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ABSTRACT. A taxonomic revision is given of the native species of Salvia in Africa, Mada-
gascar, Macaronesia and the Cape Verde Islands. Fifty-nine species are recognised, none
of them new; almost twenty species are relegated to synonomy. The genus is best repre-
sented in northwest and southern Africa; a few species are in tropical east Africa, but the
genus is absent from large areas of tropical west and central Africa; most of the species
do not grow outside Africa and, except for the N African ones, very few have links beyond
the continent. An appraisal of the morphological characters of the species resulted in the
informal recognition of twenty-three species-groups, several of them monotypic, but of no
higher supra-specific groups. This is done as a temporary expedient pending a comprehen-
sive revision of all the Old World species. The need for field biological studies, particularly
in the SE Cape, where specific limits are especially obscure, is stressed. A key is given to the
cultivated and naturalised species. It is shown that the Mediterranean species S. triloba
Linn. fil. and S. grandiflora Etlinger should be respectively known as S. fruticosa Miller
and S. tomentosa Miller; and that the S African S. nivea Thunb. should be called S. lanceo-
lata Lam.

INTRODUCTION

Since Etlinger published the first botanical monograph of Salvia in 1777
and recognised 48 species the world total has steadily risen until today the
total of extant specific names stands at over 9oo, thus making it one of the
largest of phanerogamic genera. Bentham in the Labiatarum (1833) and his
slightly modified version in De Candolle’s Prodromus (1848) provided the
last world-wide revision of the genus, although Briquet in the Pflanzenfamilien
(1895) did give a more recent review but not, of course, a monographic
treatment.

Not surprisingly, the sheer magnitude of the task has deterred any recent
author from attempting to emulate the earlier monographers and provide a
modern world-wide coverage. Epling (1938-39) dealt very effectively with
the c.470 species of subgenus Calosphace all of which are confined to the
New World, mostly in Central and South America, and although a new
edition of this massive work is needed, both to cover the many subsequently
described species and doubtless to reduce others to synonomy, the New
‘World does at least have a basically satisfactory classification.
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The situation in the Old World, where the total of species is less than the
New, is much less satisfactory. Stibal revised the Chinese (1934) and Indian
(1936) species and there are numerous Floras or regional accounts available
but a great deal of work involving the re-assessment of species and collating
of information throughout Europe, Asia and Africa is a major desideratum.
As the first stage in an attempt to improve the situation and eventually cover
all the Old World species, the present paper deals with those on the African
continent, together with the few that occur in Madagascar and Macaronesia.
This is a fairly natural area to deal with because few species extend much, if
at all, beyond this region and their affinities are predominantly with other
species in the same area. It is not a major centre as far as the total number of
species is concerned but the species do exhibit a very wide range of morpholo-
gical variation. Many show features of habit and floral structure not repre-
sented elsewhere in the world and, from this point of view, it is a very
important region in appreciating the overall range of variation in the genus.

This account is based almost entirely on the study of herbarium specimens.
A considerable number of sheets has been examined but, as is no doubt very
evident from what follows, there is a great dearth of biological data even at a
relatively simple level. Without such data, any herbarium-based study is
bound to be both incomplete and provisicnal Virtually nothing is known
about floral biology and pollination; this in a genus whose floral evolution
must have been very i ly linked with its polli . Little too is known
about the range of variation of characters in some specles, particularly those
from southeast Africa; for example, the differences that occur in populations
of the very polymorphic S. repens, S. runcinata and S. stenophylla might well
lead to a better understanding of their variability and interrelationships and
in turn to a modification of their existing classification.

Relatively few of the species have been in cultivation and, although I have
been able to study some of them, little new information has come from this
source. Unfortunately, too, none of the species has been studied in the field;
my sole claim to field experience in African sages being that of a single
sighting during a bus tour to Carthage!

Throughout the area under consideration, 59 species are recognised;
previously about 8o specific names had been in existence. The majority of
the twenty or so new synonyms refer to species originally described from
South Africa particularly the eastern Cape, an area of many intractable
Salvia problems. Somewhat surprisingly no new species have come to light
and the only new taxa recognised are two varieties within the polymorphic
. repens from the eastern Cape.

Most of the species in this account are restricted to Africa. Forty-three
out of the 59 do not grow beyond the confines of the area under considera-
tion and, if one takes into account those species which just extend out of
Africa into closely adjacent areas, the total rises to 48 out of 59.

As already indicated, there are numerous problems still outstanding and
much knowledge to be gained from field observations. Some species, such
as S. verbenaca, seem to present almost unsurmountable problems for a
faxonomist; others such as the closely related S. algeriensis and S. mouretii
or S. blancoana and S. lavandulifolia pose problems which good field studies,
even of a relatively simple and basic kind, would go at least part of the way
towards solving.
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AVAILABLE CHARACTERS

In comparison with many genera of flowering plants, Salvia presents a
vast array of characters to the taxonomist. In habit, leaf shape, leaf division
and texture, indumentum, inflorescence, calyx, corolla, stamens and nutlets,
there is great, often disjunct, variation and these characters are the main
ones which provide the framework round which the current classification is
built. Because there are many or numerous ‘states’ within each of them,
they are now considered in a little more detail.

Habit. There is an almost equal division, among the species under con-
sideration, between woody and herbaceous ones. Twenty-nine species are
cither shrubs or perennials clearly woody below and thirty are herbaceous
throughout, though often with a woody rootstock. The shrubby species
which can be up to over 2m high are mostly in the southwest of Africa and
Madagascar but are also in Somalia, NW, NE Africa and the Canary
Islands. Herbaceous species occur throughout the area and are mostly
perennial, only three N African species being annual. In general, the dis-
tinction between the herbaceous and shrubby or woody species is clear-cut
and the affinities of species within either are almost always with species of
the same habit group.

Although many of the truly shrubby species tend to have a fairly primitive
floral structure—that is with a relatively long corolla, a more or less straight,
not invaginated, tube, short lips, not or scarcely falcate upper lip and little
differentiated thecae (e.g. S. fruticosa and S. sessilifolia, fig. 5), there are
several exceptions to this connection between habit and corolla type. One such
is provided by S. balansae, which has a clearly falcate upper lip and strongly
differentiated thecae (fig. 22). Most of the perennials and annuals on the
other hand have a more or less advanced floral structure as, for example,
shown by S. radula (fig. 24).

Several if not all the species in species-group L and M (species nos. 28-38)
have more or less creeping rhizomes. They all grow in southern Africa,
mostly in the southeast. Few other African species of Salvia have adopted
this habit and it seems to be of infrequent occurrence among Old World
species in general.

Leaf shape, division and texture. In shape, leaves vary between simple and
more or less entire through pinnatifid and lyrate to clearly pinnate. Most
of our species have basically simple leaves and those with clearly pinnate
leaves are in a minority. The shrubby or woody species are usually simple-
leaved but there are several exceptions to this such as S. interrupta, S.
Jaminiana and S. namaensis. Generally speaking the N African species are
individually fairly constant in leaf shape but in southeast and southwest
Africa there is often very great variation within a species and here little
emphasis can be put on leaf shape as a taxonomic character. Two examples
are S. repens, generally simple-leaved but with some pinnatifid-leaved forms
and S. aurita where there is a continuous range from simple to lyrate leaves;
the extremes of variation in both cases are strikingly different.

Although most species have herbaceous leaves, presumably annually
deciduous, several of the Madagascar and South African species have
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thick-textured or coriaceous leaves which probably persist for more than one
year. Examples are provided by S. parvifolia, S. leucodermis, S. muirii,
S. nivea and S. aurea. In the last named two species, there seems to be a
rather confusing difference between juvenile leaves which are herbaceous,
often ovate to suborbicular, with a relatively sparse indumentum and the
adult leaves which are thick in texture, more or less oblong and densely
white-tomentose.

Indumentum. Indumentum characters of leaf, axis and calyx, as in most
Labiate genera, are frequently useful at specific level. Hairs may be: simple,
multicellular, + round, eglandular; simple, multicellular, flattened eglandu-
lar; simple, multicellular, round, capitate glandular or scarcely capitate;
simple, very short, antrorse or retrorse. The differences between them,
however, are not necessarily as distinct as these descriptions might suggest.
In almost all, if not all species, sessile oil globules or punctate glands are
also present and tend to be more frequent on the leaves, stems and calyces
of species from desertic regions—as in S. aegyptiaca and S. namaensis where
they are particularly abundant. Presumably they are the main source of the
aromatic smell which, if one could adequately describe it, is probably often
characteristic for a species. In a very few species, such as S. jaminiana, the
stems and leaves are glabrous, or almost so, but in the great majority of species
the indumentum is very prominent and varies between fairly dense and dense.

The differences and types of indumentum that occur on upper and lower
leaf surfaces, lower and upper stem axes and on the calyx often provide
diagnostic characters. They are however of little or no use above specific
level. There is nevertheless, at a geographical level, a definite tendency for
the southern African species to be without or with few capitate glandular
hairs on the inflorescence axis whereas amongst the north African species
there are very few which are not strongly capitate glandular on the flowering
axis.

Inflorescence. All Salvia species have an inflorescence of opposite reduced
cymes which form false whorls usually known as verticils or verticillasters.
Some, such as S. aethiopis, S. barrelieri and S. argentea, have widely branched
paniculate inflorescences but most species have much less spreading in-
florescences and may be unbranched. The number of flowers in a verticil is
occasionally diagnostic as in S. granitica, where they are always 2-flowered,
but usually the range from 4-8(-10)—flowered verticils is of little use
taxonomically.

Floral leaves, sometimes called bracts, are always present. They are either
quickly deciduous or persistent and this feature among the shrubby South
African species is sometimes diagnostic. In a few species such as S. sclarea
and S. schimperi the floral leaves are very large, coloured and conspicuous;
in S. viridis var. horminum the inflorescence is topped by a coma of con-
spicuous floral leaves which do not subtend flowers; in some forms of
S. argentea also, the uppermost floral leaves of the inflorescence do not
subtend flowers.

Within the floral leaves, bracts, sometimes called bracteoles, are normally
present but occasionally are apparently absent as in S. fruticosa. Whether
this is a constant character or not requires further observation. In the two
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closely allied annuals, S. algeriensis and S. mouretii, bracts seem to be wanting
in the former and present in the latter.

In a few species, such as S. interrupta, peduncles are present but in the
normal Salvia-type inflorescence only pedicels are developed.

Calyx. The calyx provides several important characters for species re-
cognition and for defining species-groups. In many of the African shrubby
species the calyces enlarge considerably after anthesis until they are broadly
infundibuliform, often sub-membranous, with widely diverging lips (as in
fig. 12d). The shape of the upper calyx lip may also be important. In several
species, the upper lip of the fruiting calyces is prominently bisulcate-concave
and + reflexed; as for example in S. balansae (fig. 22¢), S. verbenaca and
S. algeriensis (fig. 25). In many other species the calyx upper lip is not reflexed
and not or scarcely concave. The eastern South African species-group
containing S. repens and S. stenophylla (fig. 20) and several other closely
related species are characterised by an upper calyx lip with three spreading
subequal teeth clearly separated by wide sinuses.

In fruit, some species have calyces closed either by a constriction near the
throat above the nutlets or, in the case of some of the shrubby species with
greatly enlarging calyces, by strongly adpressed lips.

Corolla. A selection of some of the many variants of corolla shape is
shown in figure 1. Useful diagnostic characters at specific and higher level
are provided by the size of the corolla, the shape and length of the tube,
by the presence or absence of an annulus or an invagination within the tube,
the shape of the upper lip, whether falcate or not, and the length of the lower

FiG. 1. Some corolla types in African Salvia species to show the variation in tube, upper lip

and lower lip: a, S. fruticosa; b, S. ¢, S. aegyptiaca; d, S. se,
perrieri £, S. scabra g, S. graniticas h, S. ph!ommdes i, 5. algeriensis. They are not drawn
to the same scale.
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lip relative to the upper. The shape of the middle lobe of the lower lip also
may provide an additional character but frequently seems to vary consider-
ably within a species.

Corolla colour is often characteristic for species and in some geographic
regions flower colours occur which are not found elsewhere. For example in
Madagascar, some species are reddish violet and in the SW Cape of South
Africa two species are reddish brown; these colours are not found in any
N African species. Unlike the situation in the New World, there are no
scarlet-flowered species.

Stamens. Together with the characters provided by variation in calyx
and corolla, the stamens are the third of the really important features used
in classification at all levels. Figure 2 gives a schematic representation of the
main types found among the African species. The simplest form is that shown
in fig. 2a where both thecae are well-formed and fertile, although the lower
one is smaller, and the connective is more or less equal in length to the
filament. Between this and the most advanced type as in fig. 2f, with a very
elongated curved connective and a completely sterile, flattened dolabriform
lower theca, there is an almost complete range of intermediates. In these
advanced staminal types the sterile thecae are usually distally attached to
each other. Particular staminal types are almost always linked with other
corolla characters. For example, species with prominently falcate-hooded
corollas have the advanced type of stamens with strongly curved connectives
whereas those with more or less straight upper lips and longish tubes have
the more primitive type. The point of attachment of the stamens to the
corolla is always near the throat. It is interesting to note that although
there is little variation in this character in our species, it varies appreciably
in the New World species of subgenus Calosphace and there it is of taxonomic
value.

FiG. 2. Staminal types in African species of Salvia: a, with both thecae well-developed,
fertile and with a relatively short connective; b, similar but with the connective longer than
the filament and with a sterile toothed portion on the lower theca; c, with a completely
unformed lower theca and a not or scarcely articulating connective (S. namaensis); d, with
anfelongated connective and the lower theca with a sterile part and a prominent fertile
portion; e, as previous but with a small fertile, or not, terminal portion; f, as previous but
with a completely sterile lower theca and a long strongly curved connective.
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Almost all of the African species have the stamens, or at least the con-
nectives, enclosed within the usually laterally flattened corolla upper lip but
a few such as S. pseudojaminiana and some forms of S. namaensis have
clearly exserted stamens. In the latter, which is one of the very few species
with an almost straight corolla upper lip (fig. 14b), the staminal connectives
do not, or scarcely, articulate with the filaments; as far as study of herbarium
material can reveal, it is the only African species in which there is not a
clear articulation.

In the species with strongly falcate corolla hoods and large dolabriform
lower thecae, easy access for marauding insects to nectar around the ovary
is blocked by these usually united lower thecae. That is, the throat of the
corolla tube is closed by them and as the bee or other heavy insect lands on
or hovers near the lower landing lip of the corolla and attempts to penetrate
towards the nectar around the receptacle of the ovary, the well-known
phenomenon of the insect being tapped on its back by the descending arms
of the fertile thecae takes place. At least in theory this is what happens.
Whether it is regularly effective in practice as a pollinating mechanism
requires observation in the field.

Although stamen features are extremely valuable taxonomically, it is
important not to overemphasise aspects of them. For example, within the
same species the lower thecae may either be dolabriform and completely
sterile or else may basically be dolabriform but have a small fertile terminal
portion (fig. 2¢). Likewise, the shape of the lower theca may vary consider-
ably within a species and in the case of fertile lower thecae the amount of
fertile pollen produced may vary appreciably. In general, however, the
relative lengths of connectives and filaments are fairly constant within a
species and provide a good taxonomic character.

Staminodes are apparently always present; in some species, such as
S. dolomitica, they are very prominent.

Although no work on the pollen structure of African species has been
undertaken, the results of a previous investigation covering a broad range of
species throughout the world (Henderson et al., 1968) do not suggest that
such a study would be particularly rewarding taxonomically.

Nutlets. In a paper largely dealing with Salvia nutlets in Afghanistan
(Hedge, 1970) it was shown that there were many important anatomical
differences in the pericarps of the c.20 species studied and the very distinct
species had distinctive pericarp structure. It has not been possible to study
the nutlets of the African species, largely because of lack of mature fruits,
but there seems little doubt that this would be a very rewarding study. At
a gross morphological level, there are many easily observed differences
between species; for instance, the small species-group containing S. aegyptiaca
always has small black oblong/trigonous nutlets; other species may have
round-trigonous brown nutlets with prominent darker reticulate venation.
Another nutlet character which also has not been studied in any detail and
could yield interesting results is that of the mucilage produced by wetted
nutlets. In the Afghanistan species it was shown that the type of mucilage
formed was in several cases fairly diagnostic. Amongst the African species
considered here, 35 out of the 40, in which mature nutlets were present,
produced mucilage and in only 5 cases was mucilage apparently not produced.
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The above discussion covers briefly the main characters used in the

classification of the African, and indeed probably all the Old World, species.
It is interesting to note that Epling (1938-39) summarised the criteria he
used for classifying the New World species as follows:
“the number of flowers in a glomerule, the persistent or ephemeral nature
of the floral bracts, the number of veins in the upper lip of the calyx, the
proportions of upper and lower corolla lips, the presence or absence of
secretory appendages within the corolla tube, the entire or invaginated
nature of the corolla tube, the inclusion or extrusion of the stamens from the
upper lip, the attachment of the stamens with reference to the throat of the
corolla, the nature of the stamens connective, particularly in its sterile
portion, the proportions and shape of the style branches and the hairiness
or smoothness of the style itself”.

There are a few features that Epling stresses that either do not apply amongst
our species or else have not been used here. They are: the number of veins
in the upper lip of the calyx; the inclusion or extrusion of the stamens; the
point of attachment of the stamens on the corolla throat; and the proportions
and shape of the style branches and their indumentum.

Chromosome numbers. Out of the total of 59 species that are recognised
in this account, only about one third have had their chromosomes counted
and of those listed below some doubt must attach to the correct identifica-
tions of S. aurita and S. tingitana. The diploid counts listed below are
repeated at the end of the species description in the taxonomic enumeration
where reference is given to the author of the count.

2n=14 S. interrupta, S. fruticosa
16 S. aurea, S. verbenaca, S. viridis
18 S. aurita, S. argentea
20 S. spinosa
22 8. sclarea, S. argentea, S. broussonetii, S. canariensis
28 S. taraxacifolia, S. aegyptiaca
30 S. nilotica
32 S. verbenaca, S. nilotica
36 S. algeriensis
38 S. dlgeriensis, S. barrelieri, S. tingitana
40 S. dlgeriensis, S. pseudojaminiana
42 S. verbenaca
44 S. mouretii, S. broussonetii
48, 54, 64 S. verbenaca

<]

The information given by this dysploid series with basic numbers of 7, 8,
9, 10, 1T throws little light upon species affinities or evolutionary develop-
ments in the genus. Too few counts have been made and only a smallish
proportion of the species-groups recognised below are covered; and none,
unfortunately, of the interesting Madagascar species has been investigated.
S. verbenaca, as befitting its strong claim to the morphologically most
variable species, has six separate numbers 16, 32, 42, 48, 54, 64 and, doubtless,
counts of other forms of it would augment this total. It is the only species
counted which is known with certainty to be partly inbreeding as it has

lei forms. Clei ous flowers also occur in S. merjamie but
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no counts of this species have been made; other species such as S. disermas,
. lanigeraand S. degyptiaca may have cleistogamous, or gynodioecious, forms
but these are not recorded.

Habitat and altitudinal range. The species dealt with in this account grow
from sea level up to 4,200 m (S. merjamie), in a very wide range of different
habitats. For example, S. aurea is common on flats near the sea in the south-
west Cape; S. perrieri and S. somalensis are more or less restricted to meso-
phytic habitats at the edge of, or in, forests; S. broussonetii grows on maritime
cliffs; S. schimperi is usually found near cultivation; S. chudaei is found in
sandy and gravel wadis in desertic regions; S. balansae often grows in
Mediterranean garigue; S. phlomoides is often on rocky limestone slopes in
steppic vegetation. In fact there are few types of habitats from which Salvias
are quite absent, although there are no species that are truly halophytic.
Habitats and the altitudinal ranges of individual species are, as far as they are
known, given in the main part of the text; in general, species within particular
species-groups have relatively similar habitats and altitudinal ranges.

GEOGRAPHY

As fig. 3 shows, the distribution of the genus extends all over northern
Africa from west to east, southwards to the east African highlands thence
with a small disjunction to southern Africa. The genus is absent from most
of western and central Africa and, as is evident from the map, does not
grow in a much greater area of the continent than where it does. The main
areas of species-concent:otion are nocthwest Africa and southern Africa.
The species in the former area are either endemic there, fairly widespread in
south Europe and SW Asia or else their affinities, if they have any, are with
other species in N Africa or with S European-SW Asiatic taxa. There are
about 25 species in northern Africa. In southern Africa, there are 22 species,
all endemic, and where they do have clear relatives they are almost always
with other southern African species. No native species are common to both
northern and southern Africa. The few species in tropical east Africa are not
links between north and south: one, S. merjamie, is allied to the S. verbenaca
complex in N Africa, S Europe and SW Asia: another, S. nilotica, is clearly
allied to species from the east of southern Africa; a third, S. somalensis, is
a relative of a Madagascar species.

In the Canary Islands, where there are 4 species, one is an endemic without
any obvious allies, another has some links with southwest African species,
the other two are widespread species.

The Madagascar species, 6 in number, are all endemic and with the
exception of the link with Somalia already mentioned, without extra-
Malagasy affinities.

The sole Madeira and Cape Verde Islands species are respectively the very
widespread S. verbenaca and S. aegyptiaca.

Although the above summary gives the general picture of distribution and
affinities, there are several particularly interesting patterns of distribution,
internal and external, which are now cited.

Among the northwest African species, S. phlomoides and S. blancoana, both
of which also grow in S Spain, have very distinct affinities with two Anatolian
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FiG. 3. Distribution of Salvia in Africa, Madagascar, Macaronesia and the Cape Verde
Islands. The numbers refer to the number of species in each grid square.

endemic species, S. hypargeia and S. aucheri. The significance of these
remarkable east-west Mediterranean vicariads has been discussed elsewhere
(Davis & Hedge, 1971). Another northwest African species, the very little
known Moroccan endemic, S. gattefossei, appears to have fairly close
connections with S. palaestina whose nearest station to it is in the east of
Egypt but this apparent link needs to be backed up with new material of the
Moroccan plant. Another northern species S. aegyptiaca has a very remark-
able distribution. As fig. 9 shows it extends all the way from the Cape Verde
Islands, Macaronesia, the whole of northern Africa, including the Tibesti
and Hoggar ranges, through Arabia and as far to the east as Afghanistan,
Pakistan and India; a total distribution from east to west of about 5000 miles.
Throughout this huge range it varies but little. Although it is unusual in
Salvia there are, of course, many similar cases at specxﬁc level in other
families such as the Cruciferae, C: and Car
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Amongst the shrubby species there are two whose affinities merit a special
mention. S. canariensis is endemic to the Canary Islands and although in
several respects quite different specifically from them nevertheless has
affinities with the species group ‘G’ from the western Cape area of South
Africa. Both the Canary Island and South African plants have similar
calyces, greatly expanding after anthesis, and rather similar corollas. Another
very disjunct affinity is provided by the east Mediterranean S. dominica,
essentially an Irano-Turanian species in Israel and neighbouring countries
but also penetrating into Saharo-Sindian and Mediterranean territories, which
n several features of habit, inflorescence, calyx and corolla is clearly similar
to S. garipensis from South-West Africa and the Cape. Although they are
quite clearly separate species, and in the past have been placed in quite
separate sections, the similarities between them are so marked that they must
be considered as much more closely allied than previously thought, despite
the huge gap between their respective distributions; see species-group I.

The last of the examples that deserves special mention is provided by the
Somalia endemic, S. somalensis, and the Madagascar endemic, S. perrieri.
Both are shrubs similar in leaf shape, habit and corolla colour and structure;
they also are both mesophytic species growing at the edges of forest. There
seems no reason to doubt their fairly close affinity despite the gap in their
ranges. It is one of the few present-day disjunct distribution patterns in
Salvia that can tentatively be correlated with current theories on continental
drift. Up till about the mid-Cretaceous, Madagascar may have been attached
to, or in relatively close proximity to, the African mainland about the position
of present-day Kenya and Tanzania and this ancient close connection seems
the only probable explanation of how today there is such a close morpholo-
gical link between these two currently widely geographically separated species
which form a bitypic species-group quite clearly distant from any other
species-group in Africa or elsewhere.

The question of more distant affinities for the African species, that is either
in the New World or southeast Asia, cannot be answered at this stage but
there is little evidence that such long range links exist. Certainly there is no
connection at all between our species and those of subgenus Calosphace
which Epling revised. In this vast New World group the lower thecae are
represented by long, sterile variously shaped terminal portions, none of which
tesembles those shown on fig. 2, which cohere for much of their length; in
addition to differences in stamen structure, there are also marked differences
in calyx form.

In the New World, Salvias are most abundant within the tropics, no fewer
than 420 (Epling 1938-39) occurring here; this compares with the c.12 species
in tropical east Africa and Mad, . The major devel within the
tropics of the New World is further emphasised by the presence there of 84
sections, out of the total of 91 which Epling recognised.

INFRA-GENERIC GROUPINGS
The species recognised in this account were distributed by Bentham (1848)
among seven sections (although these, his secondary groups within the
genus, really correspond to modern day subgenera). They were Sect. Eusphace
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(Salvid), species nos. 1-4, 9 in this paper; Sect. Hymenosphace nos. 15-18,
20-21, 23-24; Sect. Horminum, 10. 50; Sect. Aethiopis, nos. 22, 39, 42, 44-49;
Sect. Plethiosphace, nos. 51-52, 54-58; Sect. Heterosphace, nos. 28-32, 34-36;
Sect. Notiosphace, nos. 12-14. Briquet (1895) recognised both subgenera and
sections, most of which correspond with those of Bentham, at least in content
if not by name, but he placed S. nilotica in a new monotypic section,

h Since the Pfl ilien account, a few species have been
descnbed which do not fit happily within the existing hierarchy and several
others described after the Prodromus and before the Pflanzenfamilien are
certainly anomalous where Briquet placed them. Examples of the latter are
the six Madagascar species which were tagged onto Sect. Eusphace (Salvid)
although in several characters they have nothing to do with it; several other
cases could be cited.

Any satisfactory subdivision of a genus must obviously cater for a// known
species; otherwise it is unlikely to give a true picture of supra-specific taxa.
Today Bentham’s and Briquet’s classifications are quite outdated and are
neither satisfactory nor natural, this being particularly true of the African
species. I have however deferred any formal recognition of new supra-
specific groups until a later date, when the situation throughout the whole
of the Old World can be taken into account. My current belief, based both
on knowledge of the African species and of those im southwest and central
Asia, is that many of the early sections/subgenera are essentially artificial and
give the impression of a taxonomically neat and tidy genus, whereas in reality
and as one’s knowledge of the genus widens there seem to be few really
distinct higher categories. At first sight, the group that appears to merit
scme kind of higher taxonomic status is that formed by the shrubby species
with large expanded fruiting calyces. Such species occur in: the Canary
Islands (S. canariensis, species-group H); southern Africa (species-group G);
Turkey (e.g. S. multicaulis Vahl); Iran, Afghanistan and Soviet Central Asia
(e.g. the S. bucharia M. Pop. complex). A few authors such as Pobedimova
(in Kemarov, F1. U.R.S.S. 22: 364, 1954) have recognised the independent
genus Schraderia Medik. (1791) to accommodate some of these species; more
recently she has reiterated this opinion (247, 1972) by creating the new name
drischrada Pobed. (because of Schradera Vahl, 1796, nom. conserv.) to
cover the Soviet, and only the Soviet, species. There are, however, several
transitional species between those with and without expanded calyces both
in SW Asia, Turkey in particular, and in Africa (species-group I in this
account). While I cannot accept at this stage that an independent genus is
warranted, I prefer to leave open the question of a taxonomic rank for these,
at least in part, superficially similar species until they can all be compared
simultaneously.

Salvia gives every impression of being an ancient genus which contains a
blend of three types of species: extremely distinct relict species, of which in
Africa there is a high proportion; normally variable species; and others which
are extremely variable and still in a state of evolutionary flux. Within the
first-named of these categories are species separated from the remaining two
by several distinct, morphological stages and which would be uneasy bed-
fellows beside any other species. That is, there are a considerable number of
species without any obvious living allies which form monotypic species-
groups, sections or sub-genera or whatever one calls them.
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My present opinion is that the only natural supra-specific taxa, throughout
at least the Old World, are species-groups. Often these contain only a few
or, as indicated above, single species. Accordingly, I have divided the
fifty-nine African species into twenty-three species-groups which I have
informally described below and designated alphabetically. Usually, but not
in every case, these species-groups have, in addition to morphological
similarities, characteristic geographical distributions. Eventually, no doubt
with considerable modifications, I hope to translate these provisional cate-
gories into formal ones.

Epling likewise did not recognise the major infra-generic categories within
Cdlosphace that Bentham did, but divided the New World taxa into ninety-
one species-groups which he formally described as sections. More recently
Pobedimova (1972) has grouped some of the species from the U.S.S.R.
into few-membered taxa and called them series, though still recognising the
higher categories of Bentham and Briquet.

The degree of distinctness of the species-groups is sometimes indicated
below. The monotypic ones, ten in all, clearly have no obvious allies but
among the others there are some, like species-groups B, F, J and W which
consist of a few closely allied taxa which are very distinctly separated from
all other species-groups. The remainder, often consisting of very closely
related and very variable species, are usually less readily distinguished from
other groups nearby and could either be further subdivided or else united
with others.

The greatest concentration of these species-groups is in northwest Africa
where 11 are present; in southern Africa 7 are represented.

There is little convincing evidence to indicate what is a primitive or sub-
ancestral Salvia. However. from the floral biology point of view, the least
advanced species are those in which there is least adaptation to insect
pollination. Such species would be those in which the corolla tube is fairly
straight, exannulate, the upper lip short relative to tube length and more or
less straight, the thecae separated by a short connective, about the same
length as the filaments, and both thecae well-formed and bearing fertile
pollen. On the other hand, the most advanced species would be those with
a curved annulate tube, often invaginated above, a prominently falcate large
upper lip, thecae widely separated by a long curved connective and the lower
thecae cohering to each other, completely sterile and reduced to flat plates
of tissue.

The sequence of the twenty-three species-groups which are defined below
basically runs from woody or shrubby species with relatively simple corollas
to herbaceous ones with advanced flowers. The high ratio of species-groups
to the total number of species, 23 to 59, reflects the general situation in this
area; it is of interest to compare this ratio of c.2.5 with that of c.5.1 for the
New World species of Calosphace.

SPECIES-GROUP A

Shrubs or herbs woody at base. Leaves herbaceous. Calyces little en-
larging in fruit, lips not diverging. Corolla upper lip 4 straight; tube moe
than } length of corolla, annulate. Staminal connectives 4 equal to filaments;
lower thecae fertile. Sect. Salviap.p.
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NW & N Africa, S Europe and E Mediterranean.
1, S. fruticosa; 2, S. interrupta; 3, S. blancoana; 4, S. lavandulifolia.

SPECIES-GROUP B

Shrubs. Leaves simple, thick, coriaceous. Calyces little enlarging in fruit,
lips not diverging. Corolla upper lip + straight; tube 3—§ length of corolla,
annulate. Staminal connectives equal to or longer than filaments; lower
thecae fertile.

Madagascar. A very distinct group without allies.
5, S. sessilifolia; 6, S. cryptoclada; 7, S. porphyrocalyx; 8, S. leucodermis.

SPECIES-GROUP C

Herb. Leaves lyrate-pinnatifid, herbaceous. Calyces scarcely enlarging in
fruit, densely annulate at throat. Corolla upper-lip 4 straight; tube c.3
length of corolla, annulate, upwardly curved. Staminal connectives slightly
longer than filaments; lower thecae fertile. Sect. Salvia p.p.

Morocco. Monotypic.
9, S. taraxacifolia.

SPECIES-GROUP D

Shrub. Leaves simple, coriaceous. Calyces scarcely enlarging in fruit;
ciliate at throat; upper lip with three short teeth scarcely reflexed. Corolla
upper lip 4 straight; tube c.§ length of corolla, straight, widening above,
annulate. Staminal connectives longer than filaments; lower thecae fertile.
South Africa. Monotypic.

10, S. muirii.

SPECIES-GROUP E

Shrub. Leaves simple, coriaceous. Calyces scarcely enlarging in fruit;
upper lip somewhat reflexed. Corolla upper lip =+ straight; tube slightly
more than § of corolla length, exannulate. Staminal connectives about as
long as filaments; Jower thecae =+ well developed, fertile.

Madagascar. Monotypic.
11, S. parvifolia.

SPECIES-GROUP F

Shrubs, low-growing. Leaves simple, revolute. Flowers less than § mm.
Calyces enlarging in fruit; upper lip somewhat reflexed. Corolla upper lip
straight; tube c.3 of corolla length, annulate. Staminal connectives very short
(1-2 mm), shorter than filaments; lower thecae fertile. Nutlets black.
Equivalent of sect. Notiosphace Benth. p.p. and equal to sect. Eremosphace
Bge.

N Africa, Macaronesia, SW Asia. A very distinct group without close allies.
12, S. aegyptiaca; 13, S. deserti; 14, S. chudaei.





































































































































































































































































































































