl. Rep. Pop. Române 3: 480 (1955)
Typus [Cakile euxina Pobed.] : leg. Pobedimova, n°48, 1947-08-15 ;
« prope oppidum Scadowsk » ; Holotypus LE, Isotypi A, MO,
NY US.

Coasts of the Black Sea.
Leaves more lobed (sometimes bipinnatifid) than those of
the type. Fruit without an obvious neck at segmentation area.
Synonymy:
≡ [basionyme] Cakile euxina Pobed., Bot. Mater. Gerb. Bot. Inst.
Komarova Akad. Nauk S.S.S.R. 15: 71. (1953)

Cakile maritima subsp. euxina
D. Panco

Cakile maritima subsp. euxina
D. Panco
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Cakile maritima subsp. islandica
[BG-205840, pro Cakile arctica]

Cakile maritima subsp. islandica
[pro Cakile lapponica (Isotype), leg.
Pobed, s.n. - MO-357224]

• Cakile maritima subsp. islandica (Gand.) Elven
Cakile maritima subsp. islandica (Gand.) Elven, in Nordic J. Bot. 16(1): 8 (1996)
Typus : leg. Jönsson, n°602 ; Islande : Hellnar ; Holotypus LY ?

Iceland, coasts of Scandinavia and European Russia. Reported occasionally up
to Spitsbergen but without permanent installation.
The flowers are smaller than those of the type, the fruit is quite long and its
lateral projections are few marked. The indented middle part of the leaf blade
is rather wide.
Synonymy:
≡ [basionyme] Cakile maritima f. islandica Gand., in Bull. Soc. Bot. France 47: 343 (1900)
≡ Cakile edentula subsp. islandica (Gand.) Á. Löve & D. Löve
≡ Cakile edentula var. islandica (Gand.) Á. Löve
= Cakile arctica Pobed., Bot. Mater. Gerb. Bot. Inst. Komarova Akad. Nauk SSSR 15: 64 (1953).
= Cakile lapponica Pobed., Bot. Mater. Gerb. Bot. Inst. Komarova Akad. Nauk SSSR 19: 44 (1959).
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Cultivation notes
Cakile maritima is certainly one of the easiest maritime
plants to grow outside its natural environment because
its ecological latitude is wide and, importantly, it does
not necessarily require a salty soil to thrive; the presence
of salt at a high level is well tolerated by the plant, but is
not an actual physiological need. Studies on this subject(19)
are slightly discordant on the positive or negative effect
on growth, of various concentrations of sodium chloride
(NaCl) of the substrate. One thing is sure: if the stimulating
effect on growth of salt intakes is real (slight increase of
the weight in dry matter) it is low and not obvious outside
of laboratory measurements(20). However, it seems that the
presence of salt, in the absence of clearly stimulated growth,
does increase the succulence of the stem and leaves, which
can be worthwhile from an ornamental point of view.
Cakile maritima is not very suitable for growing in pots
because of the great length of its taproot. It will be better
in the ground in the garden, in full sun, preferably in light
and rich soil. However, cultivation in a deep pot enables
better control of possible intakes of salt (a pinch from time
to time or some watering with pure or diluted seawater).

19
Debez A. & al., Salinity effects on germination, growth, and seed
production of the halophyte Cakile maritima, in Plant and Soil 252(1-2): 179189 (2004) / Megdiche W. & al., Salt tolerance of the annual halophyte Cakile
maritima as affected by the provenance and the developmental stage, in
Acta Physiologiae Plantarum 29: 375-384 (2007).
20
Diallo N. (1980), Adaptation du métabolisme à la présence de NaCl,
cas du Cakile maritima et du Kalanchoe blossfeldiana, Thèse Paris-6.
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Propagation
Reproduction of Cakile maritima is preferably carried out by sowing in spring,
but it can be sown throughout all the summer because the growth of seedlings
is fast and so they overwinter easily.
Seeds keep their viability for many years (6-10 years). The germination rate
is higher if the corky envelope that protects the seed is removed (in nature,
this degradation is mechanically and biologically carried out by the action of
sea and sand). The seeds need to be stored in a cold place during the winter
to help to stop their dormancy. You can also sow during the fall for emergence
in the spring. When sowing, do not forget to cover the seeds under several
centimetres of substrate, at least 2 cm (see above: Ecology).
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Like many halophytes, germination of Cakile maritima is
much better in unsalted or temporarily desalted environment
because high salinity inhibits germination, allowing prolonged
transport of the seeds by seawater (thalassochory).
It is also possible to make cuttings of this plant but it is of
little interest compared to sowing, except that of propagating a
particularly interesting clone, regular cuttings are necessary in
this case because of the short life of the plant.
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Where to get this plant?
Seeds of Cakile maritima are not very common in the traditional trade
but are available and cheap by looking around on the Internet. It is also
possible to find seedlings in a few nurseries specialized in Seaside plants
and some also sell over the Internet.
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Conclusion
Cakile maritima, the traveller of the sands, is certainly not a plant
with a very spectacular and even less exotic appearance and its
succulence, although unquestionable, is relatively moderate. Its
primary interest is not aesthetic, although it is elegant and has a
very long and fragrant flowering. Its interest is, on the one hand,
ecological, as with all the maritime succulents, and on the other
hand, as it is a common plant of European coasts, it is therefore
very easy to observe in situ by any succulent lover of this area.
What makes this plant really fascinating is its fruit. We hope
Cakile maritima will fascinate you as much as it fascinates us
because the greatest beauties of nature are not always spectacular,
rather they are in the details and in the perfection of adaptations
that Life develops to solve the problems facing it.
References:
- DAVY A.J.& al. (2006) ; Biological flora of the British Isles: Cakile maritima Scop., in
Journal of Ecology 94: 695–711.
- Rodman J.E. (1974) ; Systematics and Evolution of the Genus Cakile (Cruciferae), in
Contributions from the Gray Herbarium of Harvard University, n° 205 : 3-146.
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Notes about some threats to
Epithelantha ilariae
in three of its natural locations
by Manuel Nevárez de los Reyes
A la memoria de mi padre, Sr. Francisco Nevárez Andrade
(1 de julio de 1926 - 15 de enero de 2014)
In loving memory of my father Mr. Francisco Nevárez Andrade
(July 1, 1926 - January 15, 2014)
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T

HE genus Epithelantha F.A.C.Weber ex Britton &
Rose was considered for very long time a monotypic
genus, with the single species, Epithelantha
micromeris F.A.C.Weber, or following some authors,
composed of two distinct species, Epithelantha
micromeris and E. bokei L.D.Benson, but
reported as extremely variable
(Anderson, 2001).

Epithelantha bokei

J. Jauernig
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In depth research on the
complete
distributional
range of all the putative taxa
belonging to the genus by
Donati & Zanovello (2010, 2011),
was followed by a nomenclatural
revision of the whole genus
which concluded that the genus
Epithelantha is composed of 7 distinct
species, some of them distinguishable
as subspecies, with a total of 13 distinct
nomenclatural types.

Epithelantha micromeris
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Nomenclature of the genus Epithelantha
Following Donati & Zanovello (2010)
Epithelantha Weber ex Britton & Rose
E. bokei Benson
E. cryptica D.Donati & C.Zanovello
E. ilariae D.Donati & C.Zanovello
E. greggii (Eng.) Orcutt
		 E. greggii subsp. greggi
		 E. greggii subsp. polycephala (Backeb.) D.Donati & C.Zanovello
		 E. greggii subsp. potosina D.Donati & C.Zanovello
E. micromeris (Eng.) Britton & Rose [typus generis]
E. pachyrhiza (Marsh.) Backeb.
		 E. pachyrhiza subsp. pachyrhiza
		 E. pachyrhiza subsp. elongata (Backeb.) D.Donati & C.Zanovello
		 E. pachyrhiza subsp. parvula D.Donati & C.Zanovello
		 E. pachyrhiza subsp. pulchra D.Donati & C.Zanovello
E. unguispina (Boed.) D.Donati & C.Zanovello
		 E. unguispina subsp. unguispina
		 E. unguispina subsp. huastecana D.Donati & C.Zanovello

Acta Succulenta 2(1) 2014

Epithelantha greggii

Epithelantha pachyrhiza

Epithelantha ilariae

80

Epithelantha ilariae
Epithelantha ilariae D.Donati & C.Zanovello, in Piante
Grasse 30(4): 165-187 (2010)
Typus: leg. Hinton & al., 29075, “MEXICO. Nuevo Leon, Mpio.
Cienega deFlores, North of Monterrey, gravelly slope, bushy
area, 430 m, June 2009”; Holotypus GBH, Isotypus MEXU.

Epithelantha ilariae is very similar in its morphology to E.
bokei, but many characteristics separate the two species:

Epithelantha bokei

Epithelantha ilariae

-

the number of spine per areole of E. ilariae is lower,
arranged in much less, superposed layers;

-

Its spines have an elliptic section, instead of an
applanate section as in E. bokei;

-

The spine epidermis of E. ilariae is evidently waxywhite, especially during the juvenile phase, in E.
bokei it’s only slightly waxy or not at all;

-

The flowering period of E. bokei is March/July,
whilst the flowering period of E. ilariae is March/
October;

-

The most important characteristic which
distinguishes E. ilariae from E. bokei is the lack of
evident denticles on the spine margins, which is
a peculiar characteristic of E. bokei in the genus
Epithelantha.

-

Last but not least, E. ilariae is the species of
Epithelantha which grows at the lowest altitude, as
it’s found between 300 and 500 asl.

Epithelantha ilariae, an
old very large individual.
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The legal protection of the genus
Epithelantha
After the publication of the revision of the genus Epithelantha, the
abovementioned taxonomical changes were not applied in NOM
059 SEMARNAT 2010(1), which repeated the same situation as
NOM 059 SEMARNAT 2001, where only one species of Epithelantha
is listed, with two subspecies: Epithelantha micromeris bokei [sic]
(≡ Epithelantha bokei) is listed as “especie Amenazada” (threatened
species), Epithelantha micromeris micromeris [sic] (≡ Epithelantha
micromeris) is listed in “categoría de Protección Especial” (plant
worthy of special protection).
Despite thinking that it should be obvious that any new taxa
described after a similar taxonomical revision should have the
same legal protection as the species in which they were included
(Epithelantha micromeris), this was not applied by Mexican Law, so
Epithelantha ilariae and the rest of the new taxa described are not
listed in any protection category in the NOM 059.
The goal of this document is to highlight the current threats of
some populations of Epithelantha ilariae in three distinct localities
of its geographical distribution area, in order to suggest the
inclusion of E. ilariae in one of the protection categories of the
next version of NOM 059.

1
    Environmental protection – Native Mexican species of wild Flora and Fauna
– Category of the risk and specification for the inclusion, exclusion or change of list for
endangered species.

Epithelantha ilariae
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The threatened populations
Epithelantha ilariae is found in Mexico from the southern
slopes of Sierra de Obayos, around 50 km north of
Monclova, Coahuila, and its distribution is a sort of
wide band which ends north of Montemorelos, Nuevo
León, and includes the small sierras (mountain chains)
which surround the metropolitan area of Monterrey City,
Nuevo León.

1
2
3

1

Sierra de Obayos, Abasolo y Escobedo,
Coahuila.

2

Western slope of the Sierra de Gomas,
Bustamante, Nuevo León.

3

Lomeríos de Ciénega de Flores, Higueras
y Zuazua, Nuevo León.
Global area of Epithelantha ilariae
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Locality 1: Sierra de Obayos,
Abasolo y Escobedo, Coahuila.
Threats: following our field studies, the wild
populations are not affected by the local activities
of agriculture and grazing. A small part of the
population at the southern edge of Sierra de
Obayos has suffered the impact of the exploratory
works for the detection of deposits of natural
gas, as well as the impact of annexed pipelines,
wells and associated infrastructure. This is part
of the Cuenca de Burgos project, operated by
the Mexican parastatal company PEMEX and
its subcontractors. Presently it’s not possible to
know the exact impact on the population and
currently we didn’t notice any construction of
new works. Consequently, the current situation
of this damaged population can be considered
stable. It’s important to note that this population
is not mentioned in the work by Donati &
Zanovello (2011), so it can be considered a new
geographical record for this species.
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Epithelantha ilariae [locality: Obayos]
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Locality 2: The western side
of Sierra de Gomas, Bustamante,
Nuevo León.
Threats: we observed the extraction of stone for
manufacturing and building materials for houses in
rustic style. This extraction can be considered purely
local, since the dimensions of the quarry are limited,
but the extraction of stone and earth has a direct
impact on the plants. We also observed that half
of the adult specimens showed some mechanical
damage, which can be due to stamping by quarry
workers, as well as by grazing animals (cows and
goats), which we observed in the area. The quarry
is small, as mentioned, and it appears temporarily
abandoned, so this population can be considered
stable, unless the activity restarts and expands.
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Epithelantha ilariae [locality: Bustamante]
Plants damaged by the activities of the quarry.
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Locality 3: Hills around the town of
Ciénega de Flores, Higueras y Zuazua,
Nuevo León.
Threats : this population suffered the impact of grazing
and trampling of bovine and caprine livestock for many
centuries. Recently a part of this population was affected
by the construction of roads, high-voltage lines, pipelines,
aqueducts and other infrastructures, but the affects were
rather localized and the population grew untouched in
the majority of the area. Unfortunately, now this is the
population which is mainly threatened, due to the expansion
of an “urban periphery” associated with the metropolitan
area of Monterrey City (the second largest city in Mexico):
despite the distance of the latter, its growth is expanding
with new developments around the closest municipalities. In
most of the cases, the removal of the vegetation is limited but
constant, because the landowners split them into many lots
which are sold together with the vegetation, but the latter is
immediately removed by new owners, since they use these
lots as country estates, visited mainly during weekends
and holidays. These estates are generally less than 1 ha, so
the new owners are not obliged to make studies about the
environmental impact, the changes in ground use and rescue
of species living there, so the flora and fauna present on-site
are completely lost.
In some areas of this locality, E. ilariae shares the habitat with
the locally called “Chautle”, Ariocarpus retusus subsp. trigonus
(F.A.C.Weber) E.F.Anderson & W.A.Fitz Maur (≡ A. trigonus
F.A.C.Weber), a species listed in the NOM 059 SEMARNAT
2010 as “Amenazada y Endémica” (threatened and endemic),
but this has not helped to prevent the destruction of the
habitat of this species and many others living there.
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Epithelantha ilariae [locality: Zuazua]
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Conclusion
We can conclude that for the conservation of Epithelantha ilariae,
legal protection alone is not sufficient, since one of the most
important things is always a better knowledge and attachment
to Nature of the people, and involving all the community in
this.
An analysis of the distribution and the numerical consistency of
the wild populations of each species and subspecies belonging
to the genus Epithelantha is very important. Considering that
practically all of them have a geographical distribution range
more limited than E. bokei, we recommend that they are included
in the same protection category as the latter, which is “especie
Amenazada”, threatened species. In this context, the protection
of the very threatened population of E. ilariae growing north of
the metropolitan area of Monterrey City will be the first goal,
integrating its preservation in the urban development plan.
Literature cited:
- Anderson E.F. (2001), The Cactus Family, Timber Press Inc. USA.
- Donati D. & Zanovello C. (2010), Epithelantha F.A.C. Weber ex Britton & Rose
Nuovi dati su ontogenia, fertilità, simpatria e revisione del genere, in Piante
Grasse 30(4) : 165-187.
- Donati D. & Zanovello C., 2011, Epithelantha 2011, Cactus Trentino Südtirol : 64
pp.
- NORMA Oficial Mexicana NOM-059-SEMARNAT-2001, Protección ambientalEspecies nativas de México de flora y fauna silvestres-Categorías de riesgo y
especificaciones para su inclusión, exclusión o cambio-Lista de especies en
riesgo. Diario Oficial de la Federación, 06 de marzo de 2002.
- NORMA Oficial Mexicana NOM-059-SEMARNAT-2010, Protección ambientalEspecies nativas de México de flora y fauna silvestres-Categorías de riesgo y
especificaciones para su inclusión, exclusión o cambio-Lista de especies en
riesgo. Diario Oficial de la Federación, 30 de diciembre de 2010.
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Tempus Sempervivi

Sempervivum grandiflorum
the houseleek with stinking feet

by Davide Donati and Gérard Dumont

Acta Succulenta 2(1) 2014

91

H

ouseleeks (genus Sempervivum L.) have a reputation for being
difficult to identify, particularly when trying to distinguish
one species from another. This if often true, but the houseleek
we are going to present to you now, doesn’t follow this rule at all: not
only is Sempervivum Haw. rather easy to identify, you can even do it
with your eyes closed. We aren’t joking; it’s really easy to identify a
plant when it stinks like, well...dirty socks. Wait a minute, don’t turn
the page; despite this evocative smell, it’s a wonderful sock... sorry,
plant.

Description
Clump: rather compact but usually not very dense, since the daughterrosettes are produced in limited quantities, replacing the monocarpic
adult rosettes rather slowly. The stolons are usually rather robust and
relatively persistent, short or middle-sized, their length barely exceeding
the diameter of the mother-rosette (a slightly longer length can occur in
cultivated plants); some individuals show longer and thinner stolons
(without obvious connection with hybridity); the rosette doesn’t produce
any stolons during the flowering year.
Adult rosette: rather open and not very compact, with relatively few,
regularly arranged leaves, generally showing a scarce anisophylly.
Leaves: very succulent, dark green with a well defined reddish-brown
apical blotch, particularly during spring, covered on both sides by
a short but dense glandular pilosity, having a very thick, glue-like
secretion. This pilosity emanates a very strong, musky odour, easy to
recognize but rather unpleasant and even intolerable for some people.

Acta Succulenta 2(1) 2014

Sempervivum grandiflorum

92

Inflorescence: terminal, on top of a rather short stalk; the size of the
inflorescence proper is rather modest, with rarely more that 5-6
simultaneously open flowers. The stalk leaves are rather large and more
or less equally sized without obvious difference between the lower and
the upper ones.
Flower: generally large or very large, compared to the other houseleeks,
but the diameter varies considerably, (2-) 3-4 (-5) cm; the numerous
petals (about fifteen, but the number is very variable) are elongated and
tapering, they are of a beautiful bright yellow, although they can be pale
yellow, tending to light green sometimes, with always a purple basal
blotch; the staminal filaments are of the same purple colour.

Possible confusions:
Sempervivum grandiflorum can be confused possibly with Sempervivum
montanum L. during its vegetative stage, particularly with the subsp.
burnatii Wettst. ex Hayek in the southern Alps and the northern
Appennines, whose rosettes without flowers, larger and with wider
leaves than the typical S. montanum, have an aspect that looks rather
like S. grandiflorum. The confusion can occur outside the flowering
period only, since the flowers of S. montanum are wine-red and those
of S. grandiflorum are yellow. Eastwards, a possible confusion could
occur with Sempervivum wulfenii Hoppe(1) during flowering time, but
although both plants are rather similarly yellow-flowered, their rosettes
are very different. Even though these three plants are silicicolous, they
grow at different altitudes (S. grandiflorum occupies the mountain
belt, S. montanum and S. wulfenii the sub-alpine and alpine belts). We
could also mention the possibility of confusing S. grandiflorum with
the white-yellow flowered variant of S. montanum: the confusion
is even easier in this case, but the yellow flowered montanum is so
rare that the probability is rather small. In reality, the most frequent
confusion occurs between S. grandiflorum and its hybrids, in particular
Sempervivum ×christii Th.Wolf, but we’ll talk about that later.
1
see: Donati D. & Dumont G. (2013), Sempervivum wulfenii, the Sun-Houseleek, in Acta
Succulenta 1(2): 213-237
F. Bertaux
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Variability and subordinate taxa
Sempervivum grandiflorum is quite a morphologically homogeneous plant
in its entire distribution range. Like all houseleeks, it obviously shows a
marked variability, but the internal variability of the populations are not
very different from the variability shown in its entire range, so even though
there are rather “morphologically peculiar” populations, these can’t be
recognized in a well-argued way as infraspecific taxa.
The variability observed in situ mainly concerns the size of the flowers,
their colour and the size of the apical foliar blotch, as well as (but less
evident), the rosette size and the stolon length.
Etymologically, Sempervivum grandiflorum means “the houseleek with big
flowers”, an indcation of the fact that it clearly has a larger flower compared
to that of other houseleeks. In reality, this epithet is not always deserved....
Whilst the size of its flowers can be larger than those of the other species in
the genus; there is much variability, depending on the geographic location
and even on the individuals, to the extent that it cannot represent a true
discriminating character if taken in isolation.
The same goes for the other character described as distinctive of this
species (but very subjective), which is the very characteristic odour (often
considered unpleasant...) that should allow us to distinguish it even when
not in flower. That’s true but by no means always the case. Although many
of the Sempervivum grandiflorum clones undoubtedly stink... sorry, smell,
specimens whose odour is not much stronger to that of other species of
houseleeks (all houseleeks are fragrant and have the scent of... houseleek)
is far from rare.
Before evaluating these characters, it’s important to make sure we
aren’t examining one of its many natural hybrids: these are often more
numerous than the “pure” species at their growing stations, and being
able to distinguish them isn’t always easy, due to their many and
apparently easy back-crossings with Sempervivum grandiflorum.
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Distribution
Sempervivum grandiflorum Haw. is endemic to the Italian Alps,
distributed over the mountains slopes of Piemonte and Valle D’Aosta,
starting from Lago Maggiore (Valle Antrona) in the east and up to the
northern limit of the province of Cuneo to the south-west.
Its distribution range is homogeneous, without notable breaks,
forming a sort of croissant shape that spans over the inner north-west
of the Alpine mountain range.
The plants distribution is quite regular over its range, without any
important gaps, except near the boundaries, where the populations
are sparser and less contiguous.
Sempervivum grandiflorum can only be found on the Italian side of the
Alps, never going beyond the summit ridges, and for this reason it is
absent in France and Switzerland. Since it’s unable to grow at high
altitudes, it’s unlikely that it would ever cross the Alps, considering
that in this area lie the highest passes and peaks. To be honest, S.
grandiflorum can be found in the Swiss Valais, in the Val d’Entremont,
but the former presence of a botanical garden nearby casts doubts
about a spontaneous presence at this locality.
However, could we hypothesize that a long time ago (before the
glaciations) Sempervivum grandiflorum occupied the western and
northern side of the Alps as well? Actually, its current distribution
range, which occupies only the Italian side of the Alps, could be the
remains of an ancient, pre-glacial species that was pushed to the
southern foot of the Alps during the glaciations, and which then recolonized the slopes following subsequent warming-up. We can’t rule
out that in ancient times this species occupied the western
and northern side of the Alps, but that can’t be totally
excluded since in the western side the refuge-areas are
Distribution of Sempervivum grandiflorum (in red)
mainly calcareous which would explain why it was unable
to remain there during the glaciations, considering its
calcifugous attitude.
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Although it would seem
impossible
to
confuse
Sempervivum
grandiflorum
with any other species,
even when not in flower,
it’s been often confused
mainly with S. wulfenii on
the eastern Alps, so much so
that the literature contains
many errors regarding the
real limits of its distribution,
particular in the east of its
area.
It should be noted that this
is the western-most yellowflowered
Sempervivum
sensu stricto (Sempervivum
subgenus
Sempervivum,
Sempervivum globiferum subsp.
allionii is even more western,
but it belongs to Sempervivum
subgenus Jovibarba), being
the
red-flowered
taxa
predominant in the western
and
Caucasian
regions,
whilst the yellow-flowered
taxa are mainly present in the
Balkan and Anatolian regions.
However, the yellow colour of
the flower doesn’t necessarily
imply a direct relationship of
S. grandiflorum with the closest
Balkan taxa or S. wulfenii in the
eastern Alps.
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Ecology
Sempervivum grandiflorum is typically a
medium-altitude plant. Regarding vegetation
levels, S. grandiflorum is mainly present on the
mountain level, absent at higher levels and very
rarely descending to the hill level.
Sempervivum grandiflorum is heliophilous, as all
houseleeks are, but it is also rather thermophilous
compared to many other houseleeks..
Sempervivum grandiflorum is also an acidophilous
species, growing in abundance on crystalline
and volcanic rocks, with an acidic or neutral
pH. Up to the present day, it’s unknown on
limestone in natural conditions, but it’s difficult
to ascertain whether it is purely a physiologically
calcifugous plant or whether other environmental
or competitive factors are playing a role on this
type of rock. It’s worth noting that in cultivation,
S. grandiflorum seems to be indifferent to the type
of substrate.
At the mountain level, this species can be found
amongst meadow vegetation. However, it should
not be forgotten that these current meadows are the
result of centuries of deforestation and pastoralism.
The original habitat of this plant was hence probably
restricted to rocky open areas inside thick forests
covering sunny slopes.
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Legal protection
In
Italy,
although
endemic
with
limited
distribution,
Sempervivum grandiflorum is not listed as a protected species by the
Regional Law of November 2, 1982 N. 32, in the Piemonte region, or by
the Regional Law of March 31, 1977 N. 17 in the Valle d’Aosta region. In the
Piemonte region, this lack of protection is probably the result of confusion
between Sempervivum grandiflorum and Sempervivum wulfenii because the
latter is fully protected in this region whereas it is actually absent.
In Switzerland (a single probably not spontaneous station)
Sempervivum grandiflorum is protected by the Loi fédérale sur la protection
de la nature et du paysage of December 27, 1966 and the Ordonnance sur
la protection de la nature et du paysage of January 16, 1991.
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A bit of nomenclature
Sempervivum grandiflorum Haw. in Revisiones Plantarum Succulentarum : 66 (1821)
Synonymy:
= Sempervivum gaudinii H.Christ, in Neue Denkschrift der Schweiz Naturf.
Gesellsch. (1867)
≡ Sempervivum braunii subsp. gaudinii (H.Christ) Vaccari
≡ Sempervivum wulfenii subsp. gaudinii (H.Christ) Nyman
= Sempervivum grandiflorum var. vallesiacum Chodat & Massey
= Sempervivum globiferum auct. non L. emend. J.Parn.
(= Sempervivum luteum Haller – nec linn. syst.)

The original diagnosis by Haworth is very short:
S. grandiflorum (great-flowered Houseleek) pubescens : stolonibus
flagelliformibus : petalis sub-15-lineari-lanceolatis elongatis. S.
globiferum, Bot. mag. 507 et 2115. Nec Aliorum.

This diagnosis refers to two illustrations of the Botanical
Magazine, reproduced here, therefore two syntypes, but the
first one (Bot. Mag. n° 507) having been published before
the second one, it can be considered as the holotype for this
taxon.
Prior to being described with the current epithet by
Haworth, and a long time after this publication, this plant
had often been called Sempervivum globiferum L., originally a
vague and very confusing Linnean name which has been in
turn attached to all the yellow flowered Eurasian species of
Sempervivum.
Chromosome number: 2n = 80; this high chromosome
number describes this plant as very likely tetraploid,
as many other houseleeks are suspected of being. As of
today, no diploid individual has been found, however few
chromosome counts on this plant have been performed(2).

2
Zésiger F. (1961), Recherches cytotaxonomiques sur les Joubarbes, Note préliminaire, in Ber. Schweiz. Bot. Ges. (Bulletin de la Société Botanique de Suisse) 71: 113-117 /
Favarger C. & Zésiger F., in Tutin T.G. & al. ; Flora Europaea, Cambridge University Press, ed.1 (5 vol. 1964-1980) vol. 1: 352-356 (1964)
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Natural hybrids
Sempervivum grandiflorum is another houseleek
for which it is botanically essential to speak about
hybrids, as in its natural stations, the hybrids of
S. grandiflorum are often more numerous than the
pure species itself. We can even say that in many
stations S. grandiflorum is a rare plant compared to
the abundance of its hybrids! Furthermore, from
an aesthetic and cultural point of view, the natural
hybrids of S. grandiflorum are often very beautiful
plants. It’s among them that, in our opinion, one
can find the showiest flowers of the entire genus
Sempervivum.

This beautiful natural hybrid is an example of the difficulty of
identifying these plants with precision. The hypothesis which
best explains its morphology is that of a triple hybrid of
formula S. grandiflorum × montanum x arachnoideum.
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Sempervivum grandiflorum is notable
due to the ease and the frequency that it
hybridizes with all the other houseleeks
cohabiting or neighbouring with it in situ, i.e.
Sempervivum tectorum L., S. arachnoideum L.
and S. montanum. Only the crossing with
Sempervivum globiferum subsp. allionii (Jord.
& Fourr.) ‘t Hart & Bleij is unknown in situ,
although these two plants cohabit at Argentera
and Canavese, but S. globiferum belongs to the
Jovibarba subgenus, and the hybrids between
these two subgenera, when they occur, are
known to be weak and low-growing plants,
and consequently incapable of surviving long
in natural conditions.
Since Sempervivum grandiflorum hybrids are
generally more or less fertile, back-crossings
abound between these hybrids and the various
parent species, as well as the crossings between
hybrids, forming in situ a continuum of plants
that are difficult to identify, with probably less
than rare triple-hybrids. So, here’s the short list of
direct hybrids, but the reality in the field is much
more complicated and is enough to threaten
the mental health of botanists unfamiliar with
houseleeks including even those who have been
“chewing” houseleeks for a long time...

Many hybrids are difficult to distinguish from
the species by their rosettes, as this S. ×christii
(grandiflorum × montanum) which is possibly a
backcross of this one with S. grandiflorum.
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Sempervivum ×christii Th.Wolf
(S. grandiflorum × montanum)
Sempervivum ×christii Th.Wolf, Notice sur quelques
plantes nouvelles ou rares pour le Valais, in Bulletin
des Travaux de la Société Murithienne (Société valaisanne
des Sciences Naturelles), Sion, fasc. 16-18, «1887-89» : 29
(1890)
Sempervivum ×christii is a very frequently occuring
hybrid and is constant where the species cohabit or are
in close contact. It’s worth noting that S. grandiflorum
presents its maximum frequency at lower altitudes than
those where S. montanum flourish, so that S. ×christii
often represents a link between the levels occupied by
the two species, becoming the predominant or even
the only species growing in some intermediate places
and thus establishing a morphological and altitudinal
pseudo-continuum between its two parent species.
Although intermediate between the two parent species,
the aspect of this hybrid frequently reminds one more of
Sempervivum grandiflorum than of S. montanum (a small,
pilo-glandular species with a short stalk and large, winered flowers). Outside the flowering period, confusion
between S. ×christii and a small-sized S. grandiflorum is
quite possible and even frequent. The flower colour of this
hybrid is rather variable, classically intermediate between
the parent species, and thus yellowish-beige; specimens
with pink flowers, or on the contrary, very pale flowers
are frequent though. The distinction between S. ×christii
and the possible white flowered forms of S. grandiflorum
(likely back-crossings of this hybrid with S. grandiflorum)
can be really complicated.
Sempervivum ×christii
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Sempervivum ×hayekii G.D.Rowley
(S. grandiflorum × tectorum)
Sempervivum ×hayekii G.D.Rowley in H.Jacobsen &
G.D.Rowley, Some name changes in succulent plants Part
IV, in National Cactus & Succulent Journal, 13(4): 76 (1958)
Sempervivum ×hayekii is also a constant and abundant
hybrid wherever the two species cohabit, frequently
and especially on rocky meadows.
Sempervivum ×hayekii is easily recognizable even
outside the flowering period, since its vegetative
morphology is exactly intermediate between the
parents, and the possibility to confuse it with them
is unlikely. It’s a nice, vigorous plant, with fantastic
large flowers (often larger than the parent species)
with shining petals which are pale yellowishpink or whitish.

Sempervivum ×hayekii
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Sempervivum ×vaccarii Vaccari
(S. arachnoideum × grandiflorum)
Sempervivum ×vaccarii Vaccari, Il Sempervivum gaudini e la sua
distribuzione nelle Alpi, in Annali di Botanica di Roma, Prof. Pirotta,
3(2): 39 (1905)
Sempervivum ×vaccarii Wilczeck in Wilczeck, Vaccari L. & Maillefer,
Contribution à la flore valdôtaine, in Bull. Soc. Bot. Ital. (1903) [nom.
nud.]
Sempervivum ×vaccarii is a very frequent and constant hybrid
wherever its parents cohabit, although not the most frequent hybrid of
Sempervivum grandiflorum in situ, certainly less frequent than the two
hybrids above. Its aspect is relatively intermediate between the two
parent species, often with very well coloured rosettes.

Sempervivum ×vaccarii

It should be noted that the name of this hybrid is attributed either
to Wilczeck or to Vaccari himself. In reality this auto-dedication isn’t
due to the author’s immodesty, the latter has simply added a valid
description to a nomen nudum by Wilczek dedicated to Vaccari himself.
Thus, it would be much clearer (but nomenclaturally incorrect...) to
write Sempervivum ×vaccarii (Wilczeck) Vaccari.

Sempervivum ×alidae Hort. ex Zonn. (S. grandiflorum × wulfenii)
Sempervivum ×alidae Hort. ex Zonn., The missing hybrid Sempervivum ×alidae, in British Cactus and Succulent. Journal 4(3):
65 (1986)
We have already written about this hybrid in the article regarding Sempervivum wulfenii(3).
Does this hybrid exist in Nature? Probably not. However, since the answer isn’t 100% certain, it would have been important
to find an answer to this question BEFORE burdening the nomenclature with a misleading botanical epithet that could
give an impression that these species cohabit or are in proximity, a fact that is still unproven.
3

Donati D. & Dumont G. (2013), Sempervivum wulfenii, the Sun-Houseleek, in Acta Succulenta 1(2): 213-237.
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Cultivation notes
Sempervivum grandiflorum is a very beautiful houseleek. That
would be a sufficient reason to cultivate it, especially since it’s also
an easy to grow houseleek.
Sempervivum grandiflorum presents very few problems since it can
withstand winter humidity better than many other houseleeks,
however, and this is relative, it’s always advisable to protect it from
water during autumn and winter. As with all houseleeks, outdoor
cultivation during good weather is mandatory.
Like many houseleeks, it doesn’t like very hot summer
temperatures, although it fares better than many other species (i.e.
much better than S. wulfenii, another yellow-flowered houseleek
that we spoke about recently). An east or north-east exposure is
thus recommended in areas with hot weather.

As the abundance of lichen highlights,
S. grandiflorum can well withstand rather
high humidity; that allows its cultivation
under an oceanic climate.
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Sempervivum grandiflorum is perfectly frost hardy, but only if it
doesn’t show any sign of etiolation.
A well drained, but sufficiently rich soil, with some humus
added, and regular feeding will transform Sempervivum
grandiflorum or its hybrids into veritable jewels, especially when
in flower. Whilst for many houseleeks flowering is almost a
problem in cultivation, since the flowers aren’t particularly
interesting and leave horrible gaps in the clumps (the rosettes
are all monocarpic), S. grandiflorum and its hybrids are an
exception, and one waits impatiently for it!
In cultivation, Sempervivum grandiflorum often forms scarcely
compact clumps, that expand well beyond the pot: in order to
make the plant look more compact, it’s possible to repot some
of the external rosettes into the gaps.
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Propagation
As with almost every houseleek, repotting the lateral
rosettes is the easiest way. Sempervivum grandiflorum isn’t
very prolific, but grows fast enough to easily distribute
this nice plant to other enthusiasts.
Sowing is very easy but uncommon, since, as already
mentioned, Sempervivum grandiflorum easily crosses with
other species, and even seed collecting in habitat can
result in some unexpected surprises. The identity of seed
from other collections will be far from certain and can
usually contain anything and everything...

Where and how to get
Sempervivum grandiflorum ?
Sempervivum grandiflorum can be found in most
nurseries catalogues of hardy succulents and Alpine
plants, albeit rarely with locality data. Some of its
hybrids are also available on the market, but their
ID is far from sure... However, a “S. grandiflorum
×” ID is much better than a random nothospecies
ID, considering the difficulty in recognizing the
genealogy of some hybrids. In spite of that, the latter
are outstanding plants in cultivation.
As invariably happens with houseleeks, exchange
between amateur growers is the easiest and most
reliable way to obtain properly identified plants with
known origin.
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Conclusion
For sure, this houseleek doesn’t “smell good”,
but its easy cultivation, its splendid flowers
and its observation in habitat will endear it to
you, and perhaps you’ll even start seeing your
dirty socks in a different way...
Bibliography:
- Donati D. & Dumont G. (2012), Sempervivum grandiflorum,
in Piante Grasse 36(3): 35-45.
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Indoor cactus sowing
by David Rubbo
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I

have been sowing cactus seeds since 1991.
About ten years ago, while visiting some
friends, I saw that it was possible to sow cactus
seeds by using a seed propagator or germinator.
Then in 2005, my experiments and passion began.
In the wild, probably very few seedlings manage
to survive and reach adulthood, due to the tough
selection imposed by natural factors. But in
cultivation, it’s quite possible and even a duty,
in my opinion, to reduce losses, considering
that we don’t have hundreds of seeds available.
My goal is to get the most out of even a few
seeds (with locality data if possible) and obtain
the maximum number of strong and healthy
plants..
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The advantages of a seed
propagator
Using a seed propagator can give you many advantages. If
you think about it, sowing under artificial conditions allows
you to study and control the environmental variables,
mainly light and heat:
- you can anticipate the sowing period, rather than wait
for Spring, when it would be possible to sow under
natural conditions.
- you won’t be at the mercy of the weather, when, for
example, periods of cold or rain could adversely affect
the seedlings.
- by maintaining optimal conditions during and after
sowing, the seedlings, which are very delicate at the
beginning of their life, will enjoy a regular growth
rate.
I don’t like to complicate simple things. I have avoided
electronic devices in favour of electromechanical ones,
since I think they are more reliable. So, no electronic units.
Furthermore, I tried to simplify my interventions and
their frequency, so the system has a degree of automation
after sowing. Sometimes my other occupations don’t
allow me to perform daily checks, so I tried to avoid
them without endangering the entire process. If I
can’t do it more frequently, 2-3 weekly inspections are
enough to keep the seedlings healthy.

Echinomastus, three-month old seedlings
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The frame
I built my first propagator by copying from the one my friends were
using, and added some improvements over time.

It’s a sort of wooden box with lights and heating. Considering
that a device like this probably doesn’t exist on the market,
building a perfectly working propagator doesn’t require more
than a minimum of do-it-yourself capability.
I built a box 80 cm long, 40 cm wide and 40 cm
high, using plywood that can be
easily found in do-it-yourself
stores. I used 12 mm thick
wood, a good compromise
I think, between lightness
and robustness. Although it
could be possible to build
larger frames, personally
I haven’t tried it, since I
suspect there could be
problems obtaining proper
air circulation. On the front
side I have set up an access
door, and made some holes
near the bottom and the top
on each side, in order to get
some natural air circulation
without having to resort to
fans and/or air extractors.

Functioning propagator; at right
side, the lighting controller.
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For heating I have laid on a tray on
the bottom two 50w aquarium heating
cables which I covered with coarse
sand. The temperature is regulated
by a mechanical thermostat.
Thermostat
Electric supply with
power indicator light

Mirrors on three sides

Tray containing the heating cables
(to be filled with sand)

Plate of insulating material
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Three light tubes with reflectors

Mirrors on three sides

Perforated metal plate

Perforated tray containing pots

On top of that I put a sturdy plastic sheet
with many holes, to support the perforated
trays that contain the pots.
I lined all the parts above the support surface with cut-to-size mirrors, glued
to the sides and on the top. A similar result could be achieved by using white
paint or white adhesive sheets that are sold for coating the inside of furniture,
or adhesive sheets specific for indoor growing that would undoubtedly make
a lighter structure.
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For lighting I’m using 3 fluorescent tubes 60 cm long,
a good compromise with the propagator’s size, in my
opinion. Form experience I can say that increasing the
number of tubes doesn’t necessarily yield any better
results.
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Light
After some tests I have set the artificial daylength to 13-14 hours, controlled
by an electromechanical timer. In the market there are a multitude of lights,
starting from phyto stimulating lights up to aquarium lights, the choice is
endless. After several attempts and having spent quite a bit of money in not
entirely satisfactory lighting, for various reasons, I have found a combination
that works well at last.
An article I found on the Internet has been of great help. It was dealing
with the type of light needed for growth of algae: my goal was exactly the
opposite, trying to reduce or eliminate their growth, since this is certainly not
desirable for indoor sowing. The article said that growth of algae is stimulated
by a specific light wavelength, the 530 nm green. I narrowed the search to
those lamps whose spectrum excluded this particular wavelength, which
substantially reduced the choice, since there aren’t many phytostimulating
lights with this characteristic.
In my experience, Osram Fluora® and Sera Blue Sky Royal® have proved the
best. I have 3 tubes 60 cm long, fitted with reflectors to increase light output.
I start the sowing process with 2 lateral Osram Fluora® and 1 central Sera
Blue Sky Royal®, and probably this is the right choice for the entire indoor
period. However, when the seedlings reach a certain size, more or less after
2 months, I reverse the arrangement, with 2 lateral Sera Blue Sky Royal® and 1
central Osram Fluora®; which results in an increase in the fraction of blue light
which seems to benefits the growth of the young seedlings. Moreover, by
using light devoid of the 530nm green radiation, algal growth is drastically
reduced, and so is the risk of rot and the need for fungicidal treatments.
Since the light output between a source and the lit object varies with the
inverse square of the distance between them, we can easily understand why
it’s very useful to position the lights as close as possible to the pots, since
even small differences greatly increase the yield. In my propagator, after
several attempts, the distance between the lower side of the tubes and the
pots is 11-12 cm. It works in my context obviously, and shouldn’t be taken
as an absolute value.
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Heat
Effective heating underneath the pots improves roots’
health and reduces the risk of rot. You can find a lot of
information, contradictory sometimes, regarding the
optimal temperatures. When I was sowing under natural
light and temperature, empirically the right period started
when the minimum temperature was constantly above
10°C. About the maximum temperature, it’s well known
that temperatures above 30°C can cause a slow down/stop
of growth, in many plants, even non-succulent ones. In my
experience, I’m sure that minimum temperatures above
15-18°C lead to an important reduction of the germination
rate, at least in the species I sow, mainly North-American
Cactaceae, whilst very high temperatures, above 30°C, can
inhibit seedlings’ growth. So in my experience, the optimal
temperatures range between 10-12°C night minimum and
about 28°C day maximum.
You could argue that some succulents require higher
temperatures, and I must admit that I don’t have much
experience with them, but I have sown Pseudolithos and
Whitesloanea with the same conditions, and, despite the
fact that they originate from warmer areas, particularly
the minimum temperatures, I have been able to grow
them successfully.

Pseudolithos, three-month old seedlings
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Ventilation
You’ll very often see propagators equipped
with fans or air extractors to move the air. I tried
to use some at the beginning, but I removed
them very soon after. They were unnecessary
and even harmful, in my conditions at least.
I seal my pots initially and then I put a panel
of glass over them, so there’s no possibility of
moving the humid air with my method. Fans
could be used if the pots are kept uncovered, a
choice that I have almost immediately discarded
for several reasons:
- If the soil surface layer dries up quickly, it
becomes necessary to sprinkle very often,
otherwise the seedlings dehydrate easily and
stop growing or even die.
- Due to the continuous alternation between wet
and dry, a superficial crust forms that can lift up
when drying and break the thin roots, which is
very likely detrimental to the seedlings.
In summary, to undertake a constant work for
a modest result seems totally pointless to me. I
chose a solution where the air exchange is rather
limited, provided just by holes in the lateral sides
of the frame, near the top and bottom. By heating
the bottom an ascending flow of warm air would
naturally occur, and this is sufficient for my needs. If
the seedlings rot, this is not necessarily exclusively
from a lack of ventilation, and it’s always good to
investigate other reasons.
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Soil
Personally I disagree with those that use very
poor soil. I made a test once by sowing exclusively
in lava gravel, and I got stunted seedlings. That
was an experience that I haven’t repeated. In the
vast majority of cases I use fertile soil, with 3040% peat, about 10% quartz, and the rest lava
and pumice. Peat isn’t always the same, and I
use quality peat, the one used to sow vegetables
in sowing trays which I believe is free or almost
free of fungal spores. It is fine-grained with a pH
of 6-6,5, which I then sift, discarding all particles
larger than 3 mm. By using poor quality peat in
large quantities, the risk of rot is very high. I sift
the volcanic material and quartz as well, discarding
dust and particles larger than 3 mm.
If one wants to avoid or reduce the quantity of peat,
it would probably be useful to try with alternate
materials, such as sandstone or some type of field
soil, in order to avoid a mix exclusively made with
loose material, where the roots can find little foothold
and don’t develop well.

Epithelantha, three-month old seedlings
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Pots
I use square pots, from 5 to 7 cm in size. These allow you to save space and
to get the maximum benefit from the heat coming from below if positioned
contiguously. If non-adjacent pots are used, heating is almost useless, since
much of the heat is lost between pots.
I use clean pots, new or cleaned with diluted bleach, in order to prevent rot
caused by the presence of fungal spores on dirty pots.

Watering
I use rain or demineralized water. The advantage of using salt-free water is that
it doesn’t form deposits or crusts that can lift and break the seedlings delicate
roots. Also it avoids nutritional deficiencies caused by water hardness. I use
lukewarm water in order to avoid thermal shocks to the roots. I boil a small
quantity of water in the microwave oven and then I mix it with cold water.
I water by immersion, every 8 days on average. A simple way to determine
when to water is to remove the superficial soil with a toothpick and water
when it’s dry.

Feeding and other treatments
I start fertilizing when the first small spines appear, usually about two and
a half months after sowing. I use cactus fertilizer at a very low concentration,
0.1-0.2 grams per litre of water and this I repeat monthly during the first year.
Since algae are virtually absent, I have never had problems with sciarid flies or
other parasites, so I don’t use pesticides. Fungicidal treatments are reduced to
the very minimum, about twice during the first year.
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How I proceed in practice, from A to Z
I prepare the pots with the soil:
On the bottom, I put a thin layer of coarse
quartz, with 1 cm or less particle size. I use quartz
instead of pumice or other porous materials
since it definitely holds less moisture, not being
hygroscopic.
I fill the pots with soil up to about 1 cm
from the edge, pressing down lightly. I prepare
all the pots and then put a number of them in
a saucer that fits precisely on the microwave
plate.
- I put the saucer in the microwave, add
water up to half the height of the soil, maybe a
bit more, so that the soil becomes completely
soaked by capillary action and switch it
to maximum power for 9-10 minutes. It’s
possible to add a specific fungicide for
sowings. The purpose of this operation is to
sterilize the soil.
- I remove the pots and leave them to dry,
covered in order to avoid contamination
from above, and after at least 8-10 hours
I sow the seeds. I prefer to sow sparsely
since I have noticed better growth when
there are fewer seedlings in a pot than
when there are many. Usually I put 1012 seeds in a pot. I cover the seeds with
light coloured quartz for aquariums with
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1-2 mm granulometry, making a
layer about the same thickness of
the seed size.
- Finally, I cover each pot individually
with a transparent film, held in
place with a rubber band.
- Then I place the pots in 2 square
trays with a perforated bottom
that fits precisely on the support
in the propagator, I switch on the
electricity and the process starts.
The reason I’m using these trays
is to save time during watering,
since I don’t have to remove 70-90
pots every time to water them by
immersion. I just remove the 2 trays
and soak them. Then I let them
drain for a few minutes and put
them back into the propagator.
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- I leave the cellophane covering the pots for 3-4 weeks before removing
it completely. After removing it, I put a glass panel a few centimetres
above the pots and add a profile closing 3 sides in order to reduce
heat loss.
- Over time, I gradually raise the panel, adding spacers underneath;
in order to give more air to the seedlings, and add a profile closing 3
sides in order to reduce heat loss.

Echinomastus intertextus, one-month old seedlings

- I only remove the glass panel
completely when it’s time to take
the pots out of the propagator.
The seedlings will stay in the
propagator until the end of May
at least. They could be taken out
earlier, but an environment with
controlled light and heat will
benefit them, allowing for better
and steadier growth, even if they
never see sunlight. With a properly
functioning propagator, artificial
light should be an advantage.

Glass panel and spacer-supports
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Some possible precautions
For those seedling with an elongated shape which start pushing
underneath the cellophane very shortly after germination, I make a sort of
wire frame that lifts the cover thus preventing contact with the seedlings.
Or for very rot-sensitive species, in addition to the frame described
above, it’s possible to punch little apical holes in the cellophane to reduce
stagnant moisture. The same operation performed on a flat cover would
have no effect on humidity.
For those species with a thin neck that could be their weak point if left
uncovered (i.e. Sclerocactus and the like) , I add coarse quartz, when they
are about two months old, and fill the pots up to the edge; this could
greatly help their survival, especially later.

Some 6x6 pots filled up to the
edge with quartz – 2½ months
after sowing.
Supporting frame for cellophane.
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The advantages
It’s possible to sow with this method in any part of the world,
provided you observe a few basic conditions, there’s no need
for the sun or heat. If you store the propagator in a room with a
minimum temperature around 10-12°C you can do it any time
of the year. I use the basement and sow during winter, when the
temperature lowers down to the desired value, usually from the
end of December onwards.

The disadvantages
As with every human undertaking, the method described
has its weak points. You must keep very good hygiene before
and during the procedure, and use good quality materials.
Bad quality peat and poor ventilation increases the risk of rot.
Approximation is not permitted, but with patience, a sense of
observation and a few years of experience, you can learn to
handle sowing with safety and with modest effort, even with
those species traditionally considered “difficult”.
If you have the humility to learn from the inevitable mistakes
of the past, and the courage to try new roads, you’ll never
stop learning!
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EDITORIAL
I have been in Mexico, again.
Again, the incredible hugeness of Mexico City, so big you can drive
for hours on the highways which cross the city.
Again, the stillness of the small towns “lost“in the middle of the
Chihuahuan Desert.
Again, the fantastic hospitality and friendliness of the Mexican people.
Again, on the skin the unforgettable, burning Mexican summer.
Again, the roadrunner crossing the track.
Again, male tarantulas walking incessantly, looking for a female.
Again, the wonderful, silky flower of echinocerei.
Again, the spines of corynopuntias in the skin.
Again, the astonishment at the incredible strength of tiny cacti like Turbinicarpus, Pelecyphora,
Ariocarpus... able to survive in such a harsh environment.
I’ve enjoyed my time again - how strong life is there.
But this time I’ve seen something else.
Guns, rifles, grenade launchers, bazookas... entire States where it was strongly recommended to
stay away for safety reasons.
Army and police massively involved against narcotraffic.
I’ve had two machine guns pointed at my face.
Good luck Mexico, for a better future.
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Tr a v e l o g u e o f a p h o t o g r a p h e r
and a naturalist
(Part two)

by Stefano Baglioni
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G

reat Basin...

These words should bring to mind boundless lands, unforgettable sunrises, snowcapped mountains...
Instead, they make me think of the passenger seat.

Yes, because “the passenger”
was really my role for hundreds
and hundreds miles, in a car
which was running fast across the
vast and beautiful region of the
Great Basin: a land of contrasts
and colours, where snow-capped
mountains emerge from scorching
deserts, where strange spiny
lizards flee to the human footstep,
but above all a land where Davide
coveted to arrive.

Yes, because the time to take
photos freely was over, it was time
to search: we were in the realm
of the protagonist of his research
(probably he had palpitations),
a succulent plant, or better a
Cactaceae, strange and beautiful at
the same time in his complicated
structure.
Micropuntia pulchella (Engelm.)
M.P.Griff., I was worried even by
its Latin name...
Sclerocactus pubispinus
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Eastern Great Basin
Here we go! I took a last look back, as a greeting to Arches NP(1), while unknown plant (at least for me), I was trying to visualize its size, its
my mind was already working on the best way to take a picture of this shape, the best lens to take a shot... in short, the usual ruminations by
a common photographer who doesn’t know anything about plants.

1
See: S. Baglioni (2014), Travelogue of a photographer and a naturalist (part 1), in
Acta Succulenta 2(1) : 4-26.
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Davide, feeling my uncertainty, tried to describe this cactus with words and gestures,
but the more I listened him, the more I wondered if the hard nights spent without
sleep had some after-effects on him: he spoke about napiform roots (?) cylindroid
segments sometimes annually deciduous (?), acicular and sometimes papery spines (?),
glochids... It was interesting to listen him, but every time I tried to visualize this cactus
in my mind, thanks to these unfamiliar terms, the result was always quite worrying.
The first stops were not very edifying for my friend: the Micropuntia was absent. Then
a sort of continuous buzz followed him, asking incessantly: “Is this one your plant?”, “Is
this one the plant you are looking for?”, “So is this the one?», «Anyone else would have felt
bothered, fortunately Davide replied calmly: «No, it’s Escobaria vivipara (Nutt.) Buxb.,
we have already seen it before», « No, it’s Pediocactus simpsonii (Engelm.) Britton &
Rose», «No, it’s Opuntia hystricina Engelm. & J.M.Bigelow», “Noo, that’s Sclerocactus
pubispinus (Engelm.) L.D.Benson, I told you that my plant is composed of many pieces
attached together.» In short, I had no idea about what we were looking for...

Escobaria vivipara

Escobaria vivipara
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Pediocactus simpsonii
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Fortunately, as proof of the Italian saying “When you
are looking for something, you find something else” we
met a wonderful lizard, the American collared lizard.
What a beautiful animal, some shots were a must!
We drove for some tens of miles, then we stopped and
Davide called me very excitedly, a few steps out of the
car: “It’s here”. In front of me, two stubby and reddish
sticks sprouted from the gravel, half dried up, with some
spines here and there: honestly the first impression was
not so nice, I hadn’t any ideas that could enhance this
plant in a picture...
“Don’t worry, this is the plant described by Daston as
Micropuntia barkleyana; actually this is a suffering
specimen, the next one will be beautiful!” Davide was trying
to reassure me.
Although the next specimens were certainly more
attractive, honestly this tiny cactus was not able to inspire
me as many other succulents which I met during the trip.
I was forgetting that I was in the Great Basin, a land with
extreme contrasts, a place where the climate is terrible,
where every inch of growth represent a strong effort even
for the hardiest of plants. I tried to show this difficulty in
my pictures. We were concerned by one thing however:
due to late cold weather, all the plants of Micropuntia
were full of well developed buds, but they weren’t ready
to bloom yet. Although the period was perfect (at least
on paper), it seemed that we were missing the flowering
by a few days.

Micropuntia barkleyana
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The disappointment was getting a
foothold....
So we were again into the car, I was
back once more in my dear passenger
seat (“the passenger”, do you
remember?), maybe we could be so
lucky as to find a specimen in flower
in the next place.
The more we drove for miles and
miles across the Great Basin, the
more the contrasts became evident:
the desert alternated suddenly with
green areas rich in animals and plants,
where even woods were present. There
you can even see low, snow-capped
mountains silhouetted on torrid
plains, an unbelievable experience:
the temperature was 35 ° C and the
sunlight was scorching, but in front of
our eyes we had snow.
Finally! STOP !

I was fascinated by that landscape,
which had the essence of the Great
Basin inside, at last in my opinion:
the typical sagebrush (Artemisia
tridentata) in the foreground, snowcapped mountains in the background
and the beautiful, warm light of the
sunset.

I was tired and a little disappointed because
we hadn’t found «Her» in her heyday, that is, a
flowering Micropuntia, but no problem, we had
a lot of time to spend there (i.e. I had to hold on
to my passenger seat for a lot of miles). Before
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of the life of the photographer before, now I was
tasting the life of the researcher.
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Pediocactus simpsonii

A new night was coming, which finally was quiet and peaceful, spent in
a local, comfortable motel.
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Northern Great Basin
The next morning came soon after a restful night: breakfast, a talk with the owner of the motel (he deserves a special chapter)
and... Let’s go!

Each
stop
corresponded
with a surprise, at least for a
photographer like me: at the first
stop, a very nice horned lizard
(Phrynosoma hernandezii) ran
away, not far from a Micropuntia.
Alas, also in this region the
plants showed nice buds, but no
flowers, although they belonged
to “another taxonomical group
of Micropuntia” (Davide dixit).
Davide was beginning to be
worried, the plants would have
been blooming in a few days,
but we hadn’t so much time...

Phrysonoma hernandezii
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Another day was ending, but Davide was happy again, thanks to the discovery of a huge form of
Micropuntia: over 40 cm in diameter and up to 20 cm tall, with spines almost 10 cm in length, a giant
compared to other forms we saw, which generally do not exceed 10 cm in diameter and height.

Micropuntia wiegandii

So I learned that this plant was described by Curt Backeberg with the name of Micropuntia wiegandii;
few people were lucky enough to observe it in habitat. Well done, Davide!
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The area was very dry and arid, we had spent too many hours walking under a blazing and clear
sun which had almost “cooked” our skin, but I was feeling I was on Mars, so a picture of the sunset
was a must....
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Central-western Great Basin
Nothing new that day: endless straight roads, beautiful landscapes and many Micropuntia,
so many that Davide was surprised by their abundance; unfortunately bad luck was
following us and we were not able to find a single flowering plant. What a pity...
At a junction, I won: we moved the research to a not so good place for Micropuntia, but perfect for
the needs of a photographer. So we drove the car (or rather, Davide did, I was almost one with the
passenger seat...) to the County of Mono, we were to spend the night on the banks of the famous Mono
Lake. I wanted to remedy the first disappointing day of my trip: I didn’t get a decent picture.
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I was tired and hungry, the
unhappiness was arriving.
Eight slices of bacon cooked
on the open flame of a small
fire, 4 sandwiches and 2
beers were the remedy: with
a full belly, everything looks
better.

It was time for a little deja-vu: I was
going to spend the night in the car,
waiting for the sunrise on the lake;
then the research again, a flowering
Micropuntia was surely waiting
for us somewhere. Something was
new, instead: Davide was so tired
that I was not able to wake him
up after 5 calls, slamming his tent
vigorously and even honking! I
desisted, impossible to wake him
up, I photographed the sunrise
alone.
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Central-southern Great Basin: Her
We were searching for a flowering Micropuntia, yet in each place we only found plants in bud. That morning,
however, the weather was stable, a little cloudy but the temperature was constantly over 30°C: each place could
be the right one. We stopped on a hill just above the highway and... intuition, what a good thing!

I had in front of me the
protagonist of the story as
recounted by Davide some
days earlier, surrounded by
the extreme nothingness,
in every sense. Only the
deafening noise of the giant
trucks, which sped past
nearby, disturbed us.
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This plant is extraordinary: small, aggressive, very hardy, but at
the same time it’s extraordinarily delicate when it’s showing its
silky, magenta flowers. I could forget everything of that trip but not
“Her”, and if you’re wondering why I’m calling that Micropuntia as
“Her”, the answer is easy to give: the story by Davide, the research,
the anticipation for a blooming plant, its amazing flowers, and also
sleepless nights, canned beans eaten on the roadside, discussions,
but above all that stop, which seemed to me lost in time, instead we
found the only site where the micropuntias were in bloom... “Her”
deserves my maximum respect now.
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The search was almost at an end, Davide was able to think about the collected
data, while I was almost able to engage with him in a vague discussion about the
“morphological changes” (!!!) of Micropuntia pulchella across the region of the Great
Basin. I was aware about the adaptation of a plant to all the variation of its habitat,
so that in the following months, no longer affected by the “photographic anxiety”, I
realized day by day how fascinating were those endless hours spent with only one
goal: Micropuntia pulchella.
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Sclerocactus polyancistrus
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Back to Mojave: Death Valley
Our time was ending, we only had a few days before our return, but on the way to Los Angeles we had to cross the majestic Death Valley, a
very famous depression below sea level placed in the middle of the desert; an area unique for its extreme climate, with strong seasonal and daily
thermal excursions.
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We arrived there at dusk, the light was perfect for a picture,
but very high temperatures still inflamed the crude territory,
burned by a scorching sun. While the car was going into the
depression... “Careful!! Don’t squash it with the wheels!”. We
avoided by a whisker a long snake, probably a gopher snake
(Pituophis catenifer) with fantastic colours. What a fantastic
day!
Unexpectedly (but not so much, this place is the “valley of
the death”), at 8:30 PM the temperature was almost 40°C, I
tried to take few photos at sunset and a few intimate shots
of this lunar landscape, including also the only car driving
in that nowhere land, but I had a lot of problems, since
it’s hard to work in such temperatures. It’s hard to believe
that some cacti are able to live there without problems (at
least appearently), for example Echinocereus engelmannii
(Parry ex Engelm.) Rümpler, Opuntia basilaris Engelm. &
J.M.Bigelow, but above all Echinocactus polycephalus Engelm.
& J.M.Bigelow, majestic even in places where no other plant
can grow.
When you have a late dinner with a temperature around
40°C, everything appears little strange and difficult,
especially if you have to cook something on a small fire;
but a sandwich with roasted bacon is so good that you soon
forget anything is wrong.
We needed energy and a little rest, since we had to spend
the entire night sleepless, under the bright Great Bear.
What? Why am I speaking about a constellation?
Well, you’ll understand when you read the last part of this
article.

to be continued...
Contact : http://www.viverelanatura.com
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Fouquieria leonilae and Fouquieria shrevei

two little known, very distinctive members
of the genus Fouquieria
by Elvia Speranza and Moreno Centa
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T

he genus Fouquieria was erected by Kunth in 1823,
in order to describe very particular succulent
plants which inhabit dry areas in Mexico and the
USA: the members of this genus have semi-succulent
to succulent bodies, covered with prickly, thin and
rigid spines which project directly from the stem. The
development of the spines of Fouquieria species is quite
unusual: the leaves of these plants which sprout directly
from the younger portions of the stem have the outer
side of the leaf petiole thickened and quite lignified.
Once the leaf dies, the inner (upper) part of the petiole
falls together with the leaf blade, but the lower, woody
part remains, forming the spine.
The genus Fouquieria is presently composed of 11
species. They are plants which typically grow in open
or rather bushy areas, on flat or gentle slopes, generally
on gravelly and sandy soil.
Two little-known species are worthy of mention for
their very particular ecology, which appear almost at
poles apart. We are speaking about Fouquieria leonilae
Miranda and Fouquieria shrevei I.M.Johnst and we
report here our field experience with these plants.
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Fouquieria leonilae Miranda
Fouquieria leonilae Miranda, in Bol. Soc. Bot. México No. 26:
127, tab. 128 (1961)
Typus : leg. F. Miranda, n° 9273, 1960-01-19 ; “Mexico, Guerrero: Cañon
del Zopilote, cerca de Venta Vieja (Carretera Mexico-Acapulco) en
selva baja decidua de latera de barranca lateral al Cañon” ; HT:
MEXU, IT: US.
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Description
Fouquieria leonilae is a very interesting
member of the genus Fouquieria: it’s a
shrub, generally 2 m tall, up to 4 m, with
a rather thin (up to 15 cm diam.) long
trunk, quite succulent and soft, green,
with a very thin, almost papery cortex.
The branches are few, thin, distributed
along the stem, above all on the upper
portion.
This species is remarkable for having
the smallest spines of the genus,
blackish-grey and almost invisible in
some plants.
Leaves are oblanceolate, up to 5 cm
long.
The flowers of this species are quite
distinctive: a long raceme with sparse
flowers appears at the top of mature
stems (or at the leaf axils close to the
apex); the gamopetal, quasi-salvershaped corolla is blood red coloured,
with a very long conical tube and
short lobes. This structure indicates
that this species is strictly adapted to
hummingbird pollination.
The fruit is a capsule containing many
elongated seeds, with well developed
membranous expansions.
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Distribution
Fouquieria leonilae grows in
the central Balsas Depression
in the Mexican Guerrero State,
exclusively in the Zopilote
Canyon; a wide, rocky valley.
The habitat is distributed in
little more than 20 sq km.

Ecology
Fouquieria leonilae grows in dense, deciduous tropical dry forest, among bushes
and trees, at an elevation of 400-600 m a.s.l. It closely resembles the Bursera and
Jatropha shrubs and trees that it grows with, and the distinction between them is
very difficult above all with young plants.
Fouquieria leonilae appears highly saxicolous or rupiculous, since plants grow
mainly on rocky slopes and almost vertical cliffs, where they rarely exceed 2 m, or
among dense vegetation on scree slopes, where 4 m tall plants aren’t rare.
Other succulents in the area: Mammillaria guerreronis (Bravo) Boed., Neobuxbaumia
mezcalaensis (Bravo) Backeb., Agave aff. petrophila, etc.
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Fouquieria shrevei I.M. Johnston
Fouquieria shrevei I.M.Johnst., in J. Arnold Arbor., 20(2): 238 (1939)
[pro Fouquiera]
Typus : leg. I.M. Johnston, n° 7815, 1938-09-20 ; “Mexico, Coahuila: 26 km S of
Laguna del Rey, on road to Mohovano, on gypsum-flat” ; HT: GH.
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Description
Fouquieria shrevei is very interesting member of the
genus: it’s a shrub up to 2-3 m tall, with a very short
trunk which branches repeatedly; these branches
are thin and long, often inclined or even horizontal
near their base, then erect, giving the plant a
typical candelabrum shape. The new portions of
the stem are whitish-grey, and the old portions
possess vertical resinous wax bands, orange-amber
coloured, and rough to the touch. The older the
plant the thicker the resinous layer.
Spines are strong and very prickly, whitish-grey,
distributed on the entire stem.
Leaves are ovate to oblanceolate, up to 3 cm long
and 2.5 cm wide, with scarious, often dry margins.
The flowers of this species are unusual for the
genus: short racemes of small and short white
flowers bear in the axils of the leaves along the stems,
they are scented and probably moth-pollinated; the
rest of the species in the genus produces flowers at
the top of the mature branches, which have long,
tubular corollas and are generally pollinated by
hummingbirds or carpenter bees (Xylocopa sp. or
similar). Young plants of F. shrevei at 50 cm tall, can
flower.
The fruit is a capsule containing 3-4 seeds. Seeds
are small compared to the rest of the members of
Fouquieria, 2-4 mm, white, roundish and rather
thick, with short membranous expansions.
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Distribution
Fouquieria shrevei is distributed in the
South-Western part of the Mexican state
of Coahuila, with some populations in the
North-western edge of the state of Durango,
mainly in the Cuatrociénegas Basin and in
the Bolsón de Mapimí.

Acta Succulenta 2(2) 2014

Fouquieria leonilae and Fouquieria shrevei

159

Ecology
Fouquieria shrevei grows at an elevation of about 700 m up to 1100
m asl.
This species is extremely gypsophillous; it’s specialized to grow
only on soils with a high concentration of gypsum, on the flat and
up to quite steep slopes. It grows very rarely on other kind of soils,
where it’s supplanted by Fouquieria splendens. These species grow
often very close one to each other, showing a distinct ecology,
without any evident hybrids.
Other succulent plants associated: Neolloydia conoidea Britton
& Rose, Epithelantha greggii (Engelm.) Orcutt, Echinocereus aff.
stramineus, Yucca rigida (Engelm.) Trel., etc.
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Conclusion
The genus Fouquieria is generally poorly known,
often considered little interesting. They are instead
plants with very complex ecology and physiology,
particularily some species which are extremely
adapted at their habitat: this is the case F. leonilae
and F. shrevei.
Références:
- Fouquieriaceae in L. Watson and M.J. Dallwitz (1992
onwards). The families of flowering plants. http://deltaintkey.com/angio/www/fouquier.htm
- The Fouquieria Page, National University of Mexico. http://
www.explorelifeonearth.org/fouquieria.html
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The European maritime
succulents

Inula crithmoides,
the false Crithmum who
dreamed of being a true one
by Gérard Dumont and Antoine Mazzacurati

Acta Succulenta 2(2) 2014

162

W

e started this series(1) on maritime succulent
plants with one of the most representative of
this type of plant, one that that come first to
the mind of any person who knows the European coast:
Crithmum maritimum L. This is also the plant that came
first to the mind of the great Linnaeus when he had
to name the plant that we now present to you: Inula
crithmoides L., i.e. the false Sea samphire.
This poor plant was very upset to be so relegated to
the background, playing the role of an imitator, with its
ever so pretty yellow daisies while its model is unable
to produce anything other than banal greenish carrotlike flowers. She would so like it that this cumbersome
pretention was renamed with something like Crithmum
inuloides but, alas, no botanist thought so.
So we do it justice here...

1
G. Dumont & A. Mazzacurati (2013), Crithmum maritimum, The
succulent of storms, in Acta Succulenta 1(1) : 23-51.
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Ecology
Inula crithmoides is a maritime perennial plant capable of colonizing
quite varied environments within the narrow maritime fringe.
Thus, one can find Inula crithmoides both in sheltered positions in
coastal marshes, salt meadows, estuaries and salt marshes; hence
on waterlogged saline soils as well as in very exposed and clearly
xerophytic positions on rocky points facing the ocean where it is
constantly subjected to spray.

The black spots on the rocks are not deposits of
oil, as tourists often think, but a black encrusting
lichen (Verrucaria maura et aff. ) very common
and strictly limited to the spray zone that it draws
in a very accurate way as a wideband on the rocks.
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Although it can colonize dry places, Inula crithmoides is more a
plant that can easily withstand a transient drought rather than a
plant that seeks it. This is easily seen in its stations in rocky areas,
where it prefers to settle in moist cracks and areas of seeping
rocks. Note, however, that in most cases they are non-permanent
seeping areas, very wet in winter but often very dry in summer.
This observation seems totally discordant with the growth cycle
of the plant, which is clearly a summer grower. Its predilection
for such sites may be explained by the fact that they facilitate its
implementation in improving the rate of survival of its seedlings
whose germination is late and occurs when the rain comes back
in autumn and therefore when the rocks start to seep again.
Inula crithmoides also doesn’t dislike settling into the fringes of
the aerohaline lawns of fescue(2). In this kind of site, the salinity
of the substrate is generally rather low, but the salt intake by the
wind are still regular and high.
Inula crithmoides rarely makes large diffuse populations, spread
all along the coast, but rather make spots scattered here and
there. Some of these spots may be relatively large but they
generally have precise limits. In these spots, the density of the
plant is very variable, sometimes sparse and clearly dominated
by its companion plants, sometimes dominant (on some seeping
rocks).

2
The abundance of fescue lawns in coastal environments with the rocky slopes
of the Atlantic zone shows once again the parallel between the mountain flora and
vegetation and the maritime flora and vegetation

Inula crithmoides in late winter (the stems of
the previous year are dead) on seeping vertical
rocks due to the percolation of rainwater. In a few
months, this site will be very dry.
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When the false one meets the true one...
On the rocky points housing Inula crithmoides, the type of habitat and
the lifestyle of this plant are the same as those of Crithmum maritimum,
of which we have already spoken in detail, that is to say, those of a
saxicolous and rupicolous(3) chasmophyte, indifferent to the nature of the
substrate and whose habitat is limited to the spray zone. Inside the spray
3
“Saxicolous”: living on rocks. “Rupicolous”: living on more or less vertical rocky
walls. “Chasmophyte”: plant living in cracks.

zone, Inula crithmoides however goes less lower down to the water than
Crithmum maritimum and prefers the middle part of this zone.
In rocky habitats, Inula crithmoides is almost constantly associated with
Crithmum maritimum (but the reverse is not true) and these two plants
often grow intermingled, the true samphire generally dominating the
false one in terms of numbers in these mixed populations, although the
opposite can sometimes be observed locally, but much more rarely.

Inula crithmoides (left) associated with Crithmum
maritimum (right). The third plant is Cochlearia
officinalis (center) which will be discussed later
because it is also a succulent plant.
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Although sharing the same ecological
niches, Inula crithmoides seems a bit
more heliophilous and especially
more thermophilous than Crithmum
maritimum. This thermophily must be
qualified according to the maritime
nature of the environments occupied by
these two plants: these environments
are necessarily much less hot and with
lower thermal amplitudes(4) than the
sites further inland. In its locations in
rocky or semi-rocky environments,
there is a relative predilection of
Inula crithmoides for rocks facing
south and southwest (without it is
an absolute rule) and for every area
whose configuration allows them to
store heat or benefit from reflection
of solar radiation, such as flat spots at
the foot of a wall. This is clearly seen
in the Atlantic zone, certainly less in
the naturally warmer Mediterranean
area.

4
Thermal amplitudes of the maritime
zones are highly attenuated compared to the zones
just a few hundred meters inland and, a fortiori,
to the remote zones of shoreline. This concerns
both the annual amplitude (the difference between
the average temperatures of the summer and
the winter is low and the peaks of minimum and
maximum temperature are very attenuated) and
the nycthemeral amplitude (the difference in
temperature between day and night is very low,
the temperature variations of the substrate by the
sunshine and the dissipation by nocturnal radiation
predominate in this case over the temperature
changes of air masses).
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This relative thermophily of Inula
crithmoides is the likely explanation for the
gradual modification of habitats of this
plant as a function of latitude: up towards
the north of the Atlantic area, it occurs
more and more in rocky areas and less
and less within salt marshes, which are
colder and take longer to warm up than
steep rocks exposed to the sun.

From the salted ponds of the Adriatic (left) to the
granitic rocks of the Atlantic (right), Inula crithmoides
expresses a wide ecological amplitude.

S. Baglioni
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A Home loving behaviour
Although Inula crithmoides is only encountered, save for
exceptional cases, in marine environments and in close
proximity to water, it does not show any special adaptation
to this environment with respect to its mode of dispersal.
Indeed, its seeds, which are light and equipped with a tuft of
feathery hairs are only scattered by the wind (such a plant is
called anemochorous), as for nearly all the Asteraceae, and it
produces no real propagules that can be transported by sea.
While its short lateral branches can sometimes be torn away
from the stems and then eventually root remotely, it seems
a rather accessory way of dispersal because these branches
don’t break off easily in the wind and their leaves are too soft
to withstand the violence of transport by waves and splashes
against the rocks.
In coastal areas, the local prevailing winds generally blow
from sea to land or from land to sea (thermal winds reversing
day/night) but more rarely parallel to coastlines. This probably
causes a difficulty for this strictly anemochorous plant living
very close to the water, to spread its seeds laterally along the
coast. This perhaps explains the many gaps in its area, which
consists of a multitude of very localised spots scattered along
the coastline. These gaps are apparent even in seemingly
favorable zones in which the absence of the plant is difficult
to explain by environmental constraints. It is likely that
the vast majority of seeds of this plant are swept away and
wasted either inland or seawards and only a tiny minority
happen to germinate in a favourable environment. Besides,
sexual dispersal is the only one possible for this plant, which
has no mechanism of vegetative dispersal.
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The relative difficulty of dispersing and implanting itself is demonstrated not only by the “dotted” aspect of its
locations along the coast, but also by the relative scarcity of young seedlings in situ. The consequence of this is that,
unlike many plants of the maritime rocks, and, more generally, unlike many maritime plants, Inula crithmoides doesn’t
behave clearly as a pioneer plant. It seems to implant itself with a bit of difficulty in virgin or disturbed environments
and hence will have difficulty in recovering the space eventually lost.
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This lack of a pioneer nature is certainly the explanation why
Inula crithmoides often grows less near the water than Crithmum
maritimum: physiologically it could do so, as it does in sheltered
areas, but on the lower parts of rocks of which the vegetation is
periodically destroyed by winter storms, Crithmum maritimum
can quickly regain the lost space but Inula crithmoides hardly does.
This is also the reason why Inula crithmoides is quite rare in much
frequented rocky sites and often absent in strongly anthropized
areas, unlike Crithmum maritimum.
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A tough plant

Old woody stock whose roots were
partially exposed by the collapse of the
rock that the plant supports well.

This seemingly difficult dispersal and
implantation is not a great problem for
the maintenance of this plant because it is
balanced by the high strength and durability
of the plant once established. Indeed it
appears that the locales of Inula crithmoides
are particularly stable from one year to the
next: few or no new plants but few or no
losses. Even in late winter, it is rare to find
any dead individuals. On the matter of
longevity, it is difficult to know precisely
what age an individual can achieve in situ
but in each location the stocks looking very
elderly are numerous (in a particularly
hostile environment for plant life, don’t
forget that).
With Inula crithmoides being particularly
tough and long-lived, a low multiplication
rate is sufficient to ensure the perfect
balance of its populations. But this high
resistance of individuals paradoxically
makes populations fragile to any changes
in their environment. Any decrease in
numbers of a population will be difficult
and slow to recover and then the plant
may be replaced by some other plants
with more efficient colonizing abilities.
Conversely, the presence of Inula
crithmoides is usually a good indicator of a
stable and healthy maritime environment
(though again we should not make an
absolute rule).
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A true maritime plant
Although the dissemination strategy of Inula crithmoides
remains that of a “continental” plant (anemochory,
little or no vegetative propagation), on the other hand
its morphological and physiological adaptations to the
maritime environment are very neat and efficient:
- Obvious halophytism: high tolerance to saline
soils, but no real halophily (salt is tolerated but is not
necessary for the plant).
- Succulent leaves as an adaptation to summer drought
and high osmolarity of the substrate.
- High mechanical and physiological withstanding of
wind and spray: the stems do not break, leaves resist
without damage the regular salt deposits.
- Ability of the rootstock to creep into rock cracks and
firmly anchor the plant inside them.
From an evolutionary point of view, it is generally
considered that reproductive organs and mechanisms
evolve more slowly than morphological characters
because they are less subject to the selection pressure
than vegetative organs. If one adheres to this theory,
often confirmed by observation, it should be seen
in Inula crithmoides a plant having conquered the
maritime environment relatively recently, and in
any case more recently than some other plants that
we presented to you earlier in this series. However,
more than a conquest it is more likely a speciation in
situ because this plant is absent outside the maritime
fringe and it does not have near continental parents.
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Description
Plant: perennial, branched from the base, with
stems at first erected and very stiff but able to
bend secondarily, suffrutescent with woody
base, about (20-)30-80(-100) cm tall. The long
stems (auxiblasts) produce in their leaf axils
many very short leafy branches with condensed,
almost virtual internodes (brachyblasts), which
give the plant a densely leafy appearance, these
short branches may lengthen slightly (a few
centimetres) at the end of the season. The main
stems (new auxiblasts) appear from the stock
that is thick, tortuous and woody.
Leaves: alternate, fleshy, glabrous, bright green,
sessile, linear to slightly obovate-cuneiform,
ending obtusely or inconsistently with three
teeth and sometimes marked with a red spot
with indistinct limits; winter leaves are shorter,
linear-cylindrical, with blunt untoothed apex.
Slightly aromatic foliage.
Flowers: grouped in hermaphrodite heads with
a central domed disc and ligules radiating,
disk and ligules are plain yellow, diam. circa
2-3 cm; the heads are grouped in lax corymbs
of heads successively flowering, the stalks of
the heads are abundantly covered of bracteoles.
Blooming attracts many insects (entomophilous
pollination) and runs from early summer to early
autumn in the Atlantic zone, with a maximum in
July, but can spread over most of the year in hot
Mediterranean areas.
Fruits: achenes with pappus, grouped in dense
reddish-brownish pompoms. Staggered maturity
depending on the flowering date.
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Possible confusion
In the vegetative state, confusion can possibly occur in situ with Crithmum
maritimum, because of the similar appearance of the two plants and their
common locations (sea rocks).
In bloom, any confusion between these two plants is impossible. However,
at this moment Inula crithmoides can be confused with the Cape groundsel
(Senecio inaequidens DC.), an invasive Asteraceae of South-African origin but
whose appearance is much more slender and although it enjoys coastal areas
it does not grow in a strictly maritime situation.

In the salt marshes, Inula crithmoides can, from a distance, be
confused with another Asteraceae: Pulicaria dysenterica (L.) Bernh,
which is also present in these places, but being less halophytic
and less maritimal than I. crithmoides, it is especially common in
wetlands behind the maritime area. Both plants have relatively
similar flowers and general habit but in close-up the resemblance
fades because their leaves are very different.

Crithmum maritimum

Senecio inaequidens

Inula crithmoides

Pulicaria dysenterica
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Variability
The variability of Inula crithmoides is mainly phenotypic, linked to
environmental conditions, plants in sheltered situation (salt marshes,
etc..) being less stocky, less succulent and producing less brachyblasts
than those in exposed situations (sea rocks).
There is however a real intrinsic variability, which is mainly expressed
by the length of floral ligules(5), the length and width of leaves, the
frequency of tricuspid leaf apex of the more or less glaucous leaves.
This variability does not seem sufficient, in our opinion, to recognize
real infraspecific taxa in this species and taking that into account (cf.
infra: Nomenclature) is more a convenience of classification than a
factual reality.
5
The length of the ligules varies from half the diameter of the central disc to the value
of this diameter, i.e. a length which varies from one to two. Nb.: ligules are the «petals» of
Asteraceae, each ligule is a single flower, as each floret which together constitute the central
disk.
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Distribution
Inula crithmoides is relatively common on all European
and African coasts of the Mediterranean, including
the islands. It is also quite common on all European
coasts of the Atlantic and the English Channel up to
Normandy (Calvados dept.). Further north, it remains
present on the west, south and south-east coasts of the
British Isles but it becomes rare and sporadic on the
east coast of Britain.
Inula crithmoides reaches its absolute northern limit
in southern Scotland and its southern limits on the
Atlantic coast of northern Morocco (southwest limit)
and the Mediterranean coast of Egypt (southeast
limit).
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Uses
Inula crithmoides is an edible plant whose young leaves can be
eaten raw or cooked or as a soup. Their taste is tart and rather
pleasant and unlike Crithmum maritimum, the harvest season has
little influence on the eating quality.
The three maritime succulent plants that we have previously
discussed in this series(6) were also edible plants, and among
those we will present in future issues, some will be too. You might
think that, at this rate, in a few issues, your favourite journal will
become a culinary magazine... Don’t worry, we always prefer
admiring plants to eating them. At least, we take the time to
observe them before eating them...
In fact, edibility must be differentiated from culinary interest.
Among the maritime succulent plants, only a few of them actually
have one and it remains modest; they are more often condiments
than true vegetables. Some fans of “natural food” nevertheless
even today show some interest in Inula crithmoides.
The edibility of many maritime succulent plants only reflects
the extreme poverty in the past of many coastal regions (now it is
quite the opposite) and most of these edible plants were once only
famine foods, some particularly foul, we must admit.
In the absence of great gastronomic qualities, Inula crithmoides
nevertheless has real nutritional value, due to a relatively high
protein content(7) and secondarily in iodine, which would perhaps,
after varietal selection, make it an interesting plant to grow on soils
degraded by salinization. We have already discussed a similar
context regarding Cakile maritima(8).

6
Crithmum maritimum, Honckenya peploides, Cakile maritima.
7
R.A. Zuraykab & R. Baalbakib (1996), Inula crithmoides: A candidate plant for saline
agriculture, in Arid Soil Research and Rehabilitation 10: 213-223.
8
G. Dumont & A. Mazzacurati (2014), Cakile maritima The traveller of the sands, in
Acta Succulenta 2(1) : 45-77.
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Protection
In France, Inula crithmoides is fully protected at the regional level in the
region of Basse-Normandie (Arrêté of 27th April 1995 updated 16th May
1995). This protection is motivated by the fact that the plant is there in
the limit of its area on the southern coast of the English Channel.
In Italia, Inula crithmoides is protected in some regions by regional
laws.
In Spain, Inula crithmoides is protected as plant “de interés especial” in
the autonomous region Castilla-La Mancha (Decreto 33/1998, DOCM
de 15 de mayo).
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Notes of cultivation
Because of its rather wide ecological latitude,
Inula crithmoides is easily cultivated in different
conditions from its natural environment. Its
Mediterranean origin for a large part makes
it more resistant to heat than many other
Atlantic and northern maritime plants.
Greenhouse cultivation is not suitable;
it is too hot in the summer for a maritime
plant even for a Mediterranean one like this.
Cultivate it outside, in pots or in the ground.
Inula crithmoides is very tolerant of drought but
prefers nevertheless to have its feet in fresh soil,
so don’t hesitate to water thoroughly and, like
most plants from salty soils, be heavy-handed
with fertilizers.
The salt intake is not essential to the survival of
the plant, but like all maritime succulent plants,
they increase the succulence and natural aspect
of the plant.
Inula crithmoides withstands moderate frosts;
even if its foliage is damaged, its rootstock will
survive. It is also advisable to cut off all the stems
at the end of winter, the plant will be much more
beautiful the following summer.
Inula crithmoides is not afraid of
winter moisture, it is even necessary
(it looks for it in nature)

Inula crithmoides forms a huge woody caudex
with age that would turn many subtropical
caudiciform plants green with envy!
Note the emerging stems in this photo taken in
winter, which will develop in the spring.
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Propagation
Inula crithmoides can easily be propagated by seeds or cuttings.
Sow the seeds as they mature. They are quite thin and equipped with a
feathery pappus, it is not necessary to waste time removing it before planting.
For cuttings, preferably use the short lateral branches (brachyblasts) carried
by the main stems.

How to get this plant?
Inula crithmoides is rarely offered in the trade, but it is however possible to
buy it in a few nurseries specialized in seaside plants and some of them sell
it on the Internet. This plant being fairly easy to propagate, it is generally
cheap.
The plant itself is commercially available with a little searching, however its
seeds don’t appear to be (only the Index seminum of some botanical gardens
offer them). To get them, you have to gather them in the wild in an area
where the plant is not protected and you must be there at the right time
because once ripe the feathery seeds fly away at the first breeze, like those
of a dandelion...
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A bit of nomenclature...
Inula crithmoides L., Sp. Pl., éd. 1 : 883 (1753)
Family: Asteraceae (nom. altern. Compositae)
Type: (Lectotypus) leg. anonym., s.n., sine loco, LINN 999.34 / design. Anderberg in Taxon 47: 363
(1998)

Synonymy:
≡ Jacobaea crithmoides (L.) Merino, Fl. Galicia 2: 337 (1906)
≡ Helenium crithmoides (L.) Kuntze, Revis. Gen. Pl., 1: 342 (1891)
≡ Limbarda crithmoides (L.) Dumort., Fl. Belg.: 68 (1827)
(non Senecio crithmoides Hook. & Arn.)
= Eritheis maritima Gray, in Nat. Arr. Brit. Pl., 2: 464 (1821)
= Inula crassifolia Salisb., Prodr.: 201 (1796)
= Inula crithmifolia Wild., Sp. Pl., ed. 4, 3(3): 2101 (1803)
= Limbarda tricuspis Cass. in Cuvier, Dict. Sci. Nat., 26: 438 (1823)
= Senecio crithmifolius Scop., Fl. Carniol., ed. 2. 2: 163 (1772)

NB.: many authors prefer to name this plant by the binomial Limbarda
crithmoides. The connection of the plant to the genus Limbarda Adans. rather
than Inula L. is based on non-consensual taxonomic considerations(9) and we
prefer to retain the well known Linnaean name of this plant.
The generic name Inula would derive from the Greek ίυαειυ, meaning to
purge, and is related to the medicinal properties of some members of the
genus. The specific name crithmoides refers to the similarity of the plant with
Crithmum maritimum, morphological and ecological similarity since these both
plants share the same maritime rocky biotopes.
Chromosome number: 2n = 18 (10).

9
W. Greuter (2003), The Euro+Med treatment of Gnaphalieae and Inuleae (Compositae) –
generic concepts and required new names, in Willdenowia 33: 239-244.
10
G. Kamari & al. (2012), Mediterranean chromosome number reports, in Fl. Medit. 22: [211]213-214[-232].

Acta Succulenta 2(2) 2014

Inula crithmoides

189

Common names
(gb) Golden samphire.
(fr) Fausse criste marine, Inule perce-pierre.
(it) Enula marina, inula marina, enula bacicci,
bacicci.

Infraspecific taxa
Two broad geographical subspecies are
generally recognized, the rationale for their
individualization is mainly statistical in nature
because at the level of isolated individuals it may
seem somewhat artificial; many individuals of
one subspecies can be identified as belonging to
the other sub-species if there was no knowledge
of their original location...

● Inula crithmoides subsp. longifolia Arcang.
Inula crithmoides subsp. longifolia Arcang., in Comp.
Fl. Ital.: 371 (1882) [pro β. longifolia](11)
Type: [Inula acutifolia Pasq.] typus non designatus ?
Synonymy:
≡ Limbarda crithmoides subsp. longifolia (Arcang.) Greuter, in
Willdenowia, 33 (2): 244 (2003)
≡ Inula acutifolia Pasq., in Annali dell’Accad. Aspiranti Naturalisti,
Napoli, ser. 3, 1: 19 (1861)
= Inula crithmoides subsp. mediterranea Kerguélen in Blaise & al.,
in Lejeunia, n. s., 138: 5 (1992)
= Senecio succulentus Forssk., Fl. Aegypt. Arab.: 149 (1775)

Mediterranean basin.

● Inula crithmoides subsp. crithmoides
Synonymy:
≡ Limbarda crithmoides subsp. crithmoides

Leaves narrower and a little longer than the type,
apex often toothless. Brachyblasts are less abundant than in the type.

Atlantic regions.
Slightly cuneiform leaves, often with three teeth at the apex.
Brachyblasts are abundant.
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The transcription in modern nomenclatural status of Greek letters to designate the
infraspecific subdivisions, according to the ancient custom, is here contrary to the usage
which is to translate them as synonymous with «varietas»; this letter is understood here
as a synonym for «subspecies «because it is the usual interpretation of the status of this
combination, we therefore follow it here, rightly or wrongly.

Inula crithmoides

190

Conclusion
Finally, justice is done. We hope that, after having read
this, Inula crithmoides will dry its tears because Linnaeus
was wrong: no, this plant is not the false-Crithmum but the
Crithmum with golden tears!
Inula crithmoides is waiting for you on its native coasts where
it will welcome you by offering you a beautiful bouquet of
yellow daisies, but you can also return the favour by welcoming
it at your home, where it will know how to thank you for your
care because it is an original and accommodating succulent
plant, with an elegant and extended blooming period.
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WIG: Succulents
with style!
by Andrea Cattabriga
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I

was fifteen when I learned from my first teacher, Professor
Giuseppe Lodi of the Botanic Garden of Bologna, the
recipe for a good soil in which to grow succulents: field
land clay, river sand and a small amount of beech leaf mold.
As he wrote in his famous book “Le mie piante grasse” (my
succulent plants), he developed his solution by observing
the photos depicting plants in the wild and trying to guess
the composition of the soil trapped in the roots of imported
plants.
The plants on those poor soils were growing slowly, but
had a remarkable consistency and a beautiful, quite natural
appearance.
It was 1979 and soon the market would be flooded with
ready to use, organic substrates ‘made for succulents’.
The professional growers, of course, preferred to use such
a light and inexpensive industrial product, in which the
plants grew much faster.
Even I began to grow my plants in these soils, but the results
did not convince me: I noticed the huge difference that
existed between cultivated plants and those photographed
in their habitat. The nurserymen commented on my
observations claiming that it was all due to the Italian sun,
much weaker than the Mexican one.

Ariocarpus fissuratus (WIG cultivation)
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The turning point came in
1984, when I bought a plant
of Aztekium ritteri on its own
roots. It was obviously a wild
specimen and I knew that there
was little hope of keeping it
alive. So I tried to give it a
condition as similar as possible
to the natural one: it was known
that plants of this species
grew mainly on gypsum and,
fortunately, next to my house
there was one of the most
extensive outcrops of gypsum
of the Apennines. I could
then set up my first pot ‘wildstyle’ by placing fragments
of natural gypsum in a pot to
produce a composition where
to put my plant. The result was
satisfactory, since the plant
began to grow very well and
today it still reminds me how
correct was that intuition!

Aztekium ritteri (WIG cultivation)
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A technical approach
After a course of scientific studies, which made
me familiar with some important biological and
ecological concepts as well as with geological ones, I
was lucky to participate in an IOS session in Phoenix
(Arizona) and I took this opportunity to get my first
field knowledge by undertaking a large trip in the
USA and Mexico with some important and well
known experts on cacti and succulents. During this
trip, I was able to observe the biotopes of interesting
genera such as Ariocarpus, Turbinicarpus and
Pelecyphora.
After one year I returned to Mexico in order to
do populationa studies on Aztekium hintonii and
Geohintonia mexicana, but also to collect some soil
samples at various locations. These were then
analysed at the Institute of Agronomy in Bologna,
where it was found that those seemingly barren and
arid soils were in fact, very fertile due to their clay
component and the high content in nutrients.
Once back home, I busied myself with the study of
geological maps of Mexico in order to understand
the nature of those soils. I learned that the Sierra
Madre Oriental, where the above mentioned
species were widespread, was a mountain range
originating from the lifting of the carbonate
sedimentary rocks of marine origin in the Holocene
era (about 30 million years ago).

Geohintonia mexicana (WIG cultivation)
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This story was not new to me: even the Apennine chain that runs
through Italy and on whose slopes is my own city, showed the
same geological characteristics of the Mexican chain, being also the
result of the lifting of carbonate sedimentary rocks of marine origin,
although more recently (it was born during the Neocene, about 20
million years ago)
I then moved into the mountains in search of rocks similar to those I
had seen in Mexico. It was not an easy search, because the Apennines
are actually a complex system in which the autochthonous rocky
component (the one I was looking for) is covered by a blanket of
materials of different origin so-called ‘scaly clays’: a very malleable
mixture of clay and limestone typical of bad-land formations, but in
the end I was able to find a small deposit of sedimentary grey rock.
As I learned later, that kind of soft rock mixed with clay was known
as ‘marl’ and used in the manufacture of cement.

Pelecyphora strobiliformis (WIG cultivation)
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Soil, but also water, fire and air
I began to collect small amounts of the marlstone, which I
used at first mixed with the organic potting soil, but later I
preferred to use it pure, to re-pot a large number of cacti. I
started with plants of the genera Turbinicarpus, Ariocarpus,
Pelecyphora, and then moved on to Mammillaria, Ferocactus
and Thelocactus.
For a naturalist like me it was obvious that the adoption
of a soil similar to the original one could not, by itself, be
sufficient to induce natural shape development, but that it
was necessary to intervene on other ecological factors that
affect the life of plants in nature and in captivity.
Water:
The plants were watered only seldomly, say once every
10 or 15 days in order to prevent rotting and death.
Apparently no one considered the fact that the Mexican
tropical latitudes are characterized by frequent torrential
rainfall throughout the summer season, but obviously the
widespread use of peat based substrates exposed cultivated
plants to rot. Using natural mineral soil, that dries quickly,
I could afford to break the rules and have taken to watering
the plants whenever the soil appeared dry.

Mammillaria crucigera (WIG cultivation)
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Sun:
More experienced growers argued that, in summer, the
Mexican sun was so strong as to be impossible to reproduce,
even by totally exposing the plants to our sun; despite this,
those who possessed a greenhouse preferred to keep the
plants under cover, also to avoid plants getting excessively
wet with rain.
I began to think that the insolation difference between Italy
and Mexico does not have to be so big: the summer rains, so
frequent in tropical climates should cause a drastic decrease
in the number of sunny days, compared to Italy where the
summer is dry and sunny, so the annual energy balance
between Mexico and Italy should not be much different.
Another consideration concerned the intensity of light: the
Mexican highlands were located at 2500 m above sea level,
so that the light had to be much more intense than that of
Bologna, which was only 60 m above sea level, so it became
a priority to avoid using any filter (glass or polythene) to
direct sunlight, and growing the plants in the open from
spring to autumn.
Air:
The positive effects of open-air cultivation were not only
those related to a better insolation: especially in spring and
autumn, the plants thus grown benefited from a good daily
temperature variation, just as they did in Mexico. This is
important, because in these conditions, during the night the
metabolism slows down and then the sugars produced by
photosynthesis during the day is consumed in small part with
night-time respiration. The same sugar may then be available
by plants to synthesize cellulose and lignin, which constitutes
hair and, especially, spines.
Strombocactus disciformis (WIG cultivation)
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The results
Over the years, the plants that were cultivated with the wild grown style changed their
appearance: grew much more slowly than the others, but their cuticles were thick and their
epidermis had an intense colour. The spines of Ferocactus were finally similar to those of
the fair creatures of the Mexican deserts and Ariocarpus plants stopped growing in height,
and enlarged horizontally and developed massive root systems that destroyed the pots.
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Ariocarpus intermedius (WIG cultivation)
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Wild Grown (WIG) plants, a choice of style
After years of experience I can now say that the WIG technique is well defined in its precepts and its
application, even if the trial is far from over. I expect it can be applied to other kinds of succulent plants
with different needs from the Mexican ones.

Ariocarpus trigonus (WIG cultivation)
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Wild Grown or WIG style
WIG (Wild Grown), is a style of cultivation aimed at influencing the
development of succulent plants in order to let them take on the typical habitat
appearance.
In principle it is the use of techniques of extreme cultivation, i.e. aimed at
limiting the natural propensity of succulent plants grown in developing the
soft tissue (aquifer parenchyma) and instead encouraging the production of
dry matter (cellulose, lignin, cuticle, cork, wax, sugars, proteins etc.) through
the use of poor substrates, cultivation in the open air and the drastic reduction
of fertilizers.
The plants obtained with techniques of extreme cultivation, as well as being
similar to wild plants, show a clear accentuation of fertility, resistance to solar
burning and extreme air temperatures (both high and low) and to aggression
by parasites and infections.
However, the WIG style differentiates from other techniques of extreme
cultivation both by the use of mineral substrates similar to natural ones, and
by growing plants arranged as they are set up in the wild (e.g. Aztekium grown
on gypsum in a vertical position).

Rules of WIG cultivation
The techniques employed in the style WIG consist in the following:
-

Use of natural substrates of proper texture and structure

-

Application of a specific fertilization plan

-

Providing a suitable solar exposition

-

Maximizing the daily thermal variation

-

Natural setting up

Strombocactus disciformis (WIG cultivation)
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Aztekium ritteri growing on gypsum in
situ (left) and in WIG cultivation (right).
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Pelecyphora strobiliformis
in situ (left) and in WIG cultivation (right)

E. Speranza
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Strombocactus disciformis
in situ, Queretaro (left)
and in WIG cultivation (right)
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WIG substrates
The choice to obtain the most
suitable substrate for the WIG
cultivation was geared primarily
to the total elimination of the
organic component, namely
the peat, which exerts excessive
and
continuous
nourishing
and moisturizing. Then it was
directed to the adoption of
mineral compounds with a
structure and texture similar to
natural soils.
All efforts were spent to
obtain a substrate suitable to
the cultivation of plants from
areas of the Mexican plateau
that are characterized by a very
slow growth (e.g. plants of the
genus Ariocarpus), for which was
adopted a soil consisting mainly
of marlstone. It is a rock of
terrigenous sedimentary nature,
widely used in the production
of cement, and contains clay
which has high cation exchange
capacity, conducive to good plant
nutrition.

Ariocarpus fissuratus (WIG cultivation)
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Fertilization plan
Nitrogen in plant nutrition plays a vital role in the formation
of the soft tissues (i.e. an excess increases the production of
hydrated tissue), but its deficiency can cause disturbances
in growth, especially if it is determined in the early stages
of development. For this reason, in the WIG style is used a

balanced fertilizer (N:P:K = 12:12:12) with the first spring
watering in order to boost the activation of growth, then
move on to use a low-nitrogen fertilizer (N:P:K = 4:8:16)
for the remainder of the year.

Geohintonia mexicana (WIG cultivation)
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Irradiation
Much of the dry substance which constitutes a plant, such as wood
and cellulose derives more or less directly by photosynthesis, whereby
a lack of light is reflected immediately in the production of weak
spines. Grown in too much shade a plant tries to capture the most
available light possible, thus reducing the thickness of the cuticle and
stretching it more and more. This phenomenon is called ‘etiolation’
and should definitely be countered by placing the plants in conditions

of direct sunlight throughout the day. In winter, when the plants are
in the greenhouse, direct light can be very weak or absent. In these
conditions the arrest of the metabolic functions of the plant should be
encouraged as much as possible by keeping the temperature close to
zero, so that the plants do not consume the sugars that are stored in
tissues during the summer.

It’s not only intensity, but
also the quality of light that
is important. Glass and
polycarbonate stops ultraviolet rays and reflects a
conspicuous part of useful
radiation. Also polythene
covers stops ultra-violet
rays but may result in
better transparency to PAR
(photosynthetic
active
radiations). In all cases,
direct sunlight is the better
choice for the WIG style.

Ariocarpus agavoides (WIG cultivation)
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Daily thermal variation
If the greenhouse temperature is high during the night, the
plants maintain a high metabolism that consumes part of the
sugar produced by photosynthesis during the day, which
should be used for the production of spines instead. The WIG
style therefore expects us to expose plants to the open-air
as much as possible in order to maximize the daily thermal
variation.

Irrigation
The natural mineral substrate structure consists of coarse
rock fragments with sharp edges and in a thin component
essentially made of clay, silt and, sometimes, sand. This
constitution determines its quick-drying ability, especially
if the cultivation is carried out in the open air. It follows
that WIG plants should be subject to frequent irrigations
during the period, i.e. whenever the substrate dries. In hotter
summer days this can lead to two watering per week. With
the approach of the winter season watering must be less
frequent, to be ceased entirely by September 15 to stop any
further growth.

Natural setting up
For several species placing the plants in their environment
strictly depends on ecological factors affecting such species
diffusion, e.g. Aztekium (and Strombocactus) species are
adapted to colonize vertical slopes and don’t grow in other
environments. The cultivation of these species in a vertical
position results in better plant growth.

Pelecyphora strobiliformis (WIG cultivation)
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Conclusion
The application of the WIG style requires some patience,
since the results can only be appreciated after a few years
of use, but it leads to very satisfactory results, from the
point of view of the growth, shape and health of the plants.
WIG plants are not only similar in shape to those that
grow in the wild, but also show a remarkable consistency,
are long-lived, bloom more easily and only rarely suffer
attacks of infections and parasites.

1st wig Contest: The first wig contest will be held during
the 9th edition of Festa del Cactus, 19-21 September 2014 San
Lazzaro di Savena, Bologna, Italy. http://www.festadelcactus.it
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Sempervivum montanum
Tempus Sempervivi

a jewel from the high peaks

by Davide Donati and Gérard Dumont

S. Baglioni

Acta Succulenta 2(2) 2014

210

H

ouseleeks (genus Sempervivum L.) are known
for their predilection to grow at high altitudes
on the upper slopes and summit areas of the
mountains in the temperate zone, where the weather still
reminds them of the time of glaciations, withstanding
intense cold and snow without any problem for months
every year. While this reputation is a bit overrated for
some species growing at medium or low altitudes, it is
perfectly justified for the one we are presenting today:
Sempervivum montanum L., a houseleek that struggles
to survive below 1,500 m or rather enjoys his life only
above 2000 m. A beautiful houseleek, very common
and widely distributed in the European mountains but
which doesn’t allow itself to be easily admired because
it won’t go down to meet you, you will have to climb
up to contemplate it!

S. montanum subsp. montanum
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Description
Tuft: compact to very compact, medium to well crowded; stolons are usually
short (daughter-rosettes are tight against the mother-rosette), rather thin, of
variable persistence according to the forms, bearing small leaves spaced and
not just papery bracts [stolons may lengthen a lot in cultivation in plain].
Adult rosette: more or less open according to the forms, diam. (1-)2-3(8) cm;
few leaves arranged regularly, the anisophylly is usually little or no marked;
no stolon is produced during the year of flowering of the rosette but the
monocarpy is not always accompanied by the death of the whole stock of the
rosette: the base thereof sometimes stays alive (but leafless) at the level where
the stolons sprout out after the death of the flower stem.
Leaf: few to highly succulent; apex often blunt, without apicule; often quite
dark green sometimes tinged with greyish, absent or reddish slightly marked
and diffuse apical spot; fully and densely glandular-hairy, sticky, musky more
or less intense smelling but often very strong and recognizable; marginal cilia
rather poorly differentiated from facial hairs.
Inflorescence: terminal; carried by a low or moderately high stem (5-25 cm)
but most frequently short; sparse inflorescence with rarely more than 5 or 6
flowers blooming at the same time; cauline leaves abundant throughout the
height of the stem, quite large and regular size without significant difference
in size between lower and upper leaves. The contrast between the large size
of the flower and the shortness of the flower stem is very characteristic of this
species among houseleeks.
Flower: often quite large relative to the small size of the rosette, but the
diameter varies greatly depending on the geographical populations (1.5-)23(-3.5) cm; many petals (about 15, but very variable number), long tapering,
bright lilac-pink with a purple indistinct longitudinal stripe in the middle
of the blade, giving globally a fairly typical vinous rose colour, very rarely
duller and shading to whitish but with constantly a purple basal spot; purple
filaments. A few rare individual variations with yellow flowers can be found
here and there.

S. montanum subsp. burnatii
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Possible confusion
Among European houseleeks, Sempervivum
montanum may possibly be confused with
Sempervivum grandiflorum Haw.(1) in the vegetative
state: especially the non-flowering rosettes of
S. montanum subsp. burnatii Wettst. ex Hayek (cf.
infra) but these plants are easy to differentiate at
flowering time, because the flower of S. montanum
is wine red, while that of S. grandiflorum is yellow.
Confusion between S. montanum and S. grandiflorum
is even easier in the case of the rare yellow-flowered
variant of S. montanum, but the latter being very rare
this confusion is unlikely. Rosettes of S. montanum
subsp. heterophyllum (Hazsl.) Jáv. ex Soó (cf. infra) have
also a quite similar aspect to those of S. grandiflorum,
but their respective areas are very distant from each
other and thus prevent any confusion.
In practice, the most frequent confusion in situ is the
confusion of S. montanum with one of its many hybrids,
particularly with Sempervivum ×barbulatum Schott,
which we discuss below. As most of these hybrids are
generally fertile, backcrosses of them with S. montanum
are common, with introgression of characters from one
parent species to the other, and the resulting plants are
often very difficult to differentiate from S. montanum
itself, sometimes impossible out of flowering.

1
Donati D. & Dumont G. (2014), Sempervivum grandiflorum, in
Acta Succulenta 2(1) : 91-108.

Sempervivum grandiflorum
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A bit of nomenclature
Sempervivum montanum L., Species Plantarum, ed. 1, 1: 465 (1753) [ed. 2, 1: 665 (1762)]
Typus: Lectotypus, Herb. Burser, UPS, 16(1): 55 ; design. Letz & Marhold in Taxon 45: 114 (1996) // Epitypus, WU, leg. Handel-Mazzetti, s.n., 1906-08-08 ; Engadin, Piz Padella,
2300 m ; design. Letz & Marhold in Taxon 45: 114 (1996)
Synonymy:
≡ Sempervivum tectorum subsp. montanum (L.) Bonnier
≡ Sempervivum candollei Rouy & E.G.Camus
= Sempervivum flageliforme Fischer ex Link
= Sempervivum montanum f. flageliforme (Fischer) H.F.R.Miller
= Sempervivum montanum var. medium DC.
= Sempervivum hispidulum Schott

Chromosome number: 2n = 42.

An unnecessary controversy
As with all the diagnoses of Linnaeus, that of Sempervivum montanum is very short but the
problem is that it can easily be applied to several houseleeks from the Alps:
{Sp. Pl. ed. 1} SEMPERVIVUM foliis integerrimis, propaginibus patulis. Habitat in rupibus Helvetiae.
[perenne]
{Sp. Pl. ed. 2} SEMPERVIVUM foliis ciliatis, propaginibus patulis. Habitat in rupibus Helvetiae. [perenne]

Basing themselves on the impossibility to recognize a precise houseleek from this
diagnosis, as well as some apparent contradictions between the plant and its diagnosis
(indeed Linnaeus insists on the cilia in Sp. Pl. ed. 2, while those are not very obvious in this
species compared to those of some other houseleeks) some authors such as Rouy & Camus
argued that the original plant of Linnaeus was not the plant usually designated by this name
and therefore proposed to rename it (Sempervivum candollei Rouy & EGCamus). The fact
that they are historically right (which is not certain) does not have to be taken into account
because the application of this name since its publication has been widely established by
usage and without any ambiguity. Furthermore, this debate is now nomenclaturally closed
since the lectotypification of this name in 1996 (see above).
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Variability and subordinate taxa
As we have already mentioned, Sempervivum montanum is a plant widely distributed in European
mountains. The vast extent of its natural area associated with the variability that characterizes all
houseleeks make S. montanum globally a very variable species, with numerous geographical forms.
However, it should be noted that the populations of Sempervivum montanum, if considered locally
and separately, are generally fairly homogeneous compared to those of some other houseleeks, if we
don’t take into account of course the presence of its hybrids (direct hybrids and possible backcrosses),
which can be very numerous.
This relative homogeneity of the local populations of Sempervivum montanum associated with the
high variability of this species considered at the level of its overall area, has lead to the fact that many
of these geographic forms have been described taxonomically in the past, but their nomenclatural
value is more than questionable, and at best very low, and they can therefore mostly be reversed into
the type-species, unless you agree to describe two or three new taxa for each mountain...
Based on ecological, physiological, morphological and secondarily geographical criteria, there can
be recognized in this species, considered in its broadest sense, four main types, to which it seems
convenient and relevant to afford the rank of subspecies for three of them:
- Sempervivum montanum subsp. montanum
- Sempervivum montanum subsp. burnatii
- Sempervivum montanum subsp. heterophyllum
- (Sempervivum montanum subsp. stiriacum)
The fourth type (stiriacum), although usually considered at the rank of sub-species of Sempervivum
montanum, deserves, due to its characteristics, a separate treatment (cf. infra).
Within these broad taxonomic frameworks, it would be of course possible to individualize a few
varieties and forms, whose justification may sometimes be argued but whose interest is by far
more anecdotal. As always, the problem with houseleeks is not to recognize and individualize the
local microforms (that would be endless and totally useless) but to recognize and define the major
taxonomic frameworks for these highly variable plants with strongly hybridized populations.
Indeed, it is always easier to recognize what differentiates from what unites...

S. montanum subsp. montanum
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Sempervivum montanum subsp. montanum
(autonym)
Synonymy:
≡ Sempervivum montanum var. montanum auct.
= Sempervivum montanum subsp. carpaticum Wettst. ex Hayek
≡ Sempervivum carpathicum Wettst. ex Prodan
≡ Sempervivum montanum subsp. eumontanum var. carpathicum (Wettst.) Domin
≡ Sempervivum montanum var. carpaticum (Wettst.) Praeger
≡ Sempervivum wettsteinii Letz
= Sempervivum montanum f. brachypetalum Domin
= Sempervivum montanum f. congestum Domin
= Sempervivum montanum f. speciosum Domin
= Sempervivum montanum f. stenophyllum Domin
= Sempervivum montanum var. ochroleucum Beauverd
≡ Sempervivum montanum f. ochroleucum (Beauverd) Ingw.
= Sempervivum montanum var. pallidum Wettst. ex Hayek
≡ Sempervivum montanum f. pallidum Schinz & Keller
≡ ?Sempervivum montanum f. pallidum (Wettst. ex Hayek) sensu Domin
= Sempervivum alpestre Lamotte
≡ Sempervivum candollei [var.] alpestre (Lamotte) Rouy & E.G.Camus
= Sempervivum debile Schott
≡ Sempervivum montanum subsp. debile (Schott) Dostal
≡ Sempervivum montanum subsp. eumontanum var. debile (Shott) Domin
≡ Sempervivum montanum var. debile (Schott) Chenevard
= Sempervivum macranthum Jeanb. & Timb.-Lagr.
≡ Sempervivum montanum [var.] macranthum (Jeanb. & Timb.-Lagr.) De la Soie
= Sempervivum minimum Timb.-Lagr.
≡ Sempervivum montanum var. minimum (Timb.-Lagr.) H.Huber ex H.Jacobsen
≡ Sempervivum montanum subsp. minimum Huber ex Köhlein
≡ Sempervivum tectorum var. minimum (Timb.-Lagr.) Bonnier

S. montanum subsp. montanum

= Sempervivum minimum [var.] baregense Rouy
= Sempervivum monticolum Lamotte
≡ Sempervivum montanum var. monticolum (Lamotte) H.Jacobsen
≡ Sempervivum montanum subsp. monticolum (Lamotte) ex Köhlein
= Sempervivum pygmaeum Jeanb. & Timb.-Lagr. (non C.Sm. ex Link)
≡ Sempervivum montanum var. pygmaeum (Jeanb. & Timb.-Lagr.)
Lagger ex Conill & Despaty
= Sempervivum subalpinum Rouy
≡ Sempervivum candollei [var.] subalpinum (Rouy) Rouy & E.G.Camus
≡ Sempervivum montanum var. subalpinum (Rouy) Beauverd
= Sempervivum submontanum Rouy ex H.Jacobsen
= Sempervivum bambergii Hamp. ex Lagger
= Sempervivum thomasii Lagger

Chromosome number: 2n = 42(2) (diploid).
Sempervivum montanum subsp. montanum is a plant with quite small to medium rather closed rosette, with
a more or less globular and compact habit, more or less dark green, sometimes taking a frosted appearance
because of glandular secretions, with lanceolate or more or less linear leaves.
2

Zésiger F. (1961), Recherches cytotaxonomiques sur les Joubarbes, Note préliminaire, in Ber. Schweiz. Bot. Ges. 71: 113-117.
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The populations of Sempervivum montanum subsp.
montanum corresponds to the populations of the
central Alps, a large part of the western Alps, the
Pyrenees and the northern Carpathians, i.e. the vast
majority of the populations of the species. In these
areas, it is a typical plant of the crystalline regions
of the upper mountain belt and of the subalpine and
alpine belts, where it is extremely frequent.

S. montanum subsp. montanum
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About the subsp. carpaticum:
The Carpathian plants from high altitudes, long considered as a subspecies of
its own and named Sempervivum montanum subsp. carpaticum Wettst. ex Hayek(3)
[in Hegi, Illustrierte Flora von MittelEuropa, ed. 1, vol. 4(2): 554 (1923)] should, in
our opinion, be regarded as nothing more than one of the many geographic
forms of subsp. montanum, which is a plant morphologically very variable, and
therefore reversed therein.
Subsp. carpaticum is a plant that has, in the area where it is individualized
at its best (Western Carpathians: Mounts Tatra and neighbouring ranges),
slightly apiculate leaves of a pretty light green; this individualization from
the type montanum is quite minor and easily integrates into the usual range
of variability of subspecies montanum; moreover the morphology of the
populations of “subsp. carpaticum” of the north-eastern Carpathians (in
Ukraine and Romania) rather tends toward the type montanum with little
specificity with respect to the Alpine type.
The individualization of the subsp. carpaticum from the type montanum
is therefore, in our opinion, too vague and too low and the morphological
continuum with it is too obvious to give it a real subspecific status. Its
individualization is essentially and almost only geographical; in addition
its ecology is not different from that of subsp. montanum. Also note that the
consideration of this taxon, regardless of rank that it grants, would lead, for
reasons of coherency of the infraspecific nomenclature of S. montanum, to
take into account many other “taxa” in this species whose nomenclature then
would explode uselessly and without relation to the reality of this basically
very variable species. Note that the multiple taxa, which would then be
taken into account, would not be all simple local forms but sometimes large
geographic populations such as the Pyrenean populations. This explosion of
the nomenclature of S. montanum on macro and micro-geographical basis is
a possibility but it is not our view and we consider here the subsp. carpaticum
as a simple synonym of subsp. montanum.
3
The usual attribution of this name to Wettstein is in fact only assimilation: indeed, Hayek
attributes to this author the other names of sub-species of Sempervivum montanum, and only the latter
remains unassigned; it is therefore a probable typographical oblivion. Note that Wettstein is cited in
notes as a collaborator of Hayek, the latter being the author of the Sempervivum part in the Flora of
Hegi. Moreover, the explicit reference of this epithet to Wettstein exists in Prodan 1923.
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S. montanum subsp. montanum (carpaticum)
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Sempervivum montanum subsp. burnatii Wettst. ex Hayek
Sempervivum montanum subsp. burnatii Wettst. ex Hayek, in Hegi G., Illustrierte Flora von MittelEuropa, ed. 1, vol. 4(2): 554 (1923)
Synonymy:
≡ [Basionyme] Sempervivum burnatii Wettst. ex Burnat
≡ Sempervivum montanum var. burnatii (Wettst.) Praeger
= Sempervivum montanum subsp. burnatii f. maximum Gamisans
= Sempervivum frigidum Lamotte
≡ Sempervivum montanum subsp. frigidum (Lamotte) Marcailhou
≡ Sempervivum montanum var. frigidum (Lamotte) Chas

Chromosome number: 2n = 42(4) (diploid).
Sempervivum montanum subsp. burnatii is well differentiated from subsp. montanum by:
-

Its morphology: its bigger overall size, its more open rosettes, its much broader, sometimes very broad,
and often markedly spatulate leaves (maximum width at the distal half and not as at the proximal half
as in subsp. montanum), which are very glandular and fragrant, its large flowers.

-

Its physiology: flowering is slightly earlier than that of the subsp. montanum(5) of about ten days to two
weeks.

-

Its ecology: its ecological latitude is greater than that of subsp. montanum, allowing it to colonize a
wider variety of locations. It is indeed one the rare houseleeks that you can encounter on vertical rocks
facing south (true solar ovens in summer) as well as in full shade in the undergrowth of conifers. It is
indeed not uncommon in high larch forests where it can form pretty large mats, sometimes down to
lower part of the mountain belt. These conifers lose their leaves in winter and the winter brightness of
these stations is high, the summer brightness is higher than in pine or spruce forests but it is still very
attenuated and the other houseleeks cannot settle there permanently. Note that the northern boundary
of subsp. burnatii matches that of the larch forests, i.e. at the level where this ecological advantage
disappears. Its lower limit in altitude is also somewhat lower than that of subsp. montanum, it is able
to go lower down much more obviously in the mountain belt(6) than the latter.

4
Zésiger F. (1961), Recherches cytotaxonomiques sur les Joubarbes, Note préliminaire, in Ber. Schweiz. Bot. Ges. 71: 113-117.
5
This is not always easy to verify in situ because of variations in flowering time related to latitude and altitude but becomes very
obvious by placing individuals of both subspecies into uniform cultivation.
6
Because of differences in latitude, it is more rigorous to think in vegetation levels rather than in altitude, vegetation levels
going up when the latitude decreases. Two plants growing in the same physical altitude but at different latitudes actually grow in different
ecological altitudes.
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When Sempervivum montanum subsp. burnatii is
morphologically well characterized (because, as
all houseleeks, it is also quite variable), it is plainly
recognizable at first glance, not only in situ but also in
cultivation in the plains, despite the morphological
deformation that it undergoes like all the other S.
montanum (considerable lengthening of stolons and
stems).
Sempervivum montanum subsp. burnatii corresponds
to the populations of the southwestern crystalline
Alps (Dauphiné, Maritime Alps), Corsica and the
Tosco-Emilian Apennine.
Phylogenetic hypotheses:
Sempervivum montanum subsp. burnatii is
probably a houseleek of ancient origin in the
genus Sempervivum, as evidenced by its presence
in both Corsica and the mainland. In Corsica, it
is the only form of S. montanum that is present
and it is accompanied there by one other species
of houseleek, Sempervivum arachnoideum L. It is
important to note that Sempervivum tectorum L.
is absent(7) in Corsica while it is present in all the
massifs surrounding Corsica (Pyrenees, Massif
Central, Alps, Apennines) where it regularly
accompanies S. montanum or is nearby, forming
with the latter and with S. arachnoideum a
characteristic “trio” of these massifs (Nb: this
“trio” is incomplete in the French Massif Central
because of the too low altitude

for S. montanum).

S. montanum subsp. burnatii [Alpes Maritimes]
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S. tectorum is present there only as an escapee from
cultivation. This species is probably of post-glacial origin, therefore
more recent, and we have already presented its probable
phylogeny in Donati D. & Dumont G. (2013), Sempervivum
soculense, in Acta Succulenta 1(2) : 116-146.
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Corsica began to separate from the continent during the Tertiary Period (during
the Oligo-Miocene, about 22 to 30 million years BP) and the separation is complete
for about 6-7 million years BP apart from a brief and rather hypothetical episode at
the heart of glaciation (the Tyrrhenian bridge(8)). The presence of S. montanum subsp.
burnatii both in Corsica and the mainland thus demonstrates that this plant (or more
precisely its ancestral form) already existed locally during this separation because a
secondary implantation from the mainland to Corsica or the reverse would be difficult
to explain. If we even assume that the colonisation is secondary from the mainland,
it is extremely old, via the hypothetical Tyrrhenian bridge during glaciations, but this
hypothesis is doubly doubtful: doubtful for the effective existence of the Tyrrhenian
bridge, and doubtful because it was very hard for plants adapted to high altitude to
exploit it, even during glaciations.
Later, during glaciations, the populations of this plant inhabiting the Southern Alps
were probably pushed southwards by the glaciers to lower elevations in non-glaciated
shelter-areas of the siliceous regions of the Maritime Alps and of the Tosco-Emilian
Apennines. Concerning the populations of this plant in Corsica, they have been little
affected by glacial phenomena.
During post-glacial warming, plants of the Tosco-Emilian Apennines remained
isolated on the high summits of this sandstone massif, which is surrounded by
limestone mountains, not allowing a large post-glacial expansion of this acidophilous
plant. Today we can see that the morphology of the plants of the Apennines is very
close to that of the Corsican plants.
Very interesting are the populations of subsp. burnatii which today inhabit the
siliceous areas of Dauphiné and the Maritime Alps, because they are morphologically
differentiated from the plants of Corsica and of the Apennines: their leaves are very
broad and very spatulate, obtuse, almost truncated. This differentiation does not justify
individualising them taxonomically but it is important to note it because it demonstrates
that the recolonization of the Southern Alps was accompanied by a more important
evolutive exacerbation than in Corsica or Apennines, probably due to the differences of
selective pressure between their shelter-areas and the areas of postglacial recolonization
(remember that this phenomenon of recolonization was little or un-marked for plants of
Corsica and Apennines).
8
During the strongest of glaciations, the lowering of the sea level in the Tyrrhenian basin would have
temporarily connected Corsica to the current Tuscany by the so-called “Tyrrhenian bridge”, which, it seems, remains
a geological hypothesis that is not rigorously proven.
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Relationship with the subsp. montanum:
The presence of this subspecies in Corsica and the mainland while the subsp.
montanum is present only on the continent would lead one to think that subsp.
burnatii is closer to the ancestral type of the species than subsp. montanum, which
would be a derived type. This is however a hypothesis.
In the north-western Alps, subsp. burnatii meets subsp. montanum and there are
many intermediate individuals. This apparent continuum could lead to refute the
subspecific status of the type burnatii. It would be a mistake, because if we look
closer, we see that the composition of the contact area is more an entanglement
of these two types of plants than a pure morphologic continuum. Entanglement of
two subspecies of the same species is nevertheless an unusual fact allowing one to
refute the distinction between these subspecies. In fact, two important physiological
and ecological factors mentioned above, allow, in this case, explaining of such
entanglement:
1. Flowering of subsp. burnatii is earlier than that of subsp. montanum, which
is a factor of genetic isolation and allows locally the parallel maintenance of
two lineages. However, some overlap exists and this isolation is not complete
which allows some crosses and therefore maintains a somewhat morphological
continuum between the two parent lineages.
2. Subsp. burnatii can colonize sites such as larch forests (covering considerable
areas in the Southern Alps) that subsp. montanum cannot do. This allows
maintaining the characteristics of subsp. burnatii even if subsp. montanum
is present not far away. Note that the narrowing of the ecological flexibility
of a form assumed to be derived (subsp. montanum) in relation to the form
from which it derives (subsp. burnatii if our hypothesis is followed) is not an
exceptional phenomenon. In this case, there has been a specialization of the
plant for open environments in altitude. Note in this regard that subsp. burnatii
is absent from the core of the Alps, the area of the highest massifs, where subsp.
montanum abounds by contrast.
.................
All the above leads us to consider the rank of subspecies for this taxon as relevant
and justified.
S. montanum subsp. burnatii [Alpes Maritimes]
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Sempervivum montanum subsp. heterophyllum
(Hazsl.) Jáv. ex Soó
Sempervivum montanum subsp. heterophyllum (Hazsl.) Jáv. ex Soó in Vergleichende
Vegetationsstudien, Zentralalpen, Karpathen, Ungarn, nebst kritischen Bemerkungen zur
Flora der Westkarpathen, in Veröff. Geobot. Inst. ETH Stiftung Rübel, Zürich, 6: 246 (1930)
Synonymy:
≡ [Basionym] Sempervivum montanum [var.] heterophyllum Hazsl.
≡ Sempervivum heterophyllum Hazsl. ex Dostal
≡Sempervivum carpathicum subsp. heterophyllum (Hazsl.) Letz
≡ Sempervivum wettsteinii subsp. heterophyllum (Hazsl.) Letz
= Sempervivum montanum f. majus Domin

Chromosome number: 2n = 42(9) (diploid).
Sempervivum montanum subsp. heterophyllum is a subspecies of S. montanum which,
although anciently known, has long been neglected although it appears clearly
differentiated from the other subspecies.
Sempervivum montanum subsp. heterophyllum is a native of the Western Carpathians,
more precisely the southern Carpathian foothills (in central Slovakia). Its area
therefore is not confused with that of subsp. montanum (syn. subsp. carpaticum)
that grows on the high summits of the Carpathian main range further north
(Mount Tatra and neighbouring Carpathian ranges).
Morphologically, subsp. heterophyllum has very large rosettes for Sempervivum
montanum, 4-7 cm in diameter and rather open, with relatively persistent stolons
and rather pale green leaves, which are few, broad and spatulate but hardly
succulent.
A surprising houseleek:
What is most remarkable from an ecological point of view is that this subspecies
is indeed a plant of very low altitudes, its populations growing at less than
1,000 m (from 260 m) which is exceptional for a Sempervivum montanum, all the
other forms of this species being plants from altitudes and even from very high
altitudes.
9
Boscaiu M. in Letz R. & al. (1999), Chromosome numbers of several interesting taxa of the flora of
Slovakia, in Biologia, Bratislava, 54(1): 43-49
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Sempervivum montanum subsp. heterophyllum colonizes the sites of
silicate effusive rocks in this primarily limestone region, because
like all the other Sempervivum montanum, this plant is strictly
acidophilous. The locations where this plant grows are often rocky
islets, sometimes even simple rock walls, emerging from the forests
that cover (or formerly covered) this region. This plant is considered
as rare, but because of its habitat spread in small and localized
populations, the numbers of the overall population are likely to be
underestimated.
Phylogenetic hypotheses:
The habitat of Sempervivum montanum subsp. heterophyllum
strongly suggests a plant in a situation of post-glacial relict, which
it probably is. Its ancestors probably found refuge in the southern
Carpathian foothills during Quaternary glaciations, after being
pushed down to these low altitudes by glaciers.
During the post-glacial warming, these plants have stayed there,
isolated on islets of silicate rocks by the rapid development of
forests; their gradual adaptation to the conditions of the lower
altitudes was probably facilitated by the continental climate with
long and relatively cold winters of this region.
If one considers this plant as a relict, it is possible that it kept a
state fairly close to the ancestral state of S. montanum, at least for
some of its characters. We have mentioned above that the subsp.
burnatii is probably also relatively close to the ancestral state of
S. montanum during Tertiary times, particularly its populations
of Corsica and the Tosco-Emilian Apennines. Comparing the
morphology of these two geographically distant subspecies
further strengthens this hypothesis and thus leads to assume that
S. montanum, as we know it today, is derived from an ancestral
pre-glacial population of houseleeks with large rosettes and broad
flat hairy leaves and that global population already colonized the
Alps and the Carpathians during the Tertiary period.
S. montanum subsp. heterophyllum
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S. montanum subsp. heterophyllum
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The question of Sempervivum stiriacum
In the Eastern Alps, from the Großglockner massif and in all the
remaining ranges eastwards from this massif, Sempervivum montanum
subsp. montanum is replaced by a taxon that is generally regarded as
one of its subspecies: Sempervivum montanum subsp. stiriacum Wettst.
ex Hayek.

A seemingly simple problem...
This plant is usually considered as a vicarious(10) subspecies of subsp.
montanum in the Eastern Alps. It shows a relative morphological
individualization: rosettes of similar size or slightly bigger (2-4 cm
diam.) than those of S. montanum subsp. montanum with slightly more
leaves, which are sometimes narrower but often flatter and more
tapering, more acute, with a dark apical spot which is well marked
and without gradient, which is an unusual feature for a S. montanum.
Karyologically, this plant is tetraploid (2n = 84). It would be the only
known tetraploid form of Sempervivum montanum, the latter being
usually diploid (2n = 42). Ecologically, it is a silicicolous plant as are
all Sempervivum montanum (the few occurrences of it in limestone
regions corresponds to crystalline islets in limestone areas), but it
goes a little lower down in elevation than the subsp. montanum.

... which proves to be more complicated than it
seems
If we limit ourselves to the foregoing, this taxon stiriacum appears
indeed to be only a well individualized tetraploid form of S.
montanum, for which the status of subspecies would therefore seem
imperative. However, its field study shows that this conclusion is
probably hasty:
10
The taxon B is vicarious of the taxon A if A and B are related but differentiated, and
occupy the same ecological niche but in two independent but not directly adjacent territories.
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- The type stiriacum replaces the type montanum in the Eastern Alps
and the two forms come into contact in the central Alps, but in this
contact zone, there are no hybrid or intermediate forms between
them. This demonstrates the difficulty of crosses(11) between these
two plants; this fact is very rare in the genus Sempervivum, even
between different species.
- These two forms are present together in the seam zone of the
Großglockner massif where they occupy very close but different
sites, with a clear vertical zonation, the subsp. montanum growing
above the “subsp. stiriacum” apparently without any mixed
population. This shows a clear difference in their ecological
requirements, so we cannot speak of simple vicariance.
- The coexistence in the same zone of two different subspecies of
the same plant species is a rather unusual phenomenon, and in
such a case, an entanglement or a continuum would be noticed
(see above the remarks about subsp. burnatii). This is impossible
to detect in the case of these two plants, the recognition of one or
the other plant in their zone of contact is without problem and
the micro-populations are homogeneous, corresponding to one
or the other plant and topographically well separated.
If we add to these field data the characters mentioned above:
-A morphological differentiation which is easily recognizable.
-A karyological differentiation (tetraploid).
We consider it unreasonable to speak in this case of two subspecies
of a single species, and we believe it is justified to consider this taxon
with a specific rank, this opinion being based on morphological,
chorologic, ecological and karyological arguments. Note that this
taxon was rightly described initially as a species:

11
Their hybrid would be triploid, therefore probably not very fertile. This would
explain the absence of backcrossing but not the absence of direct hybrids.

S. stiriacum
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Sempervivum stiriacum Wettst. ex Hayek in Flora von Steiermark 1: 688
(1909)
Synonymy:
≡ Sempervivum montanum subsp. stiriacum Wettst. ex Hayek
≡ Sempervivum montanum var. stiriacum (Wettst.) Praeger
≡ Sempervivum braunii Funk ex W.D.J.Koch
= Sempervivum montanum var. braunii (Funk) Wettst. ex Hayek
= Sempervivum stiriacum [var.] braunii Wettst. ex Hayek
= Sempervivum montanum f. braunii (Funk) Guillaumin

Chromosome number: 2n = 84(12) (tetraploid).
NB: Sempervivum braunii Funk ex W.D.J.Koch is only a variant with
yellowish flowers rarely encountered here and there, to which it would not
be reasonable to grant a nomenclatural status.

A very precise and very particular area
Sempervivum montanum s.s. is now totally absent from the Eastern Alps. It
is however omnipresent in the western and central Alps. The Großglockner
massif represents its eastern limit in the Alps range.
Similarly, Sempervivum stiriacum is present and common in the Eastern
Alps, but is totally absent further west, in the central and western Alps.
Eastward, in the nearby Carpathians, S. stiriacum is totally absent and one
finds again the diploid S. montanum, as in the Western Alps.
The overall area of S. montanum in the Alps and the Carpathians is
brutally interrupted in the Eastern Alps, where it is fully substituted by S.
stiriacum which establishes a sort of bridge between the eastern and western
populations of S. montanum (from that comes the fact that it was considered
as a simple local vicarious, we have shown above that this is not exactly the
case).

12
Zésiger F. (1961), Recherches cytotaxonomiques sur les Joubarbes, Note préliminaire, in
Ber. Schweiz. Bot. Ges. 71: 113-117.
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[Jacquin, N.J. von, Florae austriacae, 5: tab. 41 (1778)]

Sempervivum montanum

229

Phylogenetic hypotheses
While considering Sempervivum stiriacum at
the specific rank, we do not deny the close
relationship between these two species: their
appearance is rather close, their flowers are
the same and they are both strictly silicicolous.
S. stiriacum is obviously a tetraploid species
derived from S. montanum, or at least from
its ancestors, appeared by doubling of the
chromosome stock of the latter (42 × 2 = 84).
Indeed, an autotetraploid form always derives
from a diploid and not the reverse. We can
thus say with little risk of error that S. stiriacum
appeared in the Eastern Alps secondarily from
the diploid S. montanum but this appearance
is probably old; the two branches have then
evolved independently and today S. stiriacum
is no longer just a tetraploid S. montanum (cf.
supra).
It is likely that S. stiriacum has gradually and
now completely replaced S. montanum in the
Eastern Alps. The best adaptation of S. stiriacum
to moderate altitudes that characterize this part
of the Alps has certainly contributed to this
supplantation of competitive nature. Besides,
when S. stiriacum is present, S. montanum
succeeds to locally persist only when the
altitudes rise sufficiently for it to grow over S.
stiriacum without direct competition, this is the
case in the Großglockner massif which is the
current confrontation area of these two taxa.
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A very competitive tetraploid plant
Polyploidy is known to often increase vigour and adaptation capacity of the
organism concerned (due to the increase of the number of genes and homologous
alleles) and thus make it more competitive in comparison with diploids from
which it derives, but this is verified only for allopolyploids (i.e. additives crosses
between different species) and not for autotetraploids (simple doubling of the
chromosome stock of a diploid species). Indeed, an autopolyploid is often the
victim of the expression of recessive defects and its fertility is often lower(13)
than that of the diploid from which it derives. One observes generally that an
allopolyploid can easily supplant one of the diploid from which it derives,
while an autotetraploid will tend to coexist with the original diploid as simple
“chromosomal race” present here and there but it will not tend to supplant it,
especially not totally as is the case here.
In the case of Sempervivum stiriacum, increased adaptability is proven by the
fact that this plant adapts to lower altitudes and more varied habitats than S.
montanum and increased competitiveness is demonstrated by full supplantation
of S. montanum throughout the large area where S. stiriacum is present.

S. stiriacum

How to explain that?
Sempervivum stiriacum is either an unusual autotetraploid regarding its
competitiveness, but in the field of life what is unusual is never impossible, or
it is not a real autotetraploid but an allotetraploid coming from the additive
cross of S. montanum with another houseleek from the Eastern Alps, today
disappeared and totally supplanted by the tetraploid. This houseleek therefore
had a chromosome number of 2n = 42, like S. montanum, or slightly higher
because some chromosome pairs are sometimes lost during the process of
polyploidization. This plant has, apparently, left no trace, so this hypothesis is
highly speculative but nevertheless cannot be totally dismissed.
The not improbable hypothesis that Sempervivum stiriacum is a disregarded
allotetraploid, whose only one parent is S. montanum, would of course strengthen
the point of view consisting to consider it as a species of its own and not merely
as subspecies of S. montanum.
13
Reduced fertility due to meiotic anomalies related to the formation of tetravalents instead of
bivalents.

S. stiriacum
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S. stiriacum
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Ecology
Sempervivum montanum is a plant
of high altitudes (except its subsp.
heterophyllum), with a behaviour
not really psychrophilous but at
least needing high nycthemeral
temperature ranges with what
seems the most important
parameter: cold nights.
Regarding
the
vegetation
levels, Sempervivum montanum
is especially common in the
subalpine and alpine belts and
descends little in the mountain
belt where it quickly becomes
scarce. In the upper belts on
silicate substrate, especially in the
Alps, S. montanum often forms
continuous and large populations
and is extremely banal and
is usually the predominant
houseleek.

S. montanum subsp. burnatii

S. Baglioni
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Sempervivum montanum occurs much more rarely at low levels than some
of the other species with which it coexists frequently (S. arachnoideum,
S. grandiflorum, S. tectorum, S. wulfenii). Only one of its subspecies (subsp.
heterophyllum) was able to adapt to low altitudes in a limited area, with
a very continental climate, where it grows on rocky islets in the forest as
post-glacial relict.

Sempervivum montanum shows a strict acidophilia, one of the strictest in
the genus Sempervivum. No natural location of S. montanum is known at
this day elsewhere than on acid silicate rock (crystalline or volcanic). In
the massifs mixing crystalline islets emerging from sedimentary layers
(e.g. the Dolomites), S. montanum is only present on these islands and
completely absent elsewhere.

A beautiful set of Alpine Crassulaceae on silicate
rocks, around 2,200 m in the Valais Alps:
1
2
3
4

:
:
:
:

Sempervivum montanum subsp. montanum
Sempervivum tectorum
Sempervivum arachnoideum
Sedum alpinum

1
2
2
3

4
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The heliophily of Sempervivum montanum is more
or less marked, as it sometimes grows in partial
shade among junipers or under sparse bushes,
which, at high altitude, remains however very
bright situations; one of its subspecies (subsp.
burnatii) although generally very heliophilous is
also capable of growing in the undergrowths of
larch (deciduous conifer), so in full but relatively
clear shade in summer. Sempervivum montanum
is therefore a preferentially and significantly
heliophilous species but with a good ability to
adapt to lower light environments.

S. montanum subsp. montanum
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S. montanum subsp. burnatii
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Distribution
Sempervivum montanum is a species with a very wide distribution since it is found from the west central
Pyrenees up to the east of the northern Carpathians (in Romania), including the Alps and the northern
Apennines, with a wide gap in the Eastern Alps where it is replaced by S. stiriacum.
Within this area, Sempervivum montanum is a very common plant and is present wherever the
environmental conditions are consistent with its ecological requirements (sufficient altitude and silicate
substrate).

*

S. montanum subsp. montanum
(incl. subsp. carpaticum)
S. montanum subsp. burnatii
S. montanum subsp. heterophyllum
S. stiriacum
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Natural hybrids
As always with the houseleeks, studying Sempervivum montanum without
taking into account its many natural hybrids would be neglecting an important
part of the reality of this plant.

Sempervivum ×barbulatum Schott
(S. arachnoideum × montanum)
Sempervivum ×barbulatum Schott, Österreichische Semperviva, in
Oesterreichisches Botanisches Wochenblatt Gemeinnütziges Organ, Vienne, 3: 91
(1853)
Synonymy:
= Sempervivum ×ausserdorferi Huter
= Sempervivum ×delasoiei C.B.Lehm. & Schnittsp.
≡ Sempervivum ×barbulatum n-var. delasoiei (C.B.Lehm. & Schnittsp.) G.D.Rowley
= Sempervivum ×fimbriatum C.B.Lehm. & Schnittsp. (non Schott)
= Sempervivum ×hausmannii Ausserdorfer ex Huter (non C.B.Lehm. & Schnittsp.)
= Sempervivum ×jeanbernatii E.G.Camus
= Sempervivum ×lautareticum Lamotte
= Sempervivum ×leucopogon Schnittsp. ex Lagger
= Sempervivum ×macrantho-arachnoideum Jeanb. & Timb.-Lagr.
= Sempervivum ×arachnoideo-macranthum Jeanb. & Timb.-Lagr.
= Sempervivum ×montaniforme Huter
= Sempervivum ×pygmaeo-arachnoideum Jeanb. & Timb.-Lagr.
= Sempervivum ×spurium E.G.Camus
= Sempervivum ×timbalii E.G.Camus
≡ Sempervivum frigidum [var.] timbalii (E.G.Camus) Rouy & E.G.Camus

Sempervivum ×barbulatum Schott is a nothospecific binomial name used
to designate collectively the hybrids of type Sempervivum arachnoideum ×
montanum whatever the infraspecific taxa concerned of the parents, these
latter can be quite varied because of the wide area of coexistence of these two
variables species with a wide distribution. So we find this natural hybrid in
the Pyrenees, the western and central Alps, Corsica and the Tosco-Emilian
Apennine.
S. ×barbulatum
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Sempervivum ×barbulatum is common where both parents live together.
Note that it is the most common hybrid form of Sempervivum arachnoideum
in the Pyrenees while in the western Alps it is rather Sempervivum
×piliferum (arachnoideum × tectorum) that is the predominant hybrid form;
this phenomenon is probably due to a shift in flowering of Sempervivum
montanum, its type burnatii, with slightly earlier flowering, predominating
in the SW Alps.

Morphologically, Sempervivum ×barbulatum roughly holds the middle
ground between both its parents and confusion with one of these is
possible. According to the abundance or not of the hair of the hybrid
individual concerned, confusion with S. montanum is sometimes possible,
but it is mainly with a little hairy form of Sempervivum arachnoideum that
it may occur, and, indeed the question often arises in situ, especially in
the Pyrenees...

S. ×barbulatum with its parent
S. montanum on the right.
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There is some confusion in some works between the spelling
“barbulatum” (correct) and “barbatulum” (incorrect), this old
confusion is maintained by the fact that each graphs has a
coherent meaning (barbulatum = “with short and fluffy hair”,
barbatulum = “with scattered hairs”).
Caution! In cultivation, you’ll find most often under the name
of “Sempervivum ×barbulatum” not a natural hybrid form of
the type arachnoideum × montanum but a form of Sempervivum
arachnoideum (a very nice form by the way) whose origin is
not documented and is therefore a cultivar: Sempervivum
‘Hookeri’.

S. ×barbulatum

S. ×barbulatum
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Sempervivum ×christii Th.Wolf
(S. grandiflorum × montanum)
Sempervivum ×christii Th.Wolf, Notice sur quelques plantes nouvelles ou
rares pour le Valais, in Bulletin des Travaux de la Société Murithienne (Société
valaisanne des Sciences Naturelles), Sion, fasc. 16-18, «1887-89»: 29 (1890)
Sempervivum ×christii is a frequently occurring hybrid and is constant
where the species cohabit or are in close contact. It’s worth noting that
S. grandiflorum presents its maximum frequency at lower altitudes than
those where S. montanum flourish, so that S. ×christii often represents
a link between the levels occupied by the two species, becoming the
predominant or even the only species growing in some intermediate
places and thus establishing a morphological and altitudinal pseudocontinuum between its two parent species.

S. ×christii

Although intermediate between the two parent species, the aspect of
this hybrid frequently reminds one more of Sempervivum grandiflorum
(bigger and more open rosette, wider leaf) than of S. montanum. Outside
the flowering period, confusion between S. ×christii and a small-sized
S. grandiflorum is quite possible and common. The flower colour of this
hybrid is rather variable, classically intermediate between the parent
species, and thus yellowish-beige; specimens with pink flowers, or on the
contrary, very pale flowers are frequent though. The distinction between
S. ×christii and the possible white flowered forms of S. grandiflorum
(likely back-crossings of this hybrid with S. grandiflorum) can be really
complicated.
The natural area of this hybrid is the same as that of its parent S.
grandiflorum: the concavity of the western part of the Alps, with a slight
shift due to the tendency of this hybrid to climb higher than its parent.

S. ×christii
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Sempervivum ×rupicolum Kerner
(S. montanum × wulfenii)
Sempervivum ×rupicolum Kerner, in Oesterreichisches Botanisches Wochenblatt
Gemeinnütziges Organ: 285 (1870) ; et in Zeitschr. Ferdinandeums Tirol., Innsbruck, ser.
3, 15: 270 (1870)
syn.: Sempervivum ×theobaldii Brügger

Sempervivum ×rupicolum is by far the most frequent amongst the natural hybrids of
S. wulfenii, considering the almost constant cohabitation of S. montanum and S. wulfenii
(which is much more localized than it) because of the very similar requirements of the
two species (high altitude, silicate substrate). S. ×rupicolum is the predominant element
of the “cloud” of hybrids that generally surrounds every station of S. wulfenii. It is
therefore far from being a rare plant.
The rosettes of S. ×rupicolum are more similar to S. montanum than to S. wulfenii, but
the colour is often a very pale green, yellowish sometimes, whilst its tall flower stalk
resembles more that of S. wulfenii than the short one of S. montanum. This flower stalk is
therefore very long and heavy compared to the rosette’s small size and, as a consequence,
is often flexed at its base. The flowers are easily recognizable for their peculiar beige
colour.

S. ×rupicolum

So, identifying S. ×rupicolum in nature is rather easy: if you encounter a “S. montanum”
with pale leaves and a tall stalk bearing beige flowers in the eastern Alps, it’s certainly
a S. ×rupicolum. However, it’s important to point out that some rare individuals have
purplish flowers, similar to those of S. montanum (in the Sempervivum genus, the red
colour of the flower is frequently dominant over the yellow colour in some hybrid
individuals, whilst in others it appears like an intermediate colour). There’s no other
difference between the specimens with a beige flower and those with a purplish
flowers, so that nothing leads to believe that the latter are the result of back-crossings of
S. ×rupicolum with S. montanum, but without certainty.
The natural area of this hybrid is the same is the same as that of its parent S. wulfenii in
the Central Alps (it is absent from the eastern part of the area of S. wulfenii and from its
low altitude locations due to the local absence of S. montanum).
S. ×rupicolum
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Sempervivum ×schottii C.B.Lehm.
& Schnittsp.
(S. montanum × tectorum)
Sempervivum ×schottii C.B.Lehm. & Schnittsp., in
Berichte Offenbacher Vereins Naturkunde 1: 35 (1860)
Synonymy:
= Sempervivum ×adenotrichum Burnat
= Sempervivum baeticulum Brügger ex P.J.Mitch.
= Sempervivum baeticum Brügger ex Hayek
= Sempervivum ×rhaeticum Brügger
≡ Sempervivum ×schottii n-var. rhaeticum (Brügger)
G.D.Rowley

Without being rare, Sempervivum ×schottii shows
itself usually as isolated individuals here and
there and not real populations as in the case of the
aforementioned hybrids and especially Sempervivum
×barbulatum Schott (arachnoideum × montanum).
The reason may simply be that among these three
species (S. arachnoideum, S. montanum, S. tectorum)
S. montanum tends to have in situ the earliest
flowering (especially its subsp. burnatii) and S.
tectorum has the later, what reduces the period of
overlapping of parents flowering. In addition, the
maximum frequency of the two parent plants is
located at different altitudes, significantly lower for
S. tectorum than for S. montanum, and their direct
cohabitation is somewhat less frequent than in the
case of the other species mentioned (but insects are
in charge of transporting pollen from a distance).

S. ×schottii
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Morphologically, Sempervivum ×schottii
C.B.Lehm. & Schnittsp. is intermediate
between its parents regarding its general
appearance but the often rather small
size of its rosettes makes it closer of
Sempervivum montanum than Sempervivum
tectorum.
Be careful not to confuse Sempervivum
×schottii C.B.Lehm. & Schnittsp. with
Sempervivum schottii Baker (non C.B.Lehm.
& Schnittsp.) which is a later homonym
corresponding to a non-hybrid form of S.
tectorum.
The area of this natural hybrid includes
the Pyrenees, the western and central
Alps, the Tosco-Emilian Apennines; but
with many gaps, remember that!

The observer unaccustomed to the high
variability of houseleeks will struggle to
recognize the same hybrid in this plant
and that of the previous photo. The latter
is from the Pyrenees, an area where
S. montanum is medium-sized (subsp.
montanum) and S. tectorum smaller than
their Alpine counterparts. By contrast,
this plant is from the Maritime Alps where
S. montanum is large and broad-leaved
(subsp. burnatii) and S. tectorum is also
quite large. Despite the differences in
appearance, it is indeed S. × schottii in
both cases.
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S. montanum subsp. heterophyllum

J. Jezek
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Cultivation notes
An attractive plant...
Sempervivum montanum, whatever the subspecies concerned and whatever
the origin or the morphotype thereof, is a beautiful houseleek forming
compact tufts of intense bright green often tinged with frost and purple at
high exposures; the plant is particularly attractive when flowering because of
its large flowers borne on short stalks.
Sempervivum montanum therefore appears to be a particularly interesting
plant to keep in cultivation.

S. montanum subsp. montanum
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... but disappointing
Alas, Sempervivum montanum is one of the most
disappointing houseleeks in cultivation in the plains.
The problem is not a lack of vigour or a tendency to
rot because, compared to some other houseleeks
from high elevations, its vigour remains correct in
cultivation at low elevation and it is relatively resistant
to winter moisture (however it requires a protection
under oceanic climate). No, the problem is that it is
certainly the houseleek which deforms itself the most
in cultivation at low elevation: it’s difficult to recognize
the same plant when you see it in situ and in cultivation:
its stolons which are normally very short and hardly
visible, lengthen like strawberry runners and colonize
the neighbouring pots, even the rosette axes lengthen,
not only the flower stems but also the axes of vegetative
rosettes that become like a column with a tuft of green
leaves above a long sleeve of old dry leaves...

S. montanum subsp. montanum

In short, this plant in cultivation is often not very
pretty and even downright ugly, let’s face it; only its
flowers are always beautiful which justifies keeping it
in ornamental cultivation.

It will be very difficult to maintain the aspect of these
beautiful plants once introduced into cultivation in the
plains, which is not surprising when you consider that the
upper photo was taken in the Alps at 2,100 m and the
bottom one at 2,800 m. Ecological conditions of these
high altitudes are impossible to reproduce in the plains.
S. montanum subsp. burnatii
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The reasons for the problem
What is the cause of this aesthetic disaster?
One immediately thinks of the lack of ultraviolet rays, very diminished
in the plains because filtered by the thickness of the atmosphere compared
to the natural locations of the plant at high elevation; this is probably one
of the reasons but certainly not the only one and probably not the main
one, because individuals of Sempervivum montanum growing in situ in
undergrowth of larch (cf. supra) receive very little UV and present no
such distortions.

nycthemeral temperature range in the plains and especially the night
temperatures that are much too high and allow nocturnal growth in length of
axes that would normally be blocked in situ by the strong lowering down of
night temperatures. This would require to be confirmed experimentally, but
is probably the cause of the important deformation of S. montanum when it is
cultivated in the plains.

This deformation is of course variable, depending on the area of cultivation
In fact, the main cause of this kind of etiolating that is not really so and S. montanum will be much more beautiful and will show a much more
(because it affects the stems but not the leaves) seems to be the insufficient natural appearance under a continental climate than under an oceanic climate.

J. Jezek
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Extreme temperatures
Although Sempervivum montanum is a houseleek coming from
high elevation areas, high summer temperatures are relatively well
tolerated compared to some other houseleeks: it does not like them
but it will only yellow a bit and will stop its growth, but without
much damage until the night temperatures remain cool.
Night temperatures above about 18-20°C for a prolonged time
leads to metabolic suffering for the plants. In order to remedy this
problem, it’s better to reduce the exposition time to the sunlight of
the rosettes, choosing the best situation for cool, night temperatures:
the exposition E-NE.
It’s important to water the plants regularly when the substrate is
just dry, in order to avoid water stress during the hot periods. S.
montanum tolerates prolonged water stress when the temperature is
cool or cold by night, but it’s a problem when the night temperature
is warm. In these conditions, the water stress doesn’t directly
damage the plant, but it upset the thermal balance of the plant:
the evaporation of the water through the stomata is the main way
of thermal regulation of the plants, so for a houseleek which is
suffering high temperatures it’s better to avoid two things: 1) the
prolonged closure of the stomata during the night, 2) the retraction
of the rosettes, since the globular shape is the worst from the point
of view of the heat exchange. We have only one solution: regular
watering.
As for its resistance to frost, it is total: in situ this plant faces the
rigors of winter in the Alps at almost 3000 m a.s.l. without any
problem, so freezing at winter in the plains can only make it smile,
but take care of the etiolation which of course decreases much of
its resistance to low temperatures.

S. Baglioni

S. montanum subsp. burnatii
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Propagation
As with all the houseleeks, sowing Sempervivum
montanum is very easy and occurs spontaneously and
massively in cultivation if you are not careful but
the plantlets are often hybridised and therefore it’s
preferable to use vegetative propagation by planting
daughter-rosettes, which are produced in abundance.
In fact, given the tendency of the plant to lengthen its
stolons in the plains, you’ll spend your time planting
rosettes in the original pots to try to keep the tufts as an
aspect of... tuft.

S. montanum subsp. montanum

S. montanum subsp. burnatii

S. Baglioni
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S. montanum subsp. burnatii

Where and how to get Sempervivum
montanum?
This species is in the trade plant list of nearly all the
growers of hardy succulents and alpine plants. The
subspecies heterophyllum is often a bit more difficult
to obtain but it is present in the plant list of some
specialized growers.
This plant being ubiquitous and very abundant in situ
in high elevation areas, especially in the Alps, picking a
few side rosettes in areas where the plant is not protected
is not a problem for the plant and its environment.

S. montanum subsp. montanum
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Conclusion
At high altitudes, Sempervivum montanum is the most banal
and the most abundant houeleek in Western and Central
Europe on crystalline rocks. Its banality does not prevent
it from being one of the most beautiful in situ and its vast
distribution allows one to ask some interesting questions
about its phylogeny while trying to better understand its
origins, because, even in culture, a plant is not only an isolated
living being; this is the result of a whole story that we must try
to understand, this is not simple, but so captivating!
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EDITORIAL
Believe or not, fog is important for many succulent plants.
In Europe, the fog is sometimes so dense that you feel you can cut it
with a knife, but even this enveloping mist is very important for many
maritime succulents, as well as for the native succulents which grow
at the tops of high mountains, as an important water supply during the
dry, summer months.
On the other side of the globe, the coastal deserts of the western side
of Southern Africa and South America are so arid that rain can be
absent for many years. In these harsh lands, a kind of magic happens: every night a dense but delicate
fog comes from the Ocean inland, so that many succulents can survive all year long without a single
drop of rain, thanks to this moisture. They sometimes do better than many plants which grow in normal
desert, such as in some parts of the USA, for example.
But it’s at the base of these plants that another sort of magic occurs.
In the Namib desert, the surface of the soil is often covered for kilometres by thick, dry formations, a
sort of compact layer of contracted filaments, attached to the soil. When the fog comes from the Atlantic
Ocean, it supplies enough water to revive this living crust, which in a matter of minutes transforms and
shows its nature: amazing lichens with various and often colourful forms.
Crusts with a biological origin covers soil and rocks all over the world, and October is the best month
to visit a plain in Mexico, since it’s possible to see dozens of colourful flowers of Ariocarpus emerging
from the encrusted soil.
Ok, it’s time to read more about this...
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Tr a v e l o g u e o f a p h o t o g r a p h e r
and a naturalist
(Part 3)
by Stefano Baglioni
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I

t was almost time to come back to Italy…
During my American journey, I saw endless deserts, impressive mountains, unforgettable landscapes…

But if deserts were vast there, by night they were overhung by immense black skies, and the feeble light
of countless stars was so bright to gently illuminate cactus and succulent plants, which seemed to take on
abstract vibration, at least to my eyes.
In that corner of Death Valley I tried to capture in a picture the emotions I felt during those sleepless night,
looking at the Milky Way while a coyote howled, breaking the silence in the endless search for the perfect
composition of the photo.
I think there are no adequate words to describe what I saw there every time I took a look at the sky on those
nights, so I will leave the photos to speak for me.
This is the end… the end of a journey I will never forget.
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Peru: land of deserts, ice, cacti
and oxygen deprivation
by Håkan Sönnermo
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A

fter a 15 hour flight from Sweden
(and its winter), it was wonderful
to reach Lima in full summer.

I was very happy to meet again fantastic
people, to eat delicious food and just being
in beautiful surroundings, but for me, an
ardent botanist, it was a real pleasure to
find my friends again: the cacti.

Haageocereus sp. [N of Patavilca]
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Back in Peru at last!
Last time I visited Peru, some years ago,
I hiked on my own for a week, with my
backpack and tent, on Cordilliera Raura,
a mountain range where nighttime
temperatures drop to 15°C below zero,
in order to study Austrocylindropuntia
floccosa (Salm-Dyck) F.Ritter. After that, I
travelled on an incredibly bad road for
200 km by bus to Macusani, in order to
examine Punotia (Austrocylindropuntia)
lagopus (K.Schum.) D.R.Hunt. That trip
was great, since I was 100% successful,
I was able to realize what I planned to
do. Honestly speaking, during that trip
I nearly drowned in a river near Raura,
then, on the walk back, whilst I nearly
died because of dehydration, I was
chased by angry dogs so I had to run a
lot, losing my last corporal fluids; last
but not least, on the bus from Lima to
Cajatambo, on the edge of the Raura
Mountains, I could find only salty and
spicy things… Nothing able to keep a
true Cactus Enthusiast away from his
mission!
That trip was fantastic, it whetted my
appetite and I was able to go to Peru
again in December 2013.

Punotia lagopus [Macusani, 4500 m]
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About Peru
Travelling in Peru is not easy, but exciting. The traffic in
Lima is chaotic and there are dangers in every corner, and
in the countryside as well. Everyone seems to drive as that
day is the last day on Earth. People are always kind and
helpful, sometimes too helpful: they are happy to explain
how to get a place, even if they don’t actually know the
right direction… This is one of the reasons why it’s essential
to have new and reliable maps there, especially if you are
planning to drive far from the beaten track.
Many people who go to Peru are worried about their
stomach, but I think that with ordinary precautions you’ll
enjoy your trip without any problem.
I learnt two things from my previous trip: first, keep in
touch with a local friend who can pick you up at the airport
and take care of you during the first, few hectic days;
second: you should hire a car, budget permitting. It is very
important to stop freely wherever you want and as long as
you wish: I remember that during my last journey, on the
bus from Lima, I saw marvelous place for cacti through the
windows, but I couldn’t stop, obviously.
This time, my good friend Carlos Alberto Jimenez Lopez
collected me at the airport and generously let me stay for
one week with him and his family, in their house, where we
planned our Peruvian cacti expedition: I wanted to visit the
deserts north of Lima, to search for Haageocerus Backeb. and
other cacti, as well as the cacti of Puno Mountains.

Haageocereus sp. [N of Patavilca]
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Patavilca
I needed few days for acclima
tizing in Lima, then, with Carlos
and his family, we prepared the
supplies and we drove north,
in the lively Lima traffic. We
wanted to look for Haageocerus
lanugispinus F.Ritter in the
vicinity of Patavilca, about 200
km north of Lima.
We drove through immense
coastal deserts, with only few
houses here and there. The
weather was warm and sunny.
At Reserva Natural de Lachay
we stopped the car: east of the
Panamerican Highway, desert
and mountains were very
inviting, so with plenty of water
in our backpacks we hiked up
sand hills and mountains until
we (happily) found a (probably
newly discovered) colony of
Haageocerus tenuis F.Ritter.
Cleaning session of cacti in situ...
Haageocerus tenuis [Chancay]
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Haageocerus tenuis is a very unusual species and has only been
observed in few places around the area. We enjoyed that find
and we spent some hours taking photographs and studying
the spiny plants. In the meantime, we tried to clean the place
from plastic waste and rubbish coming from the chicken farms
working there, which unfortunately threaten the future of this
species in this locality.

Haageocereus sp. [Patavilca]

Haageocereus tenuis [Chancay]
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Once we had satisfied our need of images of Haageocerus tenuis, we
trekked further up to the mountains and we found a lot of Haageocereus
and Loxanthocereus Backeb., in an extremely arid place: they can
survive almost without any rain, since these plants can survive thanks
to the ocean mist, which provide little water from May to August.
We left the place and we drove toward Barranca, where we could
swim in the Pacific Ocean, wonderful pleasure after the desert.

Loxanthocereus sp. [Chancay]
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Then Patavilca, a small town not far from Barranca, is placed
on the border of the Departemento Ancash: the road to
Cajatambo, the little village on the Andes that I visited the last
time I was in Peru, began not far from there, but we didn’t have
much time, so Cajatambo had to wait. So we drove northward
and we hiked the mountains near Patavilca. We were hoping
to see some Haageocereus lanugispinus, which has never been
observed after Ritter discovery in 1957.

Haageocereus sp. [Patavilca]
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We walked up and down the mountains, finding several
other very beautiful Haageocerus and also lovely specimens of
Mila caespitosa Britt. & Rose, but unfortunately we didn’t find
Haageocerus lanugispinus.

Haageocereus sp. [Chancay]

Acta Succulenta 2(3) 2014

Peru

274

Puno
After some resting days in Lima, I decided to visit the Puno area, Lake Titicaca,
near the Bolivian border. Arrived in Juliaca, where your whole body feels the
altitude, I took a bus to Puno. Puno is ubicated at almost 4000 meters a.s.l., on the
lake Titicaca. You need a couple of days to acclimatize, but you easily forget any
altitude problems there when you meet kind people and you are surrounded by
magnificent landscapes.
Some sleepless nights later, my first trip from Puno, with a Peruvian friend,
went to Lago Umayo, a pretty lake near Silustani. I wanted to find some Lobivia
maximiliana (Heyder ex A.Dietr.) Rausch, which is one of my favorite plants, not
far from the enormous tombs, the Chullpas, where old Peruvian people buried
their dead in the 14th century. We found there several Cumulopuntia pentlandii
(Salm-Dyck) F.Ritter and Lobivia maximiliana, very easy to find because of the red
flowers, very visible among the green grass. What a fantastic place, where you can
combine history with cacti!

Lobivia maximiliana [Puno]
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Macusani
After few days in Puno, I decided to visit again
Macusani, so high in the Andes.
This time the road was much better, so I persuaded
my friend in Puno and we left the town early in the
morning. We drove through Juliaca, then we took the
34B highway, towards Macusani. Just after Azanguro,
though, we decided to stop for some explorations: we
found some Lobivia and very little else.
Very high on the Andes, we saw many peaks mountains
covered by the snow. Close to Rosario we found the
first clumps of Austrocylindropuntia floccosa: the silky,
white hairs gave it the same colour of the surrounding
snow. Close to Ajoyani we found a fantastic cushions of
Punotia lagopus: no word can describe the magnificence
of this plant, I consider it as one of the most peculiar
cacti of the world.
When we reached Macusani after a mountain pass
at 5000 m altitude, we were hungry and tired. After a
while we found a small hotel where we could eat and
sleep, the place was nice but we hoped to be lucky:
often a good sleeping bag is a must, since the room
temperatures seldom rise above 5°C there. Before sunset
we wanted to explore the hills around Macusani, where
we took many pictures of Austrocylindropunta floccosa
and Punotia lagopus. Here and there, the red flowers of
Lobivia maximiliana were impossible to neglect.

Austrocylindropuntia floccosa [Macusani, 4200 m]
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Thunder, lightning and heavy rain obliged us to get back in our icy
rooms. There was nothing to do, darkness fell quickly and we were
exhausted from the altitude, so we fell soon asleep in our sleeping bags.
Macusani is placed between the jungle and the mountains. This city
grows continuously, despite it’s exposed to the injuring weather. I noticed
this in many Peruvian cities. More and more people try to find a new
life far from the largest cities, with a pioneering spirit which is already a
threat for plant life and vegetation.

End of the trip
We took our way back to Puno, then I visited the Lago Umayo again, a
place which I love, with glorious landscape, history and stunning cacti
together.
I spent few resting days in Lima, enjoying the ocean, before my return to
Sweden (and its winter).

Punotia lagopus [Macusani, 4500 m]
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Punotia lagopus [Ajoyani]
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In conclusion, I thoroughly enjoyed this
trip. Everything was good and I’ll never
forget my visits to the deserts north of
Lima, the Puno area with Lago Umayo and
the trip to Macusani on the Andes.
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The European maritime
succulents

Cochlearia officinalis,
the Cape Horners’ succulent
by Gérard Dumont and Antoine Mazzacurati
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I

n the time of sailing ships, all sailors knew this
maritime succulent plant. Not because botany
was one of their primary concerns, but because
this plant prevented them from losing their teeth and
sometimes their life, among conditions related to
scurvy, the scourge of long sea travels in the past(1).
The prevention of scurvy being now ensured by
other means, sailors stopped to pick this little plant
and it found again the tranquility of its native
rocks, a very relative tranquility given the difficult
conditions of the places it has chosen as its living
quarters...

1
Scurvy is the result of a severe and prolonged deficiency in
vitamin C. It is expressed by vascular fragility resulting in bleeding,
muscle weakness, loss of teeth and leads to death if the deficiency
is not corrected in time. The frequency of scurvy during long sea
voyages was related to the difficulty of storing on board fresh food.
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Ecology
Cochlearia officinalis L. is a chasmophyte rupicolous plant
that is characteristic of the steep sea rocks and especially the
cliffs of the rocky headlands jutting into the sea, therefore in
very exposed situations.
At these steep rocky sites, its more typical habitat consists
of the cracks and crevices remaining damp in winter and
strongly drying in summer. This type of habitat has already
been mentioned for Inula crithmoides L.(2) and indeed, these
two plants often live together. Nevertheless Cochlearia
officinalis is less strictly heliophilous than the latter and can
colonize deep crevices under overhangs that I. crithmoides
cannot. Cochlearia officinalis therefore enjoys moderate
shade, partially sheltered by a rocky ledge, but it tolerates
direct sunlight striking vertical walls as well. Its latitude
to sun exposure is particularly wide as it is a facultative
heliophilous plant.
The resistance of Cochlearia officinalis to summer drought
is high because of the succulence of its leaves covered with
a thick cuticle in summer time during which it clearly
behaves as a xerophyte and enters into semi-vegetative
rest. Its succulence fades in late winter when it forms its
flower buds and during flowering, which is very early,
from the end of February and lasts until early spring, being
indifferent to periods of cold which may occur at this time.
The fragrant flowers attract insects, but given their rarity
at this time of year, it is likely that self-fertilization also
holds a place.

2
Dumont G. & Mazzacurati A. (2013), Inula crithmoides, The false
Crithmum who dreamed of being a true one, in Acta Succulenta 2(2) : 142-171.
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Just as with Crithmum maritimum that we presented here(3), Cochlearia
officinalis is a resident of the “spray zone”. It is found most often in
association with Crithmum maritimum but, altough its withstands
sprays very well, its maximum frequency is slightly higher than that
of Crithmum, that means C. officinalis doesn’t grow down as low to
the waves as the latter. However, this last statement is untrue for
many places, especially on high rocks facing north, where it often
grows even lower than Crithmum maritimum, but this is probably the
consequence of a much more pronounced heliophily in the latter,
that is to say, it is not Cochlearia officinalis which grows lower in such
sites but Crithmum maritimum which grows less low because of the
shadow of the slope.
3
Dumont G. & A. Mazzacurati A. (2013), Crihmum maritimum, The succulent of
storms, in Acta Succulenta 1(1): 21-44.

Crithmum maritimum
Inula crithmoides

Cochlearia officinalis

Acta Succulenta 2(3) 2014

Cochlearia officinalis

283

As with many maritime rock plants, Cochlearia
officinalis is halonitrophilous. It supports salt
remarkably well and benefits from trapping
minerals and organic matter in cracks brought
by the wind and sprays. Its high nitrophily is also
highlighted by its frequency on rocks covered
by seabird droppings (ornithocoprophily). In
these seabird repositories, it often grows alone
and abundantly(4).

4
Droppings of seabirds are rich in ammonia. The
ammonium ion (NH4+) at high concentrations is very
aggressive against plant tissues (roots and leaves) that burns
quickly if the plant is not adapted; in return, it is immediately
and directly absorbed by the plant as nitrogen supply.

Most of these white and orange spots are not lichen but droppings
of seabirds, which this rock overhanging the sea is covered with.
Cochlearia officinalis is the only plant that is locally present.
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In winter, its habit, a rosette lying on the substrate allows it to easily
withstand the strongest storms.
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Although sea crags are its most common habitat by far, it is sometimes
possible (but rare) to find Cochlearia officinalis in the higher part of the salt
marshes, but be careful to not confuse it with his cousin Cochlearia anglica L.,
which is much more frequent in this type of biotope!
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Cochlearia officinalis does not seem to show clear
preference about the reaction of the substrate. If it
seems to be more common on siliceous acid rocks, it
is mainly because they predominate in the whole of
its distribution area!
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A northern plant with a
pseudo-mediterranean
pace of growth
Cochlearia officinalis has a pace of growth
adapted to very strong alternating hydric
regime on the Atlantic coastline, with very
wet winters and rather dry summers. Its
growth remains active throughout the winter
and accelerates very early in late winter and
early spring, the time of flowering.
Cochlearia officinalis begins to develop
its flowering stems very early – they are
already visible in the heart of the rosettes
in January-February – then it blooms
from March (or late February) to June and
fruits. The rosette having bloomed dies but
produces a new rosette at its base that will
spend the summer in slower growth and
then will resume active growth during the
following winter. This pace is accompanied
by a relative dimorphy between summer
rosettes (very succulent, waxy and very
tough rounded leaves) and winter and
spring rosettes (less succulent with tender
leaves more or less shield-shaped)
This winter growth is probably one of
the reasons for its clear preference for
headlands rather than rocks further
back because it hardly ever freezes on
headlands and rare frosts are minimal and
very short.
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Description
Plant: biennial or, more often, short-lived perennial; habit as a
rosette lengthening and branching during flowering. Some older
individuals develop a short trunk and a few vegetative branches.
The morphology is very variable depending on the population,
individuals from the same population, the time of year and
especially this aspect is highly responsive to environmental
conditions.
Roots : long taproot plunging deep into cracks in the bedrock.
Leaves: – Rosette leaves: evergreen, glabrous or slightly papillose,
fleshy, leathery, long-stalked ; heart or kidney shaped, shiny, dark
green, mottled brown and purple in summer, blade – Stem leaves:
much smaller, in auriculate shield somewhat reminiscent of the
ivy leaf, basal ones short-stalked, apical ones with more or less
clasping sessile base.
Inflorescence : a simple raceme ; terminal inflorescence surrounded
by multiple inflorescences radiating from the axils of the upper
leaves of the rosette. Flowering starts close to the rosette before
the elongation of the inflorescence, this lengthening is progressive,
internodes and flower stalks stretching a lot after the withering of
each flower. The elongation of the inflorescence which is reached
at the end of flowering is highly dependent on environmental
conditions (5 to 50 cm).
Flowers: small (4-5 mm), white, rarely slightly pink, fragrant; typical
crucifer hermaphrodite flower with 4 sepals, 4 petals (two times
longer than sepals) and 6 stamens with subequal filaments (2 just
slightly shorter than the 4 others).
Fruits: rounded globular siliqua, slightly flattened transversely,
about 5 mm in diameter, containing few seeds.
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Possible confusion:
In practice, Cochlearia officinalis can be confused only with the other maritime Cochlearia
(Cochlearia anglica, already mentioned, Cochlearia danica L., a very common and
opportunistic plant, expanding and largely escaping the coast, and Cochlearia aestuaria
(J.Lloyd) Heywood, much rarer and very localized), but these latter are more slender
(and much smaller in the case of C. danica), much less succulent and are all either annual
(C. danica germinates in the fall and passes the summer as seeds) or biennial, not true
perennial. In addition, their habitats are different, the other maritime Cochlearia prefer,
depending on the species, sea meadows and sandy-muddy environments and when they
are found on rocks (this is sometimes the case for Cochlearia danica) it’s rather on sandyhumic grassy flats in sheltered positions while Cochlearia officinalis is typically a rupicolous
chasmophyte of exposed maritime rocks. This is the only Cochlearia in this case and its
ecological preferences are usually sufficient to avoid confusion.

Cochlearia anglica

In fact, the main risk of confusion arises with hybrids between Cochlearia officinalis and
other maritime Cochlearia. They do not seem very common but their perfectly intermediate
aspect, as their ecology, leads to serious identification problems.
Confusion can sometimes occur in late winter with some small individuals with very
fleshy leaves of Beta vulgatis subsp. maritima (L.) Thell. (sea beet) growing in exposed rocky
site (which is not the main ecology of this plant), but the messy and jagged aspect of the
beet leaves, coming out a big cespitose root stock, allows an easy distinction.
Cochlearia danica

Beta vulgaris subsp. maritima
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Uses
Because of its richness in vitamin C (ascorbic acid),
Cochlearia officinalis was in the past a major antiscorbutic
recognized as such since the Renaissance(5) and was widely
used by sailors who harvested it for consumption before
leaving and took it with them. Because of their succulence
and their cuticle preserving them from a too rapid drying,
cut leaves kept fresh for long. Dried leaves were also
used, although less rich in vitamin C (very sensitive to
oxidation) and therefore less effective. C. officinalis was
also used as a decoction in alcohol that was taken on
board, the prevention of scurvy was then probably not the
only purpose of this preparation...
Apart from this real antiscorbutic property Cochlearia
officinalis was also used for various properties assumed
(respiratory diseases, oral antiseptic, etc.), its name
officinalis keeps the memory of that.
Apart from the context of prevention of scurvy, Cochlearia
officinalis is an edible plant for food purposes but it is
very bitter and acidic in summer. Its taste is somewhat
reminiscent of that of horseradish (Armoracia rusticana
G.Gaertn., B.Mey. & Scherb.) and mustard, which are
botanically close. In winter, its taste is much milder, but
still pleasantly tangy and salty, the initial impression is
very pleasant in the mouth but is then altered by a rather
bitter metallic aftertaste. Mixed with other plants, however,
Cochlearia officinalis can pleasantly flavour salads.

5
Its empirical recognition as an antiscorbutic of course preceded by
several centuries the recognition of its high levels of vitamin C.
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Distribution
Cochlearia officinalis occurs spontaneously in all the
coastal areas of Western Europe, including the British
Isles, and is relatively common on the rocky coasts of the
Atlantic, the Western English Channel and the British
North Sea. It does not penetrate the Mediterranean.
NB: inside the European distribution of this species
some mountainous areas are mentioned here and there;
it’s a broad interpretation of the species including the
mountain species close to Cochlearia officinalis (often
treated as a subspecies of it: Cochlearia pyrenaica DC.,
Cochlearia alpina Watson, Cochlearia micacea E.S.Marshall
rshall) and not Cochlearia officinalis in the strict sense.
Morphological differentiation is relatively low but
there are genomic differences (coastal populations are
tetraploid and mountain ones are diploid)
The actual distribution of Cochlearia officinalis seems
much larger, since it is also mentioned on the North
American Pacific coast, very locally here and there
from northwest U.S. to Alaska, but its spontaneity can
be questioned because its presence could be the result
of old introductions followed by naturalization. The
very ancient use of this plant by sailors has certainly
led to a relative voluntary or involuntary dissemination
of this plant (by cultivation of the plant near the
overwinter boat sites). In fact, it appears that genomic
differences with Cochlearia officinalis (2n = 24, tetraploid)
connect these North Pacific populations to Cochlearia
groenlandica L. (2n = 14, diploid) from Greenland, Iceland
and Spitzbergen (Svalbard).
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Legal protection
In United Kingdom, Cochlearia officinalis is not subject to
any special protection.
In France, Cochlearia officinalis is fully protected in the region
Nord-Pas-de-Calais (Arrêté du 1er avril 1991).
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A bit of nomenclature...
Cochlearia officinalis L., Sp. Pl. : 647 (1753)
Famille : Brassicaeae (nom. altern. Cruciferae)
Type: (Lectotypus) LINN 826-3 // design. Elven & Nordal, in Nord. J. Bot. 22: 69 (2002)

Chromosome number: 2n = 24 (tetraploid) (Gill E. 2007)

The great mess...
The nomenclature of the genus Cochlearia L. is somewhat
blurred because of the morphological variability of most of
the species, the extent of their natural area (for some) and the
wide range of habitats occupied, as well as rather a continuum
between some of them.

The generic name Cochlearia refers to the spoon shape (cochlea = spoon
in Latin) of the leaves of most species of this genus. The specific epithet
officinalis refers to the old medicinal use of this plant.

All species of Cochlearia being more or less interfertile,
the existence of natural hybrids further makes things more
complex...

NB: Cochlearia pyrenaica DC., a plant close to Cochlearia officinalis, growing
in the Pyrenees and the Massif Central, is sometimes subsumed with it
(Cochlearia officinalis subsp. pyrenaica (DC.) Rouy & Foucaud.). Cochlearia
pyrenaica differs morphologically from Cochlearia officinalis sensu stricto by its
less succulent leaves and its pods whose base is not rounded but cuneiform,
and its chromosome number of 2n = 12 (diploid).

The result of this is that the differences in situ between
individuals and populations of one same species are often more
important than the differences between two “species”. The
genus Cochlearia is clearly inhomogeneous and multispecific
but the precise limits between many of its taxa are difficult to
define(6).
The ultimate confusion is achieved in the group of Cochlearia
officinalis sensu lato. The interpretation of this complex species
has varied a lot over time and according to the authors, many
taxa of uncertain value or confused definition have been
described and are referable to this group. Giving a reliable
list of nomenclatural (heterotypic) synonyms of Cochlearia
officinalis is hence a difficult task without a thorough review of
the herbarium types associated with an extensive tour of the
corresponding populations in situ, which we did not do. Those
who went a little deeper into the subject than we did (Gill 2007)
came to the conclusion that everything can be put in synonymy
with Cochlearia officinalis except C. anglica, danica and perhaps
pyrenaica, and that it is even difficult to give a real infraspecific
status to all these taxa put in synonymy of C. officinalis.
So we won’t dwell on this micro-nomenclature with little
practical significance.
6
This is strongly reminiscent of a genus that has been discussed many
times in Acta Succulenta: the genus Sempervivum (Crassulaceae).
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Vernacular names
(gb) Scurvygrass, Spoonwort.
(fr) Cranson officinal, Cochléaire maritime, Herbe aux cuillères, Herbe au
Scorbut.
(it) Coclearia medicinale.

Infraspecific taxa
The infraspecific taxa most often retained for Cochlearia officinalis are the following:
● Cochlearia

officinalis subsp. officinalis

Synonymy:
≡ Cochlearia officinalis var. typica G.Andersson & H.Hesselman, Bih. Kongl. Svenska Vetensk.Akad. Handl. 26, 3(1): 36 (1900)

2n = 24 (tetraploid).
Matches the populations of the European Atlantic coast, those which are the
subject of this paper, and, in our opinion, the only ones that deserve to be attached
to Cochlearia officinalis (as well as many coastal micro-taxa mentioned above).
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● Cochlearia officinalis subsp. aestuaria (J.Lloyd) Nordal & Laane
Cochlearia officinalis subsp. aestuaria (J.Lloyd) Nordal & Laane, in Symb. Bot. Upsal.
31(3): 56 (1996)
Type [Cochlearia officinalis var. aestuaria]: typus non designatus ?
Synonymy:
≡ [basionyme] Cochlearia officinalis [var.] aestuaria J.Lloyd, Fl. Ouest France, ed. 4: 36 (1886)
≡ Cochlearia aestuaria (J.Lloyd) Heywood, in Feddes Repert. 70: 6 (1965) ***
≡ Cochlearia pyrenaica subsp.aestuaria (J.Lloyd) Fern.Casas & M.Laínz, in An. Inst. Bot. Cav.
32(2): 301 (1975)

2n = 14 (diploid).
Biennial plant. Highly polymorphic leaves on the same individual, they are
ovate-elliptic, medium green (darker than in the type anglica, clearer than in
the type officinalis), with margins more or less sinuate or toothed-serrated, not
succulent, blade sometimes a little corrugated and undulated. Higher stem than
that of the type officinalis. Flower variable in size but often smaller than that of
the type officinalis. Frequently incurved petals (inconstant in rich environments).
Globular fruit.
Southwest coast of the Armorican Massif and northern coast of the Iberian
Peninsula (Asturias, Basque Country, Galicia). Rare plant known from a small
number of locations but can proliferate very locally therein.
The habitat of this plant is precise and very strict: only the upstream part
of some estuaries and maritime rivers, in areas still submitted to the tide
but relatively desalted by freshwater (areas with significantly lower average
salinity than in the more downstream parts of estuaries where subsp. anglica
grows). This plant grows in natural sites (mudflats banks) or, more often,
in anthropized sites (docks and walls of raw rocks), where it stands in the
intertidal zone, because in the past the natural biotopes of this plant were all
suitable sites for installation of harbours at the upper reaches of estuaries.

Cochlearia aestuaria
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This taxon is well individualized from the
type officinalis ecologically, genomically and
morphologically. However, it is much less
compared to the subsp. anglica, whose aspect is
often fairly close, with which it can be confused
(and often is, cf. the blur about this plant in the
literature). Nevertheless, its ecological and
genomic individualisation fully justifies the
species status and it should therefore no longer
be regarded as a subspecies of Cochlearia
officinalis.
In France, Cochlearia aestuaria (J.Lloyd) Heywood
is a fully protected species at the national level
(Décret du 13 mai 1982).
Its rarity, its limitation to a few scattered small
locations, which may be considered as shelter
stations, its narrow ecology with less salt
tolerance and its diploid genome (note that the
close mountain species Cochlearia pyrenaica, cited
above, is also diploid while the other maritime
Cochlearia are polyploid, and a polyploid always
derives from a diploid and not the reverse),
all that makes it logical to see in this case, not
simply an ecotype or a variant of the current
maritime populations of Cochlearia, but more
likely a vestigial form (see below) if not ancestral
at least remaining close to the ancestral forms
from which were previously differentiated the
populations of maritime mudflats (C. anglica)
and those of maritime rocks (C. officinalis sensu
stricto). This impression of a vestigial plant
is further enhanced by the fact that Cochlearia
aestuaria shares the same chromosome number
as Cochlearia groenlandica L. from Arctic areas.
Cochlearia aestuaria
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●

Cochlearia officinalis subsp. anglica (L.)
Bonnier & Layens

Cochlearia officinalis subsp. anglica (L.) Bonnier &
Layens, Fl. Fr. : 30 (1894)
Type [Cochlearia anglica]: (Lectotypus) LINN-826.4 // design.
Jonsell & Jarvis, in Nordic J. Bot. 22: 68 (2002)
Synonymy:
≡ [basionyme] Cochlearia anglica L., Syst. Nat., ed. 10, 2: 1128
(1759) ***
≡ Cochlearia officinalis var. anglica Kurtz, in Bot. Jahrb. Syst.
19(4): 364 (1894)

2n = 48 (octaploid).
Biennial plant, sometimes more or less perennial.
Leaves ovate with truncate or cuneate base, much
clearer pale green that the type officinalis, sometimes
a little fleshy but not really succulent. Oblong stem
leaves. Slightly larger flowers than the type, larger
and elliptical fruits. Petals with truncated apex.
Common plant on North Atlantic European muddy
coasts as well as in the English Channel, in the upper
parts of the salt marshes.
Just like the previous one, this taxon, ecologically
and morphologically well individualized from the
type officinalis, justifies fully the status of species
and should therefore, in our opinion, no longer be
regarded as a subspecies of Cochlearia officinalis.
In France, this species is protected in the region
Pays de la Loire (Arrêté du 25 janvier 1993) and
in the region Poitou-Charentes (Arrêté du 19 avril
1988).
Cochlearia anglica
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● Cochlearia

officinalis subsp. arctica (Schltdl.) Hultén

Cochlearia officinalis subsp. arctica (Schltdl.) Hultén, Fl. Kamtchatka 2, in Kongl. Svenska Vetensk. Acad.
Handl., n.s. 5(2): 147 (1928)
Type [Cochlearia arctica]: leg. Pallas, s.n., 1768-74 ; « in arctitis littoralis ad Obum Sibiria, Pallas » ; HAL-0026702
Synonymy:
≡ [basionyme] Cochlearia arctica Schltdl. ex DC., Syst. Nat.: 2: 367 (1821) ***
≡ Cochlearia officinalis [var.] arctica (Schltdl.) Gelert, in G.Andersson & H.Hesselman, Bih. Kongl. Svenska Vetensk.-Akad.
Handl. 26, afd. 3, 1: 40 (1901)
≡ Cochleariopsis groenlandica subsp. arctica (Schltdl.) Á. Löve and D. Löve, in Bot. Not. 128(4): 514 (1976 pro 1975)

Matches the populations of the North American Pacific coast, which could be suspect from a former
naturalization (planted there by sailors during wintering stopover) unless, more likely, it relates to
Cochlearia groenlandica rather than Cochlearia officinalis sensu stricto (see above).
● Cochlearia

officinalis subsp. scotica (Druce) P.S.Wyse Jacks.

Cochlearia officinalis subsp. scotica (Druce) P.S.Wyse Jacks., in Bot. J. Linn. Soc. 106(2): 119 (1991)
Type [Cochlearia scotica]: leg., E.S.Marshall, s.n., 1890-07-16 ; K-000484382
Synonymy:
≡ [basionyme] Cochlearia scotica Druce, in Rep. Bot. Exch. Cl. Brit. Isles 1928, 8: 867 (1929)
≡ Cochlearia groenlandica subsp. scotica (Druce) Á.Löve & D.Löve

Coasts of Scotland, Faroe Islands and Northern Ireland; maybe also western Ireland.
Smaller and more compact than the type in all its parts and more cespitose. Very small inflorescence,
with generally lilac but also whitish flowers. This taxon is often versed, we think with good reason, in
the type as being at most one of its multiple ecotypes. Note that this dwarf and compact habit is not a
simple phenotypic accommodation since it maintains itself in experimental cultivation from seeds (Gill
2007). However, the type (subsp. officinalis) may also present this morphotype scotica when it grows in
very exposed situation, but in this case this morphology is not maintained in cultivation.
We mention this coastal micro-taxon not for its taxonomical value, which is low, but because, from a
horticultural point of view, it is very pretty!
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When plants hesitate between
sea and mountain...
We have just mentioned that Cochlearia officinalis has a close
mountain cousin. This is much more than anecdotal and
poses an interesting problem of interpretation.

The facts
This case of convergence between the mountain and the
coastal flora is not exceptional: many other maritime plants
also have close mountain cousins (in the genera Armeria,
Silene, Sedum, Plantago, Geranium, some Poaceae, etc.. ).
In each case, the level of differentiation between sea
and mountain forms is rather low (mostly at varietal
or subspecific level, taxonomically speaking, at most
affine species), therefore a distance (morphologically and
genomically) compliant with monophyletic branches
having diverged relatively recently.
Conversely, many maritime plants have no close
relatives in the mountain flora (and vice versa) and this
is the most frequent case. In this case, morphological and
physiological adaptations to the maritime environment (or
to the mountain environment) are generally more obvious
than in the group of plants common to both floras.
For plants with sea populations and mountain
populations, the areas of these two populations are
generally well separated, without connection uniting their
respective areas.
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How to explain that?
The former hypothesis of plants coming down from the
mountains, pushed by ice during the Quaternary glaciations,
which would have implanted themselves on the coast as shelter
areas, then would have gone up to the heights during the climatic
warming while leaving a few descendants on the coasts is not
fully satisfactory.
Modern concepts rather see these plants, which are at the same
time present in both mountain and sea environments, not as
originally mountain plants, but as descendants of the flora of the
plains of the last ice age(7).
At this time, the ice cap reached down to the British Isles and
glaciers covered the European mountains almost entirely. The
vegetation of central Western Europe was a low tundra vegetation
type but more heliophilous because of the much lower latitude
than the contemporary tundras.
During post-glacial warming, trees reappeared (or, more exactly,
spread up from the south), then the forest gradually replaced
the tundra and the heliophilous flora of the latter went slowly
northwards, but a part of it fled and remained in areas where the
trees implantation was more difficult: the coast and the mountains.
The gene flow being interrupted between these populations
became maritime and mountain, some differentiation has
occurred secondarily favoured by specific ecological constraints
of these environments (such as salt and summer drought for
maritime populations and low temperatures resulting in a short
growing season for mountain populations) to which was added
the polyploidization of some maritime populations (that’s the case
of the populations that lead to current Cochlearia officinalis sensu
stricto) increasing the ecological plasticity and the differentiation
of those.
7
Period known as the Würm period in the area concerned; it ended 10,000 to
about 13,000 years ago.
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The absence of any obvious adaptation of
type thalassochory in Cochlearia officinalis, as
in all plants with mountain cousinsand that
contrary to some maritime plants without
such a kinship, reinforces the hypothesis of
its late, post-glacial, arrival, knowing that
evolutions in the reproductive system are
still slower to appear than those affecting the
vegetative system (the latter being subjected to
a higher and constant selection pressure).
When, in addition, we observe that the genus
Cochlearia is a genus with much more boreal
than Mediterranean affinities, everything
matches this hypothesis and we can therefore
see in this maritime succulent plant a probable
witness, among others, of the major floristic
changes that followed glaciations.
Caution, this explanation is that of a mechanism
and not of a chronology. In fact, the reality was
certainly more complex, because the quaternary
glaciations were not a single episode but a series
of glacial episodes interspersed with periods of
warming. This mechanism could therefore be
renewed and some isolated and differentiated
populations were able to regroup again and
then separate, amplifying the complexity of the
group each time. What we are seeing is a false
static snapshot of dynamic phenomena that are
measured in geological time scale!
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Cultivation notes
Cochlearia officinalis can be grown without
problem in the ground in the garden or better
still, in a rockery, where it withstands the winter
moisture without problems. Although its origins
are from the seaside, its frost resistance, even
severe, is excellent.
In spite of its long taproot, it also adapts well to
pot cultivation.
Like every other halonitrophilous plants, a rich
soil and regular fertilizer supplies will make
it happy. A pinch of salt from time to time, or
watering with diluted seawater, will promote the
succulence of its leaves. Remember that, in nature,
it is ornithocoprophilous; so if you are breeding
birds (chickens, pigeons, etc.) do not hesitate to
watering it occasionally with diluted droppings, it
will love it!
For it to get its beautiful summer colours, Cochlearia
officinalis will have to stay a little dry in summer
and in full sun, although it will tolerate some shade.
Note that Cochlearia officinalis subsp. scotica is
a very nice and compact dwarf form with lilac
flowers which, despite having not a great taxonomic
importance, is interesting to look for in a horticultural
point of view. We do not have experience of it in
cultivation, but given its rather northern origins, it
must fear the heavy summer heat.
Although not rare, old branched individuals are much
rarer in situ than individuals with a single rosette.
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Propagation
It’s possible to try making cuttings with side
rosettes that appear after flowering but as the
plant often produces only one rosette and
as the mother-rosette dies after fruiting, the
efficiency is not great...
In practice, the reproduction is therefore
performed only by seed. The seeds are known
to germinate with difficulty in hot weather.
In situ, one can note that seedlings appear in
winter (February) or in autumn. Therefore
sowing should be undertaken early in the
season and directly in place, because the
long taproot of this plant does not like being
transplanted. Early sowing is all the more
important given that the maximum growth
of this plant is in early spring and slows
down sharply in summer.

Young seedlings in situ. Seedlings
colonize the tiniest cracks and firmly
anchor themselves inside them.
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Where to get this plant?
Cochlearia officinalis seeds are relatively readily available commercially, at least on the
Internet. But the risk is high to receive the seeds of another Cochlearia under the name
Cochlearia officinalis, because the descriptions of this plant on some sites offering seeds
are visibly confused and they can mix several species... that’s not surprising given the
complexity of the nomenclature of the genus Cochlearia and the confusion that reigns
inside it.
Cochlearia officinalis itself is also available cheaply in some nurseries specializing in
medicinal plants, condiments and herbs, some which sell online. The same reservations
can be expressed about the identification of the plants sold...
Many fans of “natural medicine” cultivate Cochlearia officinalis and exchanges between
afficionados are hence possible.
Given the uncertainty about the true identity of the plants you get through these
indirect channels, it is preferable to collect seeds yourself in situ in an area where the
plant is not protected, which is very easy as its fruiting is generous.
As for the pretty subsp. scotica, it seems that it’s necessary to go in situ to obtain
seeds, unless soliciting some botanical gardens.
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Conclusion
No need to consider buying a sailing boat and no need to
fear scurvy to enjoy this plant. Its ethnobotanical aspects, its
extreme ecology and the window that it opens to every lover
curious about the history of plants over time, are enough to
make it exciting... but if you’re really a hypochondriac and
persuaded to have teeth that move, then eat it!
Bibliographic references:
- Gill E. (2007), Conservation genetics of the species complex Cochlearia
officinalis L. s.l. in Britain, PhD thesis, University of Edinburgh.
- SAUNTE L.H. (1955) Cyto-genetical studies in the Cochlearia officinalis complex,
in Hereditas 41(3-4) : 499–515.
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Sempervivum thompsonianum,
the Houseleek surrounded
by confusion
by Josef Ježek
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I

n many cases it is difficult to identify
houseleeks (genus Sempervivum L. and genus
Jovibarba Opiz) correctly. At first glance they
seem to be the same, but a closer look at them
reveals their variability and beauty.
For this reason, and because the exact location
of the original population remained unknown,
in the past different plants appeared under the
epithet Sempervivum thompsonianum(1).
In this article I discuss Sempervivum
thompsonianum and its habitat, since I found
the probable type locality in Stogovo planina,
Republic of Macedonia.

1
The exact location of the original natural habitat
was probably only known by F. Lemperg, discoverer of
Sempervivum thompsonianum, and apparently the habitat
wasn’t visited after 1938, when F. Lemperg found this plant.
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Description
It’s not easy to distinguish Sempervivum thompsonianum from
other species of genus Sempervivum, as it’s morphologically
similar to Sempervivum macedonicum or Sempervivum octopodes,
so distinctive characters are not easily noticed(2).
For this reason I describe the plant here:

2
It’s important to bear in mind that in many cases, cultivated plants of
Sempervivum thompsonianum are wrongly identified, since they are actually other
species or they are interspecific hybrids.

Sempervivum macedonicum [Babin Srt]

Sempervivum thompsonianum
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Rosette: diam. 10-30(-40) mm, almost globular, centre depressed; dense with
many leaves, inner ones curved inwards, outer erect.
Leaf: obovate-oblanceolate to elliptical, convex on both sides, 14 × 4 mm, 2 mm
thick; pubescent on both sides with unequal marginal cilia; red to violet at the
apex.
Offsets: quite long, 40-80 mm, thin, red to violet; slightly leafed, with the very
small leaves often red.
Flowering stem: about 80 mm tall, but can be also quite slim and depressed.
Cauline leaves erect, lanceolate to narrow deltoid-lanceolate; 11 × 3 mm, 1.5 mm
thick, pubescent on both sides with unequal marginal cilia. Upper leaves dark
violet.
Inflorescence: from 14 up to 20 flowered, compact, with often 4 simple pubescent
branches. Globular acuminate buds.
Flower: from 10- up to 13- (mostly 12-) parted, diam. 19 mm. Calyx about 6 mm
long; sepals lanceolate, acuminate, about 4 × 1.3 mm, 0,8 mm thick, pubescent on
both side but less on the inner side. Petals lanceolate to linear-lanceolate, about 9
× 1.8 mm, light purple colored with wide white stripes, very slightly pale yellow
at the apex, yellow green on the underside, with short red pinstripes on the
upper portion. Stamens from 20 to 26, about 4 - 4.5 mm long, tapering, sparsely
pubescent, dark red, lighter at the base; anthers about 1 mm long, yellow. Carpels
green; ovaries pubescent on the inner side, bald outside, green. Scales 0.3 mm
long, 1 mm wide, almost rounded, tight.

The above mentioned data corresponds with that reported in the original
description by Royden Samuel Wale (1940), which I’m now expanding thanks
to my field studies and cultivation experience. For this reason I can confirm
that I most surely found the true Sempervivum thompsonianum in its habitat.

The original drawing from the
protologue of S. thompsonianum
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The original data
Sempervivum thompsonianum Wale, Semperviva of the
Balkan Peninsula, in Quarterly Bulletin of the Alpine Garden
Society 8(3) n°41: 210 (1940)
Typus: leg. F. Lemperg, s.n, 1938 ; “N. Macedonia: Stogovo planina,
on summit in crevices of limestone rock, 2150 m.” ; in herbario
kewensi [typus perditus](3)

The two original photos from the
protologue of S. thompsonianum
(cultivated plant)

Etim.: dedicated to Mrs. H.P. Thompson, who studied the
genus Sempervivum in Balkan Peninsula.
Two photos of Sempervivum thompsonianum were published
in the article by R.S. Wale, where the plant is described:
these photos help us to understand this plant, but some
important characters aren’t visible. The remaining pictures
are simple drawings, which show us the distinctive characters
of Sempervivum thompsonianum, for example rosette leaves,
leaves of flowering stem, petals, sepals, etc. The author of
the description of Sempervivum thompsonianum also gives
some indications about the habitat and how to distinguish
Sempervivum thompsonianum from other species of genus
Sempervivum. In my opinion these notes are even more
important than the actual description of the species: R.S.
Wale compares here, with Horticultural Colour Chart,
Sempervivum thompsonianum, then he states differences of new
species from Sempervivum macedonicum (leaves, much shorter
offsets, flowers), Sempervivum octopodes, Sempervivum ciliosum,
Sempervivum leucanthum and Sempervivum kindingeri (flowers,
size of rosettes, leaves). He gives information about the locality:
“N. Macedonia: Stogovo planina, on summit in crevices of
limestone rock, 2150 m, with S. heuffelii Schott, Dr. Lemperg
1938 (typus in Herb. Kew).“ As we explain later in this paper,
these notes are not only unclear, but they are erroneous.
3
All the original material in Kew was lost and no lectotype nor neotype
was designated.

Acta Succulenta 2(3) 2014

Sempervivum thompsonianum

315

Stogovo planina
Stogovo planina is a mountain chain
situated in southwestern Republic of
Macedonia, delimited on the west by a dam
called Debarsko ezero, in the very deep
river valleys of Crni Drim and Radika, close
to the town Debar; on the north by the deep
river valleys of Mala reka, Garska reka and
Jamska reka, with the Jama mountain pass;
on the east by the valley crossed by the
main road between Ohrid and Kichevo; on
the south by the Karaorman massif.

Mount Stogovo

Stogovo planina is named after the
mountain Stogovo (2,218 m), although it
is not the highest summit in this range. In
the chain, this mountain is situated a bit
aside from other higher mountains and it’s
easy recognizable due to transmitters built
near the peak. The highest peak of Stogovo
planina is Bijak Dorok (2,268 m). Another
mountain is worthy of mention: Babin Srt
(2,241 m). Other peaks in Stogovo planina
have altitudes of around 2000 metres.
During my trips to Stogovo planina I was
amazed by the nature of the rock which
changes very often; one can find limestone,
mica schist, sandstone or schist. In some
places the rock can changes every two steps,
and two types of rock even mingle into each
other in some places. It’s very interesting to
observe the changes of the flora following
the nature of the rock.
Stogovo planina and Mount Stogovo seen from Mount Bijak Dorok
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Sempervivum on Stogovo planina
First trip
I visited Stogovo planina on the 5th of July 2010 for the first
time with my friends. We began our trek in the village of
Gari, on the northern slopes of Stogovo planina, following
indications given by Klaus Schropp on an internet website.
Although the information about plants reported by Klaus
Schropp in the article were rather unclear and ambiguous,
we decided to explore an area between the mountains Bijak
Dorok and Babin Srt.
There we looked for Sempervivum on limestone rocks
and other places suitable for Sempervivum, but we didn’t
find any Sempervivum s.s, we only observed colonies and
clumps of Jovibarba heuffelii. I also explored the top of
Kaneš mountain as well as the upper parts of the eastern
and southern slopes of Bijak Dorok, without any success.
Once back in Gari, I suggested exploring some rocks on
the north-western slope of Babin Srt. The nature of the rock
was different there, since the limestone was substituted
by schist and mica-schist. I was very lucky, because I
found plants belonging to the genus Sempervivum, a large
amount of rosettes! It was interesting that the plants were
growing only on the schist and mica-schist, avoiding the
limestone rocks. The populations are growing there from
about 1700 m asl to 2100 m asl. Another population is
growing below the top of Babin Srt(4).

4

Hornát, Milan. 2013, (pers. comm.).
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Sempervivum macedonicum [Babin Srt]

The plants we found were very similar to the plants showed in the article
by Klaus Schropp(5), so we thought that we had found the real Sempervivum
thompsonianum, but we were wrong, since they were actually Sempervivum
macedonicum! I can confirm this because later we noticed that this plant has
too many petals, no yellow colour on its petals; the offsets were too thick,
the rosettes were violet coloured; the shape of the leaves of the rosette didn’t
correspond to the paintings published with the description of Sempervivum
thompsonianum; the cilia on the margins of the leaves had an equal length.
It’s worth mentioning that this Sempervivum macedonicum is smaller than
Sempervivum macedonicum plants from other localities.
5
[Editor note].: the flowers produced by plants found by Klauss Schropp had white-yellowish
petals with an extended pink-reddish base (often it’s a true, evident midstripe in the limb).

Sempervivum macedonicum [Babin Srt]
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Second trip
Many questions about Sempervivum thompsonianum
needed an answer, so I revisited Stogovo planina on 21st
July 2013, and went up to the mountains again from Gari
village.
This time I wanted to look for Sempervivum on Stogovo
mountain. During the ascent, I looked for Sempervivum
in every likely place, but I didn’t find any, and not even
any Jovibarba heuffelii. The nature of the rocks was very
variable and at Mala Megdanica it was changing at almost
every step: limestone, schist, mica-schist, slate. Just below
Stogovo mountain the rock changed again: sandstone and
slate are there. Finally I found some Sempervivum on the
first rocks of the south-eastern slope of Stogovo mountain.
These plants were distinctive from the plants I found
before on Babin Srt.

Summit of Mount Stogovo

I am convinced that I found Sempervivum thompsonianum
in its natural habitat, since the morphology of this plant is
practically the same as shown on the photos and paintings
in the original description by Wale.
Its stolons are red or violet, thin and slightly leaved, and
they are longer than those of the Sempervivum macedonicum
that I found during the previous trip. The leaves are
pubescent (not densely hairy) on the upper and lower
sides, narrow and violet on the apex. The cilia on the leaf
margins are unequal in length. The morphology of the
leaves fits the paintings of the original description.
I didn’t find any flowering plants during that trip.

Sempervivum thompsonianum
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Last trip
On 21st of July 2014 I explored Stogovo mountain again. I found there
about 25 rosettes with open blooms. The blooms corresponded to the
original description written by Wale, since they were from 10-parted to
13-parted.
I explored the southeastern slopes of Stogovo from an altitude of 2000
metres to the top of Stogovo, and I found that Sempervivum thompsonianum
grows there in abundance with thousands of rosettes, from about 2100
metres right up to the top. Plants generally consist of multiple rosettes,
but solitary specimens aren’t rare. There is variability in the length of
marginal cilia of the rosette leaves. The colour of the rosette leaves in
the upper third is also variable. Other features are more or less the
same.
Plants are dispersed here and there in habitat, always on sandstone
and slate, never on limestone. They grow on rocks and stones,
in the gaps among stones, in crevices of rocks and beside them.
Jovibarba heuffelii is sympatric there, as stated in the original
description.
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Sempervivum thompsonianum
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Discussion
There has been confusion around Sempervivum thompsonianum
in recent years, and so many people have wrongly labelled plants
in their collections.
To determine Sempervivum thompsonianum correctly it’s necessary
to study the original description written by Wale by comparing
the morphology of the rosettes with the drawings in the original
description. Thus I can confirm that correctly labelled plants of
Sempervivum thompsonianum are rare in collections.
It has been really difficult to rediscover the natural habitat of
Sempervivum thompsonianum. Botanists looked for Sempervivum
thompsonianum in the Stogovo planina mountains, but owing to an
error about the type of rock on which Sempervivum thompsonianum
grows, they weren’t successful or found other plants. Sempervivum
thompsonianum doesn’t grow on limestone in habitat, but on
sandstone and slate in the wild.
I searched for Sempervivum thompsonianum in the literature,
but apart from the original description I didn’t found any other
references.
Stogovo planina isn’t a protected area and Sempervivum
thompsonianum is threatened by intensive livestock grazing.
Although I presume I rediscovered the original habitat, there
are still many questions and further research and observations
are needed. It’s necessary to explore the original natural habitat
of Sempervivum thompsonianum in-depth, describing the true
distribution range of Sempervivum thompsonianum in the wild. Do
they grow only on sandstone and slate, or do they also grow on
schist or other rocks? At what altitude do the plants start to grow?
How do they grow and look in cultivation? Many questions haven’t
been answered yet.
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Considerations on the status of this plant
We can find in the literature many speculations about a hybridogenous
origin of Sempervivum thompsonianum. This thesis wasn’t supported by any
arguments and my experiences in habitat cannot support this thesis either.
For this reason and bearing in mind that we don’t know enough about this
plant, I suggest maintaining the specific status, according to the original
description by Wale.
Sempervivum thompsonianum has apparently an interesting, very restricted
distribution area, but this situation isn’t so rare in the genus Sempervivum.
Maybe the distribution of Sempervivum thompsonianum is a consequence
of its ecology, which allow it to grow only on certain types of rock.
Sempervivum thompsonianum is similar to other two species of
Sempervivum: Sempervivum macedonicum and Sempervivum octopodes; in
particular it’s very similar to S. octopodes, so much so that if you take a
close look at them, you would probably say that thompsonianum appears
to be a strange S. octopodes.
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The most important differences

Sempervivum thompsonianum

Sempervivum
thompsonianum

Sempervivum
macedonicum

Smaller rosettes (mostly 1030 mm).

Bigger rosettes (mostly 30-60
mm).

Longer offsets (mostly 40-80
mm).

Shorter offsets (up to 65 mm).

Offsets thin.

Offsets thicker.

Rosette leaves pubescent on
both sides.

Rosette
leaves
glandular hairy
sides.

Unequal length of marginal
cilia of rosettes and cauline
leaves.

Equal length of marginal cilia
of rosette and cauline leaves.

Petals 10–13, mostly 12.

Petals mostly 13-16.

Petals yellow at the apex.

No yellow color on petals.

The middle stripe on petals
rose or pale rose coloured.

The middle stripe on petals
red or violet coloured.

The middle of bloom green
coloured.

The middle of bloom purplish
coloured.

Acta Succulenta 2(3) 2014

densely
on both
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Sempervivum thompsonianum

Sempervivum
thompsonianum

Sempervivum
octopodes

Long apex of rosette leaves.

Short apex of rosette leaves.

Shorter marginal cilia of
rosette and cauline leaves.

Longer marginal cilia of
rosette and cauline leaves.

Inflorescence from 14 to 20
flowered.

Inflorescence often to 12
flowered.

10-13 petals (mostly 12).

Number of petals very
variable (from 9 to 15).

Petals rose colored with
white margins, yellow
only at the apex.

Petals yellow coloured,
often with red spot at the
base.

Unripe
anthers
coloured.

Unripe anthers
coloured.

rose

The middle of bloom green
coloured.
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I found the natural habitat of Sempervivum
macedonicum in the vicinity of Stogovo mountain,
but I didn’t find habitats of any other species of
genus Sempervivum close to the natural habitat
of Sempervivum thompsonianum.
As I reported before, a large number of plants of
Sempervivum thompsonianum grow on Stogovo.
I observed variability only in the length of
the cilia on the leaves and in the colour of the
rosette leaves. The morphology of the flower is
the same. In my opinion this testifies against
the speculation of a hybridogeneous nature of
this plant.

In the locations of S. thompsonianum on
the southeastern slope of Mount Stogovo
another houseleek is present: Jovibarba
heuffelii, which is not a Sempervivum stricto
sensu and these plants are not interfertile.
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Conclusion
I hope this article, where I report my experience in
habitat, will help to solve the mystery of Sempervivum
thompsonianum and will be the incentive for new
botanical trips and researches on Stogovo planina, a
wonderful place seldom visited by tourists.
Last but not least, Sempervivum thompsonianum is a
really nice plant, not so common in the collections of
succulent plant growers. If you have the opportunity
to grow this plant then try it, but don’t forget that it
doesn’t like wet soil, in which it rots quickly.
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I

n this paper we report on an allochthonous and
potentially invasive presence in Spain, one of the
Opuntia cultivars, namely “Papiki”, originally
selected by Luther Burbank and marketed in the early
twentieth century.

Opuntia ‘Papiki’
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About Luther Burbank (1849-1926)
Probably one of the best known growers of the end of the 19th
century and the first half of the 20th century (the period during
which he worked on the genus Opuntia, the subject of this article,
is unknown), Luther Burbank “was once widely acclaimed to be
America’s most famous horticulturist and plant breeder” (Stansfield,
2006), and during the second half of the 19th century and the first
quarter of the 20th century “no other name has so clearly focused public
attention on the role of selection and geographical origin in the creation of
new plant forms” (N. Vavilov, tomado de Crow, 2001).
Burbank was born and raised in Massachusetts (Howard, 1945)
where, at the age of 22, he began truck-gardening and selling his ve
getables at a local market (Stansfield, 2006). In 1873, Burbank found
a very rare pod of seeds on an ‘Early Rose’ variety of potato plant.
He planted all 23 seeds, grew 23 seedlings, and selected two of the
best. He propagated one cluster asexually and named it the Russet
Burbank. Over 100 years later, it was still the most widely grown
potato in the United States, albeit under different names (Stansfield,
2006). Looking for a more equitable climate than Massachusetts, he
moved to Santa Rosa, California in 1875 and established a nursery
there in 1877 (Stansfield, 2006). Some say that, after his arrival in
Santa Rosa, Burbank found “enough new and curious plants … to
set a botanist mad” (Dreyer, 1993). He brought 10 of his potatoes
to Santa Rosa and continued propagating them for sale. He bou
ght seed and plants from sources elsewhere (sometimes from nur
serymen in foreign countries) and propagated the plants for sale,
locally at first, but as his reputation grew, eventually nationwide
and internationally (Stansfield, 2006). He claimed that in his plant-
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breeding
programs,
he often made crosses
between different va
rieties of a species (so
metimes even between
closely related species)
in order to disrupt in
the hybrids inherited
tendencies from the
parents
(Stansfield,
2006). First-generation
hybrids tended to be
intermediate for many
characteristics (espe
cially quantitative ones
with complex heredi
ty), but Burbank reco
gnized that some traits
were like those of one
of the parents due to
“prepotency of the life
forces” (Dreyer, 1993).
This was in 1893 before
Mendelian dominance
had been rediscovered.
Rigorous selection of desired individuals (saving perhaps only
one in a thousand plants) from the first generation produced pa
rents for the second-generation hybrids, which usually had much
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greater variability
than the first gene
ration (Stansfield,
2006).
Sometimes
backcrosses or ad
ditional hybridiza
tions, together with
continued rigorous
selection in subse
quent generations
toward his ideal
phenotypes, were
often required to
move the lineage
in the direction he
desired and to fix
the traits (Stansfield
2006).
He had an uncanny
ability to select, so
metimes over many
generations, for se
veral traits simulta
neously toward an
ideal type that he envisioned at the start (Stansfield, 2006). Some
times hundreds of grafts were made on the same tree, enabling
Burbank to raise the entire progeny of a cross to maturity in only
2 years from the planting of the seed. He regularly sent out ca
talogs listing his newest products to potential buyers across the
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country (Stansfield, 2006). His ability to produce new varieties or
improve old ones became legendary (Stansfield, 2006). Someone
defined him as “wizard” (Dreyer, 1993). For example, it’s impor
tant to report the note published under the title “What Prominent
People Say of Luther Burbank”, included in the book Luther Bur
bank’s spineless cactus (Burbank, c. 1913a), by David Starr Jor
dan, president of the Leland Stanford Junior University: “Luther
Burbank is the greatest originator of new and valuable forms of
plant life of this or any other age”. He was a popular hero, far
and away the most highly publicized plant breeder of his time
(Crow, 2001).
He was an appreciated horticulturalist and grower, and he
generally followed scientific methods for his work, however they
weren’t recognized by science at that time, mainly because other
authors had a lot of problems in deducting any information
about his methods: Burbank never noted what he was doing (a
“must” for a scientific study), since he was only interested in the
results and not the actual process in obtaining them. As reported
by Stansfield (2006) “While Burbank enjoyed the company of many
famous scientists and wanted to be recognized as an experimental
scientist, he was not one himself”. He was a commercial nurseryman
/seedsman/ horticulturist/ plant breeder who had to make a
living by propagating existing varieties (sometimes importing
them from foreign countries) or by creating new or improved
plant varieties and offering them for sale.
He died in Santa Rosa in 1926 (Howard, 1945).
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The literature by Burbank
The most important work by this author, in twelve
volumes, is entitled “Luther Burbank: his methods and
discoveries and their practical application”. Written
on the basis of his field notes on more than 100,000
experiments on numerous groups of plants and tested
in more than 40 years. Under the editorial supervision
of J. Whitson, R. John and H. S. Williams, these books
are a mix of biography, descriptions of new varieties,
colour photographs (1500, unusual at that time) and
hagiography (Crow, 2001).
Other important works are:
- New creations in fruits and flowers (1893, ed. 2 1894)
- Half hour experiments with plants (c. 1922)
- How plants are trained to work for man (c. 1921)
- Luther Burbank’s spineless cactus (c. 1913a, ed. 2
1914)
In his catalogues he included important information
and descriptions about the new varieties obtained, in
the middle between a mere catalogue (list of names)
and a work belonging to the horticultural literature
of that time, like many other European and North
American catalogues of the 19th and the first half of the
20th centuries (e.g. the catalogue is entitled “Twentieth
century fruits”; Burbank, 1911?).
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The new varieties by Burbank
Burbank introduced over 200 varieties of fruits
alone, consisting of 10 different apples, 16
blackberries, 13 raspberries, 10 strawberries,
35 fruiting cacti, 10 cherries, 2 figs, 4 grapes, 5
nectarines, 8 peaches, 4 pears, 11 plumcots, 11
quinces, 1 almond, 6 chestnuts, 3 walnuts, and 113
plums and prunes (Howard, 1945). Altogether,
it is estimated that he was responsible for
introducing between 800 and 1,000 plants
to American horticulture and agriculture
(Stansfield, 2006). He obtained his results
thanks to several techniques: he selected the
best plantlets obtained from an enormous
number of plants, he imported interesting
specimens from all over the world, made
many cross-pollinations between varieties
and species, grafted many plants and
employed
vegetative
reproduction
in order to maintain the genotype of
particular plants obtained. Probably
his major contribution to science was
the discovery of true hybrids not
segregated, like the crossing between
strawberry and blackberry, later
demonstrated as amphyploids. He can be
considered a pioneer of the creation of new species with
this technique.
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The cultivars of Opuntia by Burbank
Burbank obtained a lot of varieties of Opuntia. For several years he maintained
a huge collection of cactus species, mostly belonging to the genus Opuntia,
which he assembled from various parts of the world. Perhaps the largest
number of forms came from Mexico (Howard, 1945). Over a period of twenty
years, more than 60 varieties, mostly the product of selection or hybridization,
were offered for sale, some being recommended for their fruit, some exclusively
for forage, and still others for both purposes (Howard, 1945).
Burbank (c. 1913b) described the beginning of his experience with cacti,
reporting that “For more than fifty years I have been quite familiar with thornless
cactus of many species and varieties. In fact, one of the first pets which I had in earliest
childhood was a thornless cactus, one of the beautiful Epiphyllum”.
He reported also “The best botanists, even those who have made the Opuntias a
special study, declare it to be one of the most difficult genera to classify, as new forms
are constantly appearing and the older ones so gradually and imperceptibly merge
together”.
The author dedicated in-depth work to this genus of plants. “Some seventeen
years ago, while testing the availability of a great number of proposed forage plants
from the various arid regions of the world with a view to the improvement of the
most promising, I was greatly impressed with the apparent possibilities in this line
among the Opuntias, which from their well-known vigor and rapidity of growth, easy
multiplication and universal adaptability to conditions of drought, flood, heat, cold,
rich or arid soil” decided to place them ahead of other cacti, in terms of priority:
“both as forage plants and for their most attractive, wholesome and delicious fruits,
which are produced abundantly and without fail each season” (Burbank, c. 1913b).

Old photos of Burbank’s experimental cultivations at Santa
Rosa in California [on this page and the following one].

Acta Succulenta 2(3) 2014

Opuntia ‘Papiki’

335

The origin of the species and varieties which Burbank exploited in his selection experiments
were obtained from many places. “By my collectors and others, for the earliest experiments in
this work, the best Opuntias from all sections of Mexico, from Central and South America, from
North and South Africa, Australia, Japan, Hawaii and the South Sea Islands, were secured. The
United States Agricultural Department at Washington, through my friend, Mr. David G. Fairchild,
also secured eight kinds of partially thornless ones for me from Sicily, Italy, France and North Africa,
besides a small collection of Mexican wild thorny ones which were in the Government greenhouses at
the time. Besides these I had the hardy wild species from Maine, Iowa, Missouri,
Colorado, California, Arizona, New Mexico, Dakota, Texas
and other States. All these were grown and their agricultural
and horticultural values studied and compared with great
care”. They were varieties often grown for a long time
as food in these areas: “Some of these ... have been locally
cultivated for ages, but have never received specific horticultural
names or descriptions, though the fruits of these and the thorny
ones have long been used extensively as food and are the principal
source of food for millions of human beings in Southern Europe,
North Africa, Mexico and other lands, for about three months in
each year” (Burbank, c. 1913b). A good exemple is ‘Anacantha’,
one of the best cultivars he obtained.
One of the main aspects of his work was the creation of varieties
with spineless fruits, good for food, and with spineless and edible
joints: “Many so - called thornless or partly thornless ones were obtained,
but not one among the thousands from all these sources was free from
thorns and spicules, and even worse, those which were the most promising
in these respects often bore the poorest fruit, were the most unproductive of
fruit or produced less fodder, or were less hardy than the wild thorny species and varieties. The first work was to
select the best of these, cross them, raise numerous seedlings, select the best of these and so continue hoping for
improvement” (Burbank, c. 1913b).
Some of the fruiting varieties bore vicious spines (as in the case of the variety ‘Papiki’, cited in this work),
while others were almost (if not entirely) spineless. Forage varieties, on the other hand, were usually
devoid of spines, or practically so (Howard, 1945).
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Invasive, dangerous plant
Burbank hybrids have a long history as invasive plants.
Nobel (1998) reports that in 1914 tons of jointsof Burbank
spineless prickly pear were shipped to Australia as forage
for animals. The plants grew well, flowered and produced
viable seeds; unfortunately these seeds produced armless
plants but also spiny plants, similar to their ancestors.
Spiny plants were not consumed by cattle or sheep, so they
started to invade the land. In 1925, in Eastern Australia,
prickly pears including O. stricta (Haw.) Haw., O. ficusindica (L.) Mill and O. vulgaris Mill. were invading new
land at an approximate rate of 100 hectares (250 acres) per
hour. They infested about 10 million hectares, mainly in
Queensland. This author also reports that this happened
in South Africa too, where in the early twentieth century
(1914) the spineless Burbank cultivar of O. ficus-indica (the
author does not specify any cultivar name) was introduced
as forage, and also as an ornamental and hedging plant.
Once naturalized, the progeny of these plants produced
spines from the areoles, just like its ancestor.
It’s important to report that the cultivars by Burbank
had to be reproduced vegetatively, as reported by the
author in the article “How to grow the Burbank spineless
cactus” (Burbank, c. 1913c) published in the work Luther
Burbank’s spineless cactus: “Cactus should always be raised
from cuttings, never under any circumstances from seed, as it
always runs back to the thorny kind when grown from seed, but
never when grown from cuttings”.

Opuntia ‘Papiki’
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The cultivar ‘Papiki’
A few years after Burbank’s death, most of his varieties and names were
lost, as reported by Howard (1945): “A few of the fruiting kinds deserved to
survive and indeed may yet be found in numerous private gardens throughout
the milder parts of California; but nearly always the variety name has been lost”.
Recently (in 2008), Roy Wiersma published his important work, “Luther
Burbank spineless cactus identification project”, which resulted in the
intention of this author to find and grow again the cultivars sold in the
first decades of the 20th century by Luther Burbank. In this work, Wiesma
reports on all the information available in the works and catalogues by the
grower, where the morphological characters, hystory, etc. of the various
cultivars are reported, as well as showing photographs of them.
In one of these images it’s possible to observe a specimen with
characteristic spines and areoles: typically whitish, three per areole,
slightly curved, corresponding to the cultivar ‘Papiki’, about which
Wiersma (2008) reports “(1907). No official Burbank listing for sale”, and
“Obtained November 29, 2005, from Vista, California. While I have not
found that Luther Burbank sold this variety (see ‘Marin’ for description),
he did mention it as being one good for fruit. This was imported into
Hawaii in 1791 along with ‘Marin’. ‘Yellow Panini’ is the current name
ascribed to [#72] and it’s likely to be ‘Papiki’ among other reasons since
the fellow I got my piece from originally obtained his piece from Hawaii.
I have found no labelled photographs of ‘Papiki’”.
As reported by Wiesma, it’s cited in the chapter dedicated to ‘Marin’,
the other variety introduced in Hawaii: “Another variety called ‘Papiki’
which means cattle-pen, was introduced by Sr. Marin at the same time
and is quite common, and though very heavily armed wth spines is
often eated by various domestic animals”.

Opuntia ‘Papiki’
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Opuntia ‘Papiki’ now
in Iberian Peninsula
Opuntia ‘Papiki’ is the second Opuntia cultivar sold by Luther
Burbank which escaped from cultivation and is now naturalized as
allochthonous in Spain, the first was the cultivar ‘Titania’ (reported
by Guillot, as ‘Santamaría’, in 2003):
- [Valencia] 30SYJ8221, Godella, road margin, 75 m, 28-III2001; 30SYJ1197, Olocau, road margin, 430 m, 7-V-2002.
And by Guillot & Laguna in 2013:
- [Valencia] 30SYJ0688, Liria, 245 m, in an area of scrub,
located between the city center and the monastery of San
Miguel, together with other species belonging to the tribe
Opuntioideae, as Cylindropuntia spinosior and Opuntia ficusindica. E. Laguna, 9-VI-2013).
We observed a ‘Papiki’ in Valencia in:

Locations found by other authors.

- [SEVILLA] 29SQB6160, Guillena, en los márgenes
de la carretera A-460, a la salida del pueblo en dirección Burguillos, 37 m. J. López-Pujol. 7-VII-2014.

Locations found by other authors.

- [Valencia] 30SYJ2079, Godella, near the Campolivar
urbanization, 120 m. D. Guillot. 4-V-2014.
We also found pictures of specimens which probably belong to
this cultivar:
- On the Biodiversidad Virtual website (http://www.
biodiversidadvirtual.org/) in Cádiz, by Sanchez (2012):
“Cultivated and naturalized in scrubland”.
- Rubal (2013a): “Pine forests on coastal dunes” (Bahia de
Cadiz: Coastal Pines and salt).
Distribution map of Opuntia ‘Papiki’
in Iberian Peninsula
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- Rubal (2013 b): “Grasslands, hedges” (Bahia de Cadiz Natural
Park).
- Rubal (2013 c): “Pasture” (Bahía de Cádiz Natural Park).
- Rubal (2014): “Pine forests on calcareous rocks” (Pinar de
Rancho-Linares Puerto de Santa María).
- Ramirez (2011): “Weed grassland”.
- Ramirez (2012): “not cultivated park” (orange flower) [Sevilla]
- Zafra (2012) [Córdoba] “plant about 3 feet tall”, “Boundaries,
vacant land” (in El Arrecife, Córdoba, J. Zafra, pers. comm.).
- Crespo (2012) [Badajoz]: “Old abandoned land” (very close
to Bajadoz City, growing in an abandoned farm, close to an
urbanized area, J. M. Crespo, pers. comm.).
Visiting the Anthos website in 2014 (http://www.anthos.es/) we
found photos of ‘Papiki’, for example:
- Aedo (2006) “Murcia: Sierra de la Pila, San Joy, 38°14’22’’ N,
01º14’00’’ W, 575 m, C. Aedo (26-XI-2006)”.
- J. Ramirez (2013) “España, Málaga: Colmenar”.
We can see images of specimens that probably correspond to
this cultivar in other countries, for example in the United States,
in Hawaii (Starr & Starr, 2014).
In EOL we found an image from Algarve, Portugal by Foden
(2014) and by Jacinto (2014) (Algarve, photo taken on December
16, 2006), which corresponds to ‘Papiki’.
Probably the specimens showed by EOL in Sicily by Mercadante
(2014) correspond to this cultivar “Opuntia ficus-indica (L.) Mill
CACTACEAE Local.: Sicilia, Italia Ref. Fried, G. Guide des Plantes
Invasives Belin,. 2012”.

Opuntia ‘Papiki’
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Conclusion
In our experience, this cultivar cannot be considered, as a dangerous,
invasive plant in Spain. Where we found it, the specimens are healthy
and big, but occur in limited amounts, covering rather restricted
areas, at least currently. The main problem of the presence of this
cultivar concerns the dangerous spines which cover its stem.
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The biological crust of the soil:
much more than sand
by Gabriel Millán
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T

he surface of the desert hides microscopic
cities; incredible communities inhabited by
mosses, algae, lichens, fungi, bacteria and
other micro-organisms. This tiny world is known
as the biological soil crust (BSC) and is a complex
system of associated and interacting living
organisms. Many authors consider the BSC as a
sort of barrier between the soil and the atmosphere,
a border through which both the “worlds” develop
innumerable ecological interactions.
This crust is present almost everywhere around the
world, in desert, alpine and polar areas, and it has
been estimated that the BSC covers around 40%
of the terrestrial surface of the world. In countries
like Mexico one can find it in mountainous areas
but above all in the deserts, where it forms an
often blackish layer which may eventually cover
more than 70% of the soil surface. This layer is
also variably coloured and it can vary from dark
black to orange, with shades of brown, red, green
and yellow, depending on its main biological
component.

Biological crust with
mosses and lichens
[Sierra de Querétaro]
L. Rodríguez
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Although we usually imagine arid and semiarid areas as desolate places with nothing but
rolling balls of dry weeds, focusing our main
interest on vascular plants, the fact is that
deserts have complex systems of vegetation
and a delicate ecological balance, with
vascular but also non-vascular vegetation.
Biological crusts are a part of this balance,
occupying “blank” portions of the soil, where
no weeds, cacti, agaves, yuccas, shrubs,
evergreens or other plants live. Just as peel
protects fruit pulp, the biological crust
covers the soil of the desert, protecting it
from erosion, and nourishing it too, thanks
to complex chemical processes.
This crust, as mentioned above, is
composed of a mixture of different
organisms
including
fungi,
algae,
lichens, mosses, primitive bryophytes
and cyanobacteria, some of which are
capable of photosynthesis. Many microarthropods live inside the BSC, as
springtails, mites and tardigrades. We
can affirm that the biological crust is not
only a complex of organisms which live
together, but a symbiotic community in
which every component gives benefit to
the community and receives advantages
from every other component.

Biological crusts with lichens and cyanobacteria.
P. Nájera

C. Velazco
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Every crust is different
The BSC differs in various aspects, including the members which
compose in higher proportions, as well as the species which this
member belongs to. The most common crusts are composed of algae,
lichens, fungi and cyanobacteria. This difference in composition
is related, for example, to the type of soil, temperature, rainfall,
altitude and location.
Since algae are considered pioneers, the crusts mainly composed
of these organisms prepare the soil surface for the colonization
of other entities, playing a crucial role in natural succession. In
addition, these BSC protect the soil from erosion and help to fix it.
They commonly occur in high, cold regions and deserts where the
ground freezes and they are difficult to see without a microscope,
but sometimes they give a green colour to the surface.
On the other hand, when lichens are the main element, the BSC
are very characteristic, since these organisms show very specific
colours and forms: some are green, red, brown, white and black;
some of them grow like a sort of bark, some others form a blackish
gelatinous layer, or they can show a three-dimensional aspect.
They develop more slowly than mosses, and the distribution of
this kind of crust is closely related to rainfall. They are widespread
in Mexico, United States, Australia, etc.
In the case of BSC dominated by mosses, the pH and clay
content of the soil are crucial for their growth. They occur most
frequently in wetter microclimates in arid and semi-arid areas,
such as under shrubs, in cracks of the rocks and at the base of
rosette-shaped plants.
The BSC composed of cyanobacteria have a worldwide
distribution, being one of the crusts with a higher resistance
to extreme conditions of humidity and temperature. Usually
blackish, they have a characteristic and a cement-like consistency,
which helps to prevent erosion.
Pelecyphora strobiliformis [Dr. Arroyo]
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Pelecyphora aselliformis (left) and Ariocarpus retusus (right)
growing in biological crusts of cyanobacteria.

P. Nájera

C. Velazco
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A fundamental crust for the soil and for plants
Until a couple of decades ago, biological crusts of the soils had not
been investigated in-depth and their importance for ecosystems was
little known, but in the past 20 years the attention given to these natural
communities has increased. Thanks to much researche on them, we now
know their importance for the ecosystems.

settle, so the job of this “team” makes possible the formation of such a
characteristic layer.

The investigations on these communities of microorganisms have also
revealed their importance for soil fertility and for the survival of plants.
Just as humans, plants need water and nutrients for their development,
These studies demonstrated that the BSC forms a barrier that protects elements that are often scarce in the desert. Biological crusts are, for
the soil against erosion by water, air and, in some cases, animal this reason, very important: first of all, they increase the capacity of the
trampling. This cementification process involves compoents of the crust soil to absorb and maintain water, also retaining moisture on the soil
such as lichens, which give stability to the ground thanks to filaments surface, then cyanobacterias process the nitrogen dissolved in the air
called hyphae, and cyanobacteria, which produce a sticky substance into the crusts, fixing it into the soil as nitrogen available for plants. In
that helps to “cement” the soil surface. Together with algae and mosses, addition, they enrich the soil with phosphorus, carbon and potassium.
these organisms form a sort of net in which organic and mineral particles The combination of moisture and nutrients brought by the biological
crust helps in the germination of seeds and the subsequent growth of
seedlings of both large and small plants.

Ariocarpus kotschoubeyanus [La Morita]
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The BSC are very important for cementing soil: thanks to the substances produced, they
harden and consolidate the particles of sand and other minerals together. In addition,
BSC plays an important role in the hydrological cycle, since they allow greater soil
infiltration that helps maintain moisture. This moisture is also related to another of the
great contributions of BSC to the ecosystems: the apportation of nutrients to the soil. It
has been demonstrated that BSC engages primarily in two processes, nitrogen fixation
and the carbon cycle. However, it has been demonstrated that they also influence the
amount of organic matter and the level of manganese, calcium, potassium, magnesium
and phosphorus available in the soil which they cover.
Considering that nitrogen, cyanobacteria and cyanolichens of the biological crusts
have the ability to capture atmospheric nitrogen, fixing and reducing it to ammonium
available for vascular plants, leaving it into the soil in a matter of minutes or hours.
In desert and semi-desert ecosystems the main nitrogen fixation is carried out by the
BSC communities, and the entity of the process is a function of temperature, light and
humidity. With regard to the carbon cycle, biological crusts fix atmospheric carbon
through photosynthesis by cyanobacteria and cyanolichens, then release it into the
soil through leaching and decomposition. These processes are essential to increase soil
fertility. Like nitrogen, the carbon cycle exploited by BSC depends on factors such as
humidity and temperature
L. Rodríguez

Turbinicarpus schmiedickeanus
inside a biological crust of
cyanobacteria and lichens.

P. Nájera
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Ferocactus latispinus on a
biological crust of cyanobacteria
[Soledad Graciano]

Biological crust with
mosses and lichens
[Sierra de Querétaro]
C. Velazco

L. Rodríguez
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The long, hard recovery of this superficial layer
The formation of the biological crust on the soil is a slow and complicated process,
which involves many elements, so its recovery is difficult and very slow when it’s
damaged. The crusts are entities which can be damaged by environmental and
physical factors, such as the impact of animal and people trampling or vehicles
passing, fires, invasive species, pollution, garbage and chemical waste, agriculture,
etc. When the crust is damaged or removed, the soil is bare, exposed to erosion
and deprived of nutrient supply. Depending on the entity of the crust affected,
it’s estimated that lichens and cyanobacteria need 35 to 65 years to recolonize the
surface of the soil, while mosses need about 250 years to retake their place.
Proper grazing management by restricting the transition zones of cattle and their
grazing areas can be one of the first actions to be applied in order to allow the
restoration of biological soil crusts.
Ariocarpus retusus [Dr. Arroyo]

Disturbed area in a biological crust
of cyanobacteria [La Morita]
P. Nájera
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Thelocactus hexaedrophorus [Dr. Arroyo]

Lophophora koehresii [La Morita]
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C. Velazco

C. Velazco

C. Velazco

Coryphantha maiz-tablasensis [La Morita]
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Visiting the crust
In 2013 I took part in an expedition to various
localities in the desert of the Mexican state of
San Luis Potosi, together with some friends
who asked me to join the trip. Looking for some
Turbinicapus Buxb. & Backeb., on the second day
we visited La Morita, where we camped along a
dirt road on the bed of an ancient, dry lake.
When we got out of the van, Pedro, the guide,
said that we were in the right place for Ariocarpus
kotschoubeyanus (Lem.) K.Schum: walking
around a bit we found several specimens of A.
kotschoubeyanus emerging from biological crusts
produced by cyanobacteria, not far from some
Echinocereus cinerascens Lem., that were growing
mainly in the shade of some bushes. After a
night spent under a starry sky, the next day we
explored the place in detail: we found many
other specimens of A. kotschoubeyanus, growing
beside Lophophora koehresii (Říha) Bohata, Myšák
& Šnicer and Coryphantha maiz-tablasensis Fritz
Schwarz (solitary or clustering); all species were
evidently enjoying the benefits granted by
biological crusts. Walking along the lake bed,
we noticed that the cyanobacterial crusts were
fragmented, showing serious deterioration: we
could evaluate in this way the damage done by
human and livestock trampling (and vehicles)
caused at the soil surface, since they had
broken and fragmented the crust, allowing
Disturbed area in a biological crust
erosion by water and air.
of cyanobacteria [La Morita]
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Ariocarpus kotschoubeyanus [La Morita]

We left the place and reached the road to Las Tablas, in search of Turbinicarpus
lophophoroides (Werderm.) Buxb. & Backeb. Several kilometres further on, Pedro
took another dirt road that ended on a plain where the soil was whitish with darker
shades. Just out of the car, we found Coryphantha maiz-tablasensis again and, at last,
T. lophophoroides growing on saline soil covered by a thin layer of blackish biological
crust. Then, leaving the place, on a flat area close to the locality of Dr. Arroyo (Nuevo
Leon), I also observed a similar biological crust, but the species of cacti growing there
were dfferent: I found Thelocactus hexaedrophorus (Lem.) Britton & Rose, Ariocarpus
retusus Scheidw. and Pelecyphora strobiliformis (Werderm.) Frič & Schelle ex Kreuz..
During this short journey I saw just a few examples of the various BSC in desert
areas, however, it’s already clear that BSC are essential for germination, establishment,
nutrition and development of vascular plants which grow on flat areas but also in
most of the desert biotopes like cacti It’s evident that their disruption may have
serious consequences for the survival of many species and also on the ecological
balance, hence conservation and, better still, restoration of the biological crusts of
the soil is fundamental for the desert ecosystem.

Turbinicarpus lophophoroides [Las Tablas]
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Coryphantha maiz-tablasensis [La Morita]

Echinocereus cinerascens
Coryphantha maiz-tablasensis [La Morita]

Lophophora koehresii [La Morita]
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The importance of human attention
For the above mentioned reasons, next time you walk in the
desert, please remember that the crust you are trampling on is a
huge community of microscopic organisms which live together,
and each of them is very important for the crust but also for
the survival of the entire ecosystem, and please pay attention to
avoid any unnecessary damage.
Literature:
- Belnap, J. et al. (2001), Biological Soil Crusts: Ecology and Management,
United States Department of the Interior.
- Belnap, J. & Gardner, J.S., Soil microstructure in soils of the Colorado
Plateau: the role of the cyanobacterium Microcoleus vaginatus, in Great
Basin Naturalist 53(1): 40-47.
- Castillo-Monroy, A. & Maestre, F. (2011), La costra biológica del suelo:
Avances recientes en el conocimiento de su estructura y función ecológica,
in Revista Chilena de Historia Natural 84: 1-21.
- Concostrina-Zubiri, L. et al. (2013), Efectos y respuestas de la Costra
Biológica del Suelo en ecosistemas áridos: avances recientes a nivel de
especie, in Ecosistemas 22(3):95-100.

C. Velazco
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Editor’s note:

In his paper, the author focuses on
the biological crusts of the Mexican
desert soils, while pointing out the
ubiquity of these structures, which
can be found at all latitudes and
in varied environments. Under the
European latitudes, it is probably in
the sandy environments of the dunes
and back-dunes that you can see the
finest examples of quasi-continuous
biological crusts covering the sands
over considerable areas in close
association with vascular plants.
This photo (taken on the Atlantic
coast) shows such a biological crust
involving mainly bryophytes and
lichens. Note the regular spacing
of clumps of vascular plants on this
mat, richly coloured emerald green
and red-brown during the winter
(time of the photo) which becomes
blackish-gray in summer, this
colour has also given its name to
this type of biological community:
the “gray dune”.
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EDITORIAL
Every year, here in Europe, I’m amazed by the beauty of the pendulous,
white racemes of Robinia pseudoacacia, which fill the air with their
unforgettable scent.
Unfortunately, R. pseudoacacia is an allochthonous species here, a
native of the eastern USA.
The globalisation of the world also involves a “biological
globalisation”: non-native species, belonging both to flora and fauna,
are imported everywhere around the world, sometimes involuntarily,
sometimes in order to embellish private gardens, or to supply the pet market. Regularly, these
species escape from captivity and start colonizing the surrounding environment, often with serious
consequences on the native ecosystems.
A monster like Wels catfish (Silurus glanis) is now widespread in Western Europe, the Red Eared
Slider (Trachemys scripta elegans) is almost cosmopolitan and threatens the survival of many native
turtles around the world, Ailanthus (Ailanthus altissima) is suffocating the native vegetation in far too
many places...
These examples are only a drop in the ocean of allochthonous and invasive species, which are
increasing day by day.
Too often we heard as a justification: “I didn’t know...”, but in the 21th century, even with the
globalization of knowledge, ignorance is hardly an acceptable excuse.
Even the world of succulent plants is affected by this problem, as you can read in this issue about
Carpobrotus edulis.
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A Kenyan succulent
adventure
by Al Laius
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O

ver twenty five years
had passed since I
was last in Kenya
where I worked for a while
as a Tour Manager for an
Adventure Travel company
taking clients on camping
safaris.
I had fond memories of
vast open spaces, wonderful
birdlife and friendly people
living an unhurried and
traditional lifestyle.

Acta Succulenta 3(1) 2014

A Kenyan succulent adventure

5

Back to Kenya
Well, I was in for a surprise when I finally arrived there in
February 2014 and began travelling around the country in
search of Sansevieria and other succulents. During those 25
years the human population had almost doubled from 22
million to over 42 million today. This population pressure has
led to an increased destruction of habitats for both flora and
fauna, through construction, agricultural encroachment and
increased grazing. Towns and villages now stretched ribbonlike for many kilometres along roads and where previously a
few metres wide verge of natural vegetation (often including
succulents) ran along the edges of roads, now these had been
cultivated and crops had been planted right up to the tarmac
itself.
I was fortunate to be guided in my travels on this trip by
Len Newton, recently retired Professor of Botany at Kenyatta
University, Nairobi. My other travelling companion, Nick
Gash was particularly interested in caudiciform plants,
but the main focus of the trip was to try and see as many
sansevierias as possible in two weeks while trying to remain
safe by avoiding Western-style shopping malls and any
region that was close to Somalia, as Al-Shabaab had been
quite active recently especially in the coastal areas north of
Malindi – we did not fancy being kidnapped.
Although my main passion was to search for Sansevieria
in habitat, I was continually delighted by the variety
of other succulents encountered, and in particular the
various euphorbias and aloes. We shall look at a variety
of succulents encountered and celebrate their diversity
as well as commenting on the dangers that many of their
habitats face.
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Nairobi and its surroundings
After a noisy first night at a 3 star African hotel (chosen
due to its proximity to where Len lived) where a local band
playing half the night and the banging of metal doors in
the corridors due to other nocturnal activities kept me
awake, I emerged bleary-eyed for breakfast, excited by the
prospect of the day ahead. Len had wisely suggested a
day of acclimatisation (we were about 1670 metres above
sea level) and so we visited the University where he still
has an office and were able to see succulents growing in
the gardens there.
I was thrilled to find a few plants of the recently described
Sansevieria lineata from Uganda growing in plain sight.
A Ugandan endemic with a critically endangered status,
it was first described by Tom Forrest (2013:11); cuttings
brought to Nairobi had taken root easily and a number
of plants were seen. However, even here the plants were
likely to become endangered as an overzealous gardener
on a weeding job had not realised the significance
of these plants and most of them had been hacked to
pieces with leaves tossed into a corner along with other
‘weedy’ material. Other interesting plants here included
Cissus adeyana, Adenia globosa and Euphorbia cussonioides,
which was what we were going to look for in habitat
that afternoon.

Sansevieria lineata growing alongside an
arborescent sansevieria at Kenyatta University
Botanical Department gardens.
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Ranger opening the gate for
us at Chania Falls

Euphorbia cussonioides was first described by
Peter Bally in 1958 and at that time there were
a number of healthy populations both north
and south of Nairobi. The species has long
disappeared from its type locality as this treelike Euphorbia (up to 25 metres tall) is a plant
of the highland forests that originally occurred
all around Nairobi, but have long since been
cut down to make way for agriculture. Despite
its fleshy branches, it is not a true xerophyte
and once the protection of other forest trees
has gone, it can no longer survive. However,
survive it does in just a very few locations.
Behind the Blue Posts Hotel near the Chania
Falls at Thika, a walk down into the riverine
forest led us to a small cluster of tall E.
cussonioides trees. The ranger earned his tip
that day as he took us to the area right below
where the trees were and we were able to
look around for seedlings or younger plants
– unfortunately we did not find any. For the
time being these splendid tree-euphorbias
are protected and inaccessible – but for how
much longer? Other interesting plants found
were Aloe deserti, Vanilla polylepis, Scadoxus
multiflorus and Drimia sp.

That night I moved rooms so that I was farther away from the restaurant/disco area and on the backside
away from the busy road out front and the traffic noise. I still did not sleep well as the mosquitoes found
their way in through holes in the net and buzzed around my ears.
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Scadoxus multiflorus
flowering by the riverside.

A young plant of Euphorbia cussonioides
growing in the university gardens.
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Northern Kenya

Overgrazing has severely impacted on many
succulent plant populations in Kenya.

Lake Baringo, one of the Rift Valley lakes, was
calling today and soon enough we were on our
way. I thought our first stop of the day was rather
odd because surely such a large herd of goats and
sheep would chew their way through everything
succulent! This was a common sight during much
of our trip actually. However, looking in between
cracks in the rocks we found a number of Huernia
keniensis along with Aloe kedongensis, Cotyledon
barbeyi and Kalanchoe lanceolata.

Huernia keniensis
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The equator crossing was uneventful and we were glad to be en-route again
after being surrounded and hounded by souvenir sellers.
Sansevieria suffruticosa was located easily enough and even more interesting
was a field full of Aloe lateritia var. graminicola that showed incredible variability
(Kolm & Newton, 2011) between plants growing very close together. Aloe
lateritia var. graminicola occurs only in central and northern Kenya. The leaf
ends here had been chewed off or more likely they had dried up, but what
was most noticeable about this population was the variation throughout,
with some plants having plain leaves and other being quite well spotted.
This is the most common of the maculate species in E. Africa and over the
years opinions have varied as to its status in relation to other species in
the group. A recent study (Wabuyele et al., 2007) has concluded that A.
lateritia and its subspecies are conspecific with A. macrocarpa, which has
priority. For the time being I will stick with A. lateritia.

Sansevieria suffruticosa

Acta Succulenta 3(1) 2014

Aloe lateritia var. graminicola

A Kenyan succulent adventure

11

I will never forget the Tamarind Gardens Hotel, which despite having sound I heard was the footsteps of birds on the tin roof at daybreak,
a room that was heated-up like an oven during the day and a non- but then it was time to rise and take a cold shower anyway.
working fan, provided me with my first good night’s sleep. The first

Desmidorchis foetida

Desmidorchis retrospiciens

A full day’s plant hunting beckoned and
it was no time before we had found two
very similar looking plants; Desmidorchis
foetida and Desmidorchis retrospiciens
(acutangula). Although nowadays both
are treated under Caralluma, I will retain
the old names for ease of reference.
Indeed in the recently published online
journal The Cactician, Roy Mottram has
re-validated Desmidorchis retrospiciens
by publishing its lectotype (Mottram,
2013). Though the stems are very
similar, once the plants are in flower
they are easy to distinguish and D.
foetida has ‘frilly’ flowers, which are
actually vibratile hairs that make flies
think they have found rotting material –
it looks like heat rising from the action of
bacterial decay. Do flies actually think??
D. retrospiciens has larger stems and
darker, more purple flowers with only
very small vibratile hairs and it is easily
recognised when not in flower due to
its large chunky stems, which can reach
one metre high – it is the largest of all
stapeliads. Both species are quite smelly
and it is unwise to get too close to them.

Acta Succulenta 3(1) 2014

A Kenyan succulent adventure

12

Other plants seen this day included Aloe secundiflora, A.
tugenensis, Euphorbia magnicapsula, E. heterospina subsp.
baringoensis, Caralluma decapuae, Kleinia odora, Edithcolea
grandis, Cissus quadrangularis var. aculeatangula, Calotropis
procera, Sansevieria robusta and S. frequens.

A true scientist as Len Newton will stop at
nothing, not even before the awful smell of a
flowering Desmidorchis...

Euphorbia heterospina subsp. baringoensis
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Some late afternoon shopping at the local supermarket was
essential before we headed back for dinner and another peaceful
(but sweaty) night’s sleep.
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Back to Nairobi
We headed back to Nairobi the
following day as the rest of our journey
was going to involve exploring areas
south and south-east of the capital. I
was dreading going back to that hotel
but as it was Sunday night I thought
that things would be quiet as people
were resting and preparing themselves
for the working week ahead.
This was mainly a travelling day and
we did not stop to see many succulents.
Euphorbia magnicapsula, which we had
encountered the previous day, was still
fairly abundant and a close up of the
seed-pods explains why this species
has its epithet.

Euphorbia magnicapsula
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We had already seen Euphorbia heterospina subsp. baringoensis too, and as
with any cactus or succulent trip, one always encounters plants growing in
the most unlikely places and one always marvels at their tenacity to survive
in such arid environments.
A succulent that I was not expecting to see was Agave, yet huge plantations
of Agave sisalana covered hundreds of hectares on both sides of the road near
Nakuru.

Euphorbia heterospina subsp. baringoensis
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Agricultural encroachment is affecting Aloe
kedongensis, which is found only in the Naivasha
District. This shrubby species named for the Kedong
valley, grows on rocky ground in dense bush and
has also been used as hedging around small farms.
However, it was noticeable that these hedges were
being ripped out as farmers were expanding their
fields and bringing cultivation right up to the
roadside. It is these roadside verges that were
in danger of vanishing throughout our trip.

Aloe kedongensis used as hedging
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The Nairobi hotel was very lively for a Sunday evening I thought, as we arrived and
the place was full with various functions, live music and hundreds of people eating
and partying. We were the only white people staying there and we wanted
a good night’s sleep as we had an early start and
a long journey the next day.
The locals has other ideas
though and continued
to party on well into the
small hours.

Blue Springs Hotel, our hotel in Nairobi, interior comfort was
unfortunately not up to the outside appearance!
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Magadi and the Rift Valley
A run down the Magadi Road was on the
schedule for Monday. Leaving Nairobi at
1661metres above sea level, the landscape
along the road was awesome as the road
passed over the Ngong Hills to suddenly
plunge into the deepest heart of the Rift
Valley.
Lake Magadi (595 metres a.s.l.), as most
lakes of the Rift Valley are, is an alkaline
lake surrounded by volcanic hills. The
town of Magadi as well as the soda lake are
owned and exploited by a multinational
company (Tata Chemicals) who export the
valuable sodium carbonate (soda ash). The
Magadi area is known for being one of the
hottest and driest parts of Kenya as we
were about to discover for ourselves. Our
target today was a couple of euphorbias;
E. scarlatina and E. similiramea. However,
the former was not in flower and the latter
is rather shrubby so they are not shown
here. Much more photogenic was Cissus
cactiformis and Monadenium stapelioides.
The Monadenium was initially hard
to spot as the area had been heavily
grazed and the maximum stem length
was around 10 cm with most stems
having been chewed to the ground. In
cultivation this grows taller.

Monadenium stapelioides
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Some particularly fine stands of Sansevieria robusta adorned our lunch
stop by the dried up river bed where we also had a chance to observe
some wildlife. The Weaver-bird nests were very impressive and a feat
of engineering.

Sansevieria robusta
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South-eastern Kenya
A repositioning day saw us reach Voi in southeast Kenya, where we based ourselves for a few
days.

Mount Kasigau
One of our main targets was to search for
succulents on the lower slopes of Mt. Kasigau,
which rises suddenly from the semi-arid AcaciaCommiphora bushland. Mt. Kasigau is the most
north-eastern mountain in the ancient crystalline
Eastern Arc Mountains that are now included as
part of the Eastern Afromontane Biodiversity
Hotspot. These mountains are noted for their
species richness, high concentration of endemic
species and highly fragmented condition.
The main peak, Nyangala (1640 metres a.s.l.)
consists of old granitoid gneiss and also forms
vertical cliffs above Jora village, one of the five
villages at the mountain’s base. The Kasigau
Trust Lands manage the area and there is an
awareness of and commitment to conservation.
The Kasigau Taita are small-holder farmers
who cultivate crops and raise livestock at the
base of the mountain between the bushand
and lower montane woodlands. However the
slopes of the mountain are rocky and cannot
support agriculture and apart from some
grazing by goats, the vegetation is largely safe
from further degradation.

Mount Kasigau
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Having parked our vehicle at the chiefs’ compound of
Rukanga village, we sought an audience with the chief
to ask for permission to go exploring up the mountain.
The chief was in a good mood and was very welcoming
as well as being well-informed on the plant life of the
area and conservation issues. He was however even
more interested to know about the up-coming World
War I celebrations being held in the UK – apparently
British soldiers used Mt. Kasigau as a base during the
great war.
For us this was a succulent hunter’s paradise. Sansevieria
volkensii and robusta were seen in abundance along the
roadside even before we had reached Kasigau. As soon
as we started hiking up the mountain we saw Sansevieria
powellii, 1.3 metres high and with leaves twisting all
around – these were mature, flowering sized plants. We
zigzagged our way upwards, constantly stopping to take
photos and were amazed at the diversity of succulents
at every step. Euphorbia bussei var.kibwezensis, E. tirucalli
and E. heterochroma subsp. tsavoensis were everywhere.
Cissus rotundifolia, Aeollanthus repens, Caralluma
arachnoidea subsp. arachnoidea and Gerrardanthus lobatus
followed in close succession. There were plenty of
different sansevierias too with S. powellii, S. raffillii and
S. ballyi; the latter was particularly abundant.

Euphorbia heterochroma subsp. tsavoensis

Caralluma arachnoidea subsp. arachnoidea
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Gerrardanthus lobatus
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Apart from the sansevierias there were two endemics that we had
come to see here. The rare Aloe classenii was the most exciting find of
the day (it is also found at Kizima, east of Kasigau). Together with
Euphorbia classenii, which is found only at this location (Carter, 1991);
this Aloe was discovered by George Classen who worked in Kenya as

Aloe classenii
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a water engineer in the 1960s. As his work took him to remote parts
of the country and influenced by his friendship with Peter Bally to
take advantage of the opportunities his travels offered, he collected
succulents, which he took back to plant in his Nairobi garden.

Euphorbia classenii
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The Taita Hills
Another excursion in the Voi area took
us to the base of the Taita Hills where we
wanted to see if Aloe ballyi still existed. As
already mentioned population pressure
has led to an increased destruction of
plants in the wild through construction,
agricultural encroachment and increased
grazing. A striking example of this was
at a known location of the magnificent
tree-like Aloe ballyi, which our guide, Len
Newton had visited as recently as the
previous August (just 5 months earlier).
Then, there were just a few populations
in the area around Mwatate (the type
locality), yet when we visited we could
not find any until, just as we were
about to give up looking we finally
spotted a few plants several kilometres
further along the road growing not far
from the track. Upon closer inspection
though it was obvious that this piece of
land was being cleared for agricultural
development and a number of the aloes
had already been chopped down. Aloe
ballyi does survive in other places in
Kenya and Tanzania (Newton, 2007)
but is listed as ‘Endangered’ and it is
a great pity that it has disappeared
completely from its type locality.
Aloe ballyi [near Mwatate]
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Toward Malindi
It was time to head for the coast as I was due to give a presentation to the Malindi
Branch of the Kenya Horticultural Society in the evening. We were looking forward
to it after the dry heat of the plains it was going to be cool and refreshing by the
coast, though of course with increased humidity.
Plant hunting never stopped though and soon enough we were encountering such
gems as Adenium obesum and Aloe parvidens. At first glance this was thought to be
A. deserti but without seeing the plants in flower it was difficult to tell just from the
leaves alone. Sansevieria volkensii was present along the roadside for 10 km or so
and S. powellii was abundant at Mackinnon Road. We also found some very poor
specimens of S. ascendens very close to the type locality, on land that was earmarked
for building, so no doubt this population will have soon vanished.
Adenium obesum

Aloe parvidens
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Further along we came across some peculiar rock outcrops that were completely
at odds with the surrounding landscape. These were Kambe Limestone cliffs
and upon closer inspection lots of crevices and deep holes in the ground were
visible. The rock itself was also exceedingly sharp and it was easy to cut oneself
providing one didn’t tumble into a hole first. I managed to fall over backwards
whilst photographing Euphorbia wakefieldii. An endangered species, it is a
succulent tree, only known from a few populations confined to coral cliffs and
limestone outcrops in the Mombasa/Kilifi area (though also reported from the
South Pare Mountains in Tanzania). Sansevieria kirkii var. kirkii, Aloe volkensii
subsp. volkensii and a Cynanchum sp. were also found here.

Euphorbia wakefieldii

Kambe limestone outcrop
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Coastal areas
Travelling cross country on rough red-laterite dirt roads we soon reached
the coast at Kilifi where we searched for Aloe kilifiensis along Kilifi Creek. Len
had seen it here previously, hanging over the cliffs but most of the land had
now been fenced off and was under development for private residences or
hotels, and no plants were found.

Kilifi

Cree

k

We saw only the common Aloe rabaiensis along with a number of
sansevierias such as S. conspicua and S. arborescens. We continued to Malindi
to check into the hotel so I could freshen-up before my presentation. I was
alarmed to discover that the cheap hotel was right next door to a large
mosque (the coastal areas of Kenya are strongly Muslim) and guess
what, tomorrow was Friday, the day of prayer.
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I don’t know what was worse:
the buzzing of mosquitoes all night,
the whirring of a noisy fan overhead
or the constant calls to prayer which
began at a very early hour and
continued on a regular basis.
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Back to Voi
Bleary-eyed I left Malindi for
the drive back to Voi and it wasn’t
until reaching Taru Quarry that
my eyes opened up wide upon
seeing the beautiful flowers of
Edithcolea grandis. They soon
closed again and I waited
impatiently for our arrival at
the Voi hotel and a good night’s
sleep. They had even installed
new room fans while we were
away so that night’s sleep was
truly wonderful.
Edithcolea grandis
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Back to Nairobi again
Fully rested and refreshed, we started heading back for Nairobi but stopped just 20 km
up the road to explore a small hill (Manga). The target here was to find Aloe ukambensis;
probably one of the most attractive of all Aloe species, which grows in the south-eastern
highlands of Kenya on partially bare outcrops of granite or gneiss. It is not just the leaves
which are so mouth-wateringly gorgeous with their longitudinal dark green lines, but
also the flame-red capitate racemes, and I was lucky enough to find a few plants in flower.
This involved scrambling up quite a steep rocky outcrop, which was rather slippery and
dangerous due to the rain that had fallen earlier than morning. On my descent after having
photographed the plants I heard a distinct rustling in the vegetation above – this was lion
country after all! Needless to say I didn’t linger and we were soon on our way for the long
drive to the capital, stopping only where plants were seen by the roadside.

Aloe ukambensis
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Euphorbia bussei subsp. kibwezensis

Euphorbia robecchii

Other worthwhile stops en-route were for a couple of euphorbias and an area rich in
caudiciform plants. Euphorbia robecchii is a large growing tree-euphorbia with fresh green
spineless branches on mature growth but quite spiny and grey in colour on new growth
and juvenile plants. Euphorbia bussei subsp. kibwezensis was growing together with various
Gerrardanthus sp., Sansevieria sp., Cynanchum sp., and Aloe sp. This area 10 km west of Kibwezi
was a desolate plain consisting of volcanic rocks from old lava flows. It was a wonder that
any plants grew here at all, yet roots had managed to find their way down through the sharp
rocks and into something more nutritious below.
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A variety of caudiciform and tuberous succulents were seen here.
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Based back in Nairobi, there was still time to visit local attractions as well as having a few
day trips to go looking for succulents.

Kajiado
One of these day trips was to Kajiado, south of Nairobi. The Kajiado Marble Quarry road
was one of the roughest we had been on and a real bone-shaker. This was a good day for
looking at the variability of Sansevieria raffillii as the area was rich with this species and
many photographs were taken for comparison. The shrubby and unphotogenic Euphorbia
similiramea was present here and there but the main plant we had come to see was Euphorbia
serendipita, which was first described by Len Newton (1993) from this very location. He
had spotted a spiny Euphorbia by the roadside as he was passing by in 1988, but as it was
getting dark and he had to reach Nairobi by nightfall he was only able to take a cutting. As
that cutting did not flower in his garden he made no attempt to identify the species and it
was only in 1990 when Susan Holmes visited him and looked around his garden that she
remarked that it might be an undescribed species.
A juvenile plant of Sansevieria raffillii

Kajiado Marble Quarry road
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A few months later he returned to the locality where he had collected undescribed species; a serendipitous discovery in an area where he
the cutting and discovered that there were a few populations in the would not have thought of searching for new taxa.
area. Subsequent studies confirmed that it was indeed a distinct and

Euphorbia serendipita
at the type locality.

Acta Succulenta 3(1) 2014

A Kenyan succulent adventure

34

The Ngong Hills
Another day trip led us over the north end of the Ngong Hills
from Karen, down into the Rift Valley again. Our goals this day
were to search for Aloe ngongensis and Sansevieria bella which Len
had seen in the area previously. However, yes you have guessed
it, the landscape had changed over the last few years, and fences
had been erected everywhere and new agricultural developments
had probably destroyed the Sansevieria habitat. Aloe ngongensis was
eventually found; although said to be widespread in the Rift Valley
region of southern Kenya (Carter et al., 2011), it was very scarce
where we looked and the whole area was heavily grazed.

Looking down towards the plains from the Ngong Hills
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Although there appears to be some greenery in the photograph it also
seems that there are quite a few bare patches and one can only imagine
how much more desert-like this landscape can become if the rains fail.
Desertification can be confused, at least temporally, with drought, and
indeed a lack of rain can reduce the productivity of the land, however
there is a growing consensus that desertification actually arises from the
interaction between people and their environment (Campbell, 1986).
Droughts can act as a catalyst that accelerates any existing processes of
land degradation (such as over grazing) and rapid population growth
combined with changes in land use can set in motion the process of
desertification.

Habitat of Aloe ngongensis
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As mentioned above, we could not find Sansevieria bella and the
only other succulents we saw that day were Monadenium stapelioides
and Kleinia petraea which is also known as Senecio jacobsenii.

Kleinia petraea
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Good bye Kenya
Our time in Kenya was coming to an end. With a few visits to
private gardens and one to a public one at the Nairobi National
Museum, which as well as housing the EA Herbarium,
contained a small succulent garden dedicated to Peter Bally,
this really was our last look at succulent plants in Kenya.
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The European maritime
succulents

Carpobrotus,
the carpet of death
by Gérard Dumont and Antoine Mazzacurati
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T
C. acinaciformis

he genus Carpobrotus (Aizoaceae) is represented
on European coasts by two closely related
species: Carpobrotus acinaciformis (L.), Bolus.
and Carpobrotus edulis (L.), N.E.Br. They only differ
in some morphological details and share, alas, the
same ecology. If we state “alas” it’s because, from the
perspective of all the European maritime succulents
that we are considering in this series of papers, these
plants are invaders, dangerous invaders, killers.
Up to now, our goal was to make you love the
maritime succulent plants we have told you about;
this time it will be to make you hate them! Or rather
not, because no plant is hateful in itself, but it will
be to make you aware of human stupidity. These
plants are called “Clutches of witches” (Griffes de
sorcières) in France, so it is the sorcerer’s apprentices
who recklessly scattered them all along the coast,
and especially those who continue to do so, that we
want to make you hate...

C. edulis
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History of the invasion
Carpobrotus(1) was introduced from South Africa, where it
originated, into Europe in the late seventeenth century, first in
botanical gardens and then it was soon used for horticultural
purposes (ornamental and sloping soil fixation). But it was in
the nineteenth century and especially in the twentieth that it
began to be planted extensively along the coast, particularly in
the Mediterranean area and on all coasts with a mild climate.
Unfortunately, it continues today to be widely used in this context.
Carpobrotus is indeed a plant of high value in a horticultural point
of view, both for its opulent foliage and its large flowers and,
because of the strength and density of its vegetation, it is a great
ground cover on slopes and banks and requires virtually no
maintenance in favourable sites because it naturally suffocates
all the “weeds” that attempt to compete.
Carpobrotus is without equivalent in its ability to quickly cover
dry, sunny areas in coastal environments; as its thick waxy foliage
tolerates wind and spray well, it quickly became a common
plant in seafront gardens, the miracle solution for very exposed
gardens where “nothing grows” because for most gardeners, the
natural flora or “nothing” are the same...
What had to happen has happened: this plant so easy to grow
and so accommodating in maritime situation quickly escaped
from gardens and naturalized on all coasts with a mild climate...

1
In the remainder of this article, we will group most often the two invasive
species in Europe under the term Carpobrotus considering them as a homogeneous
group or a single plant, because the limits of these two taxa in the invasive
populations are often blurred and their behaviour is the same.
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Ecology
Once naturalized in coastal areas where the climate permits, Carpobrotus
unfortunately behaves as a highly invasive plant. Let’s start by defining this
concept, which is sometimes misunderstood.

What is an invasive plant?
An invasive plant, in the strict and ecological meaning of the term, is:
1. An exotic and allochtonous plant, that is to say, a plant found outside its
natural past or present distribution area (= exotic plant), and non-native in the
host environment (= allochtonous plant).
2. A plant whose initial presence was initially the result of an artificial
introduction, whether voluntary or involuntary (poorly sorted seeds, escape
from cultivation, ship ballast, organic packaging, mud under cars, etc.).
3. A plant capable of maintaining itself and spreading over the long term in the
host environment.
4. A plant whose presence in the host environment disrupts the natural balance
of this environment, that is to say, that alters its composition (in addition to its
presence) and its structure or modifies its functioning.
This shows that the notions of proliferation or ability to be widely dispersed,
although they are often associated, are independent of the notion of ecological
invasiveness. The impact on the host environment primarily bases this notion of
invasiveness. A plant may be relatively small in absolute numbers and nevertheless
may have serious consequences on very specialized ecosystems and then be a real
invasive plant while other apparently more proliferating and ubiquitous plants
will fit more harmoniously with the native flora(2) and then one prefers to speak
of “naturalized” plants instead of “invasive” plants. Also, don’t confuse “invasive”
plant and “overrunning” plant (some native thorns, for example, are plants with
very overrunning behaviour but they are not invasive plants in an ecological sense!).
2
This incorporation is sometimes so harmonious that when it is old, botanists struggle to know if some
plants are indigenous or not...
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Carpobrotus unfortunately matches perfectly the four criteria of
A fifth criterion is not necessary to define an invasive plant, but it is
invasiveness mentioned above. It is even a typical example of the invasive almost constant: the great difficulty in eradicating the allochtonous plant once
plant(3).
its invasive behaviour is expressed. There is therefore a need for caution
when importing exotic plants: a plant is an organism living in interaction
with its environment and its subsequent behaviour in a new environment
can not be 100% predictable; a rare and endangered plant in its original
3
Another example of a highly invasive succulent plant was mentioned in Acta
Succulenta: the many Opuntia of Burbank unwisely introduced in Australia and elsewhere as
environment can be a formidable and invincible invader once out of the
a forage and fruit plant. See: D. Guillot Ortiz & al. (2014), First observations of Opuntia ’Papiki’
environment in which it was balanced.
as allochthonous in Iberian Peninsula, In Acta Succulenta 2 (3): 329-341.

What can be found on this strip of coastline invaded by
Carpobrotus, except itself? Nothing, absolutely nothing!
The native flora has completely disappeared.
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Mechanisms of the invasiveness
The reasons of this uncontrollable explosion after introduction
of an allochtonous plant in the host environment are many.
Some reasons are purely environmental and easy to
understand: increased competitiveness of the allochtonous
plant through lack of effective competition by the autochtonous
plants, local absence of parasites and predators, etc.
Some other reasons are sometimes related to real genetic
variations:
The sudden change of environment disrupts the
mechanisms of natural selection by the involuntary
selection of individuals which are not fully representative
of the original population: the introduced individuals
necessarily represent only a small part of the range of the
genetic variability of the plant in its original environment.
The overall behaviour of the introduced population will
be hence slightly different and, especially, will evolve
differently from that of the original population since the
selective mechanisms will act on a different and narrower
genetic substratum; it’s what is called the “founder effect”
in population genetics.
The sudden change of environment may favour the
selection of some random mutations that would have
given no selective advantage in the original environment
but give one in the host environment where they can
express themselves and then be quickly passed on. Hence
a very rapid genetic drift can occur between the original
populations and the exported populations that sometimes
achieve the invasive capacity secondarily in their host
environment although they did not show any invasiveness
initially.
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It seems that these phenomena of genetic drift of the
introduced populations are involved in the genesis of the
invasive aggressiveness of Carpobrotus(4).
The consequence of the invasive behaviour of an
allochtonous plant introduced into a host environment
is always the same: a more or less rapid and more or
less important drop of the biodiversity inside the host
environment, thus affecting the flora as well as the fauna.
Carpobrotus is a perfect illustration of this phenomenon.
The only glimmer of hope in this gloomy picture,
which is quite often observed after an initial aggressive
phase, is a relative decrease in the invasive behaviour
of an organism over time(5): the allochtonous organism
gradually adapts to its host ecosystem more harmoniously
or the ecosystem reacts effectively and changes to find a
new balance harmoniously integrating the allochtonous,
or a little of both. In the case of Carpobrotus, we are,
unfortunately, still in the aggressive phase (for over a
century!) and there is no reason to think that this state
can improve in the short term, on the contrary.

4
Unexpected morphological and karyological changes in invasive
Carpobrotus (Aizoaceae) in Provence (S-E France) compared to native South
African species, in Comptes-Rendues Biologies, 334 (4): 311-319 (2011)
5
The typical example is the alga Caulerpa taxifolia (Vahl) C.Agardh
which invaded the western basin of the Mediterranean in the space of a few
years and raised serious concerns, and now tends to decrease everywhere.
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The strong spines of the prostrate gorses
(Ulex spp.) in the moors on cliff tops on acid
rock can repel all herbivores and walkers, but
they can do nothing against Carpobrotus that
will completely smother them in a few years.
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Carpobrotus behaviour in its biotopes of adoption
In Europe, Carpobrotus behaves in the Atlantic area as a strictly maritime
plant, but can extend a bit further inland in the Mediterranean area, while
keeping there a clear preference for coastal environments that suit them
perfectly and where its growth and competitiveness are optimal.
In the North Atlantic area (France and the British Isles), its preferred
habitats are gently sloping rocky places, especially the degraded rocks
more or less granularly disintegrated or the sandy tops of micro-cliffs from
which it falls downward the sea as large draperies. The ideal for this plant
seems to be at first establishing itself horizontally or almost on a ledge then
growing down more or less vertically. In this zone, it can be found also in
the white dune, but with less frequency than in rocky areas.
The further south and towards Mediterranean latitudes, the more
Carpobrotus tends to broadly colonize the dune environments: mostly
the semi-fixed dune and the grey dune, because it has more difficulty to
withstand burying the indigenous plants from the front of the white dune.
However its preferential environments remain rocky environments and
essentially acid rocks, but its presence in the sandy dune environment rich
in shell micro-debris as well as on some limestone rocks, demonstrates,
if not its total indifference to the substrate and its reaction, at least a large
adaptability to various substrates. This adaptability is perhaps related to
its ability to acidify the soil (cf. infra) thus to adapt the substrate to its own
requirements.

Carpobrotus in dune environment

Carpobrotus is very heliophilous. It is moderately salt-tolerant: it is very
tolerant of salt spray and salt deposits on its foliage (aerohalophyte) but
has a much lower tolerance to the high salinity of the substrate than some
native halophytes. Yet it successfully competes with them on maritime
rocks and it seems reaching down pretty close to the water as they do. This
apparent contradiction is explained by the fact that the native halophytes
are rooted on the spot while Carpobrotus is, in this case, usually rooted
several meters higher, thus in less salted substrate and then goes down to
the water in drapery to cover and gradually replace the native halophytes.
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The growth of Carpobrotus is particularly exuberant:
fast, very dense and mat-forming: in good weather, it
actually grows “before your eyes” and one individual in
optimal conditions can spread several square meters in
year! ... and its growth pattern, densely branched along
the stems and these rooting at nodes, that increasing the
footprint of the plant does not slow down over time but
is instead exponential(6)!
Over time, the stem carpets superimpose on each
other to form a heavy compact and opaque mass (dead
leaves don’t come off the stems and form a thick litter
under them). The problem is that no native maritime
plant can fight against such vigour and such a density
of vegetation and in the fighting to cover the other, the
winner is always the ficoide, smothering everything
beneath it. Even the indestructible Crithmum maritimum
L. (7) cannot resist for very long when Carpobrotus begins
to expand its dense mats on the rocks which the former
has colonized for millennia.
Apart from invaded natural habitats, Carpobrotus
is also frequently found in manmade environments
like old walls and even on some mossy roofs on the
waterfront. When it lives there for long, it’s sometimes
difficult to know whether this plant was once
deliberately planted there or if it was installed itself
there spontaneously.

6
T.Sintes & al. (2007), Clonal growth dynamics of the invasive
Carpobrotus affine acinaciformis in Mediterranean coastal systems: A
non-linear model, in Ecological Modelling 206(1-2): 110-118.
7
G.Dumont & A.Mazzacurati (2013), Crithmum maritimum, the
succulent of storms, in Acta Succulenta 1(1): 21-44.
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The agony of the natural flora of maritime rocks:
Crithmum maritimum (divided leaves and greenish umbels) and Inula
crithmoides (yellow flowers and brownish pompoms), two maritime
succulents we’ve introduced in the previous issues of Acta Succulenta
live their last summer here, unable to compete against the carpet of
Carpobrotus that covers them inexorably. The blue inflorescences are
those of Limonium dodartii, it will eventually suffer the same fate.
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Consequences of the invasion
An area invaded by Carpobrotus quickly and inexorably becomes a vast
monospecific carpet from which any other plant species is gone. Maritime
lichens disappear from invaded rocks simultaneously with higher plants.
The insect fauna and all the microfauna are also depleted because few native
organisms can live at the expense or in the shelter of this cumbersome
foreigner. The macrofauna may also be seriously disturbed when, for example,
Carpobrotus invades and covers what was once a site of nesting seabirds... The
only ones to be satisfied are rodents (rats, rabbits) that consume its fruits but
these rodents being often themselves invasive species in island environments,
so that this invasive mutualism only compounds the problem!
The presence of Carpobrotus modifies the underlying substrate by gradual
acidification due to the organic matter load created by the abundant litter and
the difficulty and slowness of the mineralization thereof. There also seems to
exist some chemical mechanisms of inhibiting the germination of plants other
than itself in areas invaded by Carpobrotus(8).
Paradoxically, this perfect ground cover is a potential source of further erosion
in the marine environment because once the carpet of Carpobrotus is removed,
in the context of fighting against the plant, there remains a vast area of bare
ground, lifeless and therefore much more susceptible to erosion by wind and
waves that this area was before it was colonized by Carpobrotus. In addition,
by removing the thick carpets of this plant, one often removes all together
the litter and the thin original substrate adhering to it, so that by eliminating
the invasive plant one eliminates also the stock of dormant seeds which are
possibly remnants of the indigenous population prior to the invasion. This can
hence compromise the reconstitution of the prior ecosystem in places.
This triple problem of soil modification, erosion and sterilization, created by the
presence of Carpobrotus, poses in a big problem some places for the eradication
of this plant and shows how important it is to intervene before it’s too late, that
is to say before the complete disappearance of the native vegetation in every
invaded spot.
8

C.Conser & E.F.Connor (2009), in Biological invasions 11(2): 349-358.
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Relations between the two species
Although very similar, the two common species on European
coasts, Carpobrotus edulis and Carpobrotus acinaciformis rarely coexist
in the same spot. Yet the only plant capable of holding back the local
expansion of C. edulis is C. acinaciformis and vice versa! In some spots,
you find just one and elsewhere the other, without understanding
an ecological explanation for this (their needs and behaviour seem
identical). When there is a mixture of pink flowers and yellow
flowers in the same spot, it is often C. edulis alone, whose flower
colour varies from yellowish-white to pinkish in one population
and not the vivid purplish rose of C. acinaciformis.
Only the prevalence of the vegetative propagation, which leads
the gardeners of a place to all “cultivate” the same species of
Carpobrotus and often the same clone of it, moves forward an
explanation, but this one may be not alone. Overall, it seems that
Carpobrotus edulis is most frequently mentioned in the literature
in invasive situations, but this name being often used with a wide
meaning, including C. acinaciformis, it is impossible to have a
clear idea of the
 respective importance of these two species across
Europe; it’s the same for their hybrids.
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Dispersal patterns
It is necessary to distinguish roughly two zones: the North Atlantic zone
(coast of the Armorican Massif, Cotentin, British Isles) with mild winters
but cool, relatively humid summers and the “Mediterranean” zone in
its broadest definition (Iberian Peninsula and Mediterranean basin) with
hot dry summers, with all the islands associated with these two zones.
In the North Atlantic zone:
In this zone, the propagation of Carpobrotus is essentially vegetative,
by spontaneous layering and by dispersal of broken fragments that root
quickly: essentially garden waste thrown on the coast, scraping of the
mats by animals, etc., and perhaps also by floating fragments and longrange transportation then projection by the waves on the rocks. This
thalassochory, if true, might explain its prescence in some of the remote
spots away from coastal gardens.
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The importance of sexual reproduction for dispersal of the plant
is secondary in this zone. The nectariferous flower attracts insects
(especially Hymenoptera) and the flowers are pollinated but C.
acinaciformis generally does not succeed in producing viable seeds
in the climate of the North Atlantic coast, or it produces a little and
seldom. Only C. edulis succeeds to produce mature seeds, but again not
anywhere and not every summer, depending on weather conditions
and local microclimates. Dispersal of these is necessarily linked to
the consumption of fruits, mainly by rodents (rabbits, rats, voles...)
because the fruit is indehiscent and not deciduous. In this zone, the
rodents actually sometimes nibble the fruits but they apparently do
not constitute for them a highly appreciated food, probably because
they ripen badly under these latitudes and are therefore insufficiently
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sweet to be attractive. Most fruits therefore slowly rot on the plant or
are liquefied by freezing and the seeds, when they are viable, then
germinate usually beneath the plant or nearby. Sexual dissemination
thus remains generally low and very localised. The reality of effective
sexual reproduction in the Atlantic zone can be nevertheless observed
by the frequent variability of the flowers (petal length and intensity
of colours) (9) on some old carpets of C. edulis, that shows that they are
multiclonal carpets. Carpets of C. acinaciformis are on the contrary very
homogeneous, confirming the predominance of vegetative propagation
for it.
9
Taking into account that in the Aizoaceae, the petals continue to elongate after
spreading, it is this growth that drives the opening and closing mechanisms of the corolla;
also taking into account the trend of gradual pinking of the corolla approaching the wilting
stage.
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It should be noted that this difficulty in the ripening of its fruit does not
lower the local invasiveness of Carpobrotus, on the contrary, it appears! Indeed,
fruiting is a costly process for energy and resource for the plant; anything that
is not consumed by fruiting will therefore benefit the vegetative vigour...

In the “Mediterranean” area (broadly defined):
In this zone, the importance of the sexual reproduction
of Carpobrotus is much higher than in the North Atlantic
zone. This is probably related to the fact that its fruits ripen
normally and are therefore very attractive for rodents,
which then will disperse the seeds in their droppings(10).
Consumption of Carpobrotus fruits by rodents is a proven
fact and it has been shown that digestive passing then
promoted seed germination (probable partial attack of the
seed testa by digestive juices). One study(11) even revealed
a surprising phenomenon: the long-distance dispersal of
seeds is not related to rodents themselves, who are rather
home loving animals but mostly to cats who eat them!
The seeds pass from a digestive tract to another to end up
where the cat will decide to relieve itself...
The vegetative dispersal mechanisms mentioned for
the previous zone are of course present in this area too.
It should be noted also that many documents also
indicate the possibility of dispersal of Carpobrotus
by some seabirds using fragments of it in their nest.
Noteworthy, but we lack properly documented
references or personal observations to confirm that.

10
The mechanism of transport and dispersal of a plant by eating
fruits then discharging of intact seeds in feces is named endozoochory.
This is one of the modalites of zoochory: this term naming the dispersal
by animals, regardless of the precise mechanism (endozoochory or
exozoochory).
11
Bourgeois K. & al. (2004) Extreme invasional meltdown: multitrophic interactions catalyse. Mediterranean island invasions, in Proceedings
10th MEDECOS Conference.
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the dune is fragile.
it is the last bulwark
against the sea.
let’s protect it.
the municipality of

[---]
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Black humour or unconsciousness?
This portion of dune is completely invaded
by Carpobrotus. This sign placed by a Breton
municipality, with the laudable intention of protecting
a fragile natural environment, only protects the
worst enemy of the latter! As long as the coastal
municipalities and their residents have not become
aware of the problem, the fight against this invasive
plant will be difficult. There is still some way to go...
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Its only real enemy: the frost
Carpobrotus is fortunately a frost sensitive
plant and the frost is the only thing that
succeeds in limiting its uncontrollable
extension.
In fact, Carpobrotus is fairly resistant to frost
compared to the average of plants of its family,
Aizoaceae, since it can support a few degrees
below zero in wet conditions: -2°C or -3°C
but not much more when it is waterlogged,
which is always the case in winter on ocean
coasts(12). Below that, it begins to deteriorate
and the beautiful carpet turns to a blackish
mush if the frost increases or persists, and
that’s good because the native flora does
not suffer from the small frosts that kill
Carpobrotus, thus restoring the balance.
But if a few fragments remain alive inside
this viscous slurry, the deadly carpet will
recover quickly, long before the native
plants will be able to re-conquer their
space. Alas, once a carpet of Carpobrotus is
installed, it is rare that some fragments do
not survive in the thick litter produced by
the plant, which is a good insulator against
the cold. Even when everything seems
dead after freezing, it is not uncommon to
see the emergence of spring shoots, it is
even the rule...
12
It withstands lower temperatures if wintered dry:
-5° to -6°C without problems, and possibly even less but
over a very short period.
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The top of this carpet of Carpobrotus
froze during the winter, but the lower part
remained alive and quickly regains the
dead zone [photo taken in early spring].
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Thus the presence and thickness of the litter of old leaves has a great importance
for the hardiness of this plant under our latitudes and partly explains the rather
disparate data that can be read here and there about the minimum temperatures
it withstands. Other factors affecting its hardiness are local exposure and
topography conditions and probably some interclonal variations.
The hardiness of both species seems rather the same.
Carpobrotus is by nature a plant with a coastal affinity and its frost susceptibility
makes it a strict maritime plant on the North Atlantic coast. It is common on
large carpets to see at the end of winter that the most terrestrial margin of the
carpet is completely frozen while the portion falling toward the sea is still alive,
the latter restoring itself quickly as the first plant every summer.
Paradoxically, the partial freezing can sometimes be a factor favouring the
vegetative dispersal of this plant, especially when it grows on coastal rocks as
drapery: if the upper part of the plant is killed by frost, the lower parts remained
alive will come off more easily and be torn by wind or waves and then scattered
away.
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Description
Plant: perennial; trailing or drooping stems, much
branched, erect at the apex, rooting spontaneously
on contact with the ground. The stems easily reach
several meters in length.
Roots: fibrous and dense superficial network.
Leaves: opposite-decussate, with visible internodes
(several centimetres); not stalked, decurrent
insertion and discreetly amplexicaule; elongated
limbs (about ten centimetres), glabrous, succulent,
triangular section (more equilateral in C. edulis, more
isosceles in C. acinaciformis) with sharp angles and
toothless margins, finely micro-serrated keel toward
the apex; flat upper face, slightly widened at the
summit (in C. acinaciformis) and more or less curved
inwards especially toward the apex (especially in
C. acinaciformis); more or less glaucous green, blushing
at high exposure when the nights are cool.
Flower: hermaphrodite; large (diam. 5-12 cm), terminal,
solitary. Bloom starting in April and spread throughout
the summer with a maximum during the second half
of spring. The flower opens only in full sun. 4-5 fleshy
sepals (two significantly longer in C. edulis, subequal in
C. acinaciformis) petals (actually petaloid staminodes)
many, indefinite in number, yellowish-white to pale
yellowish-pink in C. edulis, blushing while withering,
purple bright pink (magenta) in C. acinaciformis;
numerous stamens in indefinite number (several
hundred).
Fruit: conical-ovoid, fleshy and indehiscent when ripe,
persisting long on the plant; more or less persistent
sepals; green turning yellowish or reddish when ripe;
the valvar mechanism with complex opening typical
of most Aizoaceae is absent. Quite small and numerous
seeds embedded in a mucilaginous translucent
substance.
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Possible confusion:
In Europe, confusing Carpobrotus with another
plant is hardly possible, even out of flower, the
other cultivated ficoides being much smaller and
none has such thick leaves with such a sharply
triangular section and with such a sharp keel.
The only possible confusion is that between the
two species: distinguishing them out of blooming
time is not easy and even during blooming the
distinction of a pinkish-flowered Carpobrotus edulis
and Carpobrotus acinaciformis requests from you to
have some experience of these plants and, even in
this case, the certainty is not always there...
It should be noted that some authors suggest the
possibility of crossing between these two related
species to explain the somewhat continuum
between the two species. Due to the low sexual
reproduction of these plants in the Atlantic zone
and the relative scarcity of direct coexistence of
the two species, this explanation would need to
be experimentally demonstrated and proven in
situ, at least in the North Atlantic zone, because
the spontaneous crossing is certainly easier and
more common in Mediterranean conditions.
C. edulis flowers of the same individual (top) at two stages of flowering:
the flower blushes heavily when approaching the wilting stage and can
be confused with that of C. acinaciformis (bottom).
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Use
In its native area, Southern Africa, local people consumed
the fruits of Carpobrotus. In addition to its use as food,
its fruits and leaves were used for various medicinal
purposes.
The fleshy fruit of Carpobrotus evokes the appearance of a
fig and is edible, but it rarely reaches a sufficient ripeness
in the Atlantic zone, where it is barely sweet and too
astringent and acid to be truly edible. In the Mediterranean
area, the fruits ripen well and you can taste it but should do
so sparingly because they have a reputation as laxatives...
In Europe, the use of Carpobrotus as food has always
remained anecdotal: in addition to its fruit, its stems and
leaves can be eaten cooked or pickled. Before its broad
horticultural use for purely ornamental purposes, it was
used in the past (in the nineteenth and early twentieth
century) to fix the dunes and sloping soils at the seaside.

When Carpobrotus is grown
in coastal gardens, it escapes
very quickly out of them...
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Distribution
Natural area:
Southern Africa, in the coastal areas of the Eastern
Cape, on the coastline or on the hills not far from the
sea.

Area of naturalization:
It is now at worldwide level, thus huge. The
naturalized populations of Carpobrotus are now the
overwhelming majority of the wild populations of this
plant. Because of the magnitude of this diffusion and
the aggressive nature of it, Carpobrotus edulis is listed by
the IUCN(13) in the Global Invasive Species Database.
The climate of the Cape being close to the
Mediterranean climate, the implantation of Carpobrotus
in the Mediterranean was easy, as in all regions with
a Mediterranean climate (the Californian coast, for
example, is invaded) and more broadly, the plant is
now present on the cliffs and sometimes the dunes of
the all coastal areas with mild winters. Imprudently
planted everywhere, Carpobrotus now poses a global
problem!
In the European Atlantic area, Carpobrotus is abundant
on the coast of the Iberian Peninsula. Further north, it is
mainly present in the mildest regions, such as Brittany,
Cornwall and Irish coasts. It is particularly common and
invasive in the islands, both Atlantic and Mediterranean
ones.
13

International Union for Conservation of Nature.
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Notes of cultivation
If you live in coastal areas, an absolute rule:
DO NOT GROW THIS PLANT!
In addition, it would be, in our opinion,
desirable that the cultivation of this plant is
totally prohibited in all coastal areas with a mild
climate and that its destruction is imposed by
regulation.
At first, it would be necessary, as a minimum, that
its trade is strictly prohibited; it is shocking and incomprehensible
that in 2014 one continues to freely sell (garden centres, nurseries,
Internet...) a plant that has long been recognized as one of the most
problematic invasive plants on the planet! When we realize that
some nurserymen inform their customers of the invasive behaviour
of this plant, showing that they are aware of it, but still continue to
sell it and that some landscape gardeners still use it abundantly in
making “Mediterranean gardens” or “seaside gardens” under mild
climate, one can only be indignant by this irresponsible behaviour
that dishonours their profession.
In addition to regulation, massive awareness campaigns for
individuals and municipalities should be carried out in coastal areas
to finally put a stop at the use of this plant for ornamental purposes
or as ground cover. Some coastal municipalities have recognized the
problem and fight against the plant, but they are still in the minority.
If you live inland far from the sea, there is little risk that Carpobrotus
escapes from cultivation and if it would do, the first winter would
completely destroy it. There are thus, in theory, no reasons to not
cultivate it if you want, but be very careful who you will give it
afterwards because this plant is a biological time bomb and from
hand to hand you cannot be sure it does not eventually end its trip
in a coastal garden...
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Carpobrotus offered for sale in a garden
centre just a few miles from the sea!
Ignorance or total disregard for environmental
issues? Probably a bit of both...
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Conditions of cultivation
Carpobrotus is so vigorous than it cannot be easily
cultivated in a pot, even in a large pot; it survives
easily in it but it vegetates, becomes stunted and
doesn’t flower or barely; in short, it is not very nice
in a pot but in the ground it will be superb and will
grow faster than we can write this text. To keep it
(what a strange idea!) in areas where it is frostsensitive, simply make a few cuttings during the fall,
keep frost-free over winter and then plant them in
the ground in spring.
Carpobrotus only tolerates full sun; it etiolates
quickly in the shade or partial shade and, if the shade
is accompanied by moisture, snails will attack it (we
can only encourage them!).
Carpobrotus withstands drought very well but if you
want to admire all the power of its vegetation, it will
need abundant and regular water supplies therefore a
few waterings in the summer are required if the climate
in your area does not provide them spontaneously.
If local conditions allow, Carpobrotus is quite suitable
(covering capacity, drought resistance, shallow roots
and vigour) and very pretty for making a green roof.
However it is a very bad idea to use it for that because
some birds (crows, Columbidae, robins...) love scratching
green roofs during the winter and throw away plant
fragments... In addition, its waterlogged thick carpets
weigh very heavily and the roof structure must be
planned accordingly.
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Propagation
The question does not arise or, more exactly, the question
is rather how to prevent Carpobrotus propagation than
knowing how to do it!
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The creeping stems root spontaneously and rooting of cuttings is fast with a
success rate close to 100% and seeding is, it seems, just as easy, but who would
still have the idea of multiplying this plant by seedlings? What to do then with
these seedlings? Giving them away? Bad idea...
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Where and how to get this
plant?
Preferably in nature (we are talking here
about Europe, not Southern Africa). Pull
out all what you want and much more if
possible, you will never pull out too much
of this plague! Waste! Crush! Destroy! For
once, vandalism and thoughtless harvesting
of wild succulent plant are working for
the protection of nature, enjoy! The only
precaution to be taken during your raid: be
careful to preserve the surviving indigenous
plants, if any remain, and not to degrade
the soil.
If you are spontaneously offered
Carpobrotus cuttings, accept politely
but explain to the giver the risk for the
environment by distributing this green
plague.
Especially do not buy it in the trade,
because its trading must stop.

When invasion is moderate, as here, pull them all
out! Keep some cuttings if you want but destroy the
remaining (incineration, composting).
Note at the bottom left, the pretty pink tufts of
Sedum anglicum which will soon disappear under
Carpobrotus if you do not intervene.
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Which one to cultivate?
When asked what species of Carpobrotus choose, the
only sensible answer should be: none!
When choosing between the two species, Carpobrotus
edulis and C. acinaciformis, if you don’t see the plant
in flower, their identification will be a lottery. If you
trust the possible labelling or whoever gave it to you,
the risk of error is roughly 50%... No, actually, because
edulis is the name the most frequently used, so the
laws of chance make it is slightly more likely that this
will be actually the correct name! If you are sure of the
identification of what you’re offered, you should choose
Carpobrotus acinaciformis, which is the species with the
most beautiful flowers, in our opinion.
And the day you will get tired of this plant, don’t give
it to anyone, destroy it!
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Alternatives
The culture of Carpobrotus is particularly unjustified
because there are some other creeping Aizoaceae which
are equally or even more beautiful, and which can be
grown like it in coastal environments while posing
less environmental problems. The indestructible
Delosperma cooperi (Hook.f.) L.Bolus is the best
example. In addition, the latter is much hardier (it is
even fully frost-hardy in sea area) and much more
floriferous than Carpobrotus. There are many others,
because the “ficoides” group is large.

The winter-hardy creeping ficoids with low
invasive potential are numerous (species
and cultivars, mostly coming from the
Drakensberg mountains and foothills) but
none tolerates winter moisture of coastal
areas as well as Delosperma cooperi.

Delosperma aberdeenense
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Protection and restrictions
As you would have suspected, Carpobrotus is not subject to any
protective measures in any European country...
On the other hand, some restrictive regulatory measures are taken
against it, but they are still very timid:
In France, the Arrêté of 13 July 2010 concerning the rules for good
agricultural and environmental conditions, declares Carpobrobuts
edulis and C. acinaciformis as proven invasive plants and prohibits
their use as herbaceous vegetation cover in permanent buffer zones
around cultivated fields.
The Annex I of the Arrêté n° 2007-4901/GNC of 23 October 2007 puts
Carpobrotus edulis in the list of harmful organisms whose introduction
is prohibited in New-Caledonia (this territory is administratively in
France but is not in the European field, discussed here).
In Italy, although invasive species are considered a threat to the
environment and ecosystems, Carpobrobuts edulis and C. acinaciformis
are often cultivated even on the beaches, where they regularly escape
from cultivation.
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A bit of nomenclature

● Carpobrotus acinaciformis (L.) Bolus
Carpobrotus acinaciformis (L.) Bolus, Fl. Pl. South Africa 7: tab. 247 (1927)
Type [Mesembryanthemum acinaciforme] : (Lectotypus) J.J.Dillenius, Hort. Eltham. 2 : 282, tab. 211,
fig. 270 (1732) // design. Preston & Sell, in Watsonia 17 : 238 (1989)

Family: Aizoaceae (syn. p.p. Mesembryanthemaceae).
Synonymy:
≡ [basionyme] Mesembryanthemum acinaciforme L., Sp. Pl. 1: 485. (1753)
≡ Abryanthemum acinaciforme (L.) Rothm., in Notizbl. Bot. Gart. Berlin-Dahlem 15(3): 413 (1941)
= Carpobrotus edulis var. rubescens Druce, Plant notes 7: 771 (1925)

The genus name “Carpobrotus” was built with the Greek words Karpos (Carpus in
Latin) meaning “fruit” and Brotos meaning “blood” or “food”.
The species name “acinaciformis” means “in the form of a sabre” by reference to
the leaf morphology.

Illustration designated as lectotype of Carpobrotus acinaciformis
[Dillenius, Hort. Eltham. 2 : 282, tab. 211, fig. 270]
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● Carpobrotus edulis (L.), N.E.Br.
Carpobrotus edulis (L.), N.E.Br., in E.Phillips, Gen. S. Afr. Fl. Pl. :
249 (1926)
Type [Mesembryanthemum edule] : (Lectotypus) J.J.Dillenius, Hort. Eltham.
2 : 283, tab. 212, fig. 272 (1732) // design. S.T.Blake, Contr. Queensland
Herb. 9: 17 (1969)
Synonymy:
≡ [basionyme] Mesembryanthemum edule L., Syst. Nat., ed. 10, 2: 1060 (1759)
≡ Mesembryanthemum acinaciforme [var.] flavum L., Sp. Pl. 1: 485. (1753)
≡ Abryanthemum edule (L.) Neck ex Rothm., in Notizbl. Bot. Gart. BerlinDahlem 15(3): 413 (1941)

The species name “edulis” means “edible”.
It should be noted that “Carpobrotus edulis” is often used
as a catch-all name covering either the two species living in
naturalization in Europe.

Vernacular names
(gb) Sea fig, Hottentot fig, Cape fig, Pigface.
(fr) Griffe de sorcière, Doigts de sorcier/sorcière, Figuier des
Hottentots, Ficoïde en sabre, Figue de mer.
(it) Fico degli Ottentotti, fico del Capo.
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Considerations on the value of these
nomenclatural names
As we have reported, it is likely that the invasive
populations no longer fully correspond to the original
populations from which they derive (genetic drift after
introduction and escape of cultivation, hybridisation
and introgression between the two species, etc.).
It’s hence a bit pointless to try to make the invasive
plants match with precision one or the other of these
species as they have been described. Don’t forget that
the currently invasive populations were not originally
wild plants but plants escaped from cultivation and then
naturalized.
You can also see often used in the literature the
names Carpobrotus aff. edulis and C. aff. acinaciformis (or
Carpobrotus cf. edulis and C. cf. acinaciformis). While often
motivated by the difficult distinction of these plants, this
naming is certainly the most rigorous taxonomically
because, when we speak about the indigenous Carpobrotus
from Southern African and the allochtonous invasive
European Carpobrotus (or others), we certainly speak not
exactly about the same taxa. The invasive populations
of Carpobrotus are a group in continuum that is, in our
opinion, certainly more rigorous to treat as a single but
complex autonomous entity. This is the point of view that
we have adopted here by writing “Carpobrotus” without
more precision. Would it be justified to give a new
taxonomic status of this group? The question remains...
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Conclusion
Carpobrotus edulis and Carpobrotus acinaciformis are both undisputedly
beautiful plants, but they have the Devil’s beauty. These foreigners
are not in their place in the ecosystems of the European coast and
other coasts, which they seriously disrupt. Their flowers are those of
a gigantic funeral wreath lying on our shores.
If you live in a coastal region, and even elsewhere, do not grow
them and let everyone know widely around you the danger that they
pose for the fragile plant communities of the maritime environments.
Destroy them and let people destroy them, so that the carpet of death
can again become the cradle of life!

Acta Succulenta 3(1) 2014

Carpobrotus, the carpet of death

72

Mammillaria paulii,
a poorly known gem

by Davide Donati
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T

he genus Mammillaria Haw. is one of the
largest genera belonging to the family
Cactaceae, composed of hundreds of species,
distributed in northern and Central America.
These plants are generally small to medium sized,
globular to elongate, always characterized by
flowers which are produced at the para-apical axils
of the tubercles, and often form a ring around the
stem.
Among Mammillaria, it’s possible to recognize
an interesting group of plants, once belonging
to a distinct genus: Dolichothele Britton & Rose.
These plants are generally characterized by their
small size, globose to depressed stem, taproot,
soft tubercles and, above all, large, bright yellow
flowers, often scented.
These plants are often grown for their beauty, but
there is among them a species rather poorly known
and rarely grown: Mammillaria paulii Linzen.
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Ecology
Mammillaria paulii can be defined as a mountain and alpine
cactus, which grows at high elevations, between 1800 to 2300
m asl. The area is characterized by alpine meadow (pastizal)
and pine and oak woods, sometimes covered by a thin layer of
snow.
As with other Dolicothele, it often grows in part or full shade,
under shrubs or trees, in calcareous soils which are rich in
humus. As reported in the original description, rainfall is
frequent and abundant in the area, so this plant is adapted
to live in rather humid conditions, sometimes among mosses
and lichens, where it’s often the only cactus growing.
However, Mammillaria paulii can also grow in prairies, in
gravelly areas or among the grasses: in these conditions,
plants are generally rather retracted into the soil and the stem
emerges from the ground for few millimetres, so most of
plants are often shaded by grasses, whilst some specimens
are growing in full sun, generally in places covered by a thick
biological crust. Plants which grow in the middle of the grass
are very hard to see.
For these reasons, Mammillaria paulii shows a broader
ecology compared to the rest of Dolicothele, which mainly
grow under the shade of bushes in areas with relatively dry
and milder climates as those mentioned above.

Mammillaria paulii, growing here among mosses and lichens,
is a very shy plant when it is not flowering.
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Habitat of Mammillaria paulii
S. Baglioni
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Description
Plant: perennial; Stem single, branching if damaged, depressed to globose-depressed, often well
retracted into the soil, 4-8 cm diam. and 0.3-3 cm high, soft.
Root: deep, robust taproot, soft and succulent.
Epidermis: shiny green.
Tubercles: rather conical, slightly flattened on the upper side, soft, 1 to 2 cm long, 0.5 to 1.6 cm
in diameter, rather conical, soft.
Axils: naked.
Spines: Central spines absent; Radial spines 7-11, yellowish, acicular, flexible, very thin, 0.5-1.3 cm
long.
Flower: infundibuliform, long and thin tube, 4-6 cm in diameter; Petals bright, sulphur yellow,
generally arranged in 2 rows, basically obovate; Bud roundish, reddish.
Fruit: globular to slightly ovate, 9 mm long and 8 mm diam., green yellowish once ripe.
Seed: 2.2 mm long, 1.6 mm wide, black; hilum basal.

Possible confusion:
Mammillaria paulii could be confused with other Dolichothele, especially with Mammillaria
sphaerica A.Dietr. and Mammillaria melaleuca Karw., but these plants produce a central
spine, above all evident in M. melaleuca; furthermore, M. sphaerica and M. melaleuca
produce conical buds and flowers with generally a single row of narrower, lanceolate
petals and obovate-clavate fruits (a certain variability is present, though).
The ecological adaptation of Mammillaria paulii to grow also in alpine prairies in humid
areas is relatively distinctive, since M. melaleuca grows at medium-high altitudes (1000
to 2000 m asl) in harsh undergrowth, and M. sphaerica prefers undergrowth and shaded
rocky slopes generally at low altitudes (0 to 600 m asl).

M. Lenzi
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Distribution
Mammillaria paulii is distri
buted in a very restricted
area in the Municipality of
Guadalcazar, State of San
Luis Potosí, Mexico. It grows
on high mountains emerging
from woody areas, isolated
from any other Dolichothele.
It generally grows in areas
where the soil is calcareous,
with limestone outcrops in
which are also commonly found
Turbinicarpus knuthianus (Boed.)
V.John & Říha, Mammillaria
candida Scheidw., Echinocereus
pentalophus Lem., etc.

Stenocactus aff. dichroacanthus, another usual
companion of Mammillaria paulii in habitat.
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Nomenclature
Mammillaria paulii Linzen, in Mitteilungsbl. Arbeitskreises Mammillarienfr. 29(3): 139-143, fig. (2005)
Typus: Herb. Jard. Bot. Univ. Bermejillo, Durango
Syn.: ≡ Mammillaria sphaerica subsp. paulii (Linzen) Lodé
Family: Cactaceae.

M. Lenzi

Acta Succulenta 3(1) 2014

Mammillaria paulii

79

Cultivation notes
Easy to cultivate, Mammilaria
paulii is an advisable plant for any
collection, in which it enjoys deep to
very deep pots and a well-drained
substrate with a good component in
humus.
Considering its ecology, this plant
prefers mild climates, so it has to be
grown in partially shaded places,
above all during the hottest hours of
summer.
This plant accepts and enjoys
infrequent but abundant watering.
Mammilaria paulii is generally
reproduced
by
seeds,
which
germinate very easy. It can also
be reproduced vegetatively, since
detached tubercles root easily and
produce new plants in few months.

M. Lenzi
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Conclusion
Mammilaria paulii is an interesting small cactus
which is worthy of attention for its characteristics
and its ecology. Furthermore, this plant is also
very attractive in cultivation, where it makes
any collection rather precious thanks to its big,
showy and scented flowers.
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Saxifraga longifolia,
the queen of the saxifrages
by Jean-Louis Guihard
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W

ell known by all lovers of alpine
plants, Saxifraga longifolia Lapeyr.
is much less known by succulent
plant lovers although it is undeniably
succulent and xerophytic, as are many other
members of this genus. Yet this is the most
spectacular of the “silvery” saxifrages, a
group of mountain saxifrages all more or
less succulent and characterized by the
presence of calcareous secretions encrusting
their leaves.
The queen of the saxifrages is undoubtedly
the finest and most spectacular of all
European succulents particularly at the
time of its sumptuous flowering with its
long cascades of countless white flowers.
Let’s enter into her kingdom...
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A rock wall covered with Saxifraga
longifolia in full bloom is a breathtaking
spectacle of which no photograph can
really capture the emotion.
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Ecology
Saxifraga longifolia is a mountain plant, like many saxifrages. It
behaves as a rupicolous and calcicolous chasmophyte, that is to
say, we only found it in the crevices of vertical limestone rock
faces where its rosettes grow, pressed against the walls. It should
be noted that when the slope of the wall deviates ever so slightly
from the vertical, its rosettes grow less vigorously and become
scarcer and the plant is absent from areas of gentle slopes. For
optimal growth, its rosettes therefore give the impression of
having to be as close as possible to the vertical.
The rosettes of Saxifraga longifolia generally grow relatively
isolated from other plants and obviously badly withstands
competition, which is naturally low on the vertical walls they
colonize. The scarcity and lack of Saxifraga longifolia on walls
gently sloping probably may be explained as much by competitive
factors (the plant is supplanted by more efficient competitors) as
by a purely physiological need to grow vertically.
Regarding sun exposure, the requirements of Saxifraga longifolia
are slightly less strict since it can be found both in sun and partial
shade and even in light shade. However, note that if it is found
growing in full sun, it is often in a situation where the hygrometry
remains if not high, at least relatively high (walls of waterway
gorges, near waterfalls, etc.). The plant tolerates obviously much
better a dry substrate (or at least a quick drying substrate) than dry
air and it enjoys or even looks for sufficient atmospheric humidity.
It grows on usually quite dry rocky substrates and seems to fear
the stagnant moisture, either at root level or in its rosettes. These
potential dangers of stagnant moisture may explain (in association
with the phenomena of competition noted above) the difficulty
for it to grow horizontally, resulting in a dangerous stagnation of
rainwater in the heart of the very dense rosette.
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The type of habitat of Saxifraga longifolia is therefore well defined and very strict:
cracks of dry limestone, vertical rocky walls in hygrometric conditions not falling too
low. If these criteria are not all met, the plant will be completely absent. However,
if they are met, the plant can pullulate locally but, like many plants with a narrow
ecology, its local abundance conceals its overall rarity because even though it is not
really a rare plant (at least in the Pyrenees, the heart of its range), it is far from being
a common plant.
The only criterion for which Saxifraga longifolia shows somewhat an ecological
flexibility is the elevation. Indeed, its altitudinal range is rather wide because it is
found as well at moderate elevations in the mountain belt as in the subalpine belt
and even in the alpine belt.
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Phenology
Saxifraga longifolia is strictly monocarpic, that is to say, it blooms only once in its lifetime,
but what a bloom!
For several years the growth of Saxifraga longifolia is only vegetative: this phase lasts a
minimum of four to five years (1), sometimes even much longer, but this is very variable
depending on local conditions. During this vegetative phase, the rosette enlarges but
remains unique, then, when the rosette has reached a sufficient size and has accumulated
sufficient reserves, the flat rosette becomes conical, its centre products smaller leaves and
moves upwards and the flower stem appears, elongating rapidly and producing secondary
flowering stems all over its entire length. The many flowers of the same inflorescence
bloom simultaneously or nearly so. Flowering is also remarkably synchronous in plants
of the same population. Then the plant fructifies and dies completely since no side rosettes
have been produced (with exceptions).

The rosette at the top started fruiting
and is dying. The two large rosettes
will bloom next summer and the
small rosette at the bottom will bloom
probably in three or four years time.

1
This can be rigorously demonstrated only by regular monitoring of one single population, but a rough
approximation can be made by observing the various generations of rosettes from the same population, their
size corresponding to their age group. In addition, the time required is well known in the optimal conditions of the
cultivation (3-4 years) and the duration is usually a little longer in conditions of higher altitude (shorter growing
season).

Here the different age groups, which compose any natural
population of S. longifolia, are clearly distinguishable.

-3

-1
0

-2

-4
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Description
Plant: perennial, persistent, monocarpic, in stemless rosette 15-20 cm
in diam. in adulthood, with many spirally arranged spreading leaves,
deeply rooted in the crevices with long roots. Total lack of lateral
shoots, except in case of destruction of the vegetative apex (or hybrid
individuals).
Leaf: linear, discreetly spatulate, with acute or blunt apex, convex
on both sides, succulent; margins: entire, with spaced hydathodes(2)
covered by calcareous secretions simulating a toothed margin and
giving a silver-grey to whitish colour to the plant.
Inflorescence: terminal, very long (30-80 cm) and wide conical panicle
with rounded end, slightly curved downward, densely flowered (can
bear hundreds of flowers) with massive and almost simultaneous
flowering throughout the inflorescence. The glandular-hairy flower
stem bears flowers almost from its base. Flowering from June to early
August according to the elevation of the location.
Flower: pentamerous, hermaphrodite, diplostemone, approx. 1 cm
in diam.; hairy calix; Petals pure white, obovate to rounded, bearing
a few discrete red dots (rare or absent in some individuals); nectary
highly developed; insect pollination.

Possible confusion:
Saxifraga longifolia can especially be confused with Saxifraga
cotyledon L., another tall monocarpic saxifrage, mainly present in the
crystalline central Alps but also in the Pyrenees, where it is much
rarer than S. longifolia. At flowering time, confusion is possible, but
S. cotyledon has much broader and spatulate leaves and the part
without flowers at the base of the flower stem is much larger, its
inflorescence is a little looser than S. longifolia and its flowers have
significantly narrower petals; in addition S. cotyledon is silicicolous
while S. longifolia is calcicolous.
2
Aquiferous stomata secreting water containing mineral salts, in this case
especially calcium salts. The water evaporates leaving a salt deposit encrusting the
periphery of each hydathode. Once crystallized, calcium salts are hardly diluted by
rain and then give their characteristic appearance to the “silver” saxifrages, including
S. longifolia as a good example.
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Saxifraga longifolia subsp. longifolia
Saxifraga longifolia subsp. gaussenii

Distribution
Saxifraga longifolia is present from the Pyrenees to Morocco but is relatively common only
in limestone areas of the Pyrenees; it is much more sporadic in the Cantabrian Mountains,
in the Iberian Mounts (Sistema Iberico) and in the Catalan Sierras. In Morocco, it is present in
the Middle and High Atlas.
Outside the Pyrenees, Saxifraga longifolia is present as small and scattered populations localised
here and there with a very patchy and discontinuous distribution. However, neglecting these
gaps and large variations in density, the area of this plant makes a regular croissant shape from
Asturias to the Moroccan Atlas through the Pyrenees and the Catalan Sierras.
It should be noted that Saxifraga longifolia has also been reported locally in the Causses (limestone
massif at the south of the French Massif Central), but its spontaneous nature can be questioned
because this highly cultivated plant by rock garden lovers sometimes escapes. To be confirmed.
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Uses
The uses of Saxifraga longifolia in
traditional herbal medicine are restricted
because this plant is very toxic... Its
abortifacient properties are deemed to have
been formerly used by Spanish and Catalan
shepherds to abort goats whose pregnancies
went wrong, hence its Spanish vernacular
name of Abortacabras.
Current use of this plant is mainly
horticultural: Saxifraga longifolia is a well
known and very popular plant in rock
gardens, where it is widely cultivated.

Protection
In France, Saxifraga longifolia is not protected
by law.
In Spain, Saxifraga longifolia is protected
in the Comunitat Valenciana by the Decreto
70/2009 of 22/05/2009 revised in April 2013,
and in Junta de Castilla y León by the Decreto
63/2007 of 14/06/2007.
In Morroco, Saxifraga longifolia seems not
to be protected by law, but that needs to be
confirmed.
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Saxifraga paniculata (right)
the most common of the
silver saxifrages, here with
Sempervivum montanum (a
plant covered in the previous
issue of Acta Succulenta).

Natural hybrids
Saxifraga longifolia can cross with most of the saxifrages of the Ligulatae
section (the “silvery saxifrages”), in particular with the very common Saxifraga
paniculata Mill. that products Saxifraga ×lhommei H.J.Coste & Soulié(3). Note also
the existence of Saxifraga ×superba Rouy & E.G.Camus(4) which is the beautiful
hybrid between S. longifolia and S. cotyledon but this plant is extremely rare
in nature because of the different ecological requirements of its parents
(S. cotyledon is silicicolous, S. longifolia is calcicolous) and it is best known in
horticulture.
Hybrid individuals are much rarer than their parents and have an intermediate
appearance between them but they are often morphologically closer to
S. longifolia (large rosette with long leaves) than to the other parent and they
look most often as a kind of “Saxifraga longifolia” of moderate size, often with
multiple rosettes, which can cause confusion with S. longifolia s.s.
3
4
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Nomenclature
Saxifraga longifolia Lapeyr., Fig. Fl. Pyr. : 26, tab. 11 (1801)
Typus: ic. ex protologo

Sectio Ligulatae Haw.
Family: Saxifragaceae.
Synonymy:
≡ Chondrosea longifolia (Lapeyr.) Haw., Saxifr. Enum. Revis. Pl. Succul.: 11 (1821)
≡ Saxifraga longifolia var. pyrenaica Emb., Mat. Fl. Maroc, n° 552 (1936)
= Saxifraga catalaunica var. aitanica Pau, in Bol. Soc. Aragonesa Ci. Nat. 3: 283 (1904)
≡ Saxifraga longifolia var. aitanica (Pau) Pau, in Cavanillesia 8: 113 (1936)
≡ Saxifraga lingulata subvar. aitanica (Pau) Mas-Guindal, in Anales Real Acad. Farm.
8: 63 (1942)
≡ Saxifraga lingulata var. aitanica (Pau) Cámara, in Bol. Real Soc. Esp. Hist. Nat.,
Biol. 40: 330 (1942)
= Saxifraga longifolia var. ilergabona Pau, in Cavanillesia 8: 113 (1936)
= Saxifraga longifolia [var.] β minor Rouy & E.G.Camus, 1901, Fl. Fr., 7: 78 (1901)
= Saxifraga longifolia [var.] γ subacaulis Rouy & E.G.Camus, 1901, Fl. Fr., 7: 78 (1901)

The author of this taxon having designated no type
specimen nor mentioned any original material in his
protologue (that is valid because of the early date of
publication) and without subsequent designation of a
lectotype (?), this illustration from the protologue must
be considered as the holotype.
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Etymology
Saxifraga means “stone breaker”
(sax- stone frag-: to break). This is a very old
term used since at least the Renaissance. As
the Latin word saxum means both “stone”
and “rock”, one sees intuitively in the word
Saxifraga an allusion to the habitat of these
plants in the cracks of rocks. In fact, it is
more a reference to one of the therapeutic
properties traditionally attributed to these
plants that treats the “stone disease”, that
is to say, breaks kidney stones. That said,
it is not impossible that this belief has had
its origin in the habitat of these plants,
following the old principle that stated that
the antidote to an evil or poison always
grows in immediate vicinity of it: so a plant
that grows on stone heals stone!
longifolia means “with long leaf” (long-:
long, foli-: leaf).

Common names
France: Saxifrage des Pyrénées, Saxifrage
à longues feuilles, Couronne de roi (by
translation of the Spanish name).
Spain:
Corona
Abortacabras.

de

rey,

Altamira,

Morocco: ???
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Infraspecific taxa
● Saxifraga

longifolia subsp. longifolia

(autonym)
Synonymy:
≡ Saxifraga longifo1ia subsp. eulongifolia ex Quézel, in Collecteana Botanica
vol. 5, 1(10): 174 (1956)
= Saxifraga longifolia var. ghatica Quézel, in Bull. Soc. Sci. Nat. Maroc 31: 257
(1951)
= Saxifraga longifolia var. orientalis Quézel, in Bull. Soc. Sci. Nat. Maroc 31:
(1951)

Type-subspecies species accounting for most populations of this
plant, particularly all the Pyrenean populations.
The consideration of this autonym taxon is based on the rather
questionable consideration of the following taxon:
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● Saxifraga

longifolia subsp. gaussenii Emb.

Saxifraga longifolia subsp. gaussenii Emb., in Bull. Soc. Sci. Nat.
Maroc 15: 188-226 (1936)
Typus: leg. L. Emberger, 1934-7-14, s.n. ; “Maroc). Zaouia ahnesal : Falaises
de l’Aïoni, calc., alt. 3000 m” ; Université Mohammed V-Agdal (RAB),
HT RAB077796.
Synonymy:
≡ Saxifraga longifolia var. gaussenii (Emb.) Maire Fl. Afrique N. 15: 46 (1980)
= Saxifraga longifolia subsp. gaussenii var. mesatlantica ex Quézel, in
Collecteana Botanica vol. 5, 1(10): 182 (1956)
= Saxifraga longifolia subsp. gaussenii var. occidentalis ex Quézel, in
Collecteana Botanica vol. 5, 1(10): 182 (1956)
= Saxifraga longifolia subsp. gaussenii var. typica ex Quézel, in Collecteana
Botanica vol. 5, 1(10): 182 (1956)
= Saxifraga longifolia subsp. gaussenii var. rhatica ex Quézel, in Collecteana
Botanica vol. 5, 1(10): 182 (1956) (sic, non sphalm. pro ghatica)

Endemic to the High Atlas in Morocco.
It differs from the type by some morphological minutiae: little
more spatulate and therefore wider leaves and more succulent
sepals.
NB: the Moroccan plants from Middle Atlas match the type of the
species, according to Maire(5).
This taxon is kept here for two reasons: on the one hand because
it is the infraspecific taxon most often retained in the literature, and
often the only one being so among those who have been published,
on the other hand because a lack of personal knowledge of the
plant in situ or ex situ, it would be difficult to reliably reverse it as
a synonym of the type, although it seems possible to do so because
its definition is based more on geography than on morphological
and ecological data.
5

Maire R., Flore de l’Afrique du Nord. 15: 46 (1980)
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Cultivars
There are primarily two cultivars of Saxifraga
longifolia in cultivation:
Saxifraga longifolia ‘Tumbling Waters’:
The most common among the cultivars of
S. longifolia in cultivation. It differs from the type
by producing side-rosettes and more seldom
flowering, with a smaller and looser inflorescence
than those of the type. It can be vegetatively
propagated, that is its main interest. Perhaps it is
a hybrid?
Saxifraga longifolia ‘Imperialis’:
Syn.: Saxifraga ‘Monarch’

It vaguely resembles Saxifraga longifolia (smaller
and clustering), but it is probably a hybrid of
obscure origin, the presence of Saxifraga longifolia
among its parents is even even unsure...
Be careful not to confuse Saxifraga longifolia
‘Imperialis’ with Saxifraga ×imperialis Engl.
& Irmscher(6) [syn: Saxifraga ×superba Rouy &
E.G.Camus(7)] which is a hybrid between Saxifraga
longifolia and Saxifraga cotyledon (the latter is the
equivalent in the of Saxifraga longifolia in the
crystalline Alps).

6
Saxifraga ×imperialis Engl, & Irmscher in Engler,
Pflanzenr. 4, Fam. 117, 2: 523 (1919)
7
Saxifraga ×superba Rouy & E.G.Camus, Fl. Fr., 7: 81
(1901)
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Cultivation notes
The culture of Saxifraga longifolia is considered relatively easy
compared to some other alpine plants. Its main requirements are a
very well-draining mineral substrate and outdoor cultivation. If the
pot is laid on its side, the plant will have its natural position and will
grow at its best. It can also grow into a crack in an old wall or in rock
garden though take care to prevent excessive winter rain in this case.

As with many mountain plants, Saxifraga longifolia does not like
excessive heat and you will have to protect it from the sun during
the hottest hours in the southern regions and focus on exposure to
the east. It is not advisable to try to grow it in a greenhouse during
the summer because it is too much hot for it.

Multiplying Saxifraga longifolia is by
seeds. The seeds must have undergone
a period of cold and even freezing
for several weeks to destroy their
inhibition and be able to germinate.
You can try vegetative propagation
by destroying the growing point to
try to force the rosette to produce side
rosettes but the result is not sure and
the risk of killing the plant is high.
In cultivation, you can hope to get
to the flowering stage in three to
four years after sowing. This plant
is strictly monocarpic, so it is best to
spread the sowing in successive years
in order to always have a few rosettes
in bloom.
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The most beautiful rock garden and
the only jewel-case that is truly
worthy of Saxifraga longifolia: Nature!
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Where to get the plant?
Saxifraga longifolia seeds are commercially available on the Internet and most of the
specialized alpine plant nurseries offer seedlings in their catalog. You can also easily
obtain seeds from rock garden society seed lists (be careful however of involuntary
crosses).
Although Saxifraga longifolia is not protected by law in most of its natural area, the
removal of immature plants in nature is a practice to be avoided because this plant
produces no side rosettes; it is therefore not simple cuttings that are removed but
complete individuals. In addition, the local abundance of this plant in some places is only
a reflection of its specialization and its close adaptation to a specific type of environment
and this apparent abundance masks its overall rarity across a whole region. Therefore
the collection in situ of Saxifraga longifolia must be limited to the collection of seeds or
individuals spontaneously fallen at the foot of a cliff (this is not uncommon and their
chance of survival is zero in this case, so feel free to collect them but thank you to not
“help” them to fall down...).
Seedlings in situ, which
must be strictly respected!
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Conclusion
Even though we have long known the queen of the saxifrages
in its natural environment, we are amazed every time when
flowering occurs and the limestone walls are decorated with
huge royal crowns. How can a plant of such a modest size
produce such an explosion of flowers? Certainly, it prepares
itself for that event for several years, spends all its strength to
do so and then suddenly dies after apotheosis. Once again,
we see that Nature does not need to try to be beautiful, it just
has to be what it is, simply.
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Sedum sediforme
subsp. dianium,
an endemic
Mediterranean
succulent with a
restricted distribution
by Daniel Guillot Ortiz
and Emilio Laguna Lumbreras
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Emilio Laguna Lumbreras — Generalitat Valenciana, Conselleria de
Infraestructuras, Territorio y Medio Ambiente. Servicio de Vida Silvestre - CIEF
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T

he Mediterranean flora is home to over 25,000 species
and it is estimated that 60% of the plants in the
Mediterranean basin are endemic, unique to this area.
However, the amount of species exclusive to each country
and administrative regions or provinces is much smaller.
The main centres of speciation in the Mediterranean area
are located in the Iberian, Italic, Greek and Turkish-Balkan
peninsulas, where the percentage of endemic flora is often
estimated at around 10%-15%.
The Mediterranean climatic conditions favour the presence
of succulent plants, but these species are proportionately
rare and little diversified in the Mediterranean basin, when
compared to other areas with similar climates such as the
Cape region of South Africa. Among the most notable genera
of succulents, Sedum L. has more than 40 species native to
the European Mediterranean countries (Webb, 1964), some
of them being microendemic – so living exclusively in very
small areas.

Sedum sediforme subsp. dianium

Acta Succulenta 3(1) 2014

Sedum sediforme subsp. dianium

103

Endemism in the Valencian community (Spain)
The Valencian Community covers a central strip
of the Spanish Mediterranean coast, encompassing
the ancient region of Valencia – holding the
administrative provinces of Castellón, Valencia
and Alicante – which is one of the main areas of
plant speciation in the Western Mediterranean
(Davis & al., 1994; Médail & Quézel, 1997).
The most remarkable succulent endemic plant of
the Valencian territory is definitely Sedum sediforme
(Jacq.) Pau subsp. dianium (O.Bolòs) O.Bolòs.
This ‘perfect’ plant – i.e. fully matching the type
description – lives only in the South-eastern
municipalities of Valencia province and Northeast
Alicante, and is therefore fully endemic to the
Valencian area. However, plants showing similar
traits have been also found in the Pityusic Islands
(Ibiza and Formentera), which are the nearest of
the Balearic islands to the Valencian region, sharing
a long list of micro-endemic species (Carduncellus
dianius, Diplotaxis ibicensis, etc.). Other outstanding
succulent species — i.e. Caralluma munbyana subsp.
hispanica, Aizoon hispanicum, etc. – are also found
in other Spanish regions.
Although being a regional endemic, S. sediforme
subsp. dianium is relatively abundant in its
distributional range, so it doesn’t need legal
protection in our opinion.
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Sedum sediforme in the
Valencian community
Sedum sediforme [≡ Petrosedum sediforme (Jacq.)
Grulich] ‘sensu lato’ is distributed over much of the
Mediterranean basin. Several taxa corresponding
to local populations or varieties of S. sediforme have
been described in the past, and their names are
now considered synonyms – i.e. S. altissimum Poir.,
S. jacquinii Haw. or S. nicaeense All.
In the Valencian area most populations of this species
are ascribed to subsp. sediforme. This subspecies has
leaves with a round, cylindrical section, and creamy
white flowers.

Sedum sediforme subsp. sediforme
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However, within this subspecies, different geographical populations
are located through the three Valencian provinces:
– The usual forms for low and medium altitudes are plants with

A vegetative stems up to 10 cm; their flowering stems are much taller,

reaching up to 50-60 cm. The inflorescence of this common form has
4-7 branches, each one bearing 5-10 flowers.

– However, in the high mountain areas – some parts of Western

B Castellón and Northwestern Valencia provinces – above 1300 or 1400

m, dwarf forms of the same subspecies are often found. These little
forms maintain their small size in culture even when translocated to
lower altitudes, and cultivated together with the bigger forms. In these
dwarf plants the sterile stems are up to 3-4 cm and the flower stems
reach 25-30 cm. The inflorescences bear only 2-4 floral branches, each
one of them holding 3-5 flowers.

B
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About Sedum sediforme subsp. dianium
Sedum sediforme subsp. dianium (O.Bolòs) O.Bolòs, in Mem. Real Acad.
Ci. Barcelona, ser. 3, 38(1): 73 (1967)
Typus: [Sedum sediforme var. dianium] leg. anonymus, s.n., s.d. ; “Dénia” ; Holotypus BC
Synonymy:
≡ [basion.] Sedum sediforme var. dianium O.Bolòs, in Collect. Bot. (Barcelona) 5(2): 535,
in adnot. (1957)
≡ Sedum nicaeense subsp. dianium (O.Bolòs) Rivas Mart., in Opusc. Bot. Pharm. Complut.
3: 88 (1986)
≡ Sedum dianium auct. iberic.

Description
Sedum sediforme subsp. dianium is similar to the higher forms of subsp.
sediforme, but its leaves have an elliptical flat section, and the flowers are
a bright, intense yellow. Since the leaves are applanate, the vegetative
stems have a cone or pineapple-like shape in summer – when folded to
avoid excessive transpiration. At that stage the branches are like some
Sempervivum rosettes. An accurate description of this subspecies has been
made by Laguna (1994, 1998).
The examples have two bud types: 1) vegetative buds, which result in no
flower stalks and 2) flower buds, which emit a floral stem. The vegetative
stems convert into flowering stems and bloom from the 2nd-3rd year of life.
Most of the leaves on the flower stems are gathered at the base, but they
also have other minor ones above, acting as separated bracts. Those bracts
can lead to propagules forming on their axils, consisting of small new
buds covered by a few diminutive leaves.
Natural propagation is done by seeds or vegetatively, either as fragments
of leaves and plant propagules, or stem fragments.

Sedum sediforme subsp. dianium
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Taxonomical status
S. sediforme subsp. dianium is often considered as a good species by botanists
working in Eastern Spain (Catalonia, Valencian Community, Murcia, Balearic
Island), since following their point of view this plant shows some exclusive
characteristics which aren’t shared by any other local taxa: extremely flat leaves
(particularly on the flowering stem) and intense yellow flowers. This second
character is also typical of some Spanish populations of subsp. sediforme. These
two characters are produced by every specimen belonging to subsp. dianium,
both in wild and cultivated plants (the latter obtained from cuttings of wild
plants).

Sedum sediforme subsp. dianium: left, a green individual
growing near a glaucous individual; right, a flowering plant.
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The recombination as a subspecies of
this taxon was proposed by one of the
most lumper botanists in Spain, Dr. Oriol
de Bolòs (University of Barcelona) who
often considered as mere varieties or subvarieties many taxa now recognised as
good species by the majority of Spanish
botanists.
Paradoxically, the main revision of the
genus Sedum in Spain – in Flora iberica,
vol. 5 – avoided the recognition of
infraspecific taxa for S. sediforme, which is
treated on the book as a “sensu latissimo”
species, although many scholars were
expecting a species rank for this taxon
dianium. It has to be remarked that many
taxonomical revisions are often prepared
analysing only herbarium sheets: many
remarkable characters of the subsp.
dianium are lost or barely noticeable when
the plant is dry, due to the difficulties in
pressing and drying succulent plants
(which, in fact, are scarcely represented
even in the best herbaria). Anyway the
revision of the genus Sedum in Flora
iberica has been often criticized for its
extreme conciseness, due to neglecting
to include infraspecific taxa accepted
by many botanists, such as those of S.
album or S. dasyphyllum.

Sedum sediforme subsp. dianium

Acta Succulenta 3(1) 2014

Sedum sediforme subsp. dianium

109

Sedum sediforme subsp. sediforme
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Sedum sediforme subsp. sediforme
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Ecology
Sedum sediforme subsp. dianium lives in
areas of high air humidity – often above 60%
– from sea level to altitudes of 1400-1500 m,
but its typical characters are progressively
diluted over 1000 m in altitude, mingling
with those of subsp. sediforme. Introgression
between the two subspecies occurs also at
low altitudes, in border distribution areas
of subsp. dianium.
The habitat of this subspecies is very
variable, from vertical rocks to the
herbaceous layer of Maquis and open pine
forests of Pinus halepensis or P. pinaster.
It reaches its optimal situation in the
permanent grasslands of Brachypodium
retusum and low shrubs (RosmarinoEricion communities) on undeveloped
calcic soils, dominated by species such
as Rosmarinus officinalis, Thymus vulgaris,
Erica multiflora, Cistus albidus, etc. These
scrubs and grasslands are very rich in
endemic aromatic herbs, belonging to
the genus Thymus, Sideritis, Satureja,
Teucrium, etc. They are also rich in
bulbous plants, which abound more on
decalcified soils, i.e. Gladiolus ilyricus,
Iris lutescens, Asphodelus cerasiferus,
Narcissus dubius, Scilla obstusifolia, etc.

Coastal habitat of S. sediforme subsp. dianium: left, a karst plateau
with low aromatic shrubs; right, a lapiaz with Chamaerops humilis.
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The highest concentrations of Sedum sediforme subsp.
dianium appear on limestone-dolomite pavements in karst
areas of coastal cliffs, or mountains plateaus near the sea.
The subspecies is also abundant on old urban roofs, forming
peculiar plant communities with other native succulent
species (Umbilicus rupestris, Sedum album) and exotics
(Aeonium arboreum, Graptopetalum paraguayense, Kalanchoe
daigremontiana, K. delagoensis, K. ×houghtonii, etc.).

Acta Succulenta 3(1) 2014

Sedum sediforme subsp. dianium

113

S. sediforme subsp. dianium
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Cultivation
The age that the plants of this species can reach is unknown, but
some specimens have been maintained in culture for over 30 years.
Cultivation can be achieved easily by using cuttings. A good time
to collect them is the late flowering period, because the two types
of stems are then best distinguished. So, you can pick sterile stems
and propagules. All of them produce roots without the need to add
hormones. Cultivation can also be made from seeds, but is much
slower.

Sedum sediforme – both subsp. dianium and sediforme – often have
two shades of colour, which can live together in the same places: 1)
glaucous plants, showing greyish colour. 2) yellowish-green plants.
Both natural varieties can be grown without difficulty at home.
In the case of subsp. sediforme a monstrose variety was described by
us several years ago (Guillot et al., 2008). This variety shows flattened
or cristate stems and leaves, fused at their base.

Sedum sediforme subsp. sediforme ‘Monstruosum’
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Uses
Sedum sediforme is an interesting species
for cultivation, as an ornamental plant.
In addition, its buds and young stems are
traditionally eaten, raw or pickled in salads.
For gardening purposes, it can be used
especially in rock gardens or for filling
holes on large rocks. Plants from the two
subspecies, as well as the two stem colours,
can be combined growing together.
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Experiments using
herbicides in
selective weeding on
some succulent plants
by Emilio Lombardi
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H

erbicides are presently widely used in agriculture, in order to
eliminate unwanted weeds in extensive cultivations.

However, the impacts of these chemicals on the wild flora
and fauna and on human health are well documented, as is the
persistence of their residues in the ground and the environment.
For this reason, the present study has only a scientific purpose; the
results reported are not to be used as advice for private gardening.
The application of herbicides must be avoided as much as possible
and reserved for exceptional circumstances, under the supervision of
a professional agronomist.

Weeds and succulent plants
Succulent plants are often cultivated in open air conditions, often
in moist climates with very cold winters, and they are even used to
prepare true desert gardens. Although the soil mixture in which they
are grown is generally modified by adding limestone and volcanic
gravel, in order to augment drainage and to lower the richness of
nitrogen and humus in the soil, the relative abundance of water
and the wide plant spacing invites an infestation of multiple weed
species.
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Manual weeding has lesser weed control
efficiency in controlling major problematic
weeds: critically assessing this, the manual
and mechanical methods of weed control,
besides being less effective, are costly, time
consuming and have to be repeated at
frequent intervals. Furthermore, manual or
semi-mechanical weed control methods are
partially effective because most of the weeds
growing below or in the middle of spiny
leaves or spiny stems escape weeding, and
regrow again with the next rains.
This makes manual weeding barely useful,
resulting in an inefficient weed control
situation. On the other hand, chemical weed
control is poorly studied in succulent plants
and available post-emergence herbicides
are mostly non-selective and their use can
cause considerable damage.
This necessitates the testing of selective
post emergence herbicides for weed control
in a succulent plant garden. This article
approaches the problem, testing chemical
selective weed control on some genera of
succulent plants.
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Material and methods
The research was conducted on various succulent plants
during the summer season of 2013 and 2014, mainly in
August-September, when weeds were at their maximum
development, but also in January 2013 and 2014, during
dormancy of many succulent plants. The experiment took
place close to Parma, in northern Italy, Padana plain, with
temperate-continental climate, average temperature 10-14°C,
annual temperature excursion 16-19°C, USDA zone 8b. The
trial was conducted on plants grown in open ground, fully
exposed to the sun; the soil was very well-drained, consisting
of lava gravel and sandy-clayish soil, with low humus content
and the available nutrient status was low in nitrogen, medium
in phosphorus and high in potassium.
Treatments consisted of post-emergence application of
3 distinct herbicides, as Glyphosate (36%, non selective
herbicide), Quizalofop-p-etyl (5,5 %, herbicide selective
against Monocotyledons), and a commercial mix of Dicamba
+ Mecoprob + Clopiralid (1,12 %+13,54 %+1,05 %, herbicide
selective against Dicotyledons): each of them was applied
on its ow Weeds and succulent plantsn dedicated portion of
terrain where the same species were grown, avoiding any
ovelap of distinct principles, in order to evaluate the effect of
each herbicide without any interference. Ground, weeds and
succulents were uniformly hand sprayed, adopting a spray
volume of 500 litres/ha.
Glyphosate was applied to succulent plants during their winter
dormancy, testing the efficiency of a non-selective herbicide
during their inactive period, while the weeds were barely active.
Quizalofop-p-etyl and Dicamba + Mecoprob + Clopiralid mix
was applied in summertime, when plants were in full growth.
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Results
Predominant Weed Flora
of the Experimental Field
The weed flora of the experimental field predominantly
consisted of three species of Dicotyledones (Magnoliopsida,
the so-called “broad-leaved plants”) and two species
of Monocotyledones (Liliopsida, “narrow leaf plants” or
grasses). Oxalis corniculata L., Oxalis pes-caprae L. and
Chamaesyce prostrata (Aiton) Small were dominant among
the broad-leaved weeds. Dominant among grassy weeds
were Elytrigia repens (L.) Desv. ex Nevski and Cynodon
dactylon (L.) Pers.

Oxalis pes-caprae
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Species of succulents involved
Species of succulents involved in this study were those most commonly seen in xeric gardens here in northern Italy, belonging
to Monocotyledones or Dicotyledones:

Monocotyledones:
Agave americana L.
Agave bracteosa S.Watson ex Engelm.
Agave montana Villareal
Agave ovatifolia G.D.Starr & Villarreal
Agave parryi Engelm. subsp.
Agave parviflora Torr.
Agave salmiana Otto ex Salm-Dyck
Agave utahensis Engelm.
Agave victoria-reginae T.Moore
Aloe aristata Haw.
Aloe polyphylla Schönland ex Pillans
Dasylirion miquihuanense Bogler
Dasylirion quadrangulatum S.Watson
Dasylirion serratifolium Zucc.
Dasylirion texanum Scheele
Dasylirion wheeleri S.Watson
Yucca aloifolia L.
Yucca baccata Torr.
Yucca carnerosana (Trel.) McKelvey
Yucca faxoniana Sarg.
Yucca flaccida Haw.
Yucca glauca Nutt.
Yucca linearifolia Clary
Yucca rigida (Engelm.) Trel.
Yucca rostrata Engelm. ex Trel..
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Dicotyledones:
Corynopuntia clavata (Engelm.) F.M.Knuth
Cylindropuntia imbricata (Haw.) F.M.Knuth
Cylindropuntia kleiniae (DC.) F.M.Knuth
Cylindropuntia spinosior (Engelm.) F.M.Knuth
Echinocereus dasyacanthus Engelm.
Echinocereus nivosus Glass & R.A.Foster
Echinocereus pectinatus Engelm. subsp.
Echinocereus reichenbachii (Terscheck) Britton & Rose
Echinocereus rigidissimus Rose
Echinocereus triglochidiatus Engelm.
Echinocereus viridiflorus Engelm.
Ferocactus pilosus (Galeotti) Werderm.
Opuntia engelmannii Salm-Dyck
Opuntia humifusa Raf.
Opuntia hystricina Engelm. & J.M.Bigelow
Opuntia macrorhiza Engelm.
Opuntia polyacantha Haw.

lavata
untia c

p
Coryno

Echinoce

reus das
yacan

thus

Opuntia polyacantha
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The following table, Table 1, reports on the efficiency of the herbicides against weeds:
Dicamba (1,12 %) +
Herbicide:

Quizalofop-p-etyl (5,5 %)

Mecoprob (13,54 %) +

Glyphosate (36%)

Clopiralid (1,05 %)
Quantity distributed:

1,5 l/ha

7 l/ha

20 l/ha

death

no effect

death

Cynodon dactylon

slow death (more than 25
days after treatment)

no effect

death

Oxalis corniculata

no effect

death with 2
application, the second
after 25 days

death

Oxalis pes-caprae

no effect

death

death

Chamaesyce prostrata

no effect

slow death

death

Elytrigia repens
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The following table, Table 2, reports the effect of the herbicides
on the various succulents:
Dicamba (1,12 %) +
Herbicide:

Quizalofop-p-etyl (5,5 %)

Mecoprob (13,54 %) +

Glyphosate (36%)

Clopiralid (1,05 %)
quantity distributed
Agave sp.
Aloe sp.
Dasylirion sp.
Yucca sp.

Corynopuntia sp.
Cylindropuntia sp.
Opuntia sp.

Echinocereus sp.

Ferocactus sp.

1,5 l/ha

7 l/ha

20 l/ha

growth ceases, loss of
leaves, death

no effect

slow death or evident
damage

slow death

no effect

death

death

no effect

death

growth ceases, death

no effect

death

no effect

no effect if sprayed on
old vegetation or during
dormancy; growth
problem and evident
damage if sprayed on
growing segments

no effect if sprayed
during dormancy

no effect

growth problem,
death for young plants
if sprayed during
vegetation, no effect
if sprayed during
dormancy

growth problem the
following year if sprayed
during dormancy;
evident problems or
death if sprayed during
growing season season

no effect spraying only
the base of the plants or
during dormancy

growth problem the
following year if sprayed
during dormancy;
evident problems or
death if sprayed during
growing season

no effect
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Discussion
The results of this study are quite interesting from a gardening point of view, since they demonstrate that different selective herbicides commonly
used in Europe are selective against weeds but they don’t produce any damage on various groups of succulents plants, if properly used:

Quizalofop-p-etyl

Dicamba + Mecoprob + Clopiralid

Glyphosate

Quizalofop-p-etyl is a selective herbicide
commonly used to eliminate grasses from
ornamental and vegetable garden. It can be
applied without any damage to succulent
Dicotyledons as Cactaceae and Crassulaceae,
and it’s very useful to eliminate grasses
which grow at the base of big cacti such
as Ferocactus, which are entangled with
spines and so very difficult to eliminate
with hand weeding.

Dicamba (1,12 %) + Mecoprob (13,54 %)
+ Clopiralid (1,05 %) is a commercial mix
of selective herbicide commonly used on
lawns to eliminate broad-leaved weeds like
Taraxacum, Oxalis, Cichorium, etc. It has been
sprayed without any damage onto many
succulent and xerophyte Monotyledones
belonging to the genera Agave, Dasylirion,
Yucca, Aloe. For this reason it can be used
to eliminate unsightly Dicotyledons
weeds like Oxalis when they grow in rock
gardens at the base of big plants of Agave,
Yucca, etc, among leaves and spines, where
they are very difficult to eliminate by hand
weeding.

Surprisingly, the application of a nonselective herbicide like Glyphosate on
plants belonging to the genera Opuntia,
Cylindropuntia and Corynopuntia during
their winter dormancy didn’t involve
any damage for these plants, but did
eliminate any weeds growing among
them. This is probably due to the ability
of Opuntia to avoid any water exchange
with the surrounding environment during
winter dormancy, with extremely low
transpiration and absorption, as well as its
very low winter metabolism.

The distribution of this herbicide onto
xerophytic Monocotyledons generally
involves evident damage or the death of
the plant, so one must avoid spraying it
onto Agave, Yucca, Dasylirion, Aloe, etc.
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The distribution of this mix of herbicides
on Cactaceae generally involves damage or
the death of the plant (except for Opuntia
and related genera during the winter
season), so one must avoid spraying it on
Cactaceae.

However, the application of Glyphosate
involved many problems or death on the
rest of the plants tested in this study, as well
as on opuntioids and other cacti during the
growing season.
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Conclusion
From the results of these field experiments, it could be
concluded that post emergence spraying of selective herbicides
can be done for complete control of the commonest weeds that
grow in xeric gardens, but it’s very important to distinguish if
the xerophytes we are growing are Mono or Dicotyledons, and
then it’s important to distinguish the season of the application,
in order to use the proper herbicide on them. The wrong
application can ultimately result in the death of the plant.
However the results of the present study were obtained under
the environmental conditions reported, on plants growing in
the open air and in full sun, with roots in open ground. Before
any extensive use of herbicides, some repeated tests should
be done in order to check their effect on the plants, because
different environmental conditions can evoke a different
response by a plant.
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