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ABSTRACT

The study is mainly concerned with a thorough morphological investigation
of the genus Staghys based on herbarium material, The area of investigation
covers Europe, N. Africa and S.W, Asia with special reference to Turkey. The
study is divided into two parts,

In Part A, the history of the genus and infrageneric classifications are
evaluated chronologically and a reclassification of the genus has been proposed
on the basis of a reassessment of a range of morphological and a few anatomical
characters, Petiole and nutlet anatomy have been found to be useful in deciding
the status of Betonica. In this account I have accepted two subgenera, Stachys
and Betonica, and divided them into 19 and 2 sections respectively, of which 5
are monotypice The remaining sections are divided into subsections and informal
'series'. The infrageneric (supraspecific) groups are keyed out and described;
nearly all known species and infrageneric taxa from the area concerned are arranged
according to their phenetic relationships (so far as a linear sequence allows).
Outline maps of the sections and subsections are provided to show their distribution.
Ecogeography and endemism in the genera are discussed and an isoflor map is produded
showing the centre of maximum morphological diversity., Affinities of the genus
with other genera of the tribe Stachydeae, particularly Ballota, have been discussed.

The structure, distribution and ontogeny of stomata and stellate-dendroid
hairs have been investigated and their taxonomic importance has been evaluated.
Information on pollination and fruit dispersal is summarised, Cytological evidence
from available literature has been interpreted in biological and taxonomic terms,
in so far as the limited information allows., Stereoscan micrographs of the nutlet
surface and pollen grains provide some new taxonomic characters, The taxonomic
importance of many characters is emphasised by line-drawings and photographs.

In the light af &ll available information, some evolutionary trends in the
genus have been recognised and an advancement index of each section has been
calculateds Using these data, the sections are placed on a target diagram which
demonstrates their relative advencement and their phenetic relationship to one
another,

Use other side if necessary.



In Part B, the genus Stachys as it ocours in Turkey and E, Aegean islands
is critically revised, and distributional maps of all Turkish data are given,
The revided list comprises 70 species, 31 subspecies and 13 varieties, of which
7 species, 4 subspecies and 5 varieties are new to science, The original
description of species are amplified and emended whenever necessary, depending
on the material seen., Discussions on variation, relationship, nomenclature etc.
are given for taxonomically critical speciess For practical convenience, a
key to 5 informal groups has been given, and each group is provided with a key
to the species. Endemism and distribution of the species in different phyto-
geographical regions are discussed, and an isoflor map of the species from
Turkey and neighbouring countries (Iraq, Iran, Syria, Caucasia and the Balkan
peninsula) is produced in order to show the area of species concentration,

Appendix A provides a list of species investigated for snatomical, devélop-
mental and stereoscan studies, and a mew species from Irag is described in

Appendix B,
The thesis is illustrated by 30 figures, 20 plates containing photographs,

27 maps and 11 tables.
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Erratum

The subsections attributed to Knorring (1954) throughout the thesis (including

Table 2) are actually Series.
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ABSTRACT

The study is mainly concerned with a thorough morphological investigation
of the genus Stachys based on herbarium material., The area of investigation
covers Burope, N, Africa and S,W, Asia with special reference to Turkey. The
study is divided into two parts,

In Part A, the history of the genus and infrageneric classifications are
evaluated chronologically and a reclassification of the genus has been proposed (s
on the basis of a reassessment of a range of morphological and a few anatomical
characters., Petiole and nutlet anatomy have been found to be useful in
deciding the status of Betonica., In this account L have accepted two subgenera,
Stachys and Betonica, and divided them into 19 and 2 sections respectively, of
which 5 are monotypics The remaining sections are divided into subsections
and informal 'series's The infrageneric (supraspecific) groups are keyed out
and described; nearly all known species and infrageneric taxa from the area
concerned are arranged according to their phenetic relationships (so far as a
linear sequence allows), Outline maps of the sections and subsections are
provided to show their distribution., TEcogeography and endemism in the genera
are discussed and an isoflor map is produced showing the centre of mascimum
morphological diversity, Affinities of the genus with other genera of the
tribe Stachydeae, particularly Ballota, have been discussed.

The structure, distribution and ontogeny of stomata and stellate-dendroid
hairs have been investigated and their taxonomic importance has been evaluated.
Information on pollination and fruit dispersal is summarised., Cytological
evidence from available literature has been interpreted in biological and
taxonomic terms, in so far as the limited information allows. Stersoscan
micrographs of the nutlet surface and pollen grains pxﬁtido some new taxonomic
characters. The taxonomic importance of many characters is emphasised by



II

line-drawings and photographs.

In the light of all available information, some evolutionary trends in
the genus have been recognised and an edvancement index of each section has
been caleulated. Using these data, the sections are placed on a target diagram
which demonstrates their relative advancement and their phenetic relationship
to one another,

In Part B, the genus Stachys as it occurs in Turkey and E, Aegean islands
is critically revised, and distributional maps of all Turkish taxa are given.
The revised list comprises 70 species, 31 subspecies and 13 varieties, of which
7 species, L subspecies and 5 varieties are new to science, The original
descriptions of species are amplified and emended whenever necessary, depending
on the material seem, Discussions on variation, relationship, nomenclature etc.
are given for taxonomically critical species. For practical convenience, a
key to 5 informal groups has been given, and each group is provided with a key
to the species, Endemism and distribution of the species in different phyto-

. geogrephical regions are discussed, and an isoflor map of the species from
Turkey end neighbouring countries (Iraq, Iran, Syria, Caucasia and the Balkan
peninsuls) is produced in order to show the area of species concentration.

Appendix A provides a list of species investigated for anatomical, develop-
mental and stereoscan studies, and a new species from Irag is described in
Appendix B,

The thesis is illustrated by 30 figures, 20 plates containing photographs,
27 maps and 11 tables.
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INTRODUCTION

Stachys is one of the largest genera of the Labiatae and comprises about
275 species. It is a subcosmopolitan genus characteristically centred in
the warm temperate regions of the Wediterranean and S.,W, Asia, with secondary
centres in North and South America and Southern Africa, but entirely absent
from Australia and New Zealand,

This study is mainly concerned with the systematic and general treatment
of the genus as it occurs in Europe, N, Africa and S,V. Asia and including
the Tien Shan in Central Asia. The main taxonomic sources are Bentham's
invaluable monographic revisions (1834, 1848) on a world-wide basis, and
Boissier's account of the oriental species (1879). Regional floristic
revisions have also provided useful information; Komarov's Fl. URSS (195%),
Grossheim's Fl, Kavkaza ed 2(1964) and the recent Fl, Europaea Vol. 3 (1972)
are the most important,

The present investigation is mainly divided into two parts, Part A
contains a general treatment of the genus based on a broad survey of the
variations of morphological and some anatomical characters of taxonomic
importance, and is again divided into five parts. Part B deals with a
critical taxonomic revision of the genus in Turkey and the neighbouring
Ee Aegean islands, and is divided further into two ghapters.

Since Boissier's time, the genus has not been revised in detail for
most of the area concerned, Infrageneric classification started relatively
early when Dumortier (1827), Reichenbach (1830), Boissier (1879) and others
tried to classify the genus on the basis of regional floristic studies,
followed by Bentham, on a world wide basis. The taxonomic situation has

been found to be very unstable, and partly unnatural in so far as the



contents and interrelationships of the groups were concerned. In this chaotie
condition, where data from the fields of paleobotany, cytogenetics, phyto-
chemistry etc., are entirely lacking, assessment of natural relationship must
depend on a thorough morphological survey together with some relevant data
on anatomy, Chapter 1 deals with the history of the genus, and its classifi-
cation hag been discussed mainly from the time of Linnaeus to the present.
In chapter 2 an extensive discussion on the taxonomic importance of morpho=-
logical and anatomical charecters in Stachys has been given and their lmportance
in the current system of classification has been elaborated. Thls has been
followed in the next chapter by the new infrageneric classification proposed
and the reasons for changing tho' previous classification has been discussed
in detail, A dichotomous key of the proposed infrageneric groups have been
provided followed by their detailed systematic accounts. Cytogenetic informa~
tion from available literature, however, is very incomplete in this genus.
Though chromosome counts have been made for some species from Europe and N.
America, information is totally lacking about the species occurring exclusively
in Turkey. As information on ecogeography and endemism in the genus is
limited, in the present study the species have been surveyed throughout their
range of distribution., This has been found to be extremely useful in
improving previous classifications, speculating on probable evolutionary trend,
and qualifying the area of maximum morphological diveraity.

In chapter 4 the generic affinities of Stachys have been discussed briefly
which was found to be useful in speculating on the evolutionary trends within
the genus presented in the ;= chapter.S.

In Part B the taxonomic treatment of the 70 species is accompanied by keys,
descriptions, discussions, and distribution maps. An account of the distribu-
tion and endemism of the Turkish species ocourring in different phyto-

geographical regions has been provided.



This ipnatigation is mainly based on the rich herbarium collections of
the Royal Botanic Garden, Edinburgh (E), Kew (K) and the British Museum
(Natural History: BM), Besides these, I had the opportunity of borrowing
specimens from G, L, LD, LE, MPU, P, W (abbreviations used according to
Index Herbariorium, 1964) and from the private herbaria of Huber-Morath
(Basel) and Sorger (Vienna), including valuable types., Twelve species®
have been examined under cultivation at the Royal Botanic Garden (Edinburgh)
from which I obtained some valuable information on . the!  development:of -
stomate and indumentum anﬂ;;ollinution o

For the general morphological survey the specimens have been studied
under a dissecting microscope (x20). Flowers have been dissected out after
soaking in boiling water with a drop of detergent solution and drawings have
been made from the reconstituted material, To facilitate comparisons,
corresponding parts have been consistently drawn to the same scale.

Uniike the characters of external morphology, the general anatomy has
rarely preved of much value taxonomically, The family Labiatae being highly
specialised as a whole, 7‘::.3:1:: anatomical characters are largely constant
throughout the genus, except for some modifications of the internal leaf and
stem structures adapted to different ecological conditiond, During a general
Mey of the literature of the family, it was found that anatomical studies
of the nutlets (Wojeiechowska 1966) have provided charactors satisfactory
for the delimitation of several other genera of the Labiatae. Investigations

* 8. citrina, S, pumila, S, thirkei, S, byzantina, S, spectabilis,
Se lavandulifolia, S. alpina, S. offioinalis, S, maorentha,
Se macrostachya, S, monieri and S, arvensis,.



have been carried out in that time end some promising results were obtained.
Scanning electron microscopic studies of the suiface of the mitlets and
pollen grains were not found to be of much use t’a:nonomicaliy., :

The dissussion of the vegetative and anatomi¢al characters has been
supplemented by comprehensive illustrations and photographs. Some of the .
species showing characteristic floral structures - are illustrated by line
drawings, All the fiigures, plates and maps are original,

Some new and neglected morphological features nupplmn'bad by some
important anatomical findings on the nutlets and petiole provide more informa-
tion for an accurate taxonomic study of the group.

The present study which is a morphological/geographical one mainly aims
to improve the general classification. of the genus at infrageneric (supra-
specific) level and to revise the taxonomy of the Turkish species. Besides
that, it also tries to determine \tho. Iprasent centre of speciation of the genus
by caloulating the region of maximum morphological diversity of the species
groups. Isoflor maps of the infrageneric groups (up to subsections) covering
the whole region and species ocourring in Turkey and adjacent areas, have
been produced and compared with each other,

The totel number of Turkish species recognised (70) considerably exceeds
the number expected when the study began, and as the work has been completed
in two years it was not possible to explore other fields of research for a
thorough and more detailed taxonomic investigation .



PART A
GENERAL ACCOUNT OF STACHYS L.

AND INFRAGENERIC CLASSIFICATION



1. HISTORICAL OUTLINE OF THE GENUS

A. HISTORY OF THE GENUS:

Caspar Bauhin recognised a genus Staghys in his Pinax (p. 236, 1623),
but as he accepted the genus Lamium he included within it the polynémial
"Lamium maximum sylvatioum foetidum" which is an early name for Stechys
sylvatica. Joseph Pitton Tournefort (1700) treated that polynomial under
Galeopsis, and Linnaeus's consept of Stachys (1753) included some of Tournefort's
Galeopsis, ineluding "Galeopsis procerior foetida spicata", another name for
Se_sylvatica now regarded as the type of the genus Stachys. Linnaeus's
desoription of the genus appeared first in Systema Naturae (1735) and the
genus was validated in modern nomenclature in the 5th edition of his Genera
Planterum (1754). Linnaeus eircumscribed the genus by including Tournefort's
Galeopsis pro parte-and maintained Betonica distinet, mainly on the nature of
upper corolla lip, In his Spescies Plantarum (1753) he gave binomials to 8
species, of which 5 hed already been mentioned before in Pinax,

After Linnacus, different taxondmists like Gleditsch (1764), Haller
(1768), Moench (1794), Hoffmannsegg & Link (1809) tried to split the genus
under difflerent generic names but did not receéive general support by later
botanists. Thus Zietenia (Gleditsch), Galeopsis(Moench non L), Trixago

(Haller), Tetrahitum and Eriostomum (Hoffmannsegg & Link) were sunk under the
generic name of Stachys by Dumortier (1827) and Bentham (1834).

 One of the most important modifications since Limnasus's circumseription
of the genera Stachys and Betonica was that proposed by Bentham in his Labiatarum
Genera et Species (1834), where he included Betonica under Stachys and divided
the former into two separate sections Betonica and Alopecuros. The main reason

for reducing Betonics was the preseuce of parallel-celled anthers in certain



species of the sestion Ambleia of Stachys, by which character Betonica had

so far been characterised. le also added, "in every other character, as
well as in habit, the two genera appear to me inseparable, unless, indeed,
as many genera be formed as I have enumerated sections, and the presence of
bracteae, inflorescénce and the colour of flower be admitted as generic
characters”. But strangely enough, later in DC,, Prodromus (1848) he changed
his view and again treated Betonica as a separate genus, probably being
influenced by de Candolle himself.s From that time onwards, the position of
Betonica became a subjeot of much controversy. Boissier (1879), Rechinger

(1943) and recent Soviet taxonomists have kept Betonica as a distinot genus,
whereas Briquet (18%), Hayek (1929), Haldesy (1902) and other European
taxonomists have put it under Stachys.
B. HISTORY OF INFRAGENERIC CLASSIFICATION

The subsequent history of the gemus is mainly on infrageneric classifie-
cation which started as early as 1827, when Dumortier in Florula Belgica

subdivided the genus into 3 sections, viz., Olisias, Stachydotypus and Eriostomum,
of which the first two have his own authorship, while the third one is the
genus of Hoffm, & Link reduced to sectional rank, His divisions of the genus
were preceded by '8' signs, which in fact is the normal sign for sections and
acceptable as such, unless there are indications to the contrary (asl in some
works of Boissier, de Candolle, Briquet and others). Dumortier's groups
provide the first sectional nomenclature for the genus and make a handy
starting point of today's classification, His sections were mainly based
upon the number of flowers per verticillaster and on the length of bracts.
Reichenbach (1830) proposed 3 infragemeric groups namely: a) Campanistrum,
b) Chamaesideritis and ¢) Eriostachys mainly on the annual versus perennial
habit, calyx shape and corolla colour. Unfortunately he did not make any



statement about their intended rank, Campanistrum has been accepted in
the present classification as it is the earliest name for the section
including S, arvensis. An excellent survey of the genus on a world wide
basis has been made by Bentham (1834)., He mainly adopted Dumortier's and
Reichenbach's classification with some modifications, Bentham oritically
investigated the 'structure' of the genus and recognised 9 sections,
including two sections of Betonica. He recognised Qlisia of Dumortier and
Eriostachys and Chamaesideritis of Reichenbach with some emended circum-
soriptions and thus broadened their limits to include more species, Besides
these, he accepted Seot, Staghyotypus (correcting Dumortier's original
spelling 'Stachydotypus') inocluding some species of Campenistrum and
Eriostachys of Reichenbach, In doing so he emphasised the roseepurple colour
of the corolla, smaller bracts and few flowered verticillasters, and sub-

divided Staghyotypus into three groups, Genuineae, Ruderales and Oligantheae.

His remaining 5 sections are Alopecurus, Betonica, Calostachys, Ambleia
and Zietenia, of which the first two belong to the genus Betonica . and the

others to Stachys. The two sections of Betonica contain 1 and 5 species
respectively and the first one is delimited from the latter on the yellow
coloured corolla and shortly exserted corolla tube, The remaining j sections
are mainly delimitaed on a combination of characters like long exserted corolla
tube, density of indumentum, herbaceous-perennial versus suffruticose-
perennial habit, Section Calostachys of Bentham included 5 species, all found
in S, Africa or N, Americe, and so is not considered further in the present
taxonomic treatment.

In 1848 Bentham in DC,, Prodomus altered his previous classification to a
certain extent, He excluded Betonica from Stachys and in the latter recognised
enother section Chilostachys containing 2 species. He changed the names of



the subdivisions of Stachyotypus into Elatae and Agrestes and did some
minor alterations in changing the places of some species from one section

to another,
Boissier (1879) followed Bentham (1848) in accepting the 3 main sections
Eriostachys, Stachyotypus and Olisia. His classifications are mainly based

upon the perennial/annual habit, many to few flowered verticillasters,
conspicuous to inconspicuous bracta and herbaceous to suffruticose nature
of perennial stem, He made some major alterations in Bentham's classification

in subdividing Eriostaclhys into 2 subgroups Germanieas end Mioranthae,
mainly on the larger/smaller sisze of corolla. On the other hand in the

section Stachyotypus he transferred Bentham's Chamaesideritis, Ambleia and
Zietenia and divided it into 6 subgroups, visz, Sylvaticae, Fragiles, Rectae,Ambleiae,

Prutisulosae and Infrarosulares. His subdivisions were meinly based on
herbaceous and suffruticose perennial habit, presence of basal rosettes of
sterile shoots, erect and fragile nature of flowering stems, Finally he
delimited the section Qlisia wholly upon annual habit, Below the sectional
level his subgroups ere indicated by '8' signs and are not given a formel rank,

Briquet (1896) accepted Bodssier's classification in most parts but
followed Bentham (1834) in including Betonica in Stachys. The main changes
from Boissier's classification is the acceptance of the sectional name

Eriostomun Hoffm, & Link for Eriostachys and Eustachys for Stachyotypus in
which he included Calosteehys Benth., Stachydotypus Dume, Olisias Dum.,

Campanisgtrum Reichb,, Chamasesiderités Reichbs etc. Briquet did not recognise
Sect, Olisia but placed it under Sect. Eustechys. But he accepted Bentham's

LChilostachkys as & distinct section. His subgroups of the main sections
Eriostomum and Eustachys follow the same technical defects of Boiszier being
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preceded by '8' signs. For the sectional name of Eriostomum he did not cite
Dumortier (1827) as authority and possibly overlooked that reference. For

the subgroups of Eriostomum he followed Boissier but included two more mono-
typic groups, Temnocorydes and Biflorae. These two groups were erected on
the presence ot‘/a bifurcated upper corolla lip and 2-flowered verticillasters
respectively, In Bustachys he included 8 subgroups, two of which are Bentham's

Calostachys and Genuineae of Stachyotypus, and the rest are Boissier's Fragiles,

Infrarosulares, Rectae, Frutioulosae and Ambleise. The elghth one 1is Olisiae
which came from the section Olisia Dum,

Knorring (1954) essentially followed Boissier in maintaining the main
sections. He did not provide his subsections and series with Latin descrip-

tions so they cannot be considered wvalid.

Very recently Kapeller, in her treatment of the genus in ﬁhe Caucasus
(1961) proposed a regional classification for that area., She accepted 5
sections, namely, Thamnostachys, Ambleia, Zietenia, Eriostachys and Stachvs
‘of which the first one is new hdving 5 species and included Zietenia p.p.
and Fruticulosae peps Of Bentham and Boissier resppectively. The remaining
L sections agree with Bentham's seotions., For the subsectional and seriea
rank of the Sect. Eriostachys she referred to Knorring (1954) whose nomene
clé.tm as we have seen, was invalid,

Assessment of 3 main olassifications by Bentham (1834, 1848), Boissier
(1879) and Briquet (1896) clearly shows that they have remained very unstable.
Overweighting of some selected characters has resulted in unnatural divisions.
In Bentham's classification though some of the sections like Eriostachys and
Ambleia are homogeneous, other sections like Stachyotypus and Zietenia are
in most parts hoteromo;ma, containing unrelated or very distantly related
species, as mcm emphasis has been laid on the ohu-aotém liable to be
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influenced by environmental selection pressure, Similar treatment has been
noticed in Boissier's Sects Stachyotypus B Pruticulosas. Besides that, for
Sect. Eriostachys 8 Micranthae he put much stress onf/hs?maller flower, bract
length and herbaceous to indurated nature of flowering stem. On the basis

of those characters he separated the species like S, longispicets and S, vitigina
from the elosely related species in Sect. Eriostachys 8 Germanicae which seems
an unfortunate decision, In practice this particular character is of limited
texonomic value as it is affeected by gynodioecism which oocurs'... in seyveral
speciess In addition, the flower size is not well correlated with other
taxonomic characters, so that these two groups Germanicae and Micranthae
cannot be kept aparts On the other hand, overweighting of the characters

like bract length and woody flowering stem kept S. setifera far apart from
the cloaa.zly allied 3, menthoides, these being placed in two different sections,
Eriostachys and Stachyotypus respectively. S. rosea, which on its overall
character differences is quite distinct in itself, was put with the unrelated
species of 8 Micranthae mainly on the presence of large and herbaceous bracts.
8 Ambleiase with its two well correlated characters, dendroid indumentum and
woody suffruticose habit is a quite homogeneous assemblage exsept for the
inclusion of S, chrysantha, S, candida and S, iva which do not possess
dendroid indumentum althoﬁgh they are densely white-lanate, Briquet (1896)
folloned}r;.:he foot-ateps of Boissier so far as his main subgrouping of
sections is concerned., He was quite justified in keeping Se rossa in a
separate group Biflorae, On the other hand the recognition of 8 Temnocorydes
for S, graeca, mainly on the basis of a forked upper @érolla lip hardly seems
justifisble, as this species stands very near to 8 Cermanicae in other well

correlated characters.



L.

12

Ce SYNOPSIS OF SUBGENERA AND SECTIONS OF STACHYS

Subgenus

Type:
Sects 1.

Type:
Sects 4.
Type:
Sects 5.
Type:
Sect, 6,
Type:
Seets 7.
Type:
Sect, 8.
Types
Sects 9
Type:
Sect. 10.
Type:
Sects 11,

Type:

IN EUROPE, S.W, ASIA AND N, AFRICA

Stachys
S» sylvatios L.
Eriostomun (Hoffm, & Link) Dumorts
Se_germanica L.
Musronsts Bhattesharjee
S, mwronata Sieber ex Sprengel
Infrarosularis Bhattacharjee
S. rupestris Mont. & Auch,
Roseostachys Bhattacharjee
g gea (Deafs) Boiss,
Setifolia Bhattacharjee
Se setifera Bieb,
Steohys
S sylvatica L
Candida Bhattacharjee
S. candida Bory & Chaub,
Swainsoniana Bhattacharjee
8. swainsonii Benth.

icaulis Bhattacharjee
Se bénthdidens Beiss.
Olisia Dumort.
Se_annua L,
Campanistrum Reich,
Se arvensis (L.) L.



Sect, 12,
Type:
Sect, 13.
Type:
Sects 14e
Type:
Secte 15.
Type:
Sects 16.
Type:
Secte 17,
Type:
Sects 18,
Type:
Sects 19

Type:

Subgen,

Type:
Sect, 20,
Type:

Sects 21,

Type:
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Corsica Bhattacharjee

Se corsica Pers.
Sideritopsis Bhattacharjee

Se pseudosideritis Huberw-Morath & Bhattacharjee

Neurocalyx Bhattacharjee
S. meurocalyoina Boiss.
Satursicides Bhattachar jee
Sesativedoides Mont, & Auch,
Thamostaohys Kapeller

S frutioulosa Bieb,
Aucheriana Bhattacharjee
Se sucheri Benth,
Zistenia (Gleds) Benth,
Zietenia orientalis Gled.
Anbleia Benth,

Se inflata Benth,

Betonica (L.) Bhattacharjee
8. officinalis (L.) Trev,
Betenica

Se officinalis (L.) Treve
lacrostachya Bhattacharjee
Se macrostachya (Wend.) Briq.



Fige 14 HABIT TYPES IN BETONICA AND STACHYS
(Explanation in the text)

A. S. alopecuros (x %), a - Flowering axis lateral;

B. 8. cretica subsp. salviifolia (x %), b - Flowering

axis terminal,
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Habit types in Betonica & Stachys
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IT. ASSESSMENT OF TAXONOMIC CHARACTERS AND THEIR VARIATION
A. MORPHOLOGY

The following account deals n(ith morphological variations of both
vegetative and reproductive pa.rts;c}]f/rafiir;d to be of special value or interest in
olassifioation. They are arranged according to the order of ¢ reatment used
in the desoription of species.

Habit.  : The genus exhibits a remarkable diversity in habit. Predomin-

antly they are perennials with erect to ascendant, usually branched flowering
shoots. Two main types of perennials are met with; one is with profusely
branched aerial stems woody at the base or sometimes throughout arisimg . ..
every year from the base, the perennating bud remains above soil., In the
terminology of Raunkiaer (1937) they can be classified as suffruticose
(suffrutescent) chamaephytes. These again are of two types. In one, the
growth is rather rapid towards the apex of the flowering shoots and branching.
is restricted towards the base, thus a more or less erect bushy growth is
formed, This kind of habit is common in the Sections Olisia, Zietenia, Infra-
rosularis ete. (Mig. 3)¢ In the other, the growth of the aerial stems is
glow and a more or less compaoct cushion is formed by the divaricate branching
of the woody flowering stems throughout the whole length (Fig. 4). This type
of habit is not so widespread as the former and found in species like

S._spinosa, S. mucronata, S. acerosa, 5. glutinosa etc. These two main

types of chamaephytic lif'e form are certainly of taxonomic importance.

The l}gxt type of peremnating habit is found in Sections Eriostomum, Stachys
subsects. Sylvaticae, Setifolia and in the subgenus Belonica. They are usually
herbaceous and aect perennials whose flowering stems usually remain unbranched
near the Ba,l._a.nd. are with or without a few branches above, Either they

perennate by long creeping rhizomes which give rise to aerial shoots from






their axillary buds, vis. S palusbris, S. sylvatica, S, setifera etc. (Fig. 2)
or the rhizome remains shorter and produces sterile and flowering shoots from
the end or/and from the axillary buds of the rhisome, vize. in Subgenus
Betonica and in subgenus Stachys seot, Eriostomum. In the terminology of
Rannld.ae:" they are hemicryptophytic and most species inhabit moister places,
Storile shoots are usually borne on their rhigzomes which are terminal in
subgenus Betonica and lateral in subgemus Stachys sect, Eriostomm (Fig. 1).
In most species of sect. Eriostomum e.ze S. spectabilis, S, vitioina etc,
these basal sterile shoots are evanescent and dry up soon after the flowering
axes are formed, while in S, cretica, S, thirkei and S, oblique they are

persistent, Some suffiruticose chamaephytes of subgenus Staghys also bear

persistent basal sterile shoots, e,g. Sect. Infrarosularis, S, annua,
8 diversifolis eto.

Finglly the genus shows some exclusively arnnual sections which either
have simple, erect to ascendant stems (Sect. Campenistrum) or are sometimes
divaricately branched from the base upwards (Seots Sideritopsis, Sect.
Satureioides.. In Sect, Olisie subsect. Annuae gradations from annual to
perennial habit have been found even in the same species esgs Se onmua. (P1. 19).
The habit characters correlated with other taxonomic features have been
found to be of considerable taxonomic significance,

hﬂx The leaves are constantly herbaceous in nature and variable
in size, shape, margin and other characters and afford good diagnostic
characters, From the point of view of distribution on plant body, 3 kinds
are recognisable, viz, basal, cauline and floral leaves.

Basal leaves are usually borne on sterile shoots forming rosettes and
grow from the rhdzome (Fig., 1 ). In some biennial species, e.g« S, inenis
and S, luwber-morathii, they form a rosette surrounding the base of flowering
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FIG. 4 S .iberica Bieb.
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#hoot. Basal leaves are usually long-petioled with a distinet lamina,

Cauline leaves are borme on the flowering axis and are}ng;e less similar
to the basal leaves when present; they gradually become smaller and narrower
upwards, the petiole become shorter and the leaves ultimately become sub-
sessile to sessile. The transition is referred to as gradual, but in S, diversi-
folia, Se inanis and S, munsurdagensis the transition is abrupt and the leaves
might be considered dimorphic,

Floral leaves subtend verticillasters in their axils, Some taxonomists
call them 'bracts', but as there is no difference in appearance between ﬂ.‘_‘n
and the upper (infertile) cauline leaves, I prefer to refer them as floral
leaves, Usually the transition from cauline to floral leaves ia mﬂm, but
in Subgenus Betonica (edwept S, betoniciflora) the transition is abrupt and
the floral leaves are bractiform. (Fige 1 ). Braotiform floral leaves are -
also preiont in Seot. Olisia subsect., Distantes. Floral leaves are sometimes
characterised by spinescent tips which are useful in delimiting S, recta,

Se atherocalyx ete. from non spinescent but related species like S, iberica,

Se angustifolia eto.
Petiole: Length of petiole and its presence or absence are useful

taxonomic characters, In Subgenus Betonica and in Stachys Sects Iriostomum,
Infrarosularis, Olisia, subseots Anmao’ Rosulatae, Staohys, Campanistrum etc.
they are conspicuous, while in Sects .Zletenia, Satureloides, Thammostachys,
Aucheriana ete. they are small and obscure, ranging from 0.2-1 cms In Sect.
Roseogtochys the leaves are completely sessile, In Sect, Fragilicaulis,

Se euadenia is disbtingulshed from the nearest relative S, pinardii, even the
lowermost leaves being shortly petioled to subsessile (042-0.8 om).

Shape: The leaves are either broadly ovate or ovate-oblong with cordate
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FIG. 3 S .spinosa L.
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to subcordate base or oblong-lanceolate to lanceolates In the first type
the leaves are broadest at the lower part and gradually taper upwards, e.g.
Ss germanica, S, of: » Ss sylvatica ete.(Figs 2)s In the second type
considerable variation is met with and is of taxonomic significance., In Sects
Eriostomun subsect. Creticae (Fig, 1) the leaves are oblanceolate or spathulate
with attenuate to subcordate base but always narrower at the lower part and
broader in the middle, In Seots. Satureioides, (Figs 5) Zietenia, Thammostachys
etec, the leaves are always narrowly lanceolate to oblanceolate with attenuate
base. S, angustifolia is asberrant in having linear leaves, the lowermost
cauline ones being laciniately incised. S, fragillima and S, eyadenia have
almost orbicular to ewen reniform leaves.

Margin: OSubgenus Betonica has very distinectly crenate, rarely serrate
margin (Fig. 5 A) while Subgenus Stachys shows considerable variation in
that dharacter, which are of'ten used to delimiting species or even subspecies.

They are usually obscurcly crenulate, e.gs S oretica, S, thirkei, subentire

to entire, e.g. S, satureioides, S, acerosa, (Pig., 5 E), Ss glutinosa etc.
or rarely distinctly crenate, esge Ss aipina, S, fragillima ete. S, setifera
subsp, lycia and S, iberica ssp. georgice are distinotly from the type
subspecies in having distinctly serrate margin margined leaves,

Venation: Basically the leaves are pinnate and brochidodromous type
of venations, The lateral veins curve towards apex on approaching the margin
and fuse with the next upper wvein, so that a series of loops are formed. In
erenate and serrate margined leaves one trace is supplied to each lobe, According
to the orientation of veins they are a) pinnate-brochidodromous, or b) parallel=
brochidodromous, In the first type the main lateral veins diverge towards the
margin end then curve upwards to meet the upper one (Fig, 5 A), while in the second
one the lateral veins run more or less parallel in respect to the margin and midevein



Fige 5. TYPIS OF VENATION
(Explanation in the text)
A = g, meorenthy; B = Seaxvensis;
es;
C = S, anisoshila; D = S, burgsdorffioides
E = 5. soerosg.
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and meet the upper ones on their way towards the apex (Fige5D,E )« A
correlation occurs between the shape of the leaves and venation typess The
broader leaves found in Sect. Eriostomum, Betonica, Macrostachya, Stachys etoe.
have the first kind of venation, while narrower leaves are more usually
parallel-veined, Intermediates ocouwr between these two forms where the narrower
leaves are pimnately veined, e.ge S, iberica; somewbat broader leaves like
Se anisschila have a tomiemy towards parallel venation (Figs 5¢ )s It secems
that a trend towards narrowness of the lamins and parallel brochidodromous
venation is correlated with more xeric adaptation of the species, as is found
in Sects. Zietenia, Thamostachys ete., and also with the evolution of annual
species, e.g. Sect. Satureicides.

Leaf Dimorphism: The phenomenan of leaf' dimorphism is a common feature
in the chamaephytic vegetation of Irano-Turanian and Mediterranean regions
(Orshansky, 1964). This dimorphism has been attained in various ways in
different taxa, as has been mentioned by earlier authors, Either there is a
leaf shedding or the formation of two types of leaves, or there is a dense
covering of indumentum over the transpiring surfaces to check excessive trans-
piration during summer months, There is no field information about seasonal
dimorphism of leaves in Stechys in natural conditions., INowever, from two
oultivated species of Staghyg, i.e. S, lavandulifolda and S, byzanting, I
presume tlni;} rflzhia genus dimorphism is mainly expressed by the increase in
bairiness of the summer leaves., Though the garden environment is obviously
different from the natural habitat, here too the summer leaves appearing from
the month of May to August are densely felied and persist throughout winter,
while the winter leaves of the previous season are on the process of drying
and withering, In late summer to mid winter (SeptembereJanuary) these thickly



Fig.6, DIAGRAMMATIC REPRESENTATION OF SEASONAL DIMORPHISM
Explanation in the text

A - Plant in lute summer (Septe~Octe) = flowering shoot drying,
sunmer leaves (s) with thick indumentum appeared as e basal
rosette,

B « Plant in early to mid-winter (Octe.-Jan.) - flowering shoot
absent, summer leaves persisting.

C - Plant in late winter to early spring (Jan.-March), summer
lea ves beginning todry, winter leaves with less thick
indumentum appeared (W)

D .= Plant in mid spring (mid March to late April) - summer leaves
withered, winter leaves persisting.

E « Plent in late spring to early summer (May-June) - winter
leaves beginning to dry, summer leaves coming. Flowering
axis with flowers,

F e Plant in mid summer (July-August) - winter leaves withering
and summer leaves appearing; fruits ripe in flowering shoot.



2.

Diagrammatic representation of seasonal diamorphism in Stachys.

Fig. 6.



25

felted summer leaves persist. DIxcessive drought in summer and cold in winter
are presumably limiting factors for effective growth, During late winter and
early npmé (Janvary to middle of March) these leaves begin to dry up and
spring leaves with less indumentum begin to develop as the temperature rises
and drought no longer limits growth and transpiration, In midspring the
temperature and humidity being favourable, the spring leaves contimue to grow
on the flowering axis, In late spring and early summer again these leaves
begin to dry up and new summer leaves begin to appear from the axil of old
spring leaves, A diagrammatic representation of the stages of development
has been shown in Fig, 6). Although of biGlogical interest,leaf dimore
phism is weakly expreased in Staghys and does not have much taxonomic
slgnificance,

M: Nature of pubescence is of profound taxonomic significance
in the genus Stachys. Density and degree of pubescence, which is often very
variable and changes in different ecologlcal mndiﬁons as well as with maturity,
are not very useful taxonomic features if under simple genetic control
(Rollins, 1958), but still the general morphology, pattern of ddstribution
and ingertion of hairs on the epidermis are quite characteristic features in
assigning the plants to different groups and species, Sect, Eriostomum,
particularly subseots. Germanicae and Creticae in their greatest part, is
characterised by lanate-villous to lanate-tomentose indumentum all over the
plant body except on the upper surface of leaves where they are usually
sericeous tomentose, On the other hand, subsect, Spectabilés is characterised
by short and adpressed-tomentose hairs. Seot, Satureioides and Sect.
Thamnostachys are on the whole characterised by very short and puberulent
bairs all over the plant surface, There are two main types of insertion
of hairs on the stem, viz, patent and adpressed.
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In the patent type, the hairs are always placed at right angles on the
surface of the stems which may be p;llou or weakly bairy, or densely lanate,
The former condition is univeraal in Sectiors Campanistrum, Swainsoniana,
Aucherdena, Stachys Subsect.Cireinsstae, Pragilicaulis Subsect.Eragiles,

Sect. Eviostomum Subsect.Germanicas on the other hsnd has densely and patently
lanate-~villous indumentum on the stem surface.

In the adpressed type, the hairs are more or leas laid down on the
surface of stem, From the taxonomic view point they can again be divided into
the following types, viz. a) pubescent with short and straight hairs,

b) tomentose with short and uneven hairs, and c¢) felted with long eurly
crispulate hairs, The whole Section Qlisia is characterised by adpressed

the

indumentum which i3 usually pubescent and less frequently of/Telted type,

vige in S, bombycina, S, distantes, S, aleurites and S, fontqueri.

Adpressed felted indumentum is also found in Sect. Candida ahd Sect, Ambleia
of which the former is made up of simple bhairs and the latter of branched hairs
glving on the plant body a whitish tomentose outlook., In Qlisia Subsect.
Annuae and subsect Rectae the insertion of adpressed pubescent hairs arve
different, Subsect Annuse is separated from subsect Rectas mainly on the
direction of insertion of hairs, In the former the hairs are always retrorsely
orientated, while in the latter they are antrorse, This feature is very
characteristic in delimiting these two coherent groups and has so far been
neglected. Sometimes, though rarely, the nature of' insertion is variable
within the section and even within the same species; it may then be used to
delimit species or subspecies. S sylvatica has patently hispid bhairs, while
its related species S, palustris is adpressed-pubescent, In Sect, Fragili-
caulis subsect. Multibracteatae Ser.A the majority of the species, viz.

Ss glechomifolia, S fragillima, S, graveolens etc. have patently pilose hairs



Fige 7 TYPES OF INDUMENTUM
(Explanation in the text)

a - g = eglandular hairs; m - s = subsessile glands 'and
glandular hairs,
a, if- Se annua; b, lt; - 8¢ dinanis; ¢ - S, acerosa;
d - S, setifera; e, g = S, alpina; f - S, meorantha;
k -S, annua; m, :1,£n-»$’.a inanis; n':, p - S, acerosa;
a4, 8 - S, lavandulifolia; s, k = S, alpina;
;:- Se setifera; ;- s officinalis; r - S, trinervis
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TYPES OF INDUMENTUM

FIG. 7



Ply-1s EPIDERMAYL PEELINGS FROM LEAVES

(Explanation in the text)

A - Lower epidermis of S. officinalis (x 175, showing multicellular

and L-celled sessile glands and simple hairs from L4-celled base);
B - Lower epidermis of S. alpina (x 125, mark multicellular
pedestal of glandular and eglandular hairs); C - Lower epidermis
of S, annua (x 140); D - Upper epidermis of S. annua (x 550,
L~celled gland and eglandular hairs); E - Upper epidermis of

S araxina (x 616); F - Lower epidermis of S. macrantha (x 550

with bicelled glands).
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while a close relative §, megalodonta has adpressed pubescent indumentum like

the rest of the subsect Multibracteatae Ser. B (viz. S, viscosa, S, balloti-
formis etc.). In Sect. Setifolis, variation from patently pilose to adpressed
pubescent type is found in the same species, S, setif'ers and is useful in
delimiting the two subspecies within it, Aculeate hairs arcanother characteristic

feature © . ' unique to S, spinulosa, and hispid bairs with stiff bulbous
base characterise the species 2, sylvatica, S, avebica, S, arvensis etc.

Glabrousness of the epidermis is very infrequent in the whéle germus Stachys.
In 8, menthoides and S, angustifolia plant surfaces are more or less shbruus
though some very small and sessile glands are present and very oocas:lonaﬂ.y
there are a few eglandular hairs present on the leaf surfaces. Apart from the
nature of/“;bomama and insertion type of hairs on the epidermis, the diverse
morphology of t.hs individual hairs and glands in the genus provides useful
diagnostic characters, Taxonomic importance of the hairs has been mentioned
briefly by Solereder (1908) and Metcalfe & Chalk (1950) who reported two types
of eglandular and five types of glandular hairs in the family Lebiatee, But
very little information has so far been recorded about the genus Stachys.

For convenience sake, a synopsis of common hair types is given below and some

new terms have been accepted, from Roe (1971).

These hairs are always uniseriate, consisting of a single row of cells
arising from a one, two, three or many~celled pedestal, Sometimes they are
unicellular and distributed on the upper surface of leaves arising from a
single basal cell, es.gs Ss acerosa and S, inanis (Fige 7 ). In S, setifera
the hairs are usually more than {=celled and arise from a 2«j=celled pedestal
(Fige 7, P1.2).In 8 s Ss officinalis and S, macrantha the hairs are
usually 2, sometimes 3-4~celled, arising from a 2, 3, 4 or many-celled pedestal
(Pigs 7o P1. 1,2).



Pig. 8.  DENDROID AND STELLATE HAIRS

(Explanation in the text)

Dendroid (A=D); Stellate (E)
A - 8, inflata; B - S, aegyptisca;

C = S, obtusicrena; D - S, nivea;

E = S, lavandulifolia



FIG. 8 DENDROID AND STELLATE HAIRS
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In 8¢ annua the eglandular leaf hairs are usually 2-celled and bent at the
Joint, forming a lnee-shaped structure, __and the wall is impregnated with a
characteristic deposit of thickening. (Fig..7, Pl. 1). .

2. Stellate hairs:

These are star shaped hairs with rays projecting from the centre. Two
kinds of stellate hairs have been recognised in the gemus, viz, a) Porrect-
stellate type and b) multiangulate type. In the first type, the hair consists
of a central ascending ray and 3~10 horizontal rays arrenged in a spoke-~like
manner surrounding the central ray (Fig.8 E ), The latter is usually 4-10
times larger than the lateral rays, e.g. S. lavandulifolia, though variation
in length oceur even in the same specles, and the terminal ray may be &
equal to lateral rays, cege S, macrostachya. In S, lavandulifolis porrect-
stellate hairs are scattered throughout the plant body, mixed with simple
uniseriate hairs, Bﬁt as the central ray is much bigger and the lateral very
inconspicuous and small, apparently (without the aid of strong binccular or
compound msnrompg) they look like simple hairs and are confused with the
simplo hairs mixed with them, Multiangulate hairs have 2 to several rays
projecting from the centre at various angles instead of a regular disposition
of rays like porrect-stellate type, and there is no ascending central ray.
This type is found in the lower leaf epidermis and calyx indumentum of
S¢ betoniciflora (Ple 2 F) and is very sparsely scattered on the surface,
The number of rays is usually 2, 3, or 4 or few,

3. Dendroid haira:

These are tree-like hairs having branches or rays along an elongated
stalk, Three different types of dendroid hairs have been found in Stachys,
Seot. Ambleia viz, a) dendritic type, b) dendritic echinoid type and
¢) candelabra or abietiform type. This section is unique in having these



Pl, 2. EPIDERMAL PEELINGS FROM LEAVES AND CALYX

(Explanation in the text)

A - Lower epidermis of S. macrantha (x 125); B - Lower epidermis
of S, annua (x 125, with stomata, multicellular and L4-celled .
glands); C - Lower epidermis of S. setifera (x 125);

D - Lower epidermis of S, acerosa (x 125); E - Upper epidermis

of S. trinervis (x 140, with echinoid-dendritic hairs);

F - Calyx epidermis of S, betoniciflora. (x 140, with stellate

hairs).
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hairs usually forming a 1little flelt over the surface of leaves and stems,
The dendritic type consists of a uniseriate flexuous main stem with few to
several divergent branches or rays distributed at rendom and with interruption
(Pige8A-D )s This is found in S, inflata, S, tomentosa, Se nivea etc, The
dendritic echinoid type has a elongated usually multiseriate or uniseriate
central axis with many rays ppojecting along the stalk without interruption
(Pige 8 B)s This is found in S, palestina, S, trinervis, S. aegyptiacaeto.
Candelabra or abietiform type has a uniseriate stalk and whorls of rays
coming out at regular intervals (Figs 8 ¢ )e This type of hair is found in
Se obtusiorena, Of these 3 types the first two types of hairs are more
common than the third,

ke Simple, wnbranched, glandular hairs:

Ascording to Solereder (1908) these belong to a separate class of hairs
from the eglandplar types. In Stachys these hairs always consist of uniseriate
and multicellular stalks bearing secretary awellings or glands at the tip
having 1, 2, 4, € or more cells. Like eglandular hairs they always arise from
a 1, 2 or many-celled base, and the number of basal cells is the same in
species bearing glanduler and eglandular hairs. A unicellular gland tip is of
rare occwrrence and found in S, lavendulifolia, On the other hand a 2, 4 or
many-celled gland $ip is of frequent occurrence, vis, S, alpina, S, setifera,

(Fig.7)
S, lavandulifolia eto./gand is not of much taxonomic impertance.

5 Short s or peltate $

Solereder (1908), Metcalfe & Chalk (1950) reported this type of trichome
in Labiatas, Tummann (1913, 1914) considered these glands as secreting volatile
oils, Usually the glands consist of a very short one celled stalk and 2«4 or
< =gelled heads The walls are usually anticlinal and the cells are in the
same tier, but sometimes periclinal division gives rise to more than one



Pl, 3. EPIDERMAL PEELING FROM LEAVES
(Explanation in the text)

A - Lower epidermis of S. macrantha (x 125; with contiguous stomata, c);

B - Upper epidermis of S. macrantha (x 550); C - Upper epidermis of

S. officinalis (x 125; with one stoma in the whole field); D - Lower

epidermis of S. officinalis ( x 550); E = Lower epidermis of

S. alpina (x 616); F - Upper epidermis of S. araxina with contiguous

stomata (x 550).
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tier of cells., A 1=celled gland is found in S, acerosa, S, trinervis,

Se inanis etos (Fige 7 ) and 2«hecelled glanda are frequent in several
species, e.ge Se alpina, S, lavandulifolia, S, officinalis etecs Ilulti-
cellular glands are present in S, annua,S. trinervis, S, inanis, S. acerosa
ete, S, macrantha has 2e«3-celled glands oﬁ upper epidermis, and multi-
cellular glands are common on lower epidermis, Usually multicellular peltate
glands are common on the lower surface of the leaf, while on the upper surface
2a4~c6lled glands and eglanduler hairs are frequent, esge in S. amua,

S. eserosa, S, trinervis ete,

Distribution of indumentum:

Glandular and eglandular hairs occur: almost everywhere in the plant
body inecluding coreolla and staminal filamentis, hut;r:maptionﬂly abgsent in
the female reproductive organs such as style, stigme and ovary walls Inside
the corolla tube and at the base of the filaments the hairs are somewhat
different, They ave thin-walled, 2-jecelled, short and very turgid in
appearence (Figs 15 )e These are referred to as papillate hairs, On the
young anther lobes (before anthesis) of the subgenus Betonica and in some
species of Sect. Eriostomum, multicellular subsessile glands are present,
In some glabrescent speoies like S, menthoides, S, dnanis, S. snsustifolia
eto, L4~ < ~celled glands are frequent on the epidermis of leaves and eglanduler
hairs are rare and only exceptionally present, Presence or absence of glandular
hairs .or subsossile glands from the calyx teeth and stem has considerable
significance in delimiting infye~ and supraspecific taxa, BSect. Iriostomum
subsect. Spectabiles and S, germanica ssp. germanics are characterised by the
absence of glandular hairs.from their calyx teeth and stem whereas in

Ss _germanica sspe bithynica and ssp. tymphaea glandular hairs are ... constant
in those organs. 8. oretica subsp, smyrnaea and subsp, anatolica are dis-

tinguished from the subspecies galvifolia, cretica and mersinaca in having
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glandular hairs on their calyx teeth, On the other hand, S, viscosa and
Se megalodonta of Sect. Fragilicaulis are distinguished from their related

species S, laetivirens and S, ballotiformis by having subsessile glands on
their calyx teeth and stem surface,

In conclusion, it can be said that the genus wvaries considerably in |
structure, appearance, density, distribution and orientation of glandular
and eglandular hair types which are of considerable taxonomic signif'icance
in the grouping of species, though in the glandular type of hairs the number
of cells in the gland is not of much significamce; the density of glanduler
hairs varies considerably within the species,

Verticillastera: Basically the verticillaster in Staghys is composed of
two congested dichotomous cymes in the axils of opposite leaves, forming a
whorl, By the word 'compressed' it means that the peduncle is usually
suppressed, leaving only the pedicels of individual flowers. Verticillasters
in this genus shows much mmtionl in the number of flowers and brasts. The
presence of a pedicel is constant in the Subgenus Stachys, where its length
varies from 1=6-(14 ) mm, The extremes of pedicel length are represented by
Se mucronata end S, balansae with pedicels about 10-14 mm, and S, bombycina
and S, aleurites with o, 0,8-1.5 mm. In Subgenus Betonica on the other hand,
the pedicels are completely suppressed and attached to the axil of the leaf
by a broad and hardened base. In some members of Seot, Eriostomum (S, viticina,
Se cretica subsp, jgarana, subsp, mersinaea etc.) and Sect. Fragilicaulis
(Se laetivirens and S, ballotiformis) the peduncles of the verticillasters are
not completely suppressed and show a tendency to dichotomous branching,
Regarding the number of flowers per verticillaster, considerable variation
occurs in delimiting species and higher groups. Sootiqns Eriostomum, Betonica
and Meerostachya are usually eharacterised by many-flowered verticillasters



Fig. 9. TYPES OF INFLORESCENCES
(Explanation in the text)

A - S, alpina; B « 5, officinalis; C = S, recta;
D - 3, spinosa; E = S, araxina;
F = S, diversifolis (Diagrammatic)

(a - Flowering shoot; b = sterile bud; ¢ - Flower; d = Bract)



FIG. 9 INFLORESCENCE TYPES
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(Fige 9A & B) though there are certain exceptions, viz. S, libanotica,
Se sericantha and S, longispicata have j~6<flowered verticillasters, while in
Se macrantha and S, serbice the number is 8410, On the other hand, in Sections

Thammostachys and Mucronata and in the species S, angustifolia and 3, inanig
etc, the verticillasters are 2-flowered (Fig., 98), while in the species like

Se spinosa, S, glutinosa, S, diversifolia, S, aserosa etc. (Fige 9D & F) the
verticillasters usually become {1-flowered as one side of the verticil is
either completely absorbed or transformed into flowering or vegetative axis,
The rest of the sections are characterised by GeB=(10)=flowered verticillasters
though in some sections a tendency to both increase or decrease in number has
been noticed, particularly in Sections Qlisia, Fregilicaulis and Infra-
rogularis, Sect. Olisia Subsect Distantes has about 12-14~flowered verti-
cillasters, while Subsections Annuae and Rectas are 6-8~flowered (Fige 9 C),
and in Spinosae and Rosulatae 1-2 or L4~flowered. Sect. Fragilicaulis Subsect,
Pragiles has he6-flowered verticillasters with reduction to 2 in S, lcngifiora.
On the other hand, Subsect. Multibracteatae has -~ flowered verticillasters
in S, laetivirens (12-14) and extreme reduction has been seen in S, asterocalyx
where the number is 2«4, In Sect. Infrarosularis, S, rupestris and S, citrina
have 8-10 flowered varticillasters while S, amanica and S, petrokosmos are
only 2«i~flowered,

Bracts: Number, size, shape, texture and indumentum of bracts and their
correlation préovide useful taxonomic characters. In subgenus Stachys, Sect.
Briostomum, Sects Infravosularis, S, degumbens, S. fragillima, S, glechomifolia
etc. and in Subgenus Betonica bracts are usually numerous, large, herbaceous
and leafy in nature, In S, officinalis, S, macrentha eto. (Fige. 11 B) of Sub-
genus Begonﬁg, the outer bmtg are more or less hard and scarious near the
margin, Usually in subgenus Betonica the bracts are attached to the axil of
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the leaves with a bpoad and herdened base, while in the rest of Stachys they
are always narrowed and softer towards the base. Often there is a good
correlation between the number of flowers per verticillaster, number of bracts
and relative length of bracts in respect of calyx and texture of bracts, i.e.,
when the verticillasters are many-flowered, the bracts are also numerous, the
outer ones as long as the calyces and the bracts are herbaceous in texture,
esgs Sections Eriostomum, Betonica, Maorostachys eto. (Fige 114, ByC)e On
the other hand, in few-flowered verticillasters, bracts are small (I-} as
long as calyx), and setaceous (Fige 10 I, J, L & 11 F). Exceptions ocour in
Sections Mucronata, Roseostagchys ete. where the verticillasters are 2«j~flowered
- but the bracts are as long as the calyx and herbaceous though few in number
(Pige 10 K, 11 H)., 1In S, libanotica and S, sericantha of Sect. Eriostomunm
the bracts are always leafy and spinescent, Annual Sections Satureioides and
Neurocalyx are characterised by ebracteate verticillasters,

%l Diversity in shape, sise and obliqueness of tube and teeth, and
their relative proportion,texture, nervature and indumentum are found to be
useful taxonomic characters, Though the genus is characterised by its sub-
bilabiate calyx, i.es the upper teeth slightly unequal to two lower, in
S pseudosideritis, S neurcoalyoins, Se snisochil and 3, menthifsiia. the
calyx is strongly bilabiate with distinctly unequal upper and lower teeth
(Fige 12 G); their measurements are taken as shown in the Figures At the
other extreme in Sect. Satuveioides, Sect. Mucronata and Sect. Roseostachys
the calyx is almost regular (Figs 12 E, 10 K & 11 H) and radially symmetrical.
Obliqueness of ths calyx tube, in respect of the vertical axis passing through
the centre of the tube is pronounced in S, cretica ssp cassia (Fige 12 C)
whereas in S, germanica, S, iberica etc. it is less pronounced and the calyx
is suboblique.



FIG. 10

BRACTS & CALYCES

Fig. 10-11 BRACT TYPES IN RELATION TO CALYCES

(Explanation in the text)

A - S. aleurites; B =~ S. macrantha;

C - S, libanotica; - S. betoniciflora;

= S. pumila; - S. atherocalyx;

E
G = S. balansae;
I

S. rosea;

- S. grossheimii; - S. iberica;

2 N S « - I I
|

K - S. mucronata; - S. annua.

M - S, inflata



IN RELATION TO CALYCES

BRACT TYPES

FIG.11
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Shape: Usually calyces are subcampanulate in Stachys but tubular forms
are rarely found, e.g. S. rosea (Fige 11 H), S, araxina ete.A widely campanulate
calyx is present in S, spinulosa, S, mucronata (Fig. 10 K), S. sericantha and
a few other species, Se inflata has a very much inflated calyx with short and
erect teeth, so that it appears almost globose, while in Sect. Satureloides
the calyx tube is constricted at the middle when mature and thus attains an
urceolate shape,

In Sections Sideritopsis, Neurocalyx, Corsice and in S, lunlica var,
Jkurdica, S, arvensis, the calyx teeth are broadly oblong with abruptly mucronate
tip (Fige 12 D, G), while in S, alpina (Figs 12 I) S. cretica ssp. anatolica,
88p. suyrnaea andsspe irapesguntica the calyx teeth are ovate rounded and thereby
of useful taxonomic significance, In subgenus Betonica (except S, alopecuros

and S, serbica) the calyx teeth are triangular subulate with abruptly tapering
ends (Figs. 11 B, 12 F), In rare instances the shape of the calyx teeth shows

variability within the same species, esge in S, rupestris the teeth may be oblong,
triangular-lanceolate or triangular subulate,
Calyx teeth/tube ratio provides another important t4{axonomic charvecter.
Se lavandulifolia (Fige 12 K) has its calyx teeth usually 3« times longer than
the tube and rerely in var, brachyodon they are 1,5-2 times longer. In
S, cretica ssp, gassia, S. germanica ssp. lusitanica, S, aucheri, S, tomentose
ete., the teeth are as long as the tube, while in §, longiflora, S. inflata,
Se euadenia, S, kurdice var, brevidens they are /5 to § the length of the tube.
Calyx teeth usually terminate in a short or long mucro in most of the
species in the genus, but in Sect, Fragilicaulis the tips are soft and herbacepus
or with very soft spinulescent tip only except in S, viscosa which has a rigid
mucronate tip, Herbaceous calyx tips also occur in S, rosea, S, decumbens
and S, lavandulifolia (Figs. 11 H, 12 K).



Fige 12. CALYX~TYPES (WHOLE & SPLIT-OPEN)
(Explanation in the text: upper lip on left hand side)
A - S, ocymastrum; B - S, spectabilis; C - S, cassia;
D - S, arvensis; E - 3, satureicddes; F.- 8, scardica;
G - Se pseudosideritis; H - 8, serbica; I - S, alpina;
J = S, longiflora; K = S, lavandulifolia
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Calyx teeth may remain ereot, recurved or patently spreading. S, sature-
doides and S, ramosissima has very widely recurved calyx teeth, appearing almost

convex (Fige 12 E)s S, alpina, S, pinetorum, S, libanotica have the teeth
widely recurved at maturity, while in S, scardica, S, grossheimii, S Q.'lea

ete. the teeth are more or less orect (Fige 10 I, 11 H & 12 F, H), In S, annua
(Figs 10 L) the upper teeth are curved outwards and the inner inwards (towards
the centre of the tube), giving the calyx a very sharacteristic appearance.
Texture and nervation of calyx teeth are also very useful, Usually the
calyx teeth are stiff, each supported by a strong vein, but in S, lavanduli-
folia, S, kurdica, 5, fragillims etc. they are manifestly herbaceous and sof't,
The nerves are usually concealed under the thick indumentum, e.g. S, cretica,

Se germanica, S. byzantina etc., but in S, libanotica, S, serigantha, S. mucronata,
Ss _neurocalycina the nerves are very prominent on the whole calyx, whereas in

Se alpina, S, pinetorum, S, cretica ssp. garana they are prominent on the calyx
teeth, _

Apest From he genenl Siwdly of Abe dilouanbu 0o/ Gelys (Shntier B ihe
species density), the distribution of hairs on the calyx mouth and margin of the
calyx teeth afford good texonomic characters, With a few exceptions, the whole
Section Eriostommn and Sections Sideritopsis, Campanistrum, Muoronata and
Satureioides have a dense ring of hairs at the calyx mouth, blocking the opening
of the fruiting calyx completely. At the pther extreme, Sections Neurocalyx,
Pragilioaulls, Svainsoniana, Roseostachys and Betonios have either a sparsely
developed ring of hairs at their mouth or a completely naked calyx mouth,
Regarding the insertion of hairs on the calyx teeth margin, usually the hairs
are adpressed-tomentose, but in Sections Zietenia, Sideritopsis, Campanistrum
and S, fragillima, S, glechomifolia ete, they are patently pilose (Fig. 12 D,

G & K), In very few species, like S, glutinoss, S, angustifolia, S. officinalis etc.,
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the calyx teeth margin remains almost glabrous, Presence of subsessile and
sessile glands on calyx is & very important characteristic feature of S, megalo-
donta, S. viscosa etc.,

Corolla: Variation of corolla structure provide useful taxonomic characters,

For convenience it is considered under two headings: a) tube, b) lips.

Tube: Length of the tube varies considerably in the genus, Usually the
tube is subexserted from the mouth of the calyx tube, Complete inclusion within
the calyx tube is of much rarer occurrence, eegs in S sea, while in Seoct.
Eriostomum and Sect. Mueronata the corolla tube is subincluded. OSometimes the
calyx teeth, being very long and erect, and the corolle muchk smzller, include
the whole corolla (tube and lips) inside the calyx. Apparently the corolla
seems completely included, but according to my definition of exsertion (ef.
Che III A), the corolla tube is subexserted from the calyx tube itself.
Exsnples ave Se ervensis, 3, pseudosideritis and S, lavandulifolia, Long-
exserted corolla tubes are a charesteristic feature in most of the subgenus

Betonica and some species of Sect, Fragilicaulis such as S, longiflora,
S, euadenis, S, fragillima etc., in which the corolla tube is almost 3«5 times

longer than the calyx. In S, sylvatica, S, palustris, S, arvensis and 5, ennua,
the corolla tube is saccate near the base of the anterior side (Fig. 13 aec).
Presemce of an annulus, i.e. & ring of hairs inside the corolla tube, is a
characteristic of subgenus Staghys, except for S, longiflora and S, pinardii,
whereas in subgenus Betonica it is usually sbsent (excepting S. slopecuros).
The annulus probably serves the purpose of protecting nectar from rain and/or
unbidden insect visitors, Absence of an anmulus is of'ten correlated with a
long corolla tube, as found in the examples cited above, These hinder the
vigit of short tongued insects and thus may be adapted for specialised pollin-

ators, The speculation is not always applicable as a well formed annulus is



Fige 13+ FLOWER AND COROLLA TYPES

(Explanation in the text)

A, a = 5, sylvatica;
Cy ¢ = S, arvensis;
E, e = S, officinalis;

B, b = S, setifera;
Dy d = tureioides;
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FIG. 13 ' FLOWER & COROLLA TYPES



Fige. 1k TYPES OF COROLLA (SPLIT-OPEN')..
(BExplanation in the text: upper lip on right-hand side)

A « 8, ocymastrum; B - S, diversifolia; C - S, arvensis;
D =~ S, sylvatica; E » S, setifera; F = S. longifidra;

G = S, longispicata; H - S, serbica; I - 8, fontqueri



FIG.14 ' COROLLA TYPES (SPLIT-OPEN )
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found in S, fragillima, a species with a long corolla tube,

Lips: The upper corolla 1lip is usually smaller than the lower lip (Pig. 13)
but in S, ocymastrum, S. brachyelada, S, durioei the upper lip is usually larger
ami conspicuous (Fig, 14 A). The shape of the upper lip varies considerably.

Tt is© usually entire, retuse, and emarginate, but rarely deeply bifidi.
The last type is found in species like S, fontqueri, S. ocymastrum, S. acuti-

folia ete. (Pigs 14 A, I)s In the related species S, fruticulosa, S, araxina
and S, sosnowskyi the upper lip is narrowed considerably towards the apex,

The angle of divergence between upper and lower corolla lip is also
worth mentioning, In most cases the lower lip is orientated at an angle less
than 90°, but in Sects, Stachys, Swainsoniena, Candida, Olisia subsect. Rectae
the angular divergence is either at right mgloa or sometimes more than that
(Pige 13 A, I),

Indumentum on the upper corolla 1lip is of some taxonomic significance.
Sect. Eriostomum is usually characterised by the presence of 1arga and dense-
sericeous hairs on the upper surface of’thn upper corolla lip which exceeds
the margin considerably. Though in other sections like Infrarosularis,
Ambleia, Zietenia ete., hairs are present on the upper surface of the upper
lip, they are not densely sericeous and never emceed the margin like the former,

Androecium: The most significant feature in the nature of stamens, that
the anterior pair is larger than the posterior pair (used as a tribal character
by Briquet, 1896) is not found to be very satisfactory as a tribal character because
it breeks down in few species, viz. S, sylvatica, S, palustris and some New
World species. But in the course of my study, I came across another olnréater
found to be quite satisfactory in delimiting the genus, It is the relative
position of attachment of outer and inner pair of stamens inside the corolla
tubes The anterior or the outer pair is always found to be attached within the



Fige 15, ANDROECIUM AND GYNAECIUM

 (Explanation in the text)
A - B - Stamens of S. iberica (showing divaricate anther lobes) ;
C = D - Stamens of S. macrostachya (showing subparallel anther cells

in front and back views respectively); E - Stamen of S. macrantha

(anther cells separate from each other); F - S, recta (corolla split-
open showing different position of insertion of anterior and posterior

pair of stamens); G - S, burgsdorffioides (stamens just exserted from

the corolla tube); H - 4-lobed nectary in S. macrostachya;

K - Gynaecium in S. officinalis (anterior lobe of nectary more prominent);

M = Ovary with 4-nutlets in S. arvensis.

(a ~ anterior stamen; p - posterior stamen).
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3 mm

Fx4

FIG .15 Androecium & Gynaecium
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corolla tube at a lower level in comparison to the posterior or inner pair.

Thus if we compare the total length of anterior and posterior pair of stamens,
the anterior is always longer than the posterior pair, though they may apparently
attain the same level when exserted, esge S. sylvatica (Fige 14 D). This
character 1s so uniform throughout the genus Stachys that the separation of the
genus Phlomidoschems for S. parviflora seems justified to me, as it is correlated
with other features of taxonomic importance (ef. Ch, IV)., Besides that, the
relative length of exserted stamens in relation to the upper corolla lip is
another feature of taxonomic value, The stamens are either slightly exserted
from the tube, i.e. less than half way along the length of the upper corolla

lip (Pigs 14 B, 15 G), or the exsertion may exceed half way (Fig. 14 D, 15 F).

On this and other correlated characters S. iberica can be separated from its
closest relative S, recta and Sect. Stachys from Sect. Setifolia (Fige 14 D, & E).

The anther loculi in Stachys, except in a few species in the Sect Ambleis
and subgenus Betonica, are always divaricate (Fige 15 A & B), while in the
latter they are subparallel to parallel (Fig. 15 C, D, E).

Pollen : Lablatae is a stenopalynous family and exhibits slight
variation in pollen morphology. Fritzsche (1832) reported tri-(or tetra~) and
hexacolpate grains in the whole family, which was confirmed by later workers
(Erdtmen, 1972). Engler & Diels (1936) pointed out that at the time of shedding,
pollen grains are binucleate in some plants and trinucleate in the others,

Risech (1940) for the first time proposed a tentative rearrangement of sub-
families and tribes of the Labiatae on pollen morphology., Erdtman (1972)
pointed out marked homogeneity in pollen morphology of subfamilies Ajugoideae
and Scutellarioideae, while considering Staghydoideae as more or less hetero=
genous, There is a marked correlation with the number of nuclei in pollen
grains at shedding time with the number of colpi, i.e. when two nucleate they
are tricolpate, and when 3 nucleate hexacolpate, I have examined 371 species
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Pl. 4. SCANNING ELECTRON MICROGRAPHS OF POLLEN GRAINS

(Explanation in the text)

A - S. germanica (x 49500); B - S. ballotiformis ;C = D - S.macrostachya
(x 9900& x 49500).
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belonging to 18 Sections of Stachys with a scanmning electron microscope (of.
Appendix A). As to the shape of pollen grains, the examined species are very
homogeneous, According to Erdtman (1972) the grains are oblate-prolate.

They are tricolpate and the range of dimension varies from 32-41 x 46~48uas

it has been seen by me in over 50 species bedonging to different sections.

The exine pattern is reticulate and does not show much variation (Pl, 5).

Muri are relatively narrow in comparison to lumina, but S, germanica has very
narrow lumine and broad muri all over the grain, (Pl, 5 A)s In S, ballotiformis
and S, fragillime (Pl, 5 B, C) the lumina and muri ere both wide, At first
sight it does not seem likely that pollen morphology will be of much help in
the classification of Stachys, but wide sampling is needed before its taxonomic
value can be properly assessed.

Ggeeium The gynoecium consists of J main parts, ovary, style and
stigna, Style and stigmatic lobes do not show any Mtion of taxonomic
importance, The stigmatic lobes are subequal in size and terete; usually
.thl anterior arm is slightly larger but exceptions occur frequently and are
not of any taxonomic significance.

Nectary: The young ovary is surrounded by a fleshy and ennular nectar-
secreting disc which is wvery weakly differentiated into 4 lobes alternating
with the lobks of the ovary, Usually the anterior lobe is more prominent than
the posterior, but it is more pronounced in Subgenus Betonica, perticularly
S officinalis and S, macrostachya (Fige 15).

Nugats: Mature nutlets provide useful taxonomic characters in daiimiting
the infrageneric groups and species, Previously its importance has been
demonstrated for identification of genera and species in the Labiatae by several
investigators like 3ilimovitseh (1935) and Wojoiechowska (1958, 1961, 1966).
Hedge (1968, 1970) found the macroscopic and microscopic charasters of nutlets



FIG. 16 NUTLET TYPES
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S. macrantha; : B.
S. betoniciflora; De
S. officinalis; F,

S. serbica

IN SUBGENUS BETONICA
( ENTIRE & T.S.)
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FIG.17 NUTLET TYPES IN SUBGENUS STACHYS ( ENTIRE & T.S.)
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S. circincata;
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S, ballotiformis;
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S.longiflora;

S. lavandulifolia;

S. alpina;
S. arvensis;
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very suitable for delimiting and grouping the species of Nepeta and Salvia,

In the present work variability in size, shape and structure of the nutlets
hes been observed which is useful in delimiting two Subgenera Stachys and
Betonica, and also some sections and species of Subgenus Stachys. In Subgenus
Stachys nutlets are usually obovoid with a rounded apex, and either sircular
or broadly triangular in transverse sections, But in Sect. Fragilicaulis
Subsect, Fragiles, the nutlebs are more or less oblong-elongate with 1/b ratié
2¢1. Desides that, the apices of the nutlets in S, enadenia ond 3, lo ora
of this subsection are apiculate instead of being smooth (Fige 17 B, C).

In S, fragillime and QLM usually the nutlets have proncunced
marginal wing end thus appear flat triangular in t.s, and in S, fragillima
particularly the apex isiobcordate with a median noteh (Fig, 17 A). In certain
species of Sects Eriostomum, Sect. Swainsoniana and Sect. Zietenia, marginal
wings are slightly developed near the base of the mutlebs, e.gs in S, circinsta,
Se lavandulifolis, S, alpina ete, (Fig., 17 E, P, I). In S, pseudosideritis,
Se arvensis eto. no marginal wings are present (Fig, 17 D, L), In S, trinervis
(Pigs 17 H) the nutlets have very characteristic papery wings at the mergin
end ventrel sides, In Subgenus Betonica the nutlets are very distinet in some
characters, They are usually elongate, more or less twice as long as broad,
flat-trigonous with distinetly flattened marginal and apioal wings, In most
species, excepting S, discolor and S, serbice (Fige 16 D, G) the apical wing is
irregularly lobed (Fig, 16 A, B, C, E, F), ‘

The extremes of sise are represented by S. trinervis, S. inflata and
Se macrantha with nutlets 4=5 x 33,5 mm and S, satureioides and 5, pseudo-
Sideritis 1=1.2~1 mm. The common type of surface texture is somewhat smooth
with faintly alveolate to reticulate ornamentations. This is found in

Se Bylvatica, 5, germanica and others while in S, pseudosideritis and S, arvensis



Pl. 5. SCANNING ELECTRON MICROGRAPHS FROM

DORSAL SURFACES OF NUTLETS

(Explanation in the text)

A - S, officinalis (x 2550); B - S. ballotiformis (x 2550);

C - S, anmua (x 2550); D - S, burgsdorffioides (x 2550);

E - S, spinosa (x 2550); F - S. rupestris (x 2550).
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Pl1oL6,

A - S,

SCANNING ELECTRON MICROGRAPHS FROI

'DORSAL SURFACES OF NUTLETS

(Explanation in the text)

fragillima (x 2550);

C - S.

mucronata (x 2550);

E - S,

palustris (x 2550).

B - S, macrostachya (x 2550)

D - S, serbica (x 2550);
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" the surface is fough matt, The colour ¢f the miblet surface is ususlly browaish
to greyish black but in S, fragillims and S, glechomifolia it is reddishebrown
and in S, srvensis, S, saxicola, more blackish,

Nutlet surface: I have examined mutlet surfaces of 31 species of Stachys
belonging to 21 sections under the scamning electron microscope, i.e. at loast
1=3 ‘ool representatives from each section dealt in the present study has
" been investigated (cfs Appendix A).

Most of the species have a reticulate surface texture, e.g. S, officinalis,
Se annua, S, burgsdorffioides ete. (Pls 5 A, C, D), but other patterns are
also frequent. Using Stearn's (1966) terminology, in S, palustris (Pl, 6 E)

i% is betweeon colliculate and ocellate type, in S, fragillima verrucate

(Pl 6 ), in S, mesvostashys and S, serbica ocellate (Pls 6 B, D) and in

Se mucronats it is of pustioulate texture (Pl, 6 C), Some intermediate forms
also occur, e.ge in S, spinosa it is reticulate~foveate, and in S. yupestris
reticulate-rugose (Pls 5 B, F), Considerable variation has been noticed in

the width, length and breadth of the elevation and interstices of the
reticulate texture, To facilitate comparison all the nutlets have been
photographed at the same magnifigation and from their abaxial surfacess From a3
taxonomic standpoint the surface teéxture is not of any particular significance
in delimiting sections and subgenera but is eometimes’ of walue: in distinguishing
between apecies,

M: Throughout the Labiatae an appreciable amount of floral ..
variation = | associated with gynodioecism has been observed, It is
perticularly prevalent in the genera Hypogomphia (Hedge, 1967), Mentha, Nepeta,
Thymus, Origanum, Satureia, Salvia etc. (Correns, 1928, Lewis & Crowe, 1956,
Fedge, 1968), The phenomenon is evidently rare in Stachys and I have observed
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it only in 5 perennial species, Gynodioecism is often associated with
reduction in the length of corolla tube and stamens and exsertion of styles in
the male-sterile individuals, while the hermaphrodite flowers have noymal sised
flowers, This has been observed in Se bysantina (Pige 18), S germanica,

w / Se pinetorun and Se oybdonis. However, no apprecisble sise reduction has been
observed in S, cretica subsps mersinaea, It is not always possible to assess
the presenoe o absence of gynodioecism in a speoles from limited herbarium
materinl; unless maleesterile specimens are present in a sample, we cannot tell
whether the species is hermasphrodite or gynodioeaious. Male sterile sex forms

| are usually found in polymorphic and widely spread species or in taxonomically
more stable species with limited geographical distribution in thf genera of
Labistes, In Steohys the former case is found in S, germsnics and Se cretica
while S, euadenie and Se pinetorum are examples of the latter,

The significance of gynodicecism is that it is an outbreeding device and
hence inoreases flexibility and thus maintains heterosygosity in the population,
However, the chances of self-fertilisation are not eliminated in hermaphrodite
individuals and thus belance between fitmess and flexibility cen be maintained.

The genetic basis gynodiocecy: © has been analysed by Lewis & Crowe

(1955) in Origanum, who found that it was controlled by two independant
genes,‘one of which has suppressor effects. Although‘the hermaphrodite
-plants will tend to outnumber male sterile plants, the.latter appear to
be favoured to some extent by increased fertility. Van der Pijl (1972)
has suggested another advantage of gynodioecy: +the male sterile plaﬁts
escape from the secondary danger of protandry, i.e. the delay of

receptivity of stigma in some cases may be dangerous to the plant itself as



Fige 18, SEX-FORMS IN S, BYZANTINA C. Koch
(Explanation in the text)
A = B = Hermaphrodite flower (excluding salyx) and spliteopem: . corolla
(Sintenis 4449); € = D = Male sterile flower (exeluding calyx) and
spliteopenc . corolla (Sintenis 4571).
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( Sintenis 4449)

2mm

( Sintenis 4571)

FIG. I8 SEX- FORMS IN S.BYZANTINA C.KOCH
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the nectar is possibly exhausted and the attractiveness of the flower is
diminished to the insect visitors.

From a taxonomic standpoint gynodiocecism (usually associated with a
shortened corolla tube) cannot be considered very important, unless it is
correlated with other taxonomic characters, This has been pointed out in
the taxonomic treatment pf some species of Hypogomphia, Zisziphora etec.
(Hedge 1961, 1967)« On the other hand, it is biologically significant and
fallure to observe or assess it correctly may lead to faulty taxonomy,

Boissier (1879) in his classification of Stachys in the Orient put much
emphasis on corolla length by dividing Section Eriostachys into B Micranthee
(small flower) and B Germenicse (long flowered), though both of these
subgroups show a close relationship in other well correlated characters,
However, I have observed a few species of the subgroup Germanicae (sensu
Boissier) with short corolla tubes associated with male sterility in the same
population with hermaphrodite flowers of greater corolla lengths Thus the

separation of 8 Micranthae and 'Monﬂwﬁm is obscurved by
the presence of smll-flowered sex-forms in the latters In the present

classification they are treated together in the Section Eriostomum, due to
the large number of other characters they have in common,
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B, ANATOMY

Some attention has been made by previous workers like Brigquet (1893),
Solereder (1908) and Ketcalfe & Chalk (1950) to the stem and petiole anatomy
of Stachys. Recently nutlet anatomy has been found to be very useful in the
identification and delimitation of genera and species of the Labiatae
(Wojoiechowska, 1961, 1966).

In the present investigation I tried to focus particular attention on
petiole and nutlet (particularly pericarp) anatomy of the genus which has not
been previously studied very thoroughly. Good correlations with other morpho-
logical characters have been obtained in delimiting subgenus Stachys from
Betonica (ef. Che III A), However, my observations are not complete, as the
survey has not been done throughout the whole genus., Most of the species in
subgenus Betonica have been studied but for subgenus Stachys some relevant
species (which show resemblances with subgenus Betonica in some differential
characters) have been selected for survey. (cf. Appendix A for the list of
species),

Materials and methods: For anatomical studies of petioles and stems,
fresh and dried herbarium specimens have been used, Dried specimens were
soaked overnight in dilute KOH solution (5%) for softening., They were washed
thoroughly and preserved in 70% alcohol for hardening and section cutting,
Free hand sections were made from comparable regions. Anatomical investigation
of the nutlets was done by cutting transesections (c.20-25Au thick) with =
Reichert sledge microtome. Adequate sections were difficult to obtain, due
to hardness of fruit wall and small size. However, the method involving
embedding of nutlets in methacrylate plastic following the technique of Feder
& 0'Brien (1968) prior to section cutting has been found to be satisfactory.
The data obtained during the investigation are discussed as follows:=



Pl. 7. T.S. OF PETIOLES IN SUBGENUS BETONICA

(Explanation in the text)

A - B - S. macrantha showing central confluent bundles (x 25, & x 125

respectively); C = D = S. betoniciflora (x 22 & x 140 respectively);

E - S. officinalis (x 25); F - S. macrostachya (x 125).

(¢ = collenchyma tissue; p - abaxial phloem; p - adaxial phloem).






Pl, 8. 7,8, OF PETIOLES IN SUBGENUS STACHYS

(Explanation in the text)

A - S. alpina (x 125); B - S. lavandulifolia (x 140); © =

S. atherocalyx (x 125); D = S. grossheimii (x 140);

E - S. enisochila (x 125); F = S. thirkei (x 125).

(p - abaxial phloem).
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El.. 9 T.S. OF STEMS (A PORTION)

(Explanation in the text)
A - S, saxicola ( 125), pericyclic fibre absent); B = S. candida

(x 125); C - S. mucronata (x 140); D - S. acerosa (x 140);

E - S. fontqueri (x 140); F - S. spinosa (x 140).

(f = Pericyclic fibres forming bundle cap).
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Stem: Briquet (1893) worked on stem and wood anatomy of several species
of Stachys but their struetures do not afford very significant taxonomic
character, lowever, the woody suffruticose perennials belonging to different
sections show more or less similar distribution of strengthening tissues which
could be interpreted as convergence brought sbout by adapbation to similar
ecological conditions, Pl. "9 shows the transverse sections of some of the
stems of S, spinosa, S, mucronata, S, acerosa, S, fontqueri, S, candida and
S. saxicole belonging to 5 sections, the last two being in the same. Basically
similar anatomical characters are found but in S. saxicola an interesting
variation has been noticeds The pericycle does not form any continuous
fibrous layer:surrounding the vascular cylinder, neither does it form fibrous
bundle caps at the 4 angles of the stem, as has been found in related and
unrelated species, The fibrous pericyclic layer usually gives support to the
main stem at the time of secondary growth, but as it is not developed in the
stem of S, saxicola, it may be one of the reasons of the plants fragility,
breaking at the internodes when handled.

Petiole: Petiole anatomy provides good taxonomic character in delimiting

subgenus Betonica from Stachys. Anatomical structure of the petiole varies

from region to region, and so a constant comparable region has been chosen
i.es the distal end - just below the lamina,

The main bundle in both subgenera Stachys and Betonica forms an arc and
the lateral traces are usually 1 on each side and more or less rounded in
outline (Fige 19, A,B,C,E)s In S, mecrantha the main bundle is composed of
several confluent bundles (Figs 19 A, P1,7A,B)s In S, lavandulifolia,

S. arvensis, S, atherocalyx the lateral traces are more than 1 in each side

(Fig. il 20 GH,T) e



Fige 19.T.8 PETIOLES (DIAGRAMMATIC)
(Explanation in the text)
A = S, macrantha; B - £, macrostachya;
C - S, officinalis; D - S, alpina

E - S, betoniciflora; F - S. thirkei
(xylem - batched, phloem - dotted and

collenchyma layer - ticked, )
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L 1mm A | B

i FIG.I9 T.S. OF PETIOLES (DIAGRAMMATIC)



Fige20., LS OF PETIOLES (DIAGRAMMATIC)
(Explanation in the text)

G - S, athercoalyx; H - S, lavandulifolia;
I - S, fruticulosa; J = S, arvensis

(ylem - hatched, phloem - dotted and

collenchyma layer - ticked,)
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FIG. 20 T.S. OF PETIOLES (DIAGRAMMATIC)
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The main interesting feature in subgenus Betonica is the presence of
patches of phloem on the adaxial side (Fig. 19 A,B,C,E, Pl, 7) not found :o
far in the species of subgenua Stachys so far investigated. S, | macrostachya
(Betonica) has a massive continuous patch of adaxial phloem (Fige 19 B, Pl, 7#)
while in S, officinalis and s_,_mm the patches are not continuous.

Se betoniciflora (Betonica) is unique in having concentric vascular bundles
(Pige 19 B, Ple 7 C,D). Usually the vascular bundles are surrounded by a
collenshymatous sheath, 2«3 layers in thickness. The hypodermis also bears

2«3 layered collenchymatous tissue just below the epidermis, The two corner
flanks of the petiole are usually supported by 4=5 layers of collenchyma tissue.

Nutlet'g: The observation was mainly based on the characters of pericarp
and was found to be satisfactory,

In cross-section the pericarp consists of 3 distinot layers. The outer
layer is epicarp which is covered by cuticle., The epicarp is usually made up
of a single layer of cells (Fig. 21 A,C,E,G, and 22 I,K,M) but sometimes more
than one layer of cells are present e,g. S, saxicola and S, serbica (Fig, 22 P),
In S.iberica and S, serbica the epicarp cells are found to have reticulation
on their wall (Fig, 21 E, 22 P), Underneath the epicarp, there is a mesocarp
which usually consists of several layers of dark cells, This is followed
towards the innerside by a sclerenchymatous layer. This layer consists of an
uppermost isodiametric or polygonal cells and a layer of very close-fitting,
vertically arranged cells, These cells are highly thickened and the central
lumen is almost obliterateds Following the sclerenchymatous layer, the endo-
carp usually consists of a single or double layer of cells, (Fig. 21, 22),
After the pericarp comes the testa with few layers of cells, and finally comes
the embryo. Wojoiochowska (1966) was able to key out some of the genera and
species of the Labiatae on the basis of seed coat charscters, Fig, 21 and 22



Pl, 10, T.S. OF NUTLETS

(Explanation in the text)

A - S. fragillima (x 616, showing pericarp and embryo);

B - S, longiflora (x 616, a portion of pericarp and embryo);

C - S, brantii (x 550); D - S. brantii (x 1125, sclerenchyma layer
magnified); E - S. euadenia (x 140, showing the outline of the
section).

(s - sclerenchymatous layer).
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PL.. 19



Fl, 184 T.S. OF NUTLETS

(Explanation in the text)

A - S. betoniciflora (x 616); B = S. iberica (x 550);

C - S. discolor (x 616); D - S. setifera (x 550);

E - S. serbica (x 550); F - S. trinervis (x 550).

(s = sclerenchymatous layer).
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Pige, 21. ANATOMY OF NUTLETS (PERICARP ONLY)
(Explanation in the text)

A, C, E, G = Whole pericarp; B, D, F, Il =

Sclerenchymatous layer and endocarp of pericarp.

A=B =S, graveolens; C «D «~ S, sylvatica;

EeF « 85, iberica; G=-H -« S, lo ora



—

C 0" 1mm D

FIG. 21 ANATOMY OF NUTLETS ( Pericarp only ) ‘



Fig,22, ANATOMY OF NUTLETS (PERICARP ONLY)

(Explanation in the text)
I, K, M, P « Whole pericarp; Jy L, N, Q =
Sclerenchymatous layer and endocarp of pericarp.
I «iJ ~ S, macrentha; K =L = S, officinalis;
M«N -8, betonleifiora; P=Q = Se_serbica



FIG. 22 ANATOMY OF NUTLETS  (Pericarp only)
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illustrate species of the genus Stachys, of which Figs 21 represents the
members of subgenus Staghys and Fige 22, the subgenus Betonica. Apart from
the differences in sisze and shape of the cells and the thickness of pericarp,
(drawn under same magnification to facilitate comparison), there is obvious
difference in the nature of the sclerenchymatous layer of the two subgenera,
In subgenus Betonica this layer shows lamellate thickenings and the central
lumen is almost completely obliterated (Pig. 22 J,L,N,Q) whereas in subgenus
Stachys, pitted and scalariform type of thickenings are more conspicuous with
@ more prominent central lumen (Fig. 24 B,D,F,H), Moreover the vertical cells
of this layer are narrower and more elongated than those of subgen. Betonica
(Fig. 21, 22 and Fl, 10, 12), In §, longiflora, S, eusdenis, S. graveolens
of section Fregilicaulis, the epicarp layer consists of more elongated cells
than other species, (Fige 21 A,G, Pl 10 B,E). This from a taxonomic stands
point, nutlet character was found to be useful in delimiting two subgeners.
Besides that, some distinctive epicarp cells have been found in S, longiflora
(PL. 10B), Ss_serbica (Pigs 22 P), S iberics (Fig. 21 E) and S, trinervis
(Pl 11 F) to distinguish them from other species,
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C. DEVELOPMENT: STELLATE AND DENDROID HAIRS AND STOMATA

Method: Tor studying the development of hairs and stomata, fresh young
leaves of some species of Staghys, growing the Royal Botanic Garden, Edinburgh,
wore fixed in acetic alcohol (1:3) for about 4 hours and then stored in 707
alcohol. The epidermis was peeled off carefully on a clean slide and gently
squashed in 1% aceto-carmine, Staining becomes intensified when the slide was
heated over a flame for 23 seconds; a temporary mount was made and the edge
of the cover-slip was sealed with rubber solution. Camera lucida drawings
were made and photographs taken from the preparatién, In two cases, in
Ss trivervis and S, balansae, of which no fresh: material was obtained, dried
herbarium material was used. The dried youngest part of the leaves were
soaked in boiling water and reconstituted, Epidermal peels were stained with
1% acetocarmine solution and the preparations were found to be useful for
comparison with fresh material.

Development of hairs: Developmental stages of hairs have been studied
from S, lavendulifolia and S, trinervis, the former from fresh and the latter

from reconstituted herbarium material, In S, lavandulifolia the central ray
develops first like a simple hair and the side rays appear one af'ter another
from the division of the basal cell of the central ray., The centrel ray is
approximately 6-8 times longer before the side cells appear to be cut off
from the basal cell (Figs 23, m=p)s As a result in a fully formed hair the
terminal and lateral rays are found to arise from the basal stalk and the
lateral rays are 3-10 times shorter than the terminal ray (Fige. 23, q).

In S, trinervis all the rays develop more or less simultaneously, though the
terminal ray cell is cut off first, The successive stages of growth are
shown in figure (Fig, 23, a~e). There is no gap between the development of
terminal and lateral rays, contrary to development in S, lavandulifolia.



Fig.23. DEVELOPMENT OF STELLATE AND DENDROID HAIRS

(Explanation in the text)
D - Dendroid hair development in S, trinervis.
Five successive developmental stages (a~e) and fully
formed hair (f).
S = Stellate hair development in S, lavandulifolia.
Four successive developmental stages (mep) and fully
formed hair (q)



FIG. 28 DEVELOPMENT OF STELLATE & DENDROID HAIRS
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In a fully formed hair all the rays appear to arise all over the surface of
an elongated stalk without any gap and all the hairs attain more or less the
same size (Figs 23, £). Thus S, lavandulifolia and S, trinervis develop
porrect-stellate and domtic-oohimid hairs respectively, This study was
found to be useful in delimiting these two species and subsequently the two
sections Zietenia and Ambleia respectively.

Stomata: Solereder (1908) and Metocalfe & Chalk (1950) reported the
occurrence of diacytic stomata in the Lablatae, but their development was not
been followed. Pant & Mehra (1965) reported the mesogenous type of stomatal
development in one species of Ooimum and Inamdar & Bhatt (1972) studied the
nature and development stages of 33 species belonging to 17 genera of the
Labiatae, but no studies have so far been made on Staghys.

More than 50 species belonging to different sections have been examined
by me of which 5 species, S, pumila, S, citrina, S, alpina, S. macrostachya
and S, lavandulifolia grown at Royal Botanic Carden, Rdinburgh, and 1 apecies,
Se balansae from dried herbarium material, have been studied for morphological
development, The terminologies for development have been adopted from Pant &
Mehra (1965)4 |

Stomata occur on both surfaces of the leaves and usually mores sbundant
on the lower surface, though in some species like S, mascrantha, S, officinalis,
Se alpina ete, the number of stomata is very few on the upper epidermis and
abundant on the lower (Pl. 1 A,F; 3 B,C). No hypostomatic forms have been
observed. The epidermal cells are either distinctly wavy, e.g. in S, alpina,
Se setifera eto. (Pls 1 B 2 C), or more or leas smoth quadrangular to
polygonal in outline, ez« Sy goerosa, S, araxina, S, magrantha ete. (Pl. 1 E;
2 F, B), Stomata in most cases are diacytic, i.e. surrounded by 2 subsidiary
cells, which in Stachys are unequal (Pl, 1, 2 & 3) and more or less distinguish~
able from other epidermal cells, as. itheir cross walls lie at right angles to



Fige 2. DEVELOPMENT OF STOMATA
(Explanation in the text)
A « Development of mesogenous diacytic stoma in
Se punila (1-5)
B - Mesoperigenous development of stomata in
S. alpina forming anomooytic (1) and diacytic
stoma (2-5).
(sm - stomatal meristemoid; gmc - guard mother cell;
ge - guard cell; 80~ stomatal opening; p - perigenous
subsidiary cell; S, & S, = mesogenous subgidiary cells -
the numbers indicate successive formation).
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FIG
. 24
D
EVELOPMENT OF STO
MATA



Pig. 25. DEVELOPMENT OF STOMATA

(Explanation in the text)
C « Development of mesoperigenous and perigenous stomata
in S, balansae ssp. carduchorum
Stomatal meristemoid before division (1); meristemoid
diving into one mesogenous subsidiary and guard mother
cell (2); mesoperigenous diacytic stoma surrounded by
perigenous and mesogenous subsidiary cells (3);
anomocytic stomata surrounded by perigenous subsidiary
cells (4e6).
D - Development of mesogenous and perigenous stomata in
8. oitrina.
Mesoperigenous dlacytic (1) and mesoperigenous anomocytic
stomatal development (2); perigenous anomocytic stomata
(3)e
(sm-stomatal meristemoid; gme - guarg mother cell;
ge - guard cell; so - stomatal opening; p - perigenous
subsidiary cell; S - mesogenous subsidiary cell).



STOMATA

DEVELOPMENT OF

.25

FIG



80

the wall of the guard cells. In some species these diacytic stomata are
mixed with anomocytic stomata Iin which the cells surrounding the guard cells
are not differentiated from other epidermal cells, e.gs Ss oitrina, S, balansae,
S, alpina ete. (Pi. 14; 3E)s In some species,eege Ss oitrina and S, alpina,
some of the stomata appear dlacytic or anomytﬁ but one mbud.d:lnry cell is
more distinot than the rest. In 8. alpina, S, balansae ete. aﬁomooytia
stomata are more frequent thgn discytic stomata, while in S, aserosa, S. araxina,
Se pumila ete, typical diacytic stomata are more frequent, Contiglhua stomata
are of very rare occurrence and found in S, mecrantha and S, avaxina (Pl. 3 A,F).
in very low frequency. :

Development of stomata: A meristemoid or the primary stomatal initial
is more or less lenticular and distinguished from the surrounding cells being
denser in cytoplasmic content and with a prominent and deeply stained mucleus.
Three different developmental phases have been noticed in different species of
Stachys and are olassified as follows:
a) Mesodiagytic type: The stomatal meristemoid is divided into 3 cells,
orientated in parallel, by 2 consecutive cutting faces parallel to their
opposite walls (Fige 24 A: 2=3). The plang of division is anticlinal to side
walls, The middle cell is lenticular and more densely protoplasmic which is
the guard mother cell (gemscs) surrounded by two subsidiaries, mesogenous in
origin i.e. originated from the meristemoid., Then there is a last division
in the gemec. at right angles to the plane of the two first divisionss A gap
appears between the guard cells and the stomatal opening is formeds The
resulting stoma'is diacytic and mesogenous eege in S, citrina, S. pumils

(Figs 24 A: 1=5), S, lavandulifolia and S, macrostashya (Pl.12, A=B, C«D).
The meristemoid is transformed directly into

& ZeMeCeo and no mesogenous subaidiary cells are formed. On the contrary, the



Pl.12. DEVELOPMENT OF STOMATA

~ (Explanation in the text)

A - B - Developmental stages of diacytic stomata in S. lavandulifolia

(x 550); C = D - Developmental stages of diacytic stomata in

S. macrostachya (x 616).

(a - guard mother cell; & - dividing guard mother cell;

b - meristemoid; c - subsidiary cells).
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surrounding cells are not distinguishable from other epidermal cells and
considered to be perigenous in origin, The gemec, divides by a single division
to form 2 guard cells of the stoma, Examples are found more frequently in

Se alpina, S, balensae (Fig. 25 C) and less frequently in S, punila, S, oitrina,
etc. (nﬁo 25 D)u

e) The meristemoid divides by
an anticlinal wall into one subsidiary cell of mesogenous origin and the other

cell is direotly transformed into a gemec. The cell or cells of the other

side of gemsce is perigenous, i.e, not developed from the meristemoid and the
number can be one or more than one, The g.ll.c... divides into two guard cells
whose wall is at right angles to the wall of the first division (Fige 24 Bt 3,4).
The stoma thus formed is mesoperigencus in origin (Fig. 24 B). So the stoma,

if surrounded by 2 subsidiaries on two sides, one mesogenous and the other
perigenous, becomes diacytic (Fige 24 B; 2+5); and if surroundsd by more than
two cells, 1 mesogenous and the rest perigenous, the stoma becomes anomocytic,
@ege S alpina, S, balansae ete. (Fig. 24 B, 1),

In the species studied above though two types of stomata, anomooytic and
diacytic, occur together, their frequency of distribution veries. In Se alpina,
S balansae eto, anomocytic stomata are more prevalent than the dissytic type
in which the development is mesoperigenous, and perigenous, while in 8. citrina,
Ss lavandulifolia, S, pumila ete. diacytic stomata or mesogenous origin

predominate over anomocytic ones,
Enough species of Staghys have not been studied to evaluate the taxonomic

significance of stomatal development.
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Do  POLLINATION AND FRUIT DISPERSAL

Po. tion: Flowers in this genus are usually entomophilous and
nototribic, i.e. pollen is normally transferred to the upper side of the
pollinator's body, Bees, particularly bumblo-;bees, are claimed to be frequent
pollinators (Knuth, 1909, Prootor & Yeo 1973). M&ller (1883) and later Kugler
(1955) noticed some species visited by hoverflies, Besides that, species like
Se pelustris, 3, fontqueri etc. have been found to be pollinated by butterflies
(Proctor & Yeo, 1973, Davis (obs!) in addition to bees).

The oonstruction of the flower fawvours pollination by bees and butterfiies,
iee, insects: with long probosces, as the nectary is situated at the bottom of
relatively long corolla tubes The median lobe of the lower corolle lip forma
a landing stage which is usually marked by honey guides, e.g. in S, gylvetica,
Se palustris, S, annua eto. The upper corolla lip forms a hood protecting the
stigma and the anthors, Flowers are either protandrous (S, recte, S, pslustris,
Se spectabilis, S, officinalis eto,) or show homogamy (8 renthe, S, annua,
8. arvensis ete.) as pointed out by Knuth (1909). He further suggested that
the protandrous flowers are either strictly protandrous (S, recta) or not.

In the latter case as a rule cross-pollination is probably achieved, but if it
fails self pollination is automatic. Proctor & Yeo (1973) failed to establish
how much outbreeding is actually teking place, but are of the opinion that
there is no barrier to prevent self-pollination. FHowewver, they demonstrate
f.hat/iz newly opened flower the stigma lies on the abaxisl side of the anthers
(away from the surface of dehiscence) and is not readily touched by visiting
inseots. After the shedding of pollen, the stigma bends down and is thus
exposed below the stamens at the entrance to the flowers,

Development-stages (:.l‘mm young bud to mature and open flower) have been

studied by me in S, officinalis, S, spectabilis and S, arvensis. In the fibst



Fig. 26. Developmental stages of flowers in

S. arvensis and 8. officinalis
(Explanation in the text)

A, a - d - TFlower & flower buds of S. arvensis split open;

a = flower bud with undehisced anthers; b - ¢ = bud with anterior

pair of anther dehisced; d = both pairs of anthers dehisced;
A ~ Fully formed flower. B, e = g - Flower and flower buds of

S. officinalis split open; e - flower bud with undehisced

‘gnthers; f - anthers just dehisced; g - both pairs dehisced;
B - bud just opened (stigma at lower level); C - Mature flower

(stigma at higher level).



AL

S . arvensis

el S officinalis

Fig.26 Developmental stages of flowers
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two species anthers dehisce while the flower is in the bud stage (Jjust before
opening) and the stigmatic lobes are at the same level as the anthers, After
anthesis (when the anthers shrivel up), the stigma rises beyond the level of
the anthers (Fig, 26). This behaviour points to protandry, According to
Knuth and others, self'-pollination may occur beforehand as the stigma is
receptive at the same time as it passes between dehiscing anthers,

Automatic self-pollination is evident in S, arvensis where the flower is
very inconspicuous incolour and sisze and the: corolla remains almost hidden
in the calyx. Developmental stages show that both pairs of anthers dehisce
long before the opening of the flower, and the stigma lies in close contact
with the anthers, There is no protrusion of the stigma st maturity, and
automatic ulf-poll:l.nation. takes place (Pige 26)s Seed output is normal in
a single isolated plant which demonstrates self-compatibility,

Digpersal of fruits: The nutlets at maturity are surrounded by the
persistent ealyx, the mouth of which is of'ten provided with a ring of dense

hairs, esg. Se satureloides, S. libanotica, S. pseudosideritis etc. In Sect.

Satureioides and in the species S, pseudosideritis and S » the mature
calyx is constricted at the middle, enclosing the nutlets insides The

pedicels of the flowers as well as the whole inflorescence axis are quite
tough, so that the fruiting calyces are less likely to be carried away by the
direct action of the wind, On the other hand, too frequent dispersal may be
obstructed by the hairs present at the calyx mouth, and the nutlets may thus
be distributed at intervals by wind action, Spinescent calyx teeth (e.gs in
Se_germanica, S. cretica) may catch on to the fur of passing gninals which
eould also help to shake out the mutlets, In cliff species seed dispersal
may be alded by convection currents, In a few species (esg. Se saxicola)
mature calyces containing nutlets may become loosened from the inflorescence
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axis and carried by the wind for some distance before the nutlets are all freed.
In some desertic species, esg. Se inflata, the fruiting calyx is very much
inflated *Ibo.:l‘om a more or less spherical structure and would facilitate wind
dispersal of the nutlets if the calyx is finally deciduous,

The nutlets of Stachys ere not well equipped with any mechanism for long-
renge dispersal, Though in the Subgenus Betonica and in some of the species of
Subgenus Stachys like S, fregillima and S, trinervis the nutlets are provided
with wings (Pig, 16, 17 A, H), they are inconspicuous in comparison to the
sige and weight of the fruit and could scarcely help in dispersal, Thus the
diaspores usually remain in the immediate vicinity of the parent habitat,

Howaver, Whirl-winds are common in Anatolia, and carry a large amount of
plant material and might deposit seeds miles away (Davis, in verbis)., Finally,
it is possible that in some annuals, the whole plant may behave as a tumble-
weed, @3 the bushy structure of the plant body suggests, e.ge Sections
Satureloides, Neurgoalyx and S. pssudosideritis. Field observation is needed
to verify this suggestion,
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ITI. INFRAGENERIC CLASSIFICATION
A, INTRODUCTORY COMMENTS :
a.The status of Betonica
Following the history of the genus Stachys L. and Betonigca L. and their

infrageneric classifications (Chs 1 psb &7) and the controversies that
arose about them from time to time, & new infrageneric (supraspecific) classi-
fication has been proposed here with the aim of reaching a more definite
taxonomic conclusion, In accordance with olassical taxonomic practice,
herbarium materials have been utilised with individual species being the units
of study. Data have largely been derived from inherent morphological characters,
but geographical distribution has slso been taken into consideration from
herbarium and literature records, Grouping of the species was largely
accomplished by overall resemblances and the recognition of character correla-
tions, conforming to orthodox practice,

Throughout the whole history of classification of Stachys, differences in
opinion have been expressed about the status of Betonica. To come to a stable
conclusion, members of Betonica have been surveyed throughout the whole geogra-
phical range and compared with the nearest groups of Stachys, mainly on the
basis of morphological and a few anatomical features. The variations of most
of the diagnostic and differential characters are summarised in Table I
The '+' and '=' signs are assigned for presence or absence, and the signs in
parenthesis for scarce occurrence.

The variation pattern within Betonica (which comprises only 9 species)
can best evaluated by comparing it with related sections of Stachys. The
sections most closely related to Betonica are Eriostomum and to a lesser

extent sections Fragilicaulis, Infrarosularis and Olisia. Besides that,
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sections Ambleia and Zietenla of Stachys have also been compared as they
resemble Betonica :l.n/?‘ew characterss For the morphological characters
most of the available species have been surveyed thoroughly, but for ana-
tomical characters careful sampling has beendone for 2«3 species of every
section of Stachys, whereas in Betonica all the '9 species have been examined.
Species examined for anatomical characters are used in Appendix A. |

The Betonica group is characterised by prominent sterile rosettes, and
usually unbranched flowering shoots arising from an axillary bud of the root

stock (except for the anmial S, gerbica). Besides that, the leaf mabgins are
deeply crenate to serrate.
In S, germanica s.l. and S, alpina of Sect. Eriostomum, such characters

as unbranched flowering stems and in S, alpina deeply crenateeserrate leaves
occur, thus breaking down the di'atimt:lon, The floral leaves of Betonica
usually become sbruptly smaller from below upwards, but in S, (Betonica)
betoniciflora the floral leaves become gradually smaller as in the other groups
of Staghys, Besides that, the upper bractiform floral leaves, 4 constant

in the Betonica group, have also been found in Sect. Qlisia, Subsect Distantes
(efs Se aleurites and S, bembyeina)e In the general structure of the flowers,
uniformity in both these groups has been observed, except in the nature of
calyx and bracts, which are sessile with a broad and hardened base in Betonica,
whereas in Staghys calyces have short or long pedicels and bracts are with a
narrow and sof't base, Besides these features, the presence of examnulate
corolls + constant in Betonica group (emcept in S. alopecuros), breaks down

in some species (ofs S. longiflora, S, pinardii) of Stachys, and parallsl
anther loculi of Betonica have been found in some species of Sect. Ambleia
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Table 1I.
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Character variation in Subgenera and Sections of Stachys L.

Differential and
Diagnogstic Characters

Subgenus Stachys

See.t.
Eriostomum

Swt.
Infra-

rosularis

Sect,
Pragi-
licaulis

Smt.
Ambleia

Sect.
Zietenia

S ect ™
Oligia

Subgenus
Betonica

1. Basal sterile
rosettes

2. Flowering shoot
in perennials
lateral to
rootatock

5. Flowering shoot
usually unbranched

4o Floral leaves
bractd forh above

5. Floral leaves
abruptly smaller
above

6. Leaf margin dise
tinetly crenate

7+ Indumentun with
stellate/dendroid
hairs

0. Flowers & bracts
sessile with hard
base

9. Corolla exannulate

10. Anther cells
parallel to
subparallel

11+ Nutlet flattened
trigonows with

flat marginal
wing

12, Nutlets with
apical lobes

13, Hutlet

sclerenchyma
without pitted
thickening

14 Leaf petiole with
adaxial phloen

L

+(=)

L

L

(+)=

(+)=

()=

(+)=

e

+(=)

+(=)

Key:

'+! presence; '

absence;

(+ or =) scarce presence or absence
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(ef. S, inflata, S, nivea eto.) where the anther cells are subparallel to
almost parallel. The flattened trigonous nutlet with prominent marginal wings
is a constant feature in Betonica, but this character is also found in
Se fragillima of Sect. Fragilicaulis., The only diagnostic morphological
feature in Betonica is the presence of sessile flowers and bracts with hardened
base., Among anatomical features, the presence of sadaxial phloem in the petiole
and nutlets without pitted thickenings in the schlerenchyma are characters
constant in Betonica, that have not been observed in Stachys, However, con-
firmation on these anatomical diff'erences need much more extensive sampling.
Stachys (exol. Betonica) 1,5/31”3. and . variable group, and the inclusion of
Betonica will broaden its limits further. Mainly emphasising the number of
differential characters which are of inconstant occurrence in one group (Stacm)
but more constantly occurring in the other (Betonica), the separation of thenm
at some taxonomic level seems justifiied. In view of the character states
discussed above, the Betonica group is best treated as Stachys subgenus Betonica
and the rest as subgenus Stachys. Placing of Betonica at co-ordinate sectional
rank with other sections of Stachys is not satisfactory as the morphological

gap between Betonica and Stachys s.sty is of a different order to those that
distinguish the sections of the latter,

b. Sectional classification of Subgenus Stachys

Subgenus Stachys shows a wide range of variebility difficult to define,
In the previous sectional classifications of Bentham (1834, 184,8) and Boissier
(1879), weighting was apparently given to a few selected characters like annual/
perennial habit, number of flowers and bracts per iertioilla.atera ; as a result

the f'ew sections recognised, such as Eriostachys, Stashyotypus, Zietenia,
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Olisia etec. were mostly large and at least partly heterogenous assemblages of
unrelated or distantly related species. Whereas if sections can be distinguished
on the basis of several well correlated characters, they will evidently be of
smaller size and more homogeneous with significent gaps between them (Davis &
Heywood, p. 84, 1963). To achieve a phenetic classification which is likely

to reflect monophyly, this second aim is more acceptable as long as it shows

a rational compromise between "splitting" and "lumping". No doubt the wide

range of form and structure in any group is the outcome of evolutionary history,
but in Stachys, lacking a fossil record, we are ignorant of cladistic relation-
ships. The resemblances between apparently related groups may either be due to
patristic similarity or to convergence or even parallelism, But there is one
approach that helps to overcome this shortcoming, i.e. to base our classifications
on as many characters as possible: maximum attribute classification. Convergence
tends to effect suites of characters influenced by the same environmental
pressures; the more characters are used in constructing the groups (though not
necessarily in @lagnosing them), the more 'matural' they are likely to be

i.e. the more they will reflect common ancestry instead of being the product of
convergence.

With these considerations in mind, more large heterogeneous groups of

previous taxonomists (of, Sect. Zietenia and 8 Pruticulosae of Bentham, 1834

and Boissier 1879 respectively) have been split up into a.few &maller and even
monotypic sections and subsects. The large group "Fruticulosae" of Boissier

was mainly erected on sufﬁutiaoie habit, and a number of clearly unrelated
species (of, 3. muoronata, S. spinosa, S, glutinosa, S, fruticulosa etc) wepe
assembled in it, This habit isimainly an adaptation to xeric conditions

(rocky substrata and drier climate) and/or to a long history of heavy graszing.
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To odpe with these adverse conditions, quite a number of unrelated species of'.
the same and even different genera and families show similar modifications in
habit,egcopious branching of the main flowering axis, correlated with a
reduction in number of flowers per verticillaster (usually 1=2, rarely 4).
My observation has been strengthened by examination of species with similar
facies in the Labiate genera Teucrium (T, microphyllum from Crete and S. Greece,
I, subspinosum from Sardinia) end Satureia (S. spinosa from Crete).

In the prgsent classification Boissier's 'Eruticulosae' (1879) has been
divided into one monotypic section Mucronata and 4 other ram& small sections

(Candida, Swainsonians, Thamnostachys and Aucherians) and Sect. Olisis subsect.
Spinosae (Monotypic). Following the same principle, 4 other monotypic sections,

Roseostachys, Corsica, Neurocalyx and Zietenia have been recognised by segregating
them from heterogeneous groups of previous classifications. When these mono-
typic sections are compared with other larger but relatively homogeneous
sections like Sect, Eriostomum, Sect. Olisia and Sect, Ambleia, it is clear

that both the smaller and larger groups are very distinet in their own right,
Emphasis has been mainly laid on consistency of treatment, so that these larger
and smaller groups reveal supposedly monophyletic relationships. On the other
hand, inclusion of these smaller and monotypic sections in large but homogeneous
ones will make the latter completely 'unnatural'. Treatment of these larger
and smaller infrageneric groups as independant sections seems justified by

the fact that they differ from one another in a similar order of magnitude.

c. Infrageneric catagories
The infrageneric groups camnnot be defined expept in terms of the species
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gomprising them, The usage of the categories like subgenus, section, subsection
etc. are subjective and very often traditional, Walters (1961) pointed out
that it is subjective in the sense that what is a subgenus or section to one
taxonomist may be a section or subsection to another, and traditionalin the

sense that the whole shape of anglosperm classification is more or less pre-
determined by some historical and philosophical background from post-Linnean
times. Taxonomists are reluctant to deviate from these traditional groupings.
But acoumilated evidence from different fields of approach demands that the
traditional classifications sometimes need considerable modification in the
light of new information,

&, Qomclusions:

With these background informations on infrageneric classifications and
the problems sought there in regarding the heterogeneity of the taxa, I have
tried to £find a solution in proposing a new classification with an intention

to make it as natural as possible, My study is mainly gentred on broad
. morphological survey of the gemus coupled with literature information on geo-
graphy. Almost all availgble species have been investigated (sece appendix for
list).

The genus has been broadly divided into two subgenera, viz. Stachys and
Betonica, the former being divided into 19 sections and the latter into 2.

The author accepte some of the main sectional names of Dumortier (1827) and
Bentham (1834) on grounds of priority, The ra.nks of Boissier's (1879) sub-
groups of sections could not be accepted because he published them without a
olear indication of the renk intended, (di.es by 8 signs without indicating
a formal rank), Some of them have been assigned sectional rank under
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new authorship; others are given new names. The new 'subsections' and 'series'
in Komerov's Fl. URSS 21 (1954) have remained invalid, not having been provided
with Latin diagnoses or desoriptions. In my account, all the spwq.on are
classified to formal 'subsectional' level; below this, some informal ‘'series’
have been recognised without any name. A key to all infrageneric groups has
been provided and is followed later by deseriptions, citations and other
necessary information dealing with relationship of the groupss The infirageneric
groups and species have been arranged and numbered in as natural a sequence as

a linear arrangement allows, A chart showing the interrelationships of the
infrageneric groups (Fig. 27) has been presented, They are arranged in
relation to two axes, a lm;izontal axis which separates the annual groups from
the perennial ones, and a vertical axis which divides the groups on the nature
of bracts. Some amount of intermediacy inside the groups is shown by protrusion
of the group boundaries, Besides that, a comparative table of present-day and
a few important previous classifications, connected with the history of classi-
fication has also been ingluded (Table 2 ). Latin diagnoses of the new sections,
subsections and some unpublished combinations have been deferred. Those are
listed in the index.i ..

The main floristic works consulted for synonymy and geographical distri-

butions are listed here in alphabetical order:
Bentham (1834, 1848), Boissier (1879), Dumortier (1827), Fiordi & Paoletti (1903),
Grossheim (vol, 7, 1967), Haldcsy (wol. 2, 1902), Hayek (vol, 2, 1931),
Heywood (vols 3, 1972), Jahandiez & Maire (vols 3 & 4, 1934, 1941), Koch, W.

(1837), Komarev (vol, 21, 1954), Kotov (vols 9, 1960), Parsa (vols 4, 1949),
Post ed Dinsmore (vol, 2, 1939), Quézel & Santa (vol, 2, 1963), Rechinger (1943),
Redchenbach (1830) and others,



Fige 27, PHENETIC RELATIONSHIPS OF SUBGENERA

AUD SECTIONS OF STACHYS
T

The subgenera and sections are arranged in their affinities and

in relation to two axes. A horizonhal axis separates annual and
perennial taxa and a vertical axis divides conspicuously bracteate
taxa from inconspicuously bracteate to ebracteate taxa. The size
of the groups correspond to the size of the constituent taxa within
it. Some amount of character intergradations have been shown by

the projection of groups through two axes.
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Comparative table of the present and some of the previous infrageneric c.

Bhattacharjee, 1973

Bentham (183L.)

Beﬁth&m (1848)

Subgenus Stachys

Sect. Eriostomum Sect. Eriostachys (Reich.) . Sect

Benth, excl,
Sect. Acanthodonta Sect. Zietenia (Gled.) Benth. Sect
Bhattacharjee DeDe § Fri
Sect. Infrarosularis | Sect. Zietenia (Gled.) By Sect.
Bhattacharjee Benth., p.p. 5 In
Sect. Fragilicaulis Sect. Eriostachys (Reich.) Benth, Sect.

Bhattacharjee

PePe, Sect. Chamaesideritis
(Reich.) Benth. p.p. & Sect. .
Stachyotypus Benth. p.p.

Sect. Olisia Sects. Stachyotypus Benth, Sect:
Dumort. (1827) PePs, Olisia Dum, p.p.Chamae- s & 013
sideritis (Reich.) Benth. PeDo
& Zietenia (Gled.) Benth, p,.p.
Sect. Swainsoniana Sects. Zietenia (Gled.)Benth, Sects, Chilostachys Benth. p.p. Sect.
Bhattacharjee pPeps & Olisia Dum. p.p. Zietenia (Gled,) Benth, p.p. 8 Fri
excls typ. Stachyotypus Benth. p.p. & 5 Syl
Olisia Dum, p.p.
Sect, Candida Sect. Stachyotypus Benth,
Bhattacharjee 8 Ruderales p.p. —> Sect,
S Erv
Sect. Roseostachys Sect.
Bhattacharjee ;. 5 Mde
Sect. Setifolia Sect. Eriostachys (Reich.) Sects
Bhattachar jee - Benth. p.p. 8 Nic
= Syl
Sect. Stachys Sect. Stachyotypus Benth, Sect. Stachyotypus Benth, Sect.
8 Genuineae Benth. p.p. § Elatae Benth. S Ruderales Benth. Syl
8§ Ruderales Benth. PePs PeDs
Sect. Campanistrum Sect, Stachyotypus Benth. p.p. Sect.
(Habrl, )Reichenbach Olisia Dum, p.p. =+
(1830)

Sect. Corsica
Bhattacharjee

Sect. Stachyotypus Benth,

Sect. Stachyotypus Benth.
8 Agrestes Benth. p.p.

8 Oligantheae Benth, p.p.



9 .

neric classification of Stachys in Burope, N. Africa & S.W. Asia

Boissier (1879)

Briquet (1896)

Knorring (1954)

Sect. Eriostachys (Reich.) Benth.
i exel. 8 licranthae Boiss. p.p.

-—

Sects Eriostomum (Hoffm. et Link)
Brig. excl. § licranthae Boiss.pe.p.
& 8 Biflorae Briqg.

Sect. Eriostachys
Benth,

Sect. Stachyotypus Benth.
Fruticulosae Boiss. p.p.

Sect. Fustachys Briq.
8 Infrarosulares (Boiss.) Brig.p.p.

Sect. Stachyotypus Benth.
8 Infrarosulares BoisSSe. DePe

Sect. Eustachys Briq.
8 Infrarosulares Boiss. PeDe

‘Sect. Stachyotypus Benth,
8 Fragiles Boiss. p.pe. &
8 Rectae BoisS. pep.

Sect. Eustachys Brig. 8 Fragiles

Boiss. pepe

Sect. Stachyotypus
Benth. subsect. Rectae
Knorre pepe.

Sects. Stachyotypus Benth. pe.p.
& 0lisia Dum. p.p.

Sect. Eustachys Brige. p.p.

Sects. Stachyotypus
Benth. subsect. Rectae

Knorre. p.pe.

. Sect. Stachyotypus Benth,
8 Fruticulosae BO1SS. D.De
g Sylvaticae Boiss. peDe

Sect. Eustechys Briq.
Fruticulosae Boiss. pe.pe. &
Genuineae Benth., p.p.

Sect. Stachyotypus Benth,

g Fruticulosae Boiss. p.p.

Sect. Eustachys Brigq.
8 Fruticulosae Boiss. p.p.

Sect. Eriostachys (Reich.) Benth,
8 Nicranthae BoiSS. p.pe

Sect, Eriostomun (Hoffm. & Link)
8 Biflorae Briq.

Sects.'Eriostachzs (Reich.) Benth.
8 licranthac BoiSS. p.p. &

Stachyotypus Benth,
Sylvaticae Boiss. p.p.

Sects. Eriostomum (Hoffm. & Link)
Briq. 8 Micranthae Boiss. &
Eustachys Briq. 8 Genuineae Benth.
p.P.

Sect. Eriostachys
(Reich.) Benth.
subsect, Setiflerae

Knorr.

Sect. Stachyotypus Benth,
8 Sylvaticae Boiss. p.p.

Sect. Eustachys Briq.
Genuineae Benth. p.p.

Sect. Stachyotynus
Benth, subsects.

Sylvaticae Knorr, &
Palustres Knorr.

Sect. 0lisia Dum.

Sect. Eustachys Brigq.,
8 0lisiae Brig. psp.

Sect. 0lisia Dum,

Sect. Eustachys Brigq.
8 Olisiae Brig. Deps
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Bhattacharjee, 1973 Bentham (1834.) 1 Bentham (1848) [ :
Sect. Thamnostachys Sect. Zietenia (Gled.) Benth. | Sect.
Kapeller (1961) DPeDe == 5 Fm
Sect. Aucheriana e Sect. Zietenia (Gled.) Benth. Sect.
Bhattacharjee DD ! 5 Fry
Sect. Zietenia Sect. Zietenia (Gled.) - Sect.
(Gled.) Benth, Benth. p.p. — g Inf
(1834, ;
Sect. Ambleia Sect. Ambleia Benth. p.p. Sects. Ambleia Benth, & Sect.
Benth, (1834) W Zietenia Benth. p.p. 5 Amb
Sect, Sideritopsis Sect,
Bhattacharjee 2 i
Sect. Neurocalyx - = Sect.
Bhattacharjee
Sect. Satureioides € Sect. Olisia Dum. Sect,
Bhattacharjee
Subgenus Betonica Sects. Betonica (L.) Benth, Genus Betonica L. Genus
(L. )Bhattacharjee & Alopecuros Benth,
Sect. Betonica (L.) Sects. Betonica (L.) Benth. o .
Bentham & Alopecuros Benth, . %
Sect. lMacrostachya Sect. Betonica (L.) s o
Bhattacharjee Benth. p.p. '
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Boissier (1879)

Briquet (1896)

Sect. Stachyotypus Benth.
§ Fruticulosae Boiss. p.p.

Sect. Eushys Brig.
Fruticcae Boiss. p.p.

e . ki it

Sect. Stachyotypus
Benth, subsect.
Fruticulosae Boiss.

Pep. &
Zappanioides Knorr,

Sect. Stachyotypus Benth.
§ Fruticulosae Boiss. p.p.

sect. EEQBXE Briq.
8 Fruticsae Boiss. p.p.

v

Sect. Stachyotypus Benth.
8§ Infrarosulares Boiss. p.p.

Infrarares Boisse p.P.

Sect. Stachyotypus
Benth, subsect.

Sect. Stachyotypus Benth,
§ Ambleiae Boiss. PePe

| Sect. Eushys Brigq.
§ AmbleiSoiss. p.p.

Sect. Stachyotypus
Benth. subsect.
Inflatae Knorr,

Sect. 0lisia Dum.

Sect, Olisia Dum.

Sect. Eushys Briq.
8§ Olisiaciq, p.p.

Sect. Olisia Dum.

sect. Eushys Brigq.
g Oliaiariq. PeDe

Genus Betonica L.

Sects. Baica (L.) Benth.
Alopecurdenth

—>

&

Genus Betonica
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d. Classifioation of some morphologicel terms:
To avoid eny misinterpretation some terms used in keys and descriptions

and adopted later in the Turkish account are clarified below,

1+ Basal leavea: When the leaves are arranged in a rosette at the base of
the flowering or sterile shoots.

2, Cauline leaves: Leaves on the flowering stem; they are divided into
lower and median cauline leaves.

3. Floral leaves: Leaves (called "bracts" by some authors) subtémding the :

verticillasters.
4s Bragts and bracteoles: OSubtended in the axils of flowera. For relative

length of wacts and bracteoles inproportion to calyx, the length of the
former is always measured from the base of the calyx and not from the
point of their attachment, as it varies according to the variable length
of the pedicel,

5 Verticillasters: The whole whorl or cluster of flowers at the node, in

the axils of two opposite florgl leaves. VWhen the verticillasters is
referred to as "{-flowered", it means that only one flower is present in
the whole whorl, the other being suppressed; when "2-flowered”, then one
flower is present in the axil of each floral leaf (and so on).

6¢ Calyx: The whole length includes teeth, tube and mucro, The calyx is
described as 4 regular when the teeth are i equal and the tube not oblique,
ise, not more curved on one side than the other (ofs Fig., 12 C, G, I).
On the other hand, the calyx is referred to as sube-bilabiate or bilabiate
according to the unequalness of upper and lower teeth and also in relation
to the obliqueness of the tube and mouth,

7« Corolla: The exsertion and inclusion of the corolla is always referable
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to the corolla tube in relation to the calyx tube, unless it is specitied
otherwise, In very few instances (as in S, arvensis onik Ss_pseudosideritis)
the corolia, including tips and tube, isc included in the whole calyx
(including teeth),

Indumentum: Hair types have been used according to the definitions

used by Stearn (1966 ) and Uphof (1962)
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B, KEY TO SUBGENERA AND SECTIONS
Flowers sessile; flowers and bracts with broad and hardened base;
lower cauline leaves deeply crenate~-dentate; nutlets compressed
trigonoswith flattened lateral and apical winged margins, apical
wing usually irregularly 10bed sesssscssssssscasess II, Subgen, Betonica

2¢ Indumentum without stellate hairs; leaves usually broedly

o"tmblons or oﬁt‘ I R R R R R N N s”t.‘ m.’ B!ms

2¢ Indumentum with stellate hairs at least on lower surface of

lsaves and infloréscence parts; leaves usually narrowly
oblong=lanceolate sessecssssccscessssencassenss Secty 21.Macrostachya
Fiowers peiioellste; flowers and breots/narrow and unherdensd
base; lower cauline leaves usually obscurely crenate to i
entire, rarely distinotly orenste; mutlets usually obovoid
without flattened lateral and apical winged margins, apex not

m‘sul"u lobed L R R RN I Subgen.' tachys

3« Upper corolla lip densely sericeous-tomentose on outer

surface, hairs usually exceeding the lip
L¢ Verticillasters Lemany flowered; ecalyx teeth not rigidly
spinescent; flowering axis elongate, usually simple with
fow branches sseeceecscccscsssscsncessssansassss S00ts 1o Eriostomn
4, Verticillasters 2-f'lowered; on:ly: teeth rigid and stiffly
spiny; flowering axis dwu'f,.};arioataly branched and
DUSHY svcescscsscscoccscencsncnvanscscsnscsnncese S00t, 24 Mucronata

3+ Upper corolla lip naked to sparsely hairy, hairs not

exveeding the 1lip
5« Plants with oreeping rhizomes, growing in damp places
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6. Florel leaves spinescent; verticillasters with oblong acuminate
bracts as long as or slightly shorter than calyx tube, stamens
little exserted from corolla tube sisesecssssceces Sects 5 Setifolia
6. Floral leaves not spinescent; werticillasters with
inconspicuous and very few, short setaceous bracts as long
as pedicels; stamens exserted as long as upper corolla
11D secevcvnnscsscsccscenscssssssssnssssssssncssssssss SO0ty 6s Stachys

5. Plants without creeping rhizomes, growing mainly in rocky
habitats

7. Plants usually with conspicuous basal rosettes of sterile shoota, .
'tlouriﬁg axis usually unbranched, cauline leaves not more
than 3-paired
8, Basal leaves ovate-elliptic to ovate-oblong, cordate to
subcordate rarely cuneate at base; calyx teeth 4 half as
long as calyx tube; indumentum without stellate hairs
sssseccnensscssnnssasssscesss S00ts 3. Infrarosularis
8, Basal leaves oblong-lanceolate to oblanceolate, attenuate
at base; calyx teeth 1,5«4 times longer than calyx teeth;
indumentum with stellate hairs seeeseescccscseses Sects 18, Zietenia
7« Plants usually without basal rosettes of sterile shoots;
when present, flowering axis conspicuously branched and cauline
leaves at least more than 5-paired
9« Suffruticose perennials without basal rosettes
10, Flowering stems fragile at base; calyx tube and teeth
herbaceous with blunt to softly spinescent tip
cesssssssssscassacanssssssse 500ty 9 Pragilicenlis
10. Flowering stems not fragile at base; calyx tube and
teeth non-herbaceous with mucronate or rarely blunt teeth
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11« Indumentum with dendroid hairs, anther cells subparallel
sesssencsssnsssssasssnsnnssnsessnse Se0ts 19, Ambleia
11+ Indumentum without dendroid or stellate hairs; anther
cells divaricate
12, Stem floccose-tomentose to arachneid. with simple and crispulate
eglandular hairs
13. Verticillasters with conspicuous ovate to ovete-lanceolate
or lanceolate-subulate bracts as long as calyx or sometimes
a little shorter sseeesscevecsceseccsssceseses Sects 10, Olisia pp.
13« Verticillasters ebracteate or when bracts present very
small, few and setaceous, as long as or shorter than
pedicels
14. Verticillasters for the most part approximate in a dense
spike; upper corolla lip entire or retuse ..... Sect, 7. Candida
14 Verticillasters remote for the most part; upper corolla
lip deeply emarginate sescesessscescsssscess Sects 10, Olisia pp.
12, Stem adpressed-tomentose or pubescent, sometimes pateatly
pilose with simple and straight eglandular and/or glandular hairs
15« Stem adpressed tomentose or pubescent, often eglandular
16, Flowering stem ending in stiff spines; verticillasters
with herbaceous bracts with mucronate tips, as long as
calyx tube; indumentum on stem long, sericeous-
tOmONLOSE sessvssnssacssnscsssssccsasasscace S00ts 10, Olisia pp.
16. Flowering stems not ending in spihes; verticillasters
with very small, setaceous bracts, i as long as pedicels;
indumentum on stem not long, sericeous-tomentose
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17. Stem sparsely puberulent; calyx tubular and + regular, inflated
in fruit; ocalyx mouth glabrous secesveesses Sect, 16, Thamnostachys
17. Stem adpressed-pubescent; calyx subcampanulate and
+ sub~bilabiate, not inflated in fruit; calyx
mouth hairy seseesvecscscssesscscescssoannsasess Secty 10 Olisia pp.
15+ Stenm patently pilose or hispid with glandular and eglandular
hairs
18, Corolla tube included; ecalyx with blunt teeth, leaves sessile
with cordate base sseeescscsccnscscssccnsansess Sect, 4o Roseostachys
18, Corolla tube exserted; calyx with pointed teeth; leaves
petiolate with cordate to attenuate base
19, Stamens slightly exserted from the corolla tube;
verticillasters remote; flowering stems ending in
spinescent branches sssssscsesccscccccscscesss Se0ts 17, Aucheriana
19. Stamens exserted, as long as the upper corolla lip;
verticillasters approximate for the most part; flowering
stems non-spinescent
20. Lower cauline leaves broadly ovate, 4=9 x 3«6cm, base
distinotly cordate; verticillasters ebracteate or with
very few and small setaceous bracts ses..... Sect. 6. Stachys pp.
20, Lower cauline leaves usually cbovate to narrowly
ovate-oblong or ovate-lanceolate, 1=5 x 0,52,5 em,
base attenuate to truncate rarely subcordate; verticillasters
usually with conspicuous herbaceous bracts, as long as calyx
or slightly less, rarely few and setaceous

(AR R R N ] Slot. 8. w
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9« Annual or when perennial with basal rosettes (usually sterile at
flowering time) or stems rooting at nodes
21, BStem shortly adpressed-pubescent or pubomlant.. sometimes with
patent glandular hairs; ocalyx teeth triangular to lanceolate-
subulate
22, Lower cauline leaves oblanceolate, attenuate at base;
calyx urceolate in fruit, mouth densely hairy;
always annual seessessasencesascsssssscncnces S00ts 15, Satureicides
22+ Lower cauline leaves ovate-lanceolate to ovate elliptic,
cordate to cuneate at base; ocalyx not urceolate in fruit,
mouth sparsely hairy; annual or when perennial with basal
rosettes of 1leaves seescccssscsvscsssesssasess Sect, 10, Olisia pp.
21. Stem patently pilose or hispid (ca 2mm) with glandular and
eglandular hairs, rarely glabrescent; calyx teeth oblong to
oblong-lanceolate
25« Calyx bilabiate and prominently nerved in fruit; lower
cauline leaves obovate, attenuate/toatc%ﬁf; always annual
24 Plant glabrescent; verticillasters ebracteate; corolla
lips exserted from calyx (tube and teeth)
testsesesssssssnsescasasassasansene 500t 14 Neurocalyx
24, Plant hispid to pilose; verticillasters bracteate;
corolla lips included in calyx (tube and teeth)
sessssscssevssvssasnsccssssscenss Se0te 13, Sideritopsis
23« Calyx sub~bilabiate, not prominently nerved in fruit;
lower cauline leaves ovate to ovate-elliptic, cordate to
subcordate at base; annusl or perennial
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25, Plant rooting at nodes, + perennial; verticillasters

2-f1oWered secevsscesecssccscscnssssnnncsssncssencass s00ts 12, Corsica
25« Plant not rooting at nodes, annual; verticillasters

4 6=LlOWered seessscscssssncssssnsssaconsssscess Sect, 11, Campanistrum
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C. SYSTEMATIC ACCOUNT OF STACHYS AND ITS INFRAGENERIC GROUPS
Genus = STACHYS L., Gens Pls eds 5: 253 (1754); Spe Pl. 580 (1753);
' Benth,, Labs Gen. et Spe 525 (1834); Benth, in DC,, Prodr, 12:
462 (1848) ex ps; Brig. in Engler & Prantl, NatBrl, Pflaszenfam.
u(3a): 260 (1896) k
Inol, Betonica Le, Gens Pl, eds 5: 250 (1754); Sps Pl. (1753).
m and perennial herbs, sometimes suffruticose or rarely dwarf
shrubs. Leaves simple, Broudly ovate-cordate to lanceolate, petiolate or
sessile, Verticillasters 2-20-flowered, dense or remote, with or without
bracts and bracteoles, Pod.i.oa_lu present or absent, Calyx tubular to
campanulate, 5«10«nerved, usually smooth, rarely ridged but never deeply
sulcate, sub-bilabiate to 4 regular, rarely bilablate; teeth 5, usually
subequal, sometimes posterior 3 distinet from 2 anterior, not dilated at
bases Corolla tube subexserted or exserted, rarely ineluded in calyx tube.
and ! usually nosi=~dilated towards mouth, annulate or rarely exannulate;
limb bilabiate, upper 1lip erect to subpatent, concave, entire or emarginate,
rarely stpongly forked, lower lip trilobed, the median one largest and
entire to emarginate, Stamens 4, ascendant, exserted from corolla tube,
poaterior pair usually shorter than anterior pair, rarely i at the same
level and arising at a higher level than anterior pair inside corolla tube;
filaments usually with few swollen hairs near the region of attashment with
corolla tube, or naked; anthers bilocular, usually divaricate rarely sube
parallel to parallel. Style gynobasic, apex subequally bifid into subulate
stigmas; nectaries 4~lobed, alternating with ovary lobes, anterior one
largest, Nutlets dry, obovoid to oblong, sometimes flattened-trigonous,
apex rpunded, attachment small and basal, ventral ridge smooth or distinct.
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Distribution of genus: Subcosmopolitan (excluding Australis); mainly
centred in Mediterranean and S5.W. Asia,

I Subgenus STACHYS

Syn: Zietenia Gleditsch, Syst, Plant, 185 (1764); Gled. in Mem,
Acad, Berl, 22: 3 (1766)
Irixago Haller, Hist, Strip, indigenar, inech, 101 (1768);
Moench, Meth, Plant. 394 (1794); Hoffm, & Link, Fl, portng, 1:
102 (1809) non Trixago Stev;(iazj) nec Rafin (1836)
Galeopsis Moench, Meth, Plant 397 (1794), non L. (1753)
Tetrahitum Hoffm, & Link, Fl, portug, 1: 103 (1809)
Eriostomum Hoffm, & Link, Fl, portug, 1: 105 (1809)
Irixells Fourr. in Ann, Soc. Linne Lyon. NeS. 17: 135 (1869).

Flowering stems usually branched, Leaves usually with weakly crenate
to subentire margin; floral leaves gradually passing from larger to smaller
“sisess Verticillasters (2)=4~20-flowered, Bracts few to numerous, sometimes
sbsent, harbaceous to setaseous with narrowed and unhardensd base, Pedicels
(0s2)=1=10 mms Calyx usually sub=bilabiate, rarely + regular to bilabiate;
teeth 1 unequal; mouth hairy or glsbrous, Corolla tube subexserted or
- exserted, rarely included, annulate or rarely examnulate, Anther cells
divaricate or rarely subparallel, Nutlets obovoid to bluntly trigorous, rarely
oblong-elongate, apex smooth rarely notched or apiculate in the middle, margin
wing usually absent or rarely present near the base,
Petiole anatomy: Adaxial phloem usually sbsent in the vascular bundles,
(Fig. 20, PL. 9).
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Nutlet anatomy: Inner sclerenchymatous layer of mesocarp with selariform
to pitted unthickened areas. (Fig. 17, Pl. 11 & 12).

Distribution: Throughout the generic range.

Type:  Se sylvatics L.

Sects 1, ERIOSTOMIM (Hoffm, & Link) Dumort,, Fl, Belgica 45 (1827)
Syn, Cenus Exriostomum Hoffm, & Link, Fl, portug. 1: 105 (1809)
Sect. Eriostachys Bemth,, Lab, Gen, et Sp. 526 (1834)
Sest. Eriostomum (Hoffm, & Link) Briqs in Engl, & Prantl, Nattrl,
Pflangenfam.;(3a): 261 (1896),

Perennial, usually with basal sterile rosettes, not always persistent.
Flowering stems simple or rarely branched, Indumentum densely lanate to
tomentose, rarely sparsely pllose or adpressed-pubescent, Basal leaves ovate
to oblongelanceolate, + crenate to subentire, cordate to attenuate at base
and long petioled, | Cauline leaves similar but smaller, shortly petioled to
subseasile, gradually passing into 4 sessile floral leaves, Verticillasters
(4=6)-12=-20~flowereds Bracts numerous, ovate-lanceolate to linearelanceolate,
herbaceous, usually sof'tly rarely stiffly spinescentetipped. Pedicels 2-10 mm,
Calyx sub=bilabiate to 4 regular, campamilate to tubular; teeth subequal,
tip spinescent, mouth hairy. Corolla tube subincluded, annulate; upper
corolla lip densely sericeous-tomentose on outer surface usually expeeding it,
Nutlets obovoid, slightly winged near base, apex smooth,
Distribution: Europe, N Africa, S.VW. Asia, eastwards to Cs Asia and Nepal.
(Map 6).
Type: 3. germanics L.
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Key to subsections and series:

1+ Calyx sub-bilabiate with unequal teeth; stem densely lanate-villose
to adpressed-tomentoss; glandular hairs present at least in some
part of plant body
2, Lower cauline leaves oblong-spathulate and narrowed towards base,
attenuate or rounded at petiole, rarely or few subcordate;
stem adpressed-tomentose sesessessvssesssscsscscsss Subsect, Creticae
2. Lower cauline leaves ovate to ovate~lanceolate, rarely
oblong-lanceolate, broader towards base, usually cordate, rarely
subcordate to truncate at petiole; stem patently lanate-
villose to densely pilose seesesssesssssscesssess Subsect, Cermanicae
3+ Verticillasters 10-16-(=20)-flowered; bracts many,
not spinescent &t 4D sescvscvcccnnssacscnsranessssacssss Series A.
3e Verticillasters L-6~flowered; bracts few and spinescent
B8 31D ceonnssssnsasiscrnsbiosesndsirabinssvedanssisinas Suries 2
1¢ Calyx & regular with s+ equal teeth; stem soft-pubescent;
glandular hairs absent from plant DOdy esessessess Subsect, Spectabiles

Subseot. Germanicae Bhattacharjee, subsects nov.
Syn: Sects Eriostachys Benth, 5 Germanicas Boiss., Fl. Or, Lt 715
(1879) p.p.
Seots Eriostomum (Hoffm, & Link) Briqs 8 Germanicae Boiss.,
Briq. in Engler & Prantl, Natfirl, Pflagsenfam. 4(3a): 264
(1896) pap.
Subsect. Lanatae Knorr. in Fl, URSS 21: 200 (1954) nom. invalid.
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Stem patently lanate-villose or sometimes sparsely pilose, Lower
cauline leaves usually ovate or ovate-lameoiata to oblong-lanceolate,
broader towards base, cordate to subcordate, rarely truncate at base; leaf
margin distinetly or rarely weakly crenate-dentate. Calyx subebilabiate,
teeth unequal, glandular hairs usually present,

Distribution: Throughout the sectional range. (Map 6).

Type: BS. germanica L.

Series A.

Stem lanate~villose, Bracts not spinescent at tip, Verticillasters
10=20-flowered, Calyx weakly nerved.
Distribution: Throughout the sectional range.
Type: S, germanica L.
Other speciea: S, sericophylla Haléesy, S. alpina L., S, balansae Boiss.,
Se ehrenbergii Boiss., S, risehensis Bhattacharjee, S, huberemorathii

Bhattacharjee, S, pinetorum Boiss., S, tourmefortii Puiret, S, obliqua
Waldst. & Kit,, S, acutifolia Link, S, heraslea All., S, sibirica Link,

Ss persica Gmel,, S, hissarica Rgl., S. floccosa Benth., S. tschatkalensis Knorr,

Series B,

Stem sparsely and patently pilose to hispid, Bracts stiffly spinescent
at tip. Verticillasters (2)-ij~6-flowered., Calyx strongly nerved.
Distribution: S.W. Anatolia, Lebanon, N, & W, Syria.

Type: S, libanotica Boiss.

Other species: S, sericantha Davis
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Subsect. Creticae Bhattacharjee, subsect. nov.

Syn: Seot. Dasystoma Ce Koch in Linnaea 21: 685 (1848) peps S Germanicae
Boisse, Fle Ore 4: 715 (1879) peps
Subsect. Lanatae Knorr. in Fl, URSS 21: 200 (41954) nom, invalid.

Stem usually densely adpressed-tomentose, rarely sparse. Lower eauline
leaves oblong-spathulate narrowed towards base, attenuate to rounded, rarely
subcordate at petiole; leaf margin obscure cremulate to subentire, Calyx
sub-bilabiate, teeth unequal, glandular hairs usually present,
Distribution: Whole of Mediterranean Europe, Turkey, Iran, :Caucasia dnd
Ce Asla, (Map 6).
Type: BSe cretica L.
Other species: S, tmolea Boiss., S, thirkei C. Koch, S, byzantina C. Koch.
S. macrotricha Rech, fil,
Subsect. Spectablles Bhattacharjee, gubsects nove.

Syn: Seots Eriostachys Benth, § Germanicas and 5 Miorantheae

Boisss, Fls Ore 4: 715 (1879) Pepe
Subsect. Spectabiles Knorre in Fl, URSS 21: 202 (1954) nom, invalid,

Stem shortly adpressed-pubescent. Lower cauline leaves ovate~lanceolate
to ovate, rounded to subcordate at base rarely cuneate, leaf margin weakly
to distinotly orenate-serrate, Calyx s regular, teeth equal, eglandular.
Distribution: S.W, Asia (Lebanon, N, Syria, Turkey, Iran, Caucasia and
Afghanistan). (Map 6).

Type: S, spectabilis Choisy
Other species: S, viticina Boiss., S, longispicata Boiss, S. huetii Boiss.,

Se_bayburtensis Bhattacharjee & Huberwiorath,
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Sect, Eriostomum is a fairly homogeneous section in its overall character
rvesemblances, and has a wide range of distribution throughout Burope, Asia
and part of N, Africa, MNostly the members grow in damp and moist places,
bearing characteristic herbaceous stems with basal sterile rosettes, but
sometimes xeromorphic characters have been evolved in response to drier or
exposed conditions (esgs Ss eretica)s On the whole the section apparently
contains a larger assemblage of primitive characters than other groups of
Stashys (cf. Table 3, pe 113)s From a phylogenetic viewpoint the group may
stand near or be derived from a more generalised ancestral stock, For
convenience of use and sake of naturalness, this large section is divided
into 3 subsections of which subsect. Spectabiles is mainly oriental and Irano-
Turenian in distribution, while the other two, subsect. Creticae and subsect,
Germanicae, grow widely throughout Europe and Asia. The former covers two
phytogeographical regions (Mediterranean and Irano-Turanian) and the latter
ogours in three, viz, Euro-Siberian, Mediterranean and Irano~Turanian regions,
Series B. of subsect, Germanicae is restricted to the B, Mediterranean sub-
region,

On the basis of character distribution, the affinities of this section
can be traced on one hand to the monotypic Sect, Musronata and to Sect.
Infrarosularis on the other (Table 3, p. 113 ), but there are sufficient
Mor@ea to maintain them as 3 different sections. In respect to characters
2, 3 end 7, Sect, Eriostomum largely agrees with both Sect. Mucronata and
Sect. Infravosularis, whereas in characters 7, 10, 11, 12 and 13 it agrees
more closely with Sect, Mucronata and in 5, 8 and 9 with Sect, Infraresularis,

Sect, Eriostomum also resembles  subgen. end Sect. Betonica in several
Betonica characters that are present in all or some species of Sect. Eriostomum
(cfe Table 1, ChJIIIA). This resemblance may have persisted from a common
ancestral stock,
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Table 3. Morphological character variation in 3 sections of Stachys L.
CHARACTERS SECT. SECT. SECT,
_ MUCRONATA | ERTIOSTOMUM | INFRAROSULARIS
1+ Herbaceous perennial in | - . -
habit
2, Basal rosettes present + - +
3. Leaf indumentum adpressed + +(=) (+)=
sericeous tomentose
4o Cauline leaves several - + -~
palred
5¢ Flowering stem usually - + +
unbranched
6, Verticillasters 10«20~ - +(=) e
flowered
7. Brasts conspicuous, + + +(=)
herbaceous i as long as
calyx
8. Bract tip not spinescent - +(=) +
9. Calyx subebilabiate with - +(=) +
shortly spinescent tip
10, Calyx mouth hairy + + -
11. Corolla subincluded + +(=) -
12, Upper corolla lips + + -

sericeous tomentose out-
side, hairs exceeding it

13. Nutlets obovoid with

slight basal wings

Key:

+(-) mostly present, (+)- mostly absent.

+ present, — absent, +- more or less equally present,
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Sect, 2, MUCRONATA Bhattacharjee, sect., nov.
Syn. Sect, Zietenia Benth,, Lab, Gen, et Sp. 531 (1834) pepe exel. typ.
Sect. Stachyotypus Benth, § Fruticulosae Boiss., Fl, Ore 4: 716
(1879) pepe
Seot. Bustachys Brig. S Fruticulosas (Boiss.) Brig. in Engler
and Prantl, Nat@rl, Pflanzenfam. 4(3a): 264 (1896) pepe

Dwarf', suffruticose perennials with basal sterile rosettes, Flowering
stems divaricately branched, Indumentum densely lanate to tomentose eglandular,
Basal leaves oblong, erenulate, cuneate to truncate at base, long=petioled.

Cauline leaves few, +

ingonspicuous, sessile, similar to but smaller than

basal leaves, Floral leaves sessile, shorter than verticillasters. Verti-
cillasters 2-flowered, Bracts lanceolate to terete, herbaceous, spinescent

at tip, & as long as calyx tube. Pedicels 5=10 mm, becoming 12«14 mm and

harder in fruit, Calyx i regular, campanulate with strong veins; teeth

equal, strongly spiny; mouth densely hairy, Corolla tube subincluded, annulate;
upper lip sericeous-tomentose on outer side exseeding it., Nutlets cbovoid,
slightly winged near base. Monotypic.

Distribution: S, Greece (E. Crete and Karpathos). (Map 6).

Type: S, mucronata SBieber,

In some distinet morxphological characters like bushy divaricate habit,
strongly nerved and stiffly spiny calyx, 2-flowered verticillasters with
very long and hard pedicels, this monotypic section is unique and isolated
in itselfs In respect to these characters, Sect. liucronata shows resemblance
to some other isolated sections, like Aucheriana, Thamnostachys and subsect.
Spinosae of Seoct, Olisia. These apparent similarities could probably be due
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to convergence, because the charecters mentioned above are liable to be
influenced by extreme environmental conditions. Strong correlation with
other morphological characters which are more stable in nature, like presence
of basal rosettes, subincluded corolla tube, densely sericeous-tomentose
upper corolla lip, densely hairy calyx mouth, and lanate-tomentose indumentum,
suggests an affinity with the section Briostomum (Hoffm, & Link) Dumort.
(Table 3).

Sects 3. INFRAROSULARIS Bhattacharjee, sect. nov.
Sym. Sect. Zietenia Benths in DC., Prodr. 12: 486 (1848) pepe excl, typ.
Sect. Staghyotypus Benth, § Infrarosulares Boiss., Fl, Ors 4:
716 (1879) pepe

Sect. Zustachys Briq. § Infrarosulares (Boiss,, Brig. in Engler
end Prantl, Net@rl, Pflangenfam. 4(3a): 265 (1897) pepe

Suffrutescent perennials with basal sterile rosettes, saxatile, Flowering
stems i unbranched, Indumentum greyish-tomentose, sometimes patently pilose
eglandular and/or glanduler, Basal leaves ovate-oblong to elliptic, obscurely
crenate, cordate to cuneate at base, long petioled, Cauline leaves few
(2«3 paired), shortly petioled to subsessile, similar to bub smaller than
basal leaves, gradually passing into smaller and sessile to subsessile floral
leaves. Verticillasters 4=12-(=16)-flowered., Bracts few, lanceolate to linear,
herbaceous to setaceous, as long as calyx tube or smaller, not spinescent,
Pedicels 1-6 mm, Calyx s regular to sub-bilabiate, subcampanulate to tubular;
teeth & unequal, tip softly spinescent; mouth without hairy ring, Corolla
tube subexserted to exserted; upper 1lip sparsely hirsute on outer surface but
not expeeding the lip, Nutlets obovoid to + oblong, base not winged.
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Distribution: South and adjacent E, Anatolia, (Map 3).

Type: Se rupestris lMont, & Auch,

Other species: S, cataonica Huber-lorath & Bhattacharjee, S, petrokosmes
Rech, fil., S, amanica Davis, S, pumila Banks & Sol. S, citrina Boiss.

This section forms a coherent group of closely allied chasmophytes of
the eastern Mediterranean region, probably endemic to Anatolia, Its taxonomic
position is quite isolated though some phenetic resemblances can be traced
with the widely distributed Sect, Eriostomum, The distinctness of this
rosulate section of chasmophytes is in marked contrast with the close relatione
ship of the taxa within it, This may have resulted from alternating phases of
isolation and hybridisation, in the manner described by Ehrendorfer (1958)
for "fossil hybrid swarms" in Galium, Biosystematic studies are needed.

Sects, 4. ROSEOSTACHYS Bhattacharjee, sect. novs
Syn. Sect, Eriostachys Benth, 8 lNicrantheae Boiss., Fl. Ore 4: 715
(1879) pep.
Sect. Eriostomum (Hoffm, & Link) Briq. 8 BifIorae Brig. in Engler
& Prantl, Nattrl, Pflanzenfam, 4(3a): 262 (1896).

Suffrutescent perennials without basal sterile rosettes saxatile,
Flowering stems branched, Indumentum patently hispid glandular and eglandular,
Lower cauline leaves ovate-elliptic, crenate, apex obtuse, cordate to subcordate
at base, sessile. Median cauline and floral leaves same as lower cauline but
smaller upwards, Verticillasters (2e)-i=(6)-flowered, remote. Bracts lanceolate,
herbaceous, as long as calyx, tip blugt. Pedicels 2«6 mm, Calyx tubular,
teeth subequal, blunt tipped. Corolla tube included; upper and lower lips
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thick and fleshy with dense short adpressed hairs outside. Nutlets obovoid.
Manotypin.
Distribution: Libya (Cyrensica). (Map L).
(Desf.)

Type: S, rosea/Boiss,

This monotypic S, Mediterranean section is quite distinet and isolated

in some of its characters like saxatile suffrutescent habit, sessile leaves,
blunt and thick calyx teeth, completely included corolla tube and thick
densely hairy corolla lips, An affinity may be traced to some extent with
Sect. Setifolia with which it shares bracteate and few flowered verticillasters
but otherwise remains quite distinct by the above mentioned distinguishing
characterss The infrasectional name "Biflorae" of Briguet (1896) is not
acceptable (or valid) in that the number of flowers per verticillaster on

the same inflorescence axis varies from 2«6, more frequently the number being 4.

Sects 5. SETIFOLIA Bhattacherjee, sects nove
Syn, Sect. Eriostachys Benth, in DC., Prodre 12: 466 (1848) pepe

Secte Eriostaechys Benth, S Micrantheae Boiss., Fls Ore 4: 715
(1879) pepe

Sects Stachyotypus Benth, S5 Sylvaticae Boiss., ope cite (1879) pepe

Sects Eriostomun (Hoffm, & Link) Briq, § Micrantheae (Boiss, , Brig.
in Engler & Prantl, Nat@rl, Pflangenfam, 4 (3a): 262 (1896) p.p.

Sects Eriostachys Benth, subsect, Setiferae Knorr., in Fl, URSS 21:
211 (1954) nom, invalid,

Perennials with long rhizomes, Basal sterile rosettes absent., Flowering
stems elongate, simple, usually unbranched, rarely branched above, Indumentum
patently hispid to subpatent or adpressed soft pubescent eglandular or glandular,
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Lower cauline leaves lanceolate, serrate, apex acute, subcordate to truncate
at base, shortly petioled., Median cauline and floral leaves similar but
smaller than lower cauline ones, sessile and usually spinescent at tip.
Verticillasters L=G=flowered, s+ remote. Bracts lanceolate, herbaceous with
spinescent tip, rarely few, setaceous, as long as or slightly less than calyx
tube, Pedicel 1-2 mm, Calyx + regular, subcampanulate; teeth subequal,
subpatent to patent, muoronate tipped. Corolla tube subexserted, saccate,
incompletely annulate, Nutlets obovoid, espiculate with prominent ventral rib.
Distribution: N, Irag, Turkey, Caucasia, Iran to Afghanistan, (Map 1).

Type: S, setifera C.A, Mey.
Other species: S, iragensis Bhattacharjee, S, menthoides Kotschy & Boiss.

This section is related to Sect, Staghys in having a similar type of
habit, lanceolate, shortly petioled to subsessile leaves and feweflowered
verticillasters, but diff'ers in various other features such as, stamens slightly
exserted from corolla tube, floral and usually cauline leaves with sharp
spinescent tip, and large and conspicuous, mucronate~tipped bracts. Considering
all these distingufatod oharacters, it is kept distinot from Sect, Stashys.
Boissier (1879) treated two species, S, setifera and S, menthoides, under two
different sections, Eriostachys and Stachyotypus respectively, mainly
emphasigsing the woody and herbaceous nature of the flowering stem, which seems
a very umnatural treatment, Overall resemblances show these two species to
be closely allied,

Sect, 6. STACHYS
Syn, Sect. Stachyotypus Dumort,, Fl, Belg. 45 (1827)
Seot. Stachyotypus Benth,, Lab. Gens et Sp. 527 (1834)
S;ot. Eustachys Briq. in Engler & Prantl, NatWirl, Pflansenfam,
4 (3a): 262 (1896).
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Mesophytic or suffrutescent perennials, with or without long rhizomes,
Basal sterile rosettes absent. Flowering stems elongate, simple, usually
unbranched, rarely bramhed. above. Indumentum patently hispid sometimes sub-
patent to adpressed-pubescent, glandular and eglandular, Lower .oa.uu.ne leaves
ovate~lanceolate, serrate to crenatseserrate, apex acute, cordate to truncate
at base, peticlate to subsessile, Median cauline and floral leaves similar
but smaller upwards, sessile and herbaceous, rarely soft-spinescent at tip.
Verticillasters 4=6=(10)=flowered, Bracts small, O.5-1.5 mm, setaceous.
Pedioels Os51,5 mms Calyx subebilsbiate, subcampanulate to campamulate;
teeth subequal, spinescent tipped. Corolla tube exserted, sascate, annulate,
Stamens extended as long as upper éepolla lip. Nutlets obovoid, apex round,
ventral rib faint,

Distribution: Temperate Eurasia and N, America, S. Africa (7). (Map L4).

Type: Ss sylvatica L,
Key to subsections:

1« Plant with long rhizomes, growing in damp (and often shady) places;
corolla tube saccate towards base sssssssassscsessce SUbsect, Sglvaticae

1+ Plant without rhizomes, growing in rock crevices; corolla

tube not mc&tS CAN RO RO PNV ARNCRNOONINENONIORRORRE s“bﬂ”ta C:L'I:'Oi.‘na.tae;

Subsect. Sylvaticae Bhattacharjee, subsect. nov,
Syn. Sect. Stachyotypus Benth, S Gemuinae Benth,, Labs Gen. et Spe
527 (1834) and S Elatae Benths in DC. Prodre 12: 468 (1848)

Sect, Stachyotypus Benth, S Sylvaticae Boiss. Fl, Or. 4: 715 (1879).

Plant peremnating by long, creeping rhizomes growing in damp places.
Floral leaves not spinescent-tippeds Calyx teeth lanceolate-subulate,
Corolla tube saccate at base,
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Distribution: Throughout the sectional range. (Map L4).

Type: S sylvatica L.
Other species: S, hydrophila Boiss., S, palustris L.

Subsect. Circin-atae Bhattacharjee, subsect, nov.

Syn. Sect. Stachyotypus & Ruderales Benth,, Lab, Gen. et Spe (1834) p.p.

Plant without rhizomes, growing in rock crevices, Floral leaves softly
spinescent. Calyx teeth ovate~triangular to lanceolate, Corolla tube not
sagcate,

Distribution: Spain and N.,W, Africa. (Map &),
Type: BSe ecireinats . L'Henit.

Other species: S, guyoniana de Noé, Se durandiana Coss., S, mialhesii de Noé.
subsect Sylvaticae of Sect. Stachys has affinity with Sect. Setifo

as pentioned befores On the other hand, Subsect. Girgimatae shows certain
resemblances with Sect, Swainsoniana, particularly in suffruticose habit,
long exserted stamens, and patently hispid stem indumentum,

Sects 7 CANDIDA Bhattecharjee, Sects nov.
Syn: Seot. Stachyotypus Benth, S Ruderales Benths, Labs Gen. et Spe
528 (1834) pep.
Sects Stachyotypus Benth, S Ambleiae BE:;;:, Fle Ore 4: 746 (1879) pep.
Sect. Eustachys Briqe 5 Ambleiae Boisas,/in Engler & Prantl, Nattrl,

Pflangenfam 4 (3a): 265 (1896) pap.

Suffruticose perennials without sterile besal rosettes, saxatile. Flowering
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stems dwarfish, branched, Indumentum densely floccose-~tomentose with long
curly eglandular hairs, Lower cauline leaves ovate-orbicular, rarely
oblanceolate, margin subentire, cordate or rounded, rarely attenuate at base,
petiolate, Median @d floral leaves similar but smaller than lower cauline
leaves, shortly petioled to subsessile or sessile. Verticillasters L=0-
flourod, congested into a dense spike, Bracts inconspicuous, few or absent
altogether, Pedicels 2«3 mm, Calyx & regular, subcampanulate, teeth subequal,
blunt to softly spinescent, Corolla tube subexserted, Nutlets round, obovoid,
slightly winged near base.

Distribution: Greece and Morocso, (Map 1).

Type: 8, candida Bory & Chaub,

Other specles: S, chrysantha Boiss., S, iva Griseb,, S, spreitzenhoferi
Heldr., S, saxicola Coss. & Bal., S, maweana Bal.

The section shows an affinity with Sect. Swainsoniana in the nature of
corolla shape, congested inflorescences and long exserted stamens. S, saxicola
is a characteristic N,W, African endemic, showing marked d.ia,jumfion from the
rest of the related species endemic to Greece. This species is particularly
characterised by the fragility of the older portion of its flowering stems,

Sects 8. SWAINSONIANA Bhattacharjee, sects nove
Syn. Sect. Zigtenia Benth,, Labs Gen. & Sps 531 (1834) p.p. exol. typ.

Sect, Stachyotypus Benth, 5 Fruticulosae Boiss, Fl, Ore L4t 716
(1879) and § Sylvaticae Boiss. Fl, Ore 4: 715 (1879) p.p.

Sect, Zustachys Briq. § Fruticulosae (Boiss., Brige in Engler
& Prantl, Natlrl, Pflanszenfam. 4 (3a): 264 (1896) p.p.
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Suffruticose perennials without basal rosettes of sterile shoots, saxatile.
Flowering stems dwarf or elongate, branched, Indumentum patently pilose to
hispid glandular and eglandular, Lower cauline leaves obovate to ovate,
attenuate or rotund to subcordate, subsessile to petioclate. Median cauline
and floral leaves similar but smaller than lower cauline leaves, sessile to
shortly petioled. Verticillasters (4)e6=(10)=flowered, Bracts linear-
lanceolate, herbaceous, as long as calyx tube or smaller, sometimes caducous.
Pedicels 2-5 mm, Calyx sub-bilabiate to bilabiate, subcampanulate to campanue
late; teeth subequal to unequal., Corolla subexserted, upper corolla lip naked
to sparsely hairy outside., Nutlets obovoid, slightly winged at base.
Distribution: Balkan peninsula (Greece, Albania, Yugoslavia, Bulgaria).

(Map 5),
Type: S, swainsonii Benth,
Key to subsections and series
1. Legves obovate with attenuate base, rugose in texture; habit
dwarfish ¢(5)=16=(20) €M seesasesvessssassesssss Subsect, Swainsonianeae
1« Leaves ovate-oblong to ovate-lanceclate with rounded to sube
cordate base, not rugose in texture; habit elongate
¢ (20)=30<55 O ssesesssscssessscscnscsscnsesssess Subsect. Decumbentes
2, Calyx subebilabiate, futh subequal, lanceolate-subulate
with long setulose tiD sesesssecsscscsssscccsscssessnsnesess Series A,
2, Calyx bilabiate, teeth unequal, lanceolate, spinescent

tipptd eeesesssesssssstesesessssastnssensssnsscnsnsesssssse DOries B,

Subseot. Swainsonianese Bhattasharjes, subsecte nov.
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Stem dwarfish ¢.5=16-(20) om. Leaves rugose, obovate with attenuate
base, subsessile.
Distribution: Greece. (Map 5).

Type: Se swainsonii Benth,
Other species: S, enboica Rech. fil., S, spruneri Boiss, ex Benth.,

S, ionica Halacsys
Subsect, Decumbentes Bhattacharjee, subsecte nove

Stem elongate c.(20)=30-55 ems Leaves not rugose, ovate to ovate-
lanceolate with rounded or subcordate base, petiolate.

the
Distribution: Central, E, and W, part of/Balkan Peninsula, (Map 5).

Type: Se decumbens Pers,

Series A.
Calyx sub~bilabiate, densely hairy; teeth lanceolate subulate with
long setulose tip,
Distribution: Greece, Bulgaria and Yogoslavia,
Type: S, decumbens Pers,
Other species: S, canescens Bory & Chaub, S, plumosa Griseb, S, panagaea Phitos

Serdes B,
Calyx bilabiate, i glabrescent; teeth lanceolate with glabrescent and
spinescent tip,
Distribution: Eastern and central part or,;g:lhnn Peninsula,
Type: S, anisoghila Vis,
Other species: S, menthiifolia Via.
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Subsect, Decumbentes has some affinity with Subsect Circinzatae of
Sect. Stachys and Subsect. Rectae of Sect, Olisia in habit, corolla and stamen
structure. The other Subsection Swainsonisneae on the other hand is more
strongly related to Sect. Candida, The whole section is characterised by its
suffruticose and saxatile habit, being mostly restricted to rock crevices.

Sects 9¢ FRAGILICAULIS Bhattacharjee, sects nove
Syns Sect. Chamaesideritis (Reich,) Benth, and Staghyotypus Benth, in
DCy Prodr, 12: 472-283 (1848) paepe
Seot, Staochyotypus Benth, ¥ Rectag Boiss. and ¥ Fragiles Boiss.,
Fl, Ore 4: 716 (1879) pepe
Seot, Bustashys Briq, 8 Rectae Boiss,, and B Fragiles Boiss.,
Brige in Engler & Prantl, Natlrl, Pflangenfam. 4 (3a): 263

(1896)
Sect. M subsect, M Rech, fil, in Bot, Jahrb, 71:
526 (1941).

Suffrutescent perennial without basal rosettes of leaves, saxatile.
Flowering stems fragile below, erect or pendent, branched, Indumentum patently
pilose, rarely subpatent, Lower cauline leaves orbicular to ovate, rarely
ovate-lanceolate, crenate-dentate to érenate, cordate to subcordate at base,
petiolate to subsessile, Median cauline leaves similar but smaller, shortly
petioled to sessile, Verticillasters (2-) 6-10 (=16)-flowered, Bracts few
or caducous, linear-lanceolate to linear, herbaceous to setaceous, as long
as calyx tube or smaller. Pedicels 2-6 mm, Calyx i regular, infundibuliform
to subcampanulate, herbaceous; teoth subequal, usually blunt #o softly spines-
cent-tipped, rarely spinescent (S, viscosa Mont. et Auch,), Corolla tube
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exserted, annulate or exanmulate, Nutlets obovate, trigonous, with or without
marginal wing, apex apiculate to notched,
Distribution: On rocks end cliffs of 8.,W, and East Anatolia, N, Iraq and

We Iran, (Map 1;.).

Type: S benthamiana Boiss.

Key to subsections and series:

1+ Bracts inconspicuous, very few, setaceous, as long as pedicel
(ce 1=3 mm), sometimes cadusous; nutlets oblong,
apiculate sesecveccsccscscnsccssssscennssssssssassvose Subsect, Fragiles
1« Bracts conspicuous, several, herbaceous, sometimes setaceous,
as long as or slightly shorter than calyx tube (c. 2«6 mm);
nutlets obovoid, apex smooth or rarely notched
seeesesscsssssensassssssvesscnsses DUDSEct, Multibracteatae
2. Bracts herbaceous, patently pilose; stem patently pilose
to hispid sesesescccsessscsssesssscssncssssssescsssnscssenee Series A,
2, Bracts setaceous, glabrescent; stem subpatent to retrorse-

pub.'cent LA AR R R R R N N ] S.ﬂ.ﬂ 2.

Subsect, Multibracteatae Bhattacharjee, subsect, nov.
Syn. Sect. Stachyotypus Benth, 8 Rectae Boisss, Fl, Or. 4: 716 (1879) p.pe

Bracts conspicuous, herbaceous, rarely setaceous c. 2-6 mm, Calyx teeth
oblong-lanceolate to triangular, uma.lly blunt, rarely soft-spinescent,
Nutlets obovoid, slightly winged near base, rarely with apical wing.
Distribution: E, Anatolia, Ne Iraq and We Iran, (Map 4).

Type: Ss benthamians Boiss.
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Series A.

Stem patently pilose to hispid. Bracts herbaceous, pilose, as long as
calyx tube or slightly less (c. 4=6 mm),
Distribution: S.E, Anatolia, Ns Iraq and W, Iran,

S. frogillima DBornm,
Other species: S, lanigera Rech, fil,, S. graveoleus Nabélek, S, glechomie

folia Nébélek, S, brantii Benth,, S. megalodonta Bornm,

Series B,
Syn. Sect. Staghyotypus Behth, 8 Rectae Boiss., Fl, Or. 4: 716 (1579) p.p.
Stem retrorsely pubescent, Brects setaceous, glabrescent c. 2-4 mm,
Distribution: Throughout the range of subsect. Multibracteatae

Se benthamiana Boiss.
Other spegies: M Vatke, S, kurdica Boias. » S viscosa Mont &

Auche, Se laetivirens Rech, fil., S. asterccalyx Rooh. fls, S. subnuda Mont.
& Auch,

Subsect. Fragiles Rechs fils, in 7n-l. Bote Jahrh, 71: 526 (1941)
Stachyotypus 8 Fragiles Boiss., Fle Ore 4t 716 (1879)

Bracts inconspicuous, few andsetaceous, c. 1-3 mm, sometimes caducous.
Calyx teeth triangular to triangular lanceolate, tip softly spinescent.
Nutlets oblong-elliptic and apiculate, without marginal and apieal wing,
Distribution: S,W, Anatolis. (Map ).

Lectotype: S, longiflora Boiss,
Other species: S, euadenis Davis, S, pinardii Boiss,, S, yeniyirikensis

Bhattacharjee & Huber-Morath,
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Sect, Fragilicaulis, particularly subsect. Multibracteatae shows a
relationship with Sect. Olisia Subsect. Rectae, while Subsect. Fragiles has

an affinity with some species of sect, Swainsoniana in habit, flower and
verticillaster characters. In overall resemblances the whole section forms
a coherent group, Boissier (1879) kept the species in two.separate groups,
viz, § Reotas end 8 Fragiles under Sect. Stachyotypus. Later Rechinger (1941),
considering multiple character correlation, put the species together in one
group, subsect. Fragiles which seems to be a very reasonsble treatment, The
members of subsect. Fragiles in their account are restricted to characteristio,
often shady cliff communities and are at present more or less in a phase of
eontraction, On the other hand, subsect, Multibracteatae is more widely
distributed growing more of'ten in xerophytic communities petticularly in
aloping rocks, Intermediates often ocour where two of these taxa are in
contact, suggesting that hybridisation is ocourring,
Sects 10. OLISIA Dumorts, Fl. Belgica, 44 (1827).

Syn. (a) Campanistrum (Habrl,) Reichb,, ¥l, Exo. Germ. I: 318 (1830).

Sect, Pseudosideritis W. Koechy syn, Fl, Germ, ed I: 569 (1837) p.p.

Suffruticose to fruticose perennials, rarely biennials or anmuals, with
or without basal rosettes of leaves, xerophytic. Flowering stems erect to
procumbent, branched, Indumentum adpressed-tomentose to pubescent, rarely
floccose~tomentose, Basal leaves ovate-elliptic to orbicular, cordate to
cuneate at base, long petioled, either passing gradually or abruptly into
cauline leaves, Lower cauline leaves ovate-lanceolate to oblanceolate, cuneate
to attenuate at base, gradually passing into smaller and sessile floral lesaves,
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Bracts usually few, setaceous, ¢, 1=3 mm, rarely herbacecus, lanceolate and
spinescent tipped, c. 6«8 mm long. Calyx sub-bilabiate, narrowly campanulate;
teeth subequal with aristate tip; calyx mouth with or without a ring of hairs,
Corolla tube subexserted, annulate, rarely exannulate (S, inanis)e Nutlets
smooth, obovoid, slightly winged at base.

Distrdbution: Mainly Mediterranean area of Europe and Asia Minor, extending
into Iran and Caucasia, (Map 2).

Type: S5, annua Le

Key to subsections and series:

1¢ Verticillasters with conspicuous, herbaceous, ovate-lanceolate to
lanceolate fmts, c.. 6«8 mm, densely hairy
2 Verticillasters {1~2-flowered; stem sericeous tomentose to
glabrescent, hairs straight
3« Flowering stems divaricately branched ending in stiff spines;
 stem densely sericeous~tomentose; basal rosette absent
Pesesecscessccsessssscsnnssssscascessene SUbsect. Spinosae
3« Flowering stems not divaricately branched and not ending in
spines; stem 4 glabrescent with few short and adpressed hairs;
basal rosette present seseeecssssssesss Subsect, Rosulatae Series A,
2, Verticillasters 6-10-(16)-flowered; stem floccose-tomentose to
arachnoid, hairs ourly ececcceccccssssscsscsccssass Subsect, Distantes
1. Vertieillasters with few, inconspicuous, linear and setaceous
bracts c. 1=3-(4)- mm, scarious to sparsely hairy
4. Stem retrorsely adpressed-pubescent; fruiting calyx usually gibbous
at base, lower teeth usually curved inwards towards

mouth R I e e Submto w
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4, Stem antrorsely adpressed-pubescent, rarely floccose-tomentose;
friting calyx not gibbous at base, lower teeth erect or recurved
5. Plant with basal rosettes of leaves ; distinet from cauline leaves; basal
leaves ovate-elliptic to & rotund, cordate to truncate at base
sesssssssssanscsrasasnserasesss Subseot. Rosulatae Series B,
5+ Plant without basal rosettes of leaves; lower cauline leaves
| oblanceolate to ovate-lanceolate, cuneate to attenuate
8l DABE ssesssvesnesnssnssssnncnssssssesssssnssoascssss Subsect. Rectae
6+ Stamens exserted more than half way along the upper corolla lip
7+ Stem adpressed-pubescent; upper corolla lip entire
to retuse ................................................ Series B.
7« Stem densely floccose-tomentose; upper corolla lip deeply
POPMAR e ssinnrssiannnaneivieinsnpebbovaiashinrnpbensvons BOURON ks
6. Stamens little exserted from the corolla tube, less than

W'w Qlons upper corolla 111) ssssssvansssnsssssssssssss SOries c_c

Subsect. Rectae Bhattacharjee, subsect. nov.
Syn. Sect. Chamaesideritis Benth,, Lab, Cen. et Sp.: 530 (1834)
Seot. Pseudosideritis W. Koch, Syn. Fl., Germ, eds I. 569 (1837) psp.
Sect. Staghyotypus Benth, § Rectae Boiss., Fle Ore 4t 716 (1879) fep.
Sect. Stachyotypus Benth, subsect. Rhotae Knorr, in Fl, URSS
21: 220 (1954) nomen invalidum
Suffrutescent, elongate, erect or procumbent perennials without basal
sterile rosettes, Indumentum antrorsely adpréssed pubescent, rarely floccose-
tomentose, Lower cauline leaves oblanceolate to ovate-lanceolate with cuneate
to attenuate base, Bracts few, inconspicuous, lineer and setaceous, glabrous

to sparsely bhairy c. 1=3 mm,
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Distribution: Throughout the range of section. (Map 2).

Type: 8, recta L.

Series A,
Stem densely floccose~tomentose., Upper corolla lip deeply forked.
Stamens exserted more than half way along upper corolla lip, (Monotypic).

Distribution: N, Morocco.

Type: 8, fontqueri Pau.

Series B,

Stem sparsely adpressed-pubescent to glabrescent, Upper corolla lip
entire to retuse. GStamens exserted more than half way along of the upper
corolla lip.

Distribution: Throughout the range of the section.

Type: S, recta L.

Other species: S, atherocalyx Ce Kooh, S leusoglossa Criseb,, S. avenaria
Vahl,, 3, beckeana D8rfler & Hayek, S, tetragona Boiss., S. virgata Bory &
Chaub, , QLM Harkgrs

Series C.

Stem sparsely adpressed-pubescent to glabrescent, Upper corolla lip &
retuse, Stamens little exserted from corolla tube, less than half way along
the upper corolla lip.

the
Distribution: N, Western part of/Balkan Peninsula, Turkey, Crimea and Caucasiae.

Type: Se dberics Biebs

Other species: S, angustifolia Bieb., S. sparsipilosa Huber-Morath &
Bhattacharjee.
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Subsect. Distantes Bhattacharjee, subsect. nov,

Syn. Seot. Stachyotypus Benths 8 Ruderales Benth, in DC., Prodr. 12: 472
(1&58) PeDe

Seat, Stachyotypus Benth, 8 Rectae Boiss., Fle Ore 4 716 (1879) pepe

Suffrutessent, elongate and erect perennials without basal sterile rosettes.
Indumentum floccose-tomentose to arachnoid. Lower cauline leaves ovate to
ovate-lanceolate with rounded to cuneate base, Bracts conspicuous, lanceolate,
herbaceous, spinescent tipped as long as or slightly less than calyx,
Distribution: B8,W, Anatolia, Lebanon and W, Syria. (Map 2).

Type: S, distans Benth,
Other species: S, aleurites Boiss,, S, bombycina Boiss,

Subsect. Aunuag Bhattacharjee, subsect. nov.
Syn. Seots gg_mml Benth, 3 Infrarosularés Boiss., Fl, Or. 716
(1879) pepe
Subsect, Maritimse Knorrs in Fl, URSS 21: 230 (1954) nom, invalid,

Suffrutescent erect or procumbent perennials, biennials or annmuals,with
or without basal sterile rosettes. Indumentum sparse or dense, retrorsely
adpressed pubescent, Basal and lower cauline leaves ovate-elliptic to
rhomboid-lanceolate, rarely oblanceolate, cordate to crenate at base, Bracts
few, linear-setaceous, ce 1=2,5 mm, glabrous to setose.

Distribution: Throughout the range of the section, (Map 2).

Type: Se anma L.

Other species: S, maritima Gouan, S, parolinii Vis,, S. talyschensis
Kapeller, S, mouretii Batt., & Pit.
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Se maritime, S. parolinii and S, talyschensis are constant perennials

in this group, whereas Se moureti and S, annua have annual, biennial and

perennial forms,

Subsect. Rosulatas Bhattacharjee subsects nove
Syn. Sects Stachyotypus Benth, § Rectae Boisss, Fl. Ore 4: 716 (1879) pep.

Suffrutescent, erect perennials or biennials with basal rosettes of
leaves, Indumentum sparsely pubescent to puberulent, sometimes glabrescent.
Basal leaves ovate-elliptio, cordate to crenate at base, Bracts few, incon-
spicuous, setaceous, 1~2 mm or less, sometimes herbaceous and spinescent-tipped
and as long as calyx tube,
Distribution: Anatolia and Syria. (lep 2).

Typéa Se diversifolia Boiss,

Series A,

Stem 4 glabrescent with few short and adpressed hairs., Flowering axis
not divaricately branched from the middle but rarely with few branches towards
apex or simple, Bracts herbaceous, lanceolate, spinescent tipped as long as

calyx tube., Calyx tube widely campanudate. (Monotypic).
Distribution: S, Anatolia and W, Syria.

Type: S diversifella Boiss

Series B,

Stem &+ puberuleat to glabrescent. Flowering axis divaricately branched
throughout., Bracts setaceous, 4 1 mms Calyx tubular,
Distribution: E, Anatolia,
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Type: S, inenis Hemsskn, & Bornm,
Other species: S, munzurdagensis Bhattacharjee

Subsect. Spinosas Bhattacharjee, subsect. nov.
Syn, Sect. Zieteonis (Gled.) Benth.,, Lab, Gen. et Sp. 531 (1834)

Sect. Stachyotypus Benth, § Frutioulosse Boiss., Fl, Ors 4:
716 (1879) peps

Armed, mach branched, dome-shaped shrublet, without sterile basal rosettes;
xerophytic, Indumentum adpressed-sericeous-tomentose., Lower cauline leaves
oblanceolate, attenuate at bases, Bracts herbaceous, spinescent tipped,
as long as calyx tube or more, densely hairy. (Monotypic).
Distribution: Crete. (Map 2).

Type: Ss spinosa L.

Sect. Olisia is a widely variable section having its greatest diversity
in the Mediterranean region of Rurope and Anatolia. ITha section is here
divided into 5 subsections and a few informal series. As a whole the aeotionl
shows affinities with Sect. Fragilicaulis, partioularly with Subséct Multi-
bracteatas, Ser. B, and also with Sect, Swainsoniana, Subsect. Decumbentes
Ser, Bs From the first it differs in not having fragile bases of flowering
stems and in its ovate~cordate median cauline leaves; from the latter it is
distinguished by having adpressed-pubescent indumentum and a + regular to
gub-bilabigte calyx, The distinction of Subsect, Spinosae and Subsect. Rectae
Sers A. from other subsections are more or less pronounced in their unique
hebit and indumentum nature, but they come closer to Sect, Olisia than to other
sections in two diagnostic characters, adpressed-tomentose indumentum and
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oblong lanceolate leaves., Subsect Anmuae has some closely related but
tremendously variable species within it (of particular mention is S, annua)
whish could be interpréted as a species complex, Its closest relative is

S, maritima growing on sand-dunes, it may have evolved from a martime ecotype
of S, annua (or its precursor). Cytotaxonomic and biosystematic investigations
. are needed to confirm their taxonomic status.

Sect. 11. CAMPANISTRUM (Habrl.) Reichb,, Fl, Exc., Germs 1: 318 (1830)
Syn. Sect, Stachyotypus Benth, $ Agrestes Benth,, Lab, Cen. et Sp.
529 (1834) pep.
Sect, Olisia Dumort, sensu Boiss., Fls Ore 4: 716 (1879) pep.

Procumbent to erect anmuals, branched divaricately above soil level.
Indumentum patently pilose to hispid, denae or sparse, rarely glabrescent
with aculeate hairs. Lower cauline leaves ovate to ovate-elliptic; orenate,
cordate at base, long-petioled. lNedian cauline and floral leaves aimilar but
gradually becoming oblong-lanceolate, cuneate at base, shortly petioled to
sessile; <floral leaves subentire to entire, softly spinulescent at tip.
Verticillasters i 6-flowered, Bracts few, setaceous, 2«5 mm, Pedicels 2-jmm,
Calyx widely campanulate, sub-bilabiate; teeth subequal, shortly muoronate to
long-spinescent-tipped; mouth with ring of hairs, Corolla tube subexserted
or sometimes included, annulate; upper corolla lip entire or forked. Nutlets
obovoid.

Distribution: Europe, N, Africa, W. Anatolia; introduced in America, (Map 1).

Type: S. arvensis (L.) L,
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Key to subsections:

1. Calyx teeth lanceolate-subulate with long spinulosé tip, hairy
throughout; upper corolla lip deeply forked ssseeee Subsect. Ocymastrum
1. Calyx teeth oblong-lanceolate or ovate-triangular with short
glabrous spinescent tip; upper corolla lip entire to

.mgmte ORI BPIENIIONONIONNNERDN0ARISRROOAORRERIDES Subaﬂct. &!!ma

Subsect. Ocymastrum Bhattacharjee, subsect, nov.

Syn: Seot. Olisia Dumort. Sensu Benth,, Lab. Gen. et Sp. 529 (1834) p.pe

Calyx teeth lanceolate-subulate with long spinulose tip, hairy throughout,
Upper corolla lip deeply forked.
Distribution: N, Africa, and W, Mediterranean Furope; recorded from Crete
and Lebanon. (Map 1).
Type: S, ocymastrum (L.) Brige
Other species: S. brashyclsda de Noé, S duricei de Nod

Subsect. Arvenses Bhattsharjee, subsect, nov.

Calyx teeth oblong-lanceolate to ovate-triangular with short and glabrous
mucronate tip. Upper corolla tip entire to retuse,
Distribution: Throughout the range of the section. (Map 1).

Type: Se arvensis (L.) L.

Other species: S, spinulosa Sibthorp & Sm,, S, arabica Hormem., S. marrubiifolia Viw.,

S.milanii Petr.

The affinity of Sect. Campanistrum, particularly subsect. Arvenses, is
with Sect Corsica and to some extent with 8S8ect. Stachys from both of which it
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differs in several distinguishing characters, From Sect. Corsica it is usually
distinguished by its annual and erect to prosumbent habit, L=8-flowered
verticillasters, and short-pedicelled flowers. From Sect. Stachys it differs

in its annual habit and shorter stamens and in not having a creeping perennating
rhizome, On the other hand Subsect. Ocymastrum resembles Sect. Olisia

Subsect Rectae in its erect to ascendant habit, s+ oblancelate median cauline
leaves and few setaceous bracts, but is peadily distinguished by having |
patently pilose indumentum, annual habit, and distinctly ovate-cordate lower
cauline leaves. On the whole, those four sections, Stachys, Corsica, Olisia,
Subsect. Rectae and Sect. Campanistrum are all inter-related in one way or another.

Sect. 12, CORSICA Bhattacharjee, sect. nov.
Syn: Sect., Stachyotypus Benth. § 0ligantheaeBenth., Labe Gen. et Sp.
529 (1834) pepe |
Seot. Stachyotypus Benth, § Agrestes Benth, in DC,, Prodr. 12: 477
(1848) pepe.
Sect. Stachyotyous Briq. S Olisiame Brig. in Engler & Prantl, Natirl,
Pflanzenfam, 4 (3a): 266 (1898) pep.

Low growing perennialsor sometimes annuals, rooting at nodes with slender
creeping branches, Indumentum sparsely and patently pilose. Leaves ovate to
ovate-elliptic, small, margin wavy or with 2-3 broad crenatiors :, cordate at
base. Verticillasters 2-flowered, remote., Bracts absent or very small,
setaceous c. 1mm. Pedicels 2-5 mm, Calyx & regular, campanulate, teeth i
equal, oblong-acuminate with mucronate tip. Corolla tube exserted, anmulate;
upper corolla lip emarginate to ratu.e; Nutlets obovoid. (Momotypic).
Distribution: Corsica and Sardinia, (lap 5).

Type: S, corsica Pers,
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Sect. Corsica is exceptional in its slender repent perennial habit which
is probably adapted to growth on moist rock surfaces, Briquet (19501, p.74)
in his treatment on Corsican plants, probably misunderstood its life form,
referring to it as annual and assumed that S, corsica, the only representative
of Sect, Corsica was very distinet from S, arvensis and S, marrubiifolia of

Sect. Campanistrum. He compared it with some analogous species from Mada=
gascar and S, Africa, presumably S, lyalii and S, serrulata respectively.

These two species are indeed very similar to the Corsican plant in their slender,
repent to decumbent habit, 2-floweﬁd, remote Vei'tioillasters and characteristic
ovate, few-crenate leaves, Bentham (1834) put all those above mentioned

species within the section Stachyotypus § Oliganthae together with a few more

Se African and American species (S. sethiopica, S. eriantha etc.), weighting

the habit and verticillaster characters. '

Thisisolated endemic species of Corsica and Sardinia has been considered
by Briquet as "paleogenic". It is evident that the Tyrrhenian islands have
been iscleted from the mainland since the upper Tertiary (late Viocene? cf.
Wills, 1951). The apparent similarities of S, corsica to the above mentioned
species. may have resulted from convergent evolution, as has been suggested
by Briquet. This suggestion reseives some support from S, eriantha in Mexico,
which is similar in vegetative habit to S, corsica but differs from it markedly
in inflorescences and floral characters, On the other hand the Mediterranean
species S, arvensis and S, marrubifolia approach Seot,Corsica in the shape of
the calyx teeth and inleaf shape and margin, but look very different in
general facies, As it is impossible to be sure of the true affinities of

Se corsica, it seems best to treat it as a monotypic section,
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Sect 13+ BSIDERITOPSIS Bhattacharjee, sects nov.
Syn. Sect. Olisia Dumort. sensu Boiss., Fl, Ors &: 716 (1879) pepe

Annuals. Plowering stems erect, usually divaricately branched from base,
Indumentum densely and patently pilose to hispid, Lower cauline leaves
broadly obovate to ovate, serrate to crenate-serrate, cordate to attenuate
at base, petiolate to subsessile., Median cauline and floral leaves gradually
becoming smaller, ovate to ovate-lanceolate, distantly serrate to subentire,

cuneate at base and mucronate tipped, Verticillasters L-6-flowered. Bracts
linear to lanceolate, herbaceous, spinulescent to mucronate-tipped, as long
as or slightly less than calyx tube., Pedicels 2,5-6 mm, Calyx sub=-bilabiate
to bilabiate, campanulate; teeth unequal, oblong acuminate, mucronate,
strongly nerved; calyx mouth with dense ring of hairs, Corolla tube sub-
included. Nutlets round to obovoid.

Distribution: Anatolia, Lebenon, W, Syria and Palestine, (liap 5).

Type: BS. pseudosideritis Huber-liorath & Bhattacharjee

Other species: S, obscuras Boiss,, S, goharyana Eig.

This section shows affinity with Sect. Campanistrum, but is readily
distinguished by having + bilebiate and prominently nerved calyx with long
pedicels, herbaceous bracts as long as calyx tube, and densely hispid to pilose
indumentum, The type species was erroneously described under the genus
Sideritis Sect. lieslodea as Sideritis balansae Boiss, (Fl, Or, 4: 707, 1878).
Detailed floral study reveals its correct status under the genus Staghys (see p.32.)
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Seot 14e NEUROCALYX Bhattacharjee, gsect. nov.
Syn. Sect. Qlisia Dumort, sensu Boiss,, Fl, Or. 4: 716 (1879) pepe
Sect. Bustachys Briq. § Qlisise Briq. in Engler & Prantl, Nattrl.
Pflengzenfam, 4 (3a): 266 (189 ) pepe

Xerophytic ennuals. Flowering stems erect to procumbent, low growing,
simple or divaricately branched, glabrescent with very few glandular hairs
and sessile glands. Lower camline leaves obovate, serrate, attenuate at base,
gradually passing into similar but smaller median cauline and floral leaves.

Verticillasters Lt~G6-flowered, remote, ebracteate. Pedicels 2«3 mm, Calyx
bilabiate, campanudate; teeth unequal, oblong-acuminate, mucronate and
astrongly nerved; mouth glabrous, Corolla subexserted; upper corolla lip
entire to retuse. Nutlets obovoid, (Monotypic).

Distribution: W, Syria, Palestine and Lebanon. (Map 5).

Type: S, neurocalycina Boiss.

The Section has more affinity with Sect, Satureisides and less with Sect.
Sideritopsis. It differs from the former in having a 4+ bilabiate calyx and
glabrescent plant body. From the latter it is distinguished by its ebracteate
verticillasters, subexserted corolla tube and glabrescent plant body.

Sects 15. SATURBIOIDES Bhattacharjee, sect. nov.
Syns Sect., Olisia Dumort. sensu Benth, in DC,, Prodr. 12: 481 (1848) p.p.
Seots Busteohys Brige § Olisise Brig. in Engler & Prantl, Nattrl.
Pflangenfam, 4 (3a): 266 (1896) pepe

Annual, Flowering stems erect, low growing, divaricately branched from



140

base upwards. Indumentum puberulent to pruinose, glandular, sometimes sparsely
and patently pilose above. Lower cauline leaves oblanceolate, crenate-dentate

to & entire, attenuate at base, subsessile, gradually passing into shorter and

% sessile median cauline and floral leaves, Verticillasters L-6-flowered,
ebracteate, Pedicels 0,2-0.5 mm. Calyx s regular, tubular; teeth i equal,
triangular-subulate, tip aristate; mouth with dense hairy ring, Corolla

tube exserted. Nutlets obovoid,

Distribution: Anatolia and N, provinces of Irag and Syria (Mesopotamia). (Map 5).

Type: Sesatureioides Mont, & Auch,

(Benth.)
Other species: S. ramosissima Mont. & Auch., S, burgsdorffioides/Boiss. ,
S. melempyroides Hand.-lazs.

The section shows affinity with the monotypic anmual Section Neurécalyx,
from which it differs in having puberulent to sparsely pilose indumentum,
+ regular calyx and densely hairy ring at calyx, mouth,

Sect 16, THAMNOSTACHYS Kapeller, Monogr. Ser. A Syst. Geogr. Rast, (Tiflis)
4: 30 (1961)
Syn. B8ect. Zietenia Benth,, Lab, Gen, et Spe 531 (1834) pepe. exol. typ.
Sect. Stachyotypus Benth, $ Fruticulosae Boiss,, Fl, Ore 4: 716
(1879) pepe
Seot. Eustaghys Briq. 5 Fruticulosae (Boiss, Brig. in Engler &
Prantl,, Natlrl, Pflangenfam, 4 (3a): 264 (1898) Depe
Sect. Stachyotypus Benth. subsect. Fruticulosae (Boissuck Knorre in
Fl, URSS 21: 225 (1954) won. - ./ iid.

Dwarf fruticulose shrubs without basal sterile rosettes. Flowering stems
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branched or unbranched, not spinescent at apex., Indumentum spapsely
adpressed-puberulent, usually eglandular, Lower cauline leaves oblanceolate,
crenate to subentire, attenuate at base, subsessile to sessile, gradually
passing upwards into similar but smaller median cauline and floral leaves.
Verticillasters 2-flowered, remotes Bracts very small, setaceous, 2-3 mm,
Pedicels 2-5 mms Calys & regular, tubuler, inflated in fruit; teeth erect
subequal, shortly mucronate; mouth glabrous. Corolla tube subexserted, upper
corollg lip usually narrowed upwards, Nutlets obovoid,

Distribution: N,E, Anatolia, Transcaucasia and NeW. Iran (Iranian Azerbaijan).

(Map 5).
Type: S, fruticulosa Bieb,

Key to Subsections:
1. Flowering stems erect and usually unbranched above; leaves

oblanceolate, verticillasters remote ..scevevcecces Subsect. Fruticulosae
1. Flowering stems diffuse, sometimes repent, usually with

axillary branches; leaves obovate; verticillasters congested

in a terminal spike or head ssescessscscssscesseceses Subsect, Paulinze:

Subsect. Fruticulosae Bhattacharjee, subsects nove
Syn. Sects Stechyotyous § Frutioulosse Boisss, Fle Ore 4: 716 (1879) peps

Sect, Stachyotypus subsect. Fruticulosse (Boissi} Knorr, in Fl,
URSS 21: 225 (1954) oo, irvalil,

Flowering stems without dwarf axillary shoots, never repent, Leaves
oblanceolate. Verticillasters remote, 4 distributed throughout the flowering
axis.
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Distribution: Throughout the range of the section., (llap 5).

Type: S. fruticulosa Bieb,

Other specles: S, grossheimii Kapeller, S, araxina Kapeller, S, sosnowskyi
Kapeller.

Subsect, Paulinae Bhattacharjee, subsect, nov,

Syn. Sect. Stachyotypus subsect,Zappanioides Knorr. in Fl. URSS 21:
229 (1954) nom, invalid,

Flowering stem.ﬁ without dwarf axillary shoots, sometimes repent. Leaves
obovate. Verticillasters congested intc a terminal globose head or spike.
(Monotypic).

Distribution: W, Transeaucasia (Talysch) (Map 5).

Type: S, pauli Grossheim,

This section shows aff'inity with Sect. Aucherisna on one side and with
Sect, Olisia subsect,. Rectae on thecother., From the first it is distinguished
by having non-spinescent flowering shoots, + tubular calyx inflated in fruit
and glabrous at mouth, From the latter it differs in having puberulent indu-
mentum with & straight and dwarf fruticulose habit, 2-flowered verticillasters
and tubular calyx.

Secte 17. AUCHERTIANA Bhattacharjee, sect, nov. Rope
Syn. Seot. Zietenia Benth,, Lab, Gens et Spe 531 (1834)/ in DC, Prodr.
12: 486 (1848)
Sect. Stachyotypus Benth, S Prutigulosae Boiss., Fl, Ore 4i 716

(1879) PePe
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Sect. Zustechys Brig, S Fruticulosae ‘Boiss,, Brig, in Engler & Prantls,
Natlirl., Pflanzenfam, 4 (3a): 264 (1898) peps

Dwarf shrubs without basal rosettes. Flowering stems branched and usually
spinescent above, Indumentum patently pilose, sparse or dense, rarely glabrescent,
Lover cauline leaves lanceolate, entire, attenuate at base mdually passing
into smaller and spinescent tipped median cauline and floral leaves,
Verticillasters 2-4~flowered, remote. Bracts linear to lanceolate, herbaceous
rarely setaceous, as long as calyx tube or smaller, spinescent tipped. Pedicels
5«8 mm, Calyx + regular and campamulate; teeth subequal, as long as calyx tube;
mouth usually with dense ring of hairs, rarely glabrous. Corolla tube sub-
exserteds Stamens slightly exserted from corolla tube, Nutlets obovoid,
Distribution: Iran and Corsica. (Map 1).

Type: S aucheri Benth,

Other species: S, pilifera Benth,; S, ixodes Boiss., S. acerosa Boiss,,

Se multicaulis Benth,, S, glutinosa L.
Sect. Augheriana shows affinity with Sect. Thamnostachys on one side,

and sect. Zietenia on the other, It differs from the former having +
spinescent flowering axes, patently pilosé indumentum with copious glandular
hairs, and oonsp:lamuqiy bracthate verticillasters. From Zietenia it is
distinguished in not having stellate~haired indumentum and nom-spinescent
flowering stems, The only species growing in Covsica, Sardinia and Italy
is S, glutinosa which is widely disjunct from the rest of the species, all
growing in Iran, Theisr overall resemblances suggest true affinity rather
than one that has arisen by convergence of different stocks, I could find
no W, Mediterranean species which show as close a morphological relationship
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to Se glutinosa as do the Iranian species S, acerosa, S, multiceulis,
Se aucheri etcs The major disjunction may have resulted from the extinction
of all linking groups.

Seot 18, ZRITENIA (Gled,) Benths, Labs Gens & Sp. 558 (1834)
Syn. Genus Zietenia Gleditsch, Syst. Plant. 185 (1764).
Sect. Stachyotypus Beath.S Infravosulares Boiss., Fl, Or. A4:
716 (1879) pepe
Sect, Eustachys Briq. S Infrerosulares (Boiss.) Brig. in Engler
& Prantl,, Natiirl, Pflanzenfam, &4 (3a): 265 (1898) pepe

Sect. Stechyotypus Benmth, subsect. Levandulifolise Knorr. in
Fl, URSS 21: 228 (1954) nom., invalid.

Suffruticose perennials with basal sterile rosettes, xerophytic.
Flowering usually unbranched with 2-3-paired cauline leaves, Indumentum
sparsely to densely pilose to tomentose mixed with unequal-armed stellate
hairs, Basal leaves lanceolate to oblansceolate, weakly serrate to entire;
attenuate at base, subsessile, Cauline leaves similar but smaller than basal
leaves, entire, sessile., Floral leaves ovate-lanceolate to ovate, entire,
sessile, apex acuminate and not spinescent, Verticillasters i 6-flowered,
remote or 4 approximate. Bracts few, inconspicuous, linear, 0,5-1 mm, pilose,
Pedicels 2-2,5 mm. Calyx i reguler, subcampamulate; teeth subequal, 1,5«6
times longer than tube, patently pilose, tip soft herbaceous; mouth with
weak hairy ring. Corolla tube included, Stamens slightly exserted from
corolla tube, Nutlets ovoid with faint rings near base., (Monotypic).
Distribution: Anatolia, Iran, Caucasia and Afghanistan, (Map 1).

Type: Zistenia orientalis Gled. (= S, lavandulifolia Vahl.).
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-The section #hou an affinity with Sect, Aucheriana, particularly with
the species S, ixodes Boiss., from which it differs in having stellate hairs
in the :Lndﬁmontum, non~-spinescent and larger calyx teeth, included corolla
tube, and inconspicuously bracteate verticillasters, It also shows certain
resenblances with Sect. Ambleia Ser A, from which it differs in the nature
of indumentum, larger and patently pilose calyx teeth and included corolla
tube. Considering overall resemblances, the systematic position of this
section is intermediate between the two mentioned sbove.

Sects 19. AMBLETA Benths, Lab, Gen, et Sps 563 (1834)+. .
Syn: Seot, Stachyotypus Benth, S Ambleise Boisss, Fls Ore 4: 716
(1879) pepe
Seot. Eustachys Briq. ® Ambleiae (Boiss,) Briq. in Engler &
Prantl, Natlrl, Pflanzenfam, 4 (3a): 265 (1898) pepe

Suffruticose pernmi:lsla without basal sterile rosettes, xerophytic.
Flowering stems branched or umbrancheds Indumentum densely or sparsely
adpressed tomentose with dendroid hairs. Lower cauline leaves ovate to
oblong-lanceolate or lanceclate, entire, attenuate to cuneate at base, sub-
sesslle to sessiles Floral leaves similar but smaller, blunt to spinescent
at apex, Verticillasters 2-6-flowered, Bracts lanceolate to linear,
berbaceous, as long as or less than calyx tube, Pedicels 0s5+3 mm. Calyx
regular, tubular to campanulate; teeth subequal, blunt or spinescent tipped;
fruiting calyx sometimes inflated; mouth with ring of hairs, Corolla tube
exserted to subexserted., Stamens slightly exserted from corolla tube; anther:

usually
cells/subparallel, Nutlets obovoid to oblong.
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Distribution: E, Egypt, Sinai, Paleatine, Lebanon, Syria, N, Iraq, E., Anatolia,
Iran, Transcaucasia, Afghanistan; and in Cape Province of S, Africa. (Map 3).

Lectotype: S, inflata Benth,

Key to Series (emols Se Africa)s

1+ Calyx teeth lanceolate-subulate, tip spinescent
2. Leaves densely felted, ovateworbicular s.cisscsesccscsscscss Serdes B,
2. Leaves not densely feltod,.lameolato sscesssscnsncscsessses Series A,
1¢ Calyx teeth triangular to oblong-lanceolate, tip blunt

ﬂlﬂ Obtm ..........I‘.:..'...l...ll..lll‘...l.l'.'.‘......... sﬂl‘iOBEo

Series A,
Syn. Sect, Zietenia (Gled,) Benth, in DC, Prodrs 12: 489 (1848) p.p.
excls typ. '
Leaves lanceolate; leaf indumentum not thickly felt forming. Calyx
teeth lanceolate-subulate, tip spinescent.
Distribution: Throughout the range of the section, excepting S. Africa,
Type: BSe tomentosa Benth,

Other species: S, palestina L., S, aegyptiacaPers., S, laxa Boiss,,
Ss turcomanica Trautv., S, demawendica Bornm,

Series B,

Leaves ovate to orbicular; leaf indumentum thickly felt-forming,
Calyx teeth lanceolate-subulate, spinescent tipped. (Monotypic).
Distribution: N, Iraq.

Type: Se kotschyii Boiss,
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Series C.
Syn. Sect. Stachyotypus subsect. Inflatae Knorr, in Fl, URSS 21: 231
(1954) nom, invalid,

Leaves ovate to lanceolate; indumentum on leaf densely felted., Calyx
teeth triangular to oblong-lanceolate, blunt and not spinescent at tip,
Distribution: Throughout the sectional range, excepting S. Africa,

Type: BSe inflata Benth,
Other species: S, obtusiorena Boiss,, S, nivea Labill,, S, trinervis Ait,

This section is rather isolated in its relationship with other sections
of Stachys. If it is considered that the stellate indumentum has been
replaced by the dendroid indumentum in course of evolution (or vice versa),

a certain affinity can be traced with Sect. Zietenia. Considering other
morphological charasters of Sect. Ambleia, Series A, particularly S. tomentosa
Benth,, shows the closest similarity with Sect. Zietenia, from which it differs
in having shorter calyx teeth and different indumentum type. Probably these
two sections have been derived from a common stoek and diversified later in

the process of evolution becoming ecogeographically separated.

Subgenus BETONICA (L.) Bhattacharjee, stat., nov.
Syn. Genus Betonica L. Gen, Pl, ed 5: 250 (1754); Spe Pl, ed 1: 573
(1753); Benth, in DC, Prodr, 12: 459 (1848); Boiss., Fl.
Ore 4: 749 (1879); Knorr, in Fl, URSS 29: 237 (1954)

Flowering stems unbranched., Leaves usually deeply crenate-dentate,

Upper floral leaves abruptly becoming smaller than the lower most pair.
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Verticillasters 16-20-flowered. Bracts numerous, oblong-lanceolate to ovate-
lanceolate, scarious ar-herbaceous, spinescent-~tipped with broad and hardened
bases Calyx sessile, + regular, tubular; teeth 4 equal, lanceolate-subulate,
spinescent tipped, mouth hairy, Corolla tube exurtef:l usually exannulate,
rarely annulate (S, alopecuros (L.) Benth,); anther cells subparallel to
parellal, Nutlets flattened and sharply trigomous, apex usually irregularly
lobed, rarely smooth; marginal and apical wing distinct; ventral rib prominent,
Petiole anatomy: Adaxial phloem usually present in the wascular bundle. (Fig.19,Pl.8)
Nutlet anatomy: Inner sclerenchymatous layer of mesocarp without pitted
unthickened area (Fig. 22, & Pl. 11 & 12).

Distribution: Europe, N, Anatolia, Caucasia, N, Iran to Central Asia, (Map 3).

Type: Se officinalis (L.) Trev.

Sect, 20, BETONICA (L.) Benth., Lab. Gen. et Spe 532 (1834)
Syne Sect. Alopecuros Benths ope oite (1834); Briqe in Engler & Prantl,
Nattrl, Pflansenfam, 4 (3a): 260 (18%).

Herbaceous perennials, rerely amnual (S, serbica Pancic). Basal leaves
ovate to ovate-oblong., Indumentum with simple héira and usually bicelled
glands, Corolla tube exannulate rarely annulate -(s, alopecuros (L.) Benths).
Distributién: Throughout the subgeneric range. '

Type: S. officinalis (L.) Trev,
Other species: S, alopecuros (L.) Benth,, S monieri (Gouan) P.W, Ball,

S, maorantha (C. Koch) Stearn, S, serbica Pancic.
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Sects 21, MACROSTACHYA Bhattacharjee, sect. nov.

Herbaceous perennials, Basal leaves oblong-lanceolate, Indumentum with
simple and stellate hairs and sometimes bicelled glands. Corolla tube ex-
annulate,

Distribution: Balkan peninsula, N,E, Anatolia, Caucasus and Transcaucasia,

Ne Iran to Cs Asia. (Ma.p 3).
Type: S, macvostachya (Wend.) Brig.

Other species: S, discolor Benth., S, scardica (Griseb.) Hayek, S, betonici-
flom Rupr,

Sect, Betonica and Sect. Macrostachya, under the subgenus Betonica, are
closely allied to each other but the former is distinguished by its shape
of leaf and nature of indumentum from the latter. The subgenus shows affinity
with Seot. Eriostomum in its outward appearance and general habit, but is
distinguished from it by several morphological charasters (cf. Table I).

Previously Betonica was divided by Bentham (1834, 1848) into two groups,
Betonica and Alopecuros. In the group Alopecuros Bentham put two species
Se alopecurus and S, Jjacquinii mainly on the characters of yellow coloured
corolla and annulate corolla tube, Now these two species have been sunk
into a single species S, alopecuros.

In the present account the two sections Betonica and Macrostachya are
considered on two other correlated characters. Each sectlion has at least
4 species. Besides that, S, serbica, an annual species from the Balkan
pm, treated by Fl., Europea (1972) in an annual section, has been put
for the ﬁrat time in Subgenus Betonica Section Betonica considering overall

character resemblances,
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Map 1. Distribution of sections and subsections of Stachys:

— Sect. Campanistrum Subsect. Arvenses; =+ Subsect. Ocymastrum;
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..am.w P.. ‘Distribution of Sections and Subsections of Stachys:
-« Sect, Stachys subsect. Sylvaticae; €D Subsect. Circin-atae; — Sect. Setifolia;

D Sect. Roseostachys; 4saas Sect. Fragilicaulis Subsect. Fragiles;
=..=Subsect., Multibracteae




154

Map 5.

Distribution of Sections and Subsections” of Stachys:
Pt Sect. Corsica; eeesSect. Swainsoniana Subsect. Swainsonianae;
*+—+—Subsect. Decumbentes; — Sect. Sideritopsis; =—I—I-Sect. Satureioides;

#¢++ Sect, Thamnostachys  subsect Fruti- s @D subsect. Paulinae.

culosae
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Distribution of Sections and Subsections of Stachys:
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Ds CYTOLOGICAL EVIDENCE FROM AVAILABLE LITERATURE

In comparison to the large size of the genus, cytological information is
rather scanty, Out of 150 species considered in this account, the chromosome
numbers of only 29 species, belonging to 12 of my 21 sections are recorded in
the literature. They are tabulated in Table 4 and the available references are
also cited. Most of the counts have been made from European material., Few
species from N, America, Africa and S.W. Asia have been reported, Only 2
eytologically examined species, S, lavandulifiolia and S, setifera,are confined
to the S,W, Asian countries and neither of them are endemic to Turkey. Some
chromosome counts have been made from first meiotic metaphase (Lang 1940,
Morton 1973, and others), while others are exclusively based on somatic meta~
phase stage (Strid 1965). Using data presented in Table 4, the aistribution
of haploid numbersin the oytologically known species is given in Table 5.

Prom Table 4 some suggestions can be made. x = 8 is a very important
base number of the genus; 16 out of 29 taxa are diploids, tetraploids, hexa-
ploids or octaploids of this number, n = 5 is an unusual low number and has
poasibly been derived fromfhighcr number during adaptation to weediness: it
occurs in a specialised amnual species (S, arvensis). n = 17 may have been
produced by dibasic allopolyploidy, with n = 8 and 9 parents; on the other
hand, it may be derived by ascending dysploidy from n = 16 or by descending
dysploidy from n = 18. The occurrence of dysploidy in the ewvolution of Stachys
is demonstrated in the existence of n = 15 and 16 in Sect, Exiostomun end

n =8 end 9 within the species S, officinalis of subgenus Betonica.
Morton (1973) gives the ploidy level of S. sylvatica and S palustris

as x 8 and x 6 respectively. (Table 4) regarding the base number of S, sylvatica
as x = 8 and of the closely related S, palustris as x = 17, He suggests that
high base numbers such as x = 15 and 17 are secondary in origin and have
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Table 4. Availaeble chromosome counts of Staoc apecies,
Data compiled from Fedorov (1969), Ornduff (193739;, Voore (1970=72)s
1 Diploid Probable | References &
Spenins Beation i Ploidy level | Citations
S. alpina Eriostomum 30 L Lang 1940
S« germanica - 30 L )
Se byzantina - 30 4 ¢
5., terekensis - 32 4 latbeeba 1968
5. mucronata Mucronata 30 k4 Strid 1965
S setifera Setifolia 34 4 Lang 1940
Se palustris Stachys 64.,96,102 8, 12, Rohweder 1937; Wulff
6 (Morton, 1938; Lang 1940, 1954;
for 102) | Morton & Gill 1973
Se sylvatica - ol 8 (Morton) Morton 1973
S5 mialhesii - 20 - Lang 1940
S« euboica Swainsoniana 34 4 Strid 1965
S5« swainsonii - 34 4 4
Se menthifolia - 4 4 Lang 1940
Se angustifolia Olisia 2 27 .
Se iberica - 2‘!- 27 .
Se recta - 32,34,48 L, 6 Polya 1949; Lang 19403
b Favarger 1959;
Delay 1947
S¢ annua - 3 4 Lang 1940
Se¢ maritima - 54 & »
S. ervensis Campanistrum 10, 20 2, 4 Strid 19653 Wulff 1939
S marrubiifolia 16 2 Contandriopoulos 1957
Se ooymastrum 18 2 Leng 1940; Larsen 1960
Se corsica Corsica 16 2 Conzbandriopoulos 1957
8¢ glutinosa Aucheriana 32 4 "
Se lavandulifolia | Zietenia 5 L Lang 1940
S alopecuros Betonica 16 2 »
5e Monieri ~ 16 2 "
S macrantha - 32 3 "
Se officinalis - 16, 18 2 Rohweder 1937; Lang
19%0; Gadolle &
Kiiphur 1968
8. scardica - 16 2 Lang 1940
S. macrostachya Masrostachya 16, 48 2, 6 Lang 19403 Delay 1947
Table 5, Distribution of haploid number in the cytologically known species
of Stachys L. (based on data given in Table 4).
Note: Species with more than one chromosome number are scored
for each number
Haplodd mo. | 5 [ 8 9 (10 [12 [ 15 | 16 | 47 |{ 2 | 32 | 48 { 51 { Total mo.
o of species |
E‘ﬁaﬁﬁs ; 1 p 2 E “ L o 2 2 1 1 #2
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resulted from allopolyploidy. In recognition ofthis it seems logical to go
one step further than Morton and consider plants with 2n = 30 and 34 as tetra-
ploids rather than diploids and they have been classed as such in Table L.
The high ploidy level of S, sylvatica and S, palustris coincides with wide 4
distribution and may also be related to their ability to hybridisation,
Subgenus Betonica is found to be consistent in having x = 8, the majority
of the speddes being diploid, This relative uniformity in chromosome number
fits with the naturalness of the groups The Cretan monotypic endemic section
Muoronata has 2n = 30 which in correlation with other morphological characters
(efs Che III, pe115 ) supports its affinity with Sects Eriostomm. On the other
hand, S, setifera (2n = 34) treated under Sect. Eriostachys by Boissier
(equalling Sect. Eriostomum in the present classification), has been separated
from it, Differemce in chromosome number as well as dissimilarity in moxpho-
logical characters support this separaiion, The low chromosome number of
Se mialhesii (2n = 20) suggests that its inclusion in Sect, Stachys needs
reconsideration,
It must be emphasised, however, that there are no counts for 11 sections,
and that none of the endemic Turkish taxa has been cytologically examined,
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E. ECOGEOGRAPHY AND ENDEMISM

Ecology: A brief survey of ecological habitat is a requirement before
attempting to visualise the pattern of geographical distribution, Though a
wide range is occupied by the genus, the greater part of ' ' Stachys (at least
in the Mediterranean - S.W, Asia) grows on various types of rocky substrate.
These species ococcur on exposed mountain slopes, on sloping or vertical rocks,
of'ten on shady cliff's and in gorges, rarely on screes, These saxatile habitat

conditions have had a profound influence on the evolution of general habit
and life forms; related species usually grow in similar habitats. The plants
are most frequently chamaephytes with a & woody base and relatively small
leaves, Limestons rock is the usual substratum but igneous and serpentine
rocks are not infrequent,

Exslusively xerophytic habitat conditions are met with in 11 sections of

subgenus Stagchys, In the sections Infrarcsularis, Fragilicesulis subsect.
Fragiles from Turkey, Swainsonisns and Candida from the Belkan peninsula,

Roseostachys from Cyrensice and Stechys subsect. Cireinretae from N, Africe
and S,W. Burope, the majority of the species inhabit cliffs and crevices of

limestone rocks, They are usually woody based chamaephytes and from a
taxonomic: and geographical viewpoint are very much isolated, Their isolated

position gives the impression that they are relict elements of Tertiary or
Pleistocens times that have found shelter in these regions during periods of
elimatic fluctuation,

A different xerophytic habit is found in sections Mucronasta and QOlisia
subsect. Spinosse from Crete and Karpathos islands, Aucheriana from Iran,
Corsica and Italy, and Thamnostachys from Iran and Transcaucasia, These are
cushion-gchamaephytes; they grow in mountain steppes and rocky slopes, and
form an importent local constituent of dwarf tragacanthic vegetation.
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Their typical bushy habit and divaricate branches with spinescent to spiny
tips or stiffly spiny calyx teeth and their reduced verticillasters give the
impression that these characteristic features have been selected out by
severe climatic conditions (arid and windy) coupled with persistent grazing.

Besides these sections, < .- Seect. Zietenia and Seot. Ambleia from
SeWe Asia, Sect, Olisia from Europe and S,We Aslia, and Sect, Pragilicaulis

subsect, Multibracteatas are erect, woody-based chamaephytes occurring widely
in open rocky steppes, screes and desertic conditions,

The monotypic section Corsica from the islands of Corsica and Sardinia
deserve mention in this context, It hu a slender repent habit and perennates
by means of trailing stoloniferous steﬁa. This unique habit is probably
related to its long evolutionary history on moist rocky substrate.

The other important habitat conditions are found in 3 sections of Subgenus
Staghys and 2 of Subgenus Betonica, They are predominantly mesophytic sections
whose species grow in moist or shady places, e.g. in woodland, scrub, near
water courses and in lush meadows, many of them exbending into the Euro=
Siberian region, The plants usually characterised by their tall herbaceous
stems with well scattered and usually large leaves., Perennation occurs by
rhizomes which give rise to flowering shoots every year, Soot'. Stachys
subsect, Sylvaticae and Sects Setifolia have no basal sterile shoots, whereas
Sect. Eriostomum, Sect. Betonica and Seot. Macrostachya are characterised by
baving basal sterile shoots (of. Ch. II, A), According to Raunkiaser's (1934)
life forms, these mesophytes are hemi-oryptophytic. Some of the species of
these mesophytic sections grow in drier oo&tiom and have dense indumentum

cover, Examples are S, byzantina and S, cretica of Sect. Eriostomum, S, scardica
and 8, discolor of Seote. Macrostachya.
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Finally there are some anmial sections which either grow in littoral
plains or in open arid regions., They do not actually face upto extreme
environmental conditions as they are essentially drought evaders due to their

shorter life cycles, Exclusive annual sections are found in Sect. Campanistrum
Sections '

from Europe and S,W. Asia,/Sabureioides, Neurocalyx and Sideritopsis from
BeWe Asia. Thealtitudinal limits of the genus vary from sea~level to 3600 m
(S subnuda), though the majority grows between 500-2500 m.

Distribution: The distribution pattern of any genus is useful in the sense
that it gives hints for the reconstruction of its evolutionary history, when
a fossil record is entirely lacking, The présent discussion deals with
general aspeots of distribution within the genus, with the main purpose of
determining the centre of its maximum morphological diversity, and thereby
its present centre(s) of speciation,

The main distribution patternsof all the 21 sections have been discussed
briefly in the systematic account after each description end are supplemented
by distributional maps (Maps 1-6 ). The northern limit of the genus
is occupied by S, palustris and S. sylvatica, reaching to 69°~70° N in Norway
and Fennoscendia, S, arvensis and 5, officinalis come next to them, extending
to 64° and 62° N respectively, In the South, East and Western side, the
limit of the genus is beyond the area considered here.

The sections Eriostomum, Olisia, Bgtonica and Magrostachys are widely
distributed throughout Europe, Asia and N, Africa, while sections Stachys
and Campanistrum are far wider, extonding even te the New World, GSections
Setifolis and Zietenia (monotypic) are also fairly widely distributed in
Turkey, Transcaucasia and Iran, extending upbe Central Asia (Tien Shan).

A very characteristic distribution patiern is noticed in the Sect, Ambleis,
a section remarkable for its dendroid-tomentose indumentum, This section is
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well represented in arid S.VW, Asia, particularly in Iran; it extends east-
wards to Afghanistan and S, eastwards to Egypt (S.aegyptics) but is ve:'ylp&:‘ael
in Turkey and Caucasia, only being represented in the N,E, and Southern
frontiers respectively by S, inflata, a very widely distributed species,

8¢ of Egypt, the section is represented in Ethiopia by the species S, schimperi,
Se hypoleuca etcs and then jumps to S. Africa in the province of Transval, Natal,
Malawi etes, where about a dozen species occur, Sections Mucronata, Roseo=
Stachys, Corsica and Neurocalyx are monotypic endemic groups restricted to
different parts of the Mediterranean regions Sections Sideritopsis, Infrae

rosularis, Fregilicaulis end Sstureioides are mainly distributed in Turkey,

though some of the species extend into surrounding countries like Iren, Irag,
Syria and Lebanon., Sections Candida and Swainsonians have fairly restricted
distribution in the Balkan peninsula, but one species of Sect, Candida is
confined to Morooco (S, saxicola). Of the remaining two sections Sect,
Thamnostachys is restricted to the border of S, Caucasus, N, Iran and N.E,
Turkey, while Sect. Aucherians is mainly restricted to Iran but one of its
species S, glutinosa, grows in Corsica, Sardinia and W, Italy.

Disjunction at species level has been noticed in S, towrnefortii,

Ss hydrvophila end S, ooymastrums The first one occurs in Crete and Cyrenaica,
the second in N,W, Afrdce and Lebanon, end the third in N, Africa, Spain,
Corsica, Italy, Greece and Crete,

These species and sectional disjunctions between E, and W, Mediterranean
may be thought of in terms of contraction of a once more continuous area,
mainly brought sbout by the accentuation of aridity in the eastern Mediterranean
(Davis & Hedge, 1971). For the section Ambleia, it has been suggested that
certain northern groups have made themselves at home in Southern Africa but
not concentrated in the winter-rginfall area, The degree of disjunction
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suggests that thia particular group is the remnant of an extensive semi-arid
flora (Burtt, 1971).

An isoflor msp representing the sectional and subsectional concentration
in different parts of their range of distribution have been plotted on a grid
mep, taking 4° degrees latitude and longitude as a grid square, Each species
has been considered as a unit, and their distribution based on the herbarium
material supplemented by literaturs records, Ths map ( Map 7 ) shows the
density of sections and subsections per grid square and the boundaries have
have been modified to take account of topography etes As the number of
sectiona and subsections in an area is indicative of morphological diversity,
from the isoflor map it can be emsily seen that there are two major centres,
one in S,W, Asia and the other in S,E, Europe. In 5,V, Asia the area covered
is Turkey, Transcaucasia, N,W, Iran, N, Irag, N, Syria and Lebanon; it includes
~ two major phytogeographical regions, Irano~Turanian and E, Mediterranean, the
density of sections and subsections being 10-14, In S,E, Europe, the main
area is the Southermn part of the Balkan peninsula and Italian péminsula,
which phytogeographically embraces the.':E. Mediterranean and to a lesser extent
the Buro-Siberian region (sensu Zohary, 1966 ); the density is 1011, The
maximum concentration of species is in S,W, Asia (94 out of 150 species, i.e.
about % the total number of species considered in this account), The number
gradually decreases towards the east, from W, Iran, through Afghanistan to the
Far East; soutlwards from Syria, and S, Irag to Arabia; and westwards to
Western Europe,

Endemism: For the sake of calculating the percentage of endemism, the whole
area is divided into several units; Irag, Turkey and Iran are cited separately
and their political frontiers taken as their boundaries, Other countries have
been grouped together in (as far as possible) a floristically meaningful way,
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Number of sections and subsections per grid square

40 48 56 64 72
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Isoflor map of the sections and subsections of Stachys L.
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The 11 areas recognised are, of course, not equivalent in size, topography
and climate, Table 6 shows the number of sections as they are represented
in each such area and the percentage of endemics. It also gives (lowest
horizontal eolumn of the Table) the overall percentage of species of each
section, restricted to a single smaller area, as well as the percentage of
endemism in the whole genus (64% on the basis of the 11 areas used in the
table), Endemism has been calculated at species level,

A high percentage of species endemism in found in the Balkan peninsula
(605) including Bulgaria, Yh{-;oslavia and Albania, in comparison to Turkey
(39%) and Iran (29%)s The lower percentage of endemism in Turkey is partly
due to the fact that political boundaries have been used in calculating
endemisme, The northern boundary of the Balkans is less significant in the
distribution of Stachys than the eastern boundaries of Turkey, which are
floristically uwmatural, many E, Anatolien species extending into Trans-
caucasia, NeWe Iran and N, Irage

If we compare the number of species and sections as they ocour in Turkey
(70 species in 14 sections) with those in the Balkan peninsula (45 in 9
sections), it becomes evident that more basic diversification and speciation
has oqcurrod in Turkey than in S,E, Europes This is partly due to the Irano-

Turanian region (an ancient evolutionary centre) being well represented in
Turkey but absent from Europe.

The maximum morphological diversity and species concentration in S.Ee
Europe and S.W, Asia are partly explained by the rugged topography, which
provides favourable niches for relict endemics, a considerable degrse of
geographical isolation, the aridity which stimulates further differentiation
(Stebbins, 1950), and (in S,W, Asia) the juxtaposition of 4 phytogeographical
regions (instead of 2 in Europe).
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Table 6. Number of Stachys species and perc:
Sect, Sect. Sect, i Sect. f Sect. Sects 'l Sect. | S
Area Erio- Illucronata | Infra- Stachys | Setifolia | Candida | Swain- }
| stomum rosularis soniana |
Iberian Peninsula 0 = e Q o & ! ]
& Balearies 3 3 i
; Alps, S. France, 0 :
| Italy, Corsica, Sar- Z = _ 0 - - ~
dinia & Sicily 2
: e | b
Balken peninsula, . .
| e : 0 1 0 S 10
| Apean Islands incl, = - - 5 - .- e
i 0. 9 1 2 Bl 10
Vie, Co & E., Europe e A % 0 0 _-;I ! 2.
(incl, U.S.S,R.) 7 2 1 !
| Caucasia & 0] e s : [o] [o] l o _“
Crimea 8 2 1
6 0 0 |
foy 18 = % 2 > B E
]
Iran % - - -19- "'IQ' - — :
3 0
i Iraq 3- i " o | 5 2> ' _ !
1 3 .
Syria, Lebanon, 1 0 i 0 i
| Palestine & Sinai = e o= : e = = - ;
J3h i o r
| llorocca, Algeria 1 > 4 :
& Tunisia vt = - - — — -
2 g
S ‘]+ 1J 3
Libya, Egypt & o] = i : :
Sudan 1 i = e -
b— 1 e
| - :
o i g 2 1 2 19
% of species in - !
| restricted areas 486 | 0w | e 33% 3% | 1008 1003
Note: Numerator = endemic specie
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IV, GENERIC AFFINITIES

Benthem in his monographic work (1834) placed Stachys in the tribe
Stachydeae in which he also included Lamium, Merrubium, Sideritis and other
genera, le delimited the tribe on the characters, "stamens ascending, lower
longer; ocalyx 5e«10-nerved, nutlets dry." Unfortunately he did not provide
the classification with a satisfactory key., Briquet in Engler & Prantl's
Pflangenfamilien (1896) made a very satisfactory treatment of the tribal
and subtribal limits of the Labiatas., Ie included Stachys in the subtribe
Lamiinae of the tribe Stachydese and recognised 26 genera within it, of
which Stachys is the largest, In doing so he separated the tribe Marrubieae
(including Marrubium and Sideritis) mainly on the key charecters: corolla
tube usually included in calyx and genitalia included in corolla tube. This
constitutes a major change from Bentham's treatment, His tribal and subtribal
delimitations, supported by practical dichotomous keys, are satisfactory and
thus acceptable in this present revision.

Since Briquet's classification a f'ew more genera, visz, Stachyopsis,
Taitonls, Pseuderemostashys, Metastachys, Neustruevia and Phlomidoschema
have been added to the subtribe Lamiinae by different taxonomists. Some of
these relevent genera will be discussed later in the chapter.

The generic limits of the subtribe are more or less well marked in
Briquet's classification, He distinguished Stachys from other genera by a
combination of the following characters, a) stylar branches almost alike,

b) anther + divaricate, rarely parallel, c¢) lower corolla lip without apophyses,
d) nutlets usually with blunt rounded apex and e) calyx teeth not widened at
base and/or not growing together, These key characters can still be used to
separate Stachys from the genera Eremostachys, Phlomis, Galeopsis, Lamium,
Leonurus, Molucella, Wiedmannia and these new genera under M mentioned
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above. But the situation is somewhat different with Ballota, This genus is
the closest relative of Stachys and is traditionally delimited from the latter
mainly on calyx eharecters such as: a) calyx teeth 5-10- o« widening at the
base or sometimes growing together, b) calyx tube dilated into the limb above ,
the discoid calyx limb being an adaptation for the wind dispersal of the calyx
with the nutlets inside (observed by Davis in B, acetabulosa), and c¢) shape
of calyx & regular, tubular-campanulate to infundibuliform, These characters
hold true throughout most of the genus, except in some species of the Sect
Ballota (B nigra ssp. kurdics, ssp. sericea, ssp. nigra and ssp. foetida)
and in two monotypic sections, Stachydiformis and Royleoides (Patmak 1957, '58).
The last three Speciesfg:hs%ma calyces with the tube gbscurely dilated;
particularly in the two monotypic sections, the calyx is charagberistically
bilabiate (fide illustrations in Patsak, 1958), I have had the opportunity
in examining the species of Sect. m. but material of the two monotypic
sections has not been available for study.

Comparable forms in at least some calyx chavacters are found in Stashys

Sect Fragilicaulis (meinly in S, pinardii, S, longifiora, S, euddenia,
Se brantii and S, fregillima)., In these species the calyx tubes are more or

leas regular, infundibuliform, and there is a tendency of the tube to widen
above in S, pinardii (Dudley, D.35700) and the type specimen of S, brantii.

So apparently the calyx characters break down to some extent, Besides these
features, the cymosely branched peduncles of verticillasters which are of
frequent occurrence in Ballota have also been found in the species S, lastivirens
and S, ballotiformis of Stachys Sect. Fragilicaulis. Stachys Sect. Eriostomum
in its berbaceous perennial habit (predominantly mesophytic) manyeflowered
verticillasters, conspicuous herbaceous bracts, and large and broad ovate-
cordate leaves, is quite close to Ballota Sect. Ballota. Assessment of all
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these characters shows that the nearest relative of Stachys is genus Ballota.
From the available material and speciles deaor:lpt:l.ong I tried to discover some
other traits to deldmit Ballota from Staghys, and found that the deeply sulsate
calyx tube of Ballota is a constant feature for delimiting the latter genus
from Stachys. In a few species of Stachys, like S, sericantha and S, libanotica
of Sect., Eriostomum, the calyx nerves are very prominent, but transverse
sections, when compared with the species of Ballota, show a reasonable difference
in shape, and distribution of strengthening tissue in the calyx tube (Fig. 28).
The distinetly nerved calyx tube of Stachys can never be referred to as

deeply sulcate, as found in Ballota species. Although the genus Stachys,

the largest in the subtribe Lemiinae, shows a wider range of variation in

many charascters than the smaller allied genus Ballota, it is worth recognising
them as separate genera despite some amount of intermediacy in a few distine
guishing chavecters, The taxonomic relationship of these two large genera is
supported by their general pattern of distribution; both of them have their
giain centres of morphological diversity in the Mediterranean and adjacent
regionss They ars probably linked together through a generalised stock and
later diverged and speciated -~ the bridging taxa becoming few and isolated in
some restricted areas amd later becoming extinot, The isoldted position of

two monotypic sections of Ballota, Sect, Stachydiformis (Ethiopia) and Sect.
Royleoides (S. Arabia), having ealyx characters more or less similar to Stachys
confirm this,

Stachys Sect. Sideritopsis shows some outward resemblances to the annual
section Hesiodia of Sideritis in general habit, indumentum and inflorescence
structures. In fact, Stachys pseudosideritis was originally placed under
Sideritis as S, balansae by Boissier (1879)., But on oloser examination,
particularly of the androecium and stigma characters, reveals that S, pseudo-
Sideritis definitely belomgs to Stachys, and not to Sideritis, the main



Fige28. CALYX TUBE ANATOMY OF BALLOTA & STACHYS
A - Ballote nigre ssp. nigra (Diagrammatic);
B - Ballota nigre ssp. nigra (Part of T, section);
C - Stachys sericantha (Diagrammatic);
D = S, sericantha (Part of T, section)

(vascular bundle « cross-hatched,

sclerenchymatous tissue - hatohed, palisade - dotted.)
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diegnostic characters of Sideritis being a) stamensinoluded in corolla tube
and b) two stigmatic lobes distinctly unequal in length and different in
shape (not both terete and subequal as in Stachys)s As mentioned before,
Briquet was right in his judgement in placing Sideritis in a separate tribe
Marrubieas, and the outward similarity could be due to convergent evalution.
It is worth mentioning in this context that Stachys dictyoneura Rech, fil,
from Syria and Lebanon (Rechinger, 1952) rests on a misidentifiscation of a
Sideritis species (probably Sideritis glandulifera Post). I came to the above
conclusion after examining the type.

The main key character by which the tribe Stachydeas is separated {rom
the tribe Nepeteae is: the anterior pair of stamens longer than the posterior
(inner) pair, But this character brbaks down in some species of Stachys,
particularly somé American species as S, nepatifolia, S, bogotensis and
S or where the outer pair of stamens is a little shorter than the
imner pair. On the other hand, the two well lmown species of Stachys,

Se Sylvatica and 5, palustris, have their imner pair reaching the same level

as the outer pair., So the main diagnostic feature of the two tribes break

down, particularly in the genus Nepeta which is a very variable one., But

80 far as its delimitation from the genus Stachys is concerned, usually the
bluish colour of the corolla and structure of the nutlets (having a distinct
arcole at the base) are quite useful, Above all, considering the large size

of these two genera and their overall character correlation, they are maintained
as distinot.

Now I shall {ry to survey the various genera proposed recently, relevant
to the circumseription of Stachys a) Stachyopsis Popov (1928) has been

proposed for the species Phlomis oblongata, P lamiifolia and P merrubiifolis.
In the dlagnosis, it is stated to differ from Stachys in having truncate
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nutlets and villous anther filaments, Rechinger (195)) described a species,
Stachys maleolens from Khas District of Iran, which has been transferred to
Stechyopsis by Hedge (1968 }972%11:5.3 transference seems justified on the above
mentioned diagnostic characters supplemented by two other chavacters, i) upper
corolla lip densely and softly villous and 1i) longer than lower lip,

b) Phlomidoschema Vved (1941) was used as a new generic name for the taxa
Stechys parviflors Benth, Vvedensky (1941) emphasised the fact that this
species differs from the rest of Stachys in having included stamens, but differs
from Sideritis in stigma characters, Besides these, the presence of stellate
hairs on the nutlets and the superior position of the anterior (outer) pair

of stamens in this monotypic genus are two new attributes seen by me that have
never been met with any species of Stachys, Considering these features, it

is desirable to keep the genus on its own. e¢) Taitonia Yamamoto (1938) and (d)
Metastaghys Knorr (1954) are two other related genera from Formosa and C, Asia
respectively, These two are monotypic genera based on T, callicarpoides and
¥, sagittata, of which the latter is based on Ballota sagittata, Both these
genera have been considered related to Stachys but differ in having unequal
stigma lobes, one of the main key characters separating Stachys from related
genera (Briquet 1896). Due to the umavallability of the relevant species,

the generic limits of Taitonia and Metastachys could be assessed only by
considering the descriptions and illustrations (cf. Yamamoto, 1938); on this
basis they are provisionally accepted as distinet genera,
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V.  EVOLUTIONARY TRENDS IN STACHYS L.

Diversification of the genus, as it is present, leaves no doubt of a
prolonged evolutionary history. After careful investigation of morphological
diversity, some primitive (less specialised) features have been selected
and evolutionary speculations have been made on their basis,

Habit: As has been mentioned earlier in Chapter II, p.15 the genus has
basically 3 types of habit, i.,e, herbaceous perennial, suffruticose to
suffrutescent perennial, and annual, The apparently primitive herbaceous
perennial habit is chargeteristic of Subgenus Stachys Sect, Eriostomum, Sect.
Setifolia, Sect, Stachys and’ Subgenus Betonica, which ocoupy more or less
mesic habitats,

In Sect. Stechys Subsect, Sylvaticae the herbaceous habit with long
perennating rhigome in a mesioc habitat is more advanced than other herbaceous
perennial sections with short rhizomes as it is evident from its very wide
distribution (even in the New World) and high polyploid censtitution (cfe Ch,IIX
D), which suggests that the group has actually spread out after the Ice Age
from S, Europe followed by successful stabilisation by hybridisation and one
of the effective means by which they spread ou‘t successfully was their extensive
method of vegetative spread.

From herbaceous perennial type of habit condition two completely different
types of wo--rom" have been selected - in response to particular habitat
conditions, One is the saxatile, suffrutescent-perennials woody at the base.
This hsbif is advantageous: for successful establishment and persistence in
rocky xeric environments, The liflewspan of these perennials is quite long
and as they often grow in "biologically closed" communities as found in cliffs
and in crevices, their longevity increases the chance that some of their seeds
will eventually find out similar habitata, This type of habitat is thus
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particularly favourable for long-lived and woody perennials. Sections Infrae
rosuleris, Swainsonians, Candida, Roseostachys sto. eve included in this type.
Completely woody and suffruticose habit with spreading branches, often ending
in spinescent branches or calyx teeth, is also found in this type, €8s in
Sections Aucheriana, Musronate, Thamostashys end Olisia Subsect Spinosse.
Their woody, spinescent nature helps them to peraist in extreme xeric environ-
ment coupled with exvessive graszing pressure. The other extensive habit is
the annual type which has some advantages over perennials under certain
circumstances.

They can avoid excessive summer drought in the form of seeds, and can
grow to flowering within a very short period. Because of their shorter life
cycles they can occupy unstable and disturbed habitats for their successive
spread, The rate of evolution is also more rapid than the perennials due to

shorter life-span; in autogamous species, e.g. S. arvensis, S, pseudosideritis,
S, braghyclada etc, immediate fitness in their genetic comstitution fawvours

colonisation of relatively large and uniform habitats.

Indumentum: Simple, eglandular and glandular hair types have been considered
primitive from which more elaborate and complex stellate and dendroid hairs
evolveds No doubt the latter are more specialised in that they are complex
and elaborate structures that effectively cover the plant body, checking
desiccation in prolonged drought, Their occurrence is restricted to the sections
Amblela, Zietenis and Macrostachya.

Leaves: Longwpetioled, broadly laminar and deeply crenate-margined leaves
with pinnate~brochidodromous venation are considered more primitive than
narrower, subsessile to sessile, subentire to entire margined leaves with
parallel brochidodromous venation (cf, Che II, ps 21).
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Verticillasters: Multiflowered verticillasters, as have been found to
ocour in Subgenus Stachys Sect, Eriostomum and Subgenus Betonica, are considered
the basic type from which a constant process of sterilisation brings about
reduction in the number of flowers per verticillaster. This is achieved
within the same or different sections of the genus (ef, Che II, pe36), €ege

in Sect, Eriostomum Ser. B, Sect, Fragilicaulis Ser, A, Sect. Qlisia Subsect.

Spinosae, Subsect. Rosulatee and in Sections Thamnostachys, Mucronata etec.
Bragts: Reduction in the size and number of bracts per verticillaster

is an important evélutionary trend met with in the genus. Larger size and
greater number, considered as primitive is always associated with herbaseous
texture, Bracts 51‘ these types are more or less constantly associated with
the Sections Eriostomum, Fragilicaulis Ser. B, Setifolia, Swainsoniana etc.
of Subgenus Stachys and Sections Betonica and Macrostachya of Subgenus Betonioca.
From this condition, reduction in sise and number, associated with inconspicuous
and setaoaoua texture, has been noticed in Sections 0lisia (Subsections Annuae,
Rectae, Rosulatas), Stahys, Fragilicaulis Subsect. Fragiles and Sers A,
Ihamnostachys, Zietenia etc. Extreme meduction is achieved in Sections
Satureioides and Neurocalyx, where the bracts are entirely suppressed, Advance-
ment is usually based on a reduction series in this charaster.

Flower: From the standpoint of advancement, thwee different features are
noticeable in flower characters, viz. a) reduction in the length of pedicel,
b) calyx distinctly bilabiate associated with herbageous calyx teeth, ¢) increase
in the length of corolla tube.

a) Pedicel: As has been mentioned earlier in chapter II, p.36 most of
the members of Subgenus Stachys, e.ge Sect, Eriostomum, Mugronata, Sideritopsis,
Corsica ete. have very conspiouous pedicels, attaining a length of even 10-14 mm,
This feature is considered as primitive from which reduction in length is
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achieved in Sections Satureioides, Neurocalyx, Olisia Subsect. Distantes and
the pedicels never exceed more than 1,5 mm, In Subgenus Betonica reduction
is greatest and the flowers are completely sessile., Intermediate conditions
are scattered throughout the rest of the sections of Subgemus Stachys.

b) Calyx: The genus as a whole is characterised by a subebilabiate
calyx with more or less unequal calyx teeth, Most species of Subgenus
Betonica and Sect. Satureioides, Sect, Fragilicaulis of Subgenus Stachys
have a more or less regular calyx with more or less equal teeth, An advanced
condition is noticeable in Sections Sideritopsis, Neurocalyx, Swainsoniana

Subsects Decumbentes and few scattered species like S, alpina, S, persica etc,
where the calyx is conspicuously bilabiate with distinotly unequal teeth,

E'ron an evolutionary standpoint, a strongly bilabiate calyx is specialised
;vor sub-bilabiate and regular ones. The herbaceous texture of the calyx tip
is considered another primitive condition from which spinescent to stiffly
spiny calyx teeth have been evolved for effective protection and dispersal.

The first type is found in Sections Fragilicaulis, Roseostachys, Candida and
some Ambleia, while in Sections Muoronata, Sideritopsis, Olisia etc. they
are conspicuously spiny to spinescent.
¢) Corolla tube: The primitive short-tube condition of corolla tube is
found in Sect. Lriostomum, Sect. Roseostachys etc. A long exserted corolla
tube is considered advanced, as it has a particular selective advantage over
the shorter one, having presumably been selected in relation to specialised
long-tongued insect pollinators, This type is met with in the Subgenus
Betonicg and in some scattered species of Subgenus Stechys, e.g. S. longiflora,
Se euadenia, S, fragillima, S, pinardii etc. Some annual species like S, arvensis,

Se brachyclada and S, pseudosideritis though, have a very short corolla (ef.p. 45)
almost inocjuded in the calyx; these are not considered primitive as they are
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apparently self-pollinating (autogemous) - undoubtedly a secondary specialisation,
. The primitive and derived astates discussed above are vepresented in Table 7.
Following Table 7, and adopting tlie method proposed by Sporne (1956), the degree
of rﬁiutin advancement in each section of the genus has been calauiatod. and
axpmiscd as a percentage advencement index (Table 8). The left hand side of
each vertical column of the ublq? mutu primitiveness, while the right hand
side is the state considered derived f‘mn_ it, Por each primitive versus
advanced character, scores of 0 and 2 are respectively recoxrded. When a section
contains both advanced and primitive states of the particular character, the
scoring is considered on the basis of the frequency of the character states.
To make this clear, examples can be put forward, In Sect, Fx aulis a
herbaceous calyx tip (a primitive charaster) occurs in all of the species
excepting S, viscosa, and is therefore scored as 0. On the other hand, when a
section contains more or less equal number of species bearing advanced and
primitive states in respect to a particular character, e.g. Sect, Infrarosularis
having more or less equal number of species with conspicuous herbaceous and
inconspicuous setaceous bracts, it is scored as 1.+ For character states of the
verticillaster column, '2' is scored for the sections having only 1w2-(e4)e
flowered verticillasters and '0' for o< -flowered (more than 12) verticillasters;
the intermediates, i.e. 6~10-flowered are scored as '1'. Using these procedures
the percentage of advancement has been calculated for each section (last vertical
column of Teble 8) and a target diagrem (Fig. 29) drvawn, In the diagrem the
concentric circles correspond to successive grades of advancement, the sections
being arranged according to their percentage advancement indices, The range
of advancement is from 17% (Sect. Eriostomum) to 727 (Soot. Satureioides).
Having arranged the sections concentrically in order of advancement, they are
then arranged near to one another, on the basis of phenetic resemblance, in
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so far as their position on the advancement radius allows. The scattering of
the sections over, the area roughly mdioatea.tho affinity of one group to the
other, The more closely related sections are placed next to each other

while distantly related ones are placed apart, Thus the Sections Roseostachys,

Setifolia and Stachys come next after the groups Eriostomun, Muoronata, and

infrerosularis, followed by Sections Candida and Swainsoniana in a clockwise
direction, Subgenus Betonica comes closer to Section Eriostomum of Subgenus

Stachys, but widely apart from the rest of its sections. Phenetic relation-
ships between the sections are emphasised by joining them with lines, Solid,
broken and dotted lines joining the sections represent strong, close and wea_uk
affinities respectively. Presentation of advancement indices in a target _
diagram is meaningful in the sense tb;‘.t it aims at presenting a natural classie-
fication on a horizontal plane, and takes account of evolutionary advancement,
It is a rough compromise between aphenetic classification and an ewolutionary
arrangement, and in no way can be considered as phylogenetic or oladistic,
Conclusion: Overall assessment of primitive versus advanced characters shows
that the advancement of various organs does not take place simultaneously,

and the rates of advancement may be slower or faster in different organs and
in different groups. PFeatures which we assume to be primitive may even have
evelved in the reverse order, or in two directions from a median position; no
tine scale can be implied; primitive characters can be ancient or relatively
recent in origin, Wt on the group concerneds Takhtajan (1959) termed
this phenomenon as 'heterobathmy’.

With all these short comings, a convinging evolutionary conclusion is
impossible to draw; and any attempt to do so is highly npocul#tive. Com=
prehensive investigations from different fields of approach can help to
recognise primitive and advanced groups, but the selection of suitable characters



179

Primitive

1e

Je

5e

6e

Te
8

Je

Habit herbaceous, perennial
Indumentum of simple hairs

Leaf" venation pinnate-
brochidodromous and margin
deeply crenate
Verticillaster many-flowered
Bracts conspicuous, herbaceous
and numerous per verti-
cillaster

Calyx 1ip herbaceous

Flowers pedicellate

Corolla tube short

Calyx more or less regular

2,

Je

fa
Se

6o

7e
8e

Je

Habit annual/suffruticose to
suffrutescent perennial
Indumentum of stellate or
dendroid hairs

Leaf’ venation parallel broshido-
dromous and margin subentire

Verticillaster 1-2~flowered
Bracts inconspicucus, setaceous
and few per verticillaster

Calyx lip spiny to spinescent
Flowers sessile
Corolla tube long

Calyx strongly bilabiate

mainly depends upon experienced taxonomists' careful decisions,

primitive character may remain inchanged or may be secondarily acquired in

evolutionary history depending on the selective action of a stable or changing

environment,

An apparently
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Pige. 29,  Iarget Diagram

The concentric circles correspond to successive grades of advancement,

the black areas represent sections, Solid, broken and dotted lines
joining the seotions represent more to less close affinities, The radial
extent of each section represents the percentage of advancement and the
size indicates the size of the constituent taxa,

(A - Briostomum; B - MNucronata; C - Infrarosularis;

~ Roseostaclys; E « Setifolia; F = Stachys; ¢ -~ Candida;
= Swalnsoniana; I ~ Fragilicaulis; J « (0Olisia;

Campanistrum; L - Corsica; M - Sideritopsis; N - Neuroc
- Satureio 3 P « Thamnostachys; Q - Aucheriana;

- Zietenia; S ~ Ambleia; X « Betonica; Y - Macrostachya)
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PART B,

TAXONONMIC TREATMENT OF TURKISH SPECIES
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VI. SYSTEMATIC ACCOUNT OF THE TURKISH SPECIES

A, INTRODUCTION:

This revision of Turkish species owes much to the invaluable work of
Boissier (Fl, Or. 4, 1879). He recognised 42 species of Stachys L. and 4
of Betonica Ls (now treated as a subgenus of Stachys) as ocourring in Turkey.

0f these 8, heldreichii Boiss. and S, cassia Boiss. have been reduced to
subspecies of S, germanica L. and S, cretica L. respectively; S. nepetifolia

Desf. was mistakenly reported from Cappadocia. Besides that, Betonica
brantii (Benth,) Boiss, was wrongly placed in the Betonica group; it is now
moved to Sects Fragilicaulis of Stachys.

Since Boissier's time new species have been continuously added to the
Turkish list by different taxonomists as exploration has proceeded and new
collections made. Contributors in this field include Handel-Mazzetti (1913),
Bornmitller (1919), Rechinger (1937, 1940, 1949), Davis (1951) and Kapeller
(1961); Huber-lorath's collections contained a number of new species
independently recognised by him and the author, and described here for the
first time,

The revision covers the region accepted by the Flora of Turkey (Davis,
1965). For convenience in treating endemism, Mt. Cassius (on the Turmm/
Syrian border) is included within the boundary, The revised list comprises
70 species distributed in 14 sections, Seven species are new to science, and
various new subspecies and varieties recognised.

The usage of specific an aspecific renks:

The treatment does not differ from most contemporary W, European
revisions of sexual groups based mainly on herbarium studies. The species
are mainly morphological/geosraphical, as biosystematic and oytogenetic data
are entirely lacking so far as Turkish material of Stachys in concerned.
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Two populations have been referred to diffeerent species if they show
more or less sharp discontinuities in at least two characters, although in
some rare cases the criterion is less rigid, For example, if two populations
grow sympatrically with few intermediates (of. S, germanica ssp. bithynica
and S, balansae) but their extreme forms are strikingly different, their
specific status is maintained, Information from ecology and distribution
has also provided useful supporting evidence for assessing status,

For the subspecifiic category, the proposals of du Rietz (1930), supported
by Hedberg (1958) has been followed as far as possible, Geographically |
and/or ecologically isolated groups of. populations showing some morphological
discontinuity in at least one diagnostic or a few differential characters
have been given subspecific rank, Isém morphological intermediates between
subspecies have been taken for granted where two such populations meet,

Varietal rank has been assigned usually to some locally differentiated

populations that are morphologically and geographically or ecologically
distinet in minor diagnostic or differential characters.

In some exceptional cases varietal rank is used for very striking
variants within the species range whose nature remains more or less obscure
due to insufficient material, Thus either a species or a subspecies may
contain one or more varieties. -

The species concept adopted here does not coincide with the Komarovian
species concept, The latter is a unitary one in the sense that it does not
recognise subspecific or (at least in the original form) varietal ranks,

In the present work, when species were revised throughout their distribu-
tion range, it hu not been possible to maintain some of accepted Russian
binomials as they show a considerable amount of character overlap. To
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achieve as much uniformity of treatment as possible in my revision, some of
them have had to be reduced to synonymy or given infraspecific rank,
Key:

A key to 5 convenient informal groups has been made, based on the
characters of leaves, bracts and corolla, The species have then been keyed
out under each group, Emphasis has been mainly given to ease of use
combined with certainty of identification; some variable species have been
keyed out several times. For those few species which could not be examined,
an assessment bas been made from available descriptions, geographical records
and illustrations,

Descriptions:

The description of little lmown species has been broadened on the basis
of the variability shown by all available material, A few widely known
species are not deseribed and some have been provided with short descriptions,
Information about flowering time, habitat and altitude has been cited, based
on Turkish material, Whenever type material of synonyms has been examined,

an exclamation mark is given after the reference to the synonym,
Citation of specimens:

The grid system adapted in the Flora of Turkey (Davis, 1965) has been
followed for citation of specimens, For species occurring in less than 8
gride only, 1 specimen per province per grid has usually been cited, For
widely distributed species, 1 specimen per grid is cited. An exclamation
mark has been given after specimens examined by the author, External dis-
tributions have been summarised from herbarium specimens, and (with caution)
literature records, Distribution maps for each species have been provided,

including additional herbarium material and literature records when the
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latter are considered reliable,
Zypification:

Usually the type locality, the collector's name and the number of his
specimen have been citeds The places where holotypes and/or isotypes are
conserved are cited in parenthesis when they areknown authentically; when
examined personally, an exclamation mark has been given for the typifica-
tion of some Linnean species, the procedures advocated by W,T. Stearn
(Introdustion to the facsimile edition of Linnasus's Species Plantarum,
1957) are followed when it was possible to trace the Linnean type, the
specimen was usually examined personally either in the Linnean Herbarium
or in the Herb, Cliff, (B.M,); when the Linnean species could not be readily
typified, the species’ area of origin is cited as given by Linnaeus,
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B. KEY 70 TURKISH SPECIES
1. Bracts conspiouous, at least the outer ms/hﬂrlons as or longer
than calyx tube (exoluding the pedicel), ovate-lanceolate to
linear-lanceolate, herbaceous
2, Upper corolla lip covered with long and densely sericeous
hairs dsually exmeeding the 1ip; celyx mouth with dense
2. Upper corolla lip wsually glebrescent or thinly covered with
short adpressed hairs not exveeding the 1ip; ealyx mouth
glabrous or thinly hairy between the calyx teeth
3+ Plants with basal rosettes of leaves; cauline leaves not
more than A=paired sessesececccscscsvvcccascsssrssnscsscssense GrOUP B
3¢ Flants without basal rosettes of leaves; ocauline leaves
DOre than 5-paired seeeecccsssessesscsssssasscnscssssscssseses Group C
1« Bracts absent or inconspicuous, when present less than half the
length of calyx tube, linear, mlly setaceous, sometimes
bearing few hairs
4o Lower cauline leaves oblanceolate to lanceolate, rarely linear
with attenuate Dase ciseseccscssssssccsassscssassassssssssassse Group D
4. Lower cauline leaves ovate to orbicular, rarely oblong-
lanceolate with cordate to truncate or rounded base seseccecsse Group E

GROUP A

1. Lower cauline leaves oblong-lanceolate to oblanceolate, narrowed
towards base; base usually attenuate to rounded, rarely
subcordate



188

2, Calyx tube 3 regular with distinotly visible nervature; stem patently
pilose with dense glandular hairs; ocorolla
oreamish white ssceevcvesvescscescancnsrercncscncsncecscncene 10, tmolea
2, Celyx tube oblique to suboblique with nervature hidden by
dense indumentum; stem usually edpressed and densely tomentose
with or without few glandular hairs; corolla pink or purple
3 Calyx teeth lanceolate-subulate, as long as or slightly less than
calyx tube; basal leaves rounded to subcordate
B DAB@ ssvevsctnnsscstccsscnsantessrsncnsssessansscnssenss 11, oretica
3. Calyx teeth triangular to ovate-triangular, i the length
of calyx tube; basal leaves attenuate to cuneate or sometimes
rounded at base
4o Calyx teeth recurved at maturity; floral leaves ovate-
lanceolate to ovate
5¢ Indumentum grey-tomentose to sparsely tomentose on stems and ‘
leaves; ocalyx teeth § as long as tube ssessessscscesssss 12, thirkei
5« Indumentum lanate-tomentose on stems and legves; ocalyx
toeth § a8 long a8 tube sececcsscecscscessescsssvscnsce 13+ bysantine
4e Calyx teeth erect at maturity; floral leaves cblong
to oblong~lanceolate
6. Verticillasters usually remote; indumentum not lanate
7. Calyx teeth % as long as tube or slightly less; upper floral
leaves longer than verticillasters sccscscecccescccscess 11, gretica
Te cny«:?;ee:; length of tube; wupper floral leaves as long
as or slightly shorter than verticillasters .cseeseses 13 bysantina
6. Verticillasters usually congested above; indumentum
densely lanate e v eu..13. byzantina
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1. Lower cauline leaves ovate ¢r oblong to oblong-lanceolate
4 broader towards base, base usually cordate to subcordate,
rarely truncate to rounded
8+ Verticillasters 4~6(8)-flowered; calyx 3 widely campanulate
9. Calyx regular and densely tomentose; bracts not
Spinescent siescisceessscsssvsnsnsonsccsscsssnsnscses 150 longispicate
9. Calyx sub-bilabiate, subglabrous; bracts spinescent
10 Leaves softly villous with rugose lower surface; calyx
14~16 mm, villous towards base sseesssseses 8, libanotica var., minor
10, Leaves i glabrous with smooth lower surface; calyx
8=10 mm, SUDELADIOUS seecesecssscescessscsassssssnsases Jo antha
8. Verticillasters more than 10«flowered; calyx tubular to
subcampanulate
11. Indumentum on stem short and adpressed, greyish tomentose;
calyx teeth usually eglandular, rarely glandular
12, Inflorescence densely paniculate; verticillasters 16«20~
flowered; calyx tube densely lanate seessssscsscssces.16s ¥iticing
12, Inflorescence not paniculate; verticillasters 10=12(=14)~
flowered; ocalyx tube densely tomentose
13+ Calyx & regular; teeth erect and eglandular
1%, Cauline leaves 9«10 x 3.,5-5 cm, margin crenate-
serrate and base cordate seeeesscesscssssccenss 14e spectabilis
14, Cauline leaves 1¢5=3+5 x O¢8+1,5 cm, margin obscurely
crenate, base rounded to truncate
15. Verticillasters distant throughout; flowering stems
usually unbranched seesesssessssevcansscscncsenses 17, huetii
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15+ Verticillasters i congested upwards, 1-2 remote below;
flowering stems much branched seceescsscesccsscsss 18, bayburtensis
13. Calyx subsbilabiate, teeth recurved and glandular .«..ss 6. pinetorum
11, Indumentum on stem long, patently pilose to lanate, sparse
or dense; ocalyx teeth usually glandular
16+ Calyx usually regular; teeth i equal, as long as tube ... 7. obligus
16, Calyx usually oblique, teeth unequal, shorter than tube
17« Base of lower cauline leaves rounded, rarely cuneate,
margin faintly crenulate
18, Indumentum densely villous; verticillasters s approximate
above; floral leaves OVate eessssccecssssccess 5¢ huberemorathii
18. Indumentum sparsely tomentose; verticillasters remote;
floral leaves oblong-lanceolate seeeesseevescsssass 4o rizehensis
17« Base of lower cauline leaves distinctly cordate, margin
crenate to crenate-serrate
, 19+ Otenm eglandular haired ....ecoeceessscsssccssoncncsns Yo germanics
19. Stem with glandular and eglandular hairs
20, PFruiting calyx with distinet nerves; teeth ovate-
triangular and widely recurved at maturity cveeccecee 2. alpina
20s Fruiting calyx not distinetly nerved, teeth triangulare
lanceclate, erect to subpatent at maturity
21, Median cauline leaves broadly ovate to ovate-oblong,
margin crenate; stem densely lanate ccesseccses 1o germanica
21, Median cauline leaves oblong-lanceolate to oblong-
elliptic, margin crenate-serrate; stem usually

2 w pﬂo’. Sssssessssesssnssscsssanssaness Je BM
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GROUP B
1. Verticillasters 1=-2-flowered; margin of basal and cauline leaves
entire to £aintly BerTAte sesessscsssssessesssssssssese She diversifolia
1, Verticillasters (4=)-10-15=flowered; margin of basal and
¢auline leaves crenate to cremulate
2, Leaves distinotly crenate; ocorolla Mo exanmuilate
3+« Corolla 30-35 mm long; leaves ovate-pblong to ovate-
triangular, broader towards DASEe ecesessssscevssssessss 684 maorantha
3. Corolla 15+18 mm long; leaves oblong or oblonge
lanceclate, sometimes ovate-oblong, not broader towards
base as above
4, Indumentun with some stellate hairs; basal leaves
narrowly oblong-lanceolat® ceessscsscsssscssssnes 0o macrostachya
4, Indumentum without stellate hairs; basal leaves
broadly oblong rerely ovate-oblong sesecscssscsses 69, 0offiginalis
2, Leaves obsourely crenulate; corolla tube annulate
5. DBasal leaves elliptic, cuneate or attemuate at base;
verticillasters congested into + globose head,
192 YOMOLO ssevcscosssnscssevsenscssonsessnssnsasssesses 2he Sitring
5e Buo;./“xtoohm;, cordate to truncate at base;
verticillasters usually remote, few 4 approximate
forming an elongate spike
6. Calyx tubular, 10-13 mm; teeth oblong-lanceolate; bracts
numercus, herbageous, as long 88 CalyX ssessescsssessi9 Tupestris
6, Calyx campantulate, 6«9 mm; teeth triangular-lanceolate
to lanceolate-subulate; bracts few, setaceous, rarely
some herbaceous, shorter than calyx tube
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7. Flowering stems short (c. 7-8 em); verticillasters 2e3;
calyx teeth J5<} the length of tube
8. Calyx glabrescent, teeth with few eglandular hairs and
8055110 glands ceesescvessccectcscsscssccscsssncnancrse 22 QUANIGE
8. Calyx densely tomentose, teeth with glandular and
eglandular hairs seeecevssscescscssssssncosssscoses 210 potrokosmos
7+ Flowering stems long (¢.1025 em); verticillasters
several; oalyx teeth + % as long as tube
9+ Stem patently pilose; calyx teeth with copious glandular
Bail's cessesceecnsccsanscscesncoscssncavesnssssnscens 20o Cataonica
9. Stem adpressed-tomentose; calyx teeth glabrescent or
with few sessile glands secececvcascccscsessssssssscssss 23s pumila

GROUP C
1. Stem patently pilose to hispid rarely subpatently pilose with
retrorse hairs
2+ Plant annual; calyx bilebiate; calyx teeth oblong-acuminate
3« Lower cauline leaves obovate with attenuate base; corolla
(ineluding lips) 1 ineluded in calyx (tube and teeth)
10=12 MM sossevecscsssnscssenscanccoscsnsnceness 58, pseudosideritis
3« Lower cauline leaves ovate with cordate base; corolla
exserted from calyx, 14=15 MM sesevsssccsscsccssccosssse D7, Obscura
2, Plant perennial; calyx sub=bilabiate to & regular; teeth
triangular-lanceolate to triangular
4. Lower cauline leaves oblong-lanceolate, median and floral

leaves spinescent
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5« GStem and leaves pilose; verticillasters remote, fow 3

approximate ADOVE sesesssnssenssersccnssvssssssssncsessss 294 m

5¢ Stem and leaves glabrescent with fow sessile glands;
vertioillasters all 3 approximate seeesssscsscsscsseess 26o monthoides
4s Lower cauline leaves orbicular, ovate to ovate-lanceolate,
median and floral leaves not spinescent
6, Stem densely and patently pilose (6. 1e2-2 mm) with large
eglandular and shorter glandular hairs; leaf surface densely
s LD
7+ Cauline leaves / om; vertioillasters congested into a
dense 5 gloDOSE NeAd sissvisscescccancvencoossncsrsssse Bhe Drantil

0.5-3 x 0.4-2,8
7+ Cauline leaves / om; vertioillasters distinet,

Om BPAYE sesvsssvsssessssnsoscacnssscsesecee 332 glochomifolia
6+ Stem sparsely and retrorsely pilose (less than 1 mm)
with eglandular hairs and subsessile glands; leaf surface
glabrescent to sparsely pubescent seessssssesscsssess 35. megalodonta
1+ Stem adpressed floccose-~tomentose to arachnoid
9+ GOtem and leaves adpressed-armolmoid, canescent, s glabrescent
Whel Old esesssensesvsnascsnscnncnscsnncssscesvavassneses &7+ gleurites
9« Stems and leaves weollp-tomentose and felted; not
glabrescent when old
10s Calyx teeth erect and tip softly spinescent; bracts ovate-
rhomboid, erect t0 Subpatent sseseessssesccscssessssss 48, bombyoina
10, Calyx teeth widely recurved and tip spinescent;
bracts lanceolate-subulate, widely recurved

49« distans var, giliclca
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GROUP D
1. Plant with basal rosettes of sterile shoots; calyx teeth 1.5«
tines longer than calyx tube; indumentum with séme unequal
1. Plant witlout basal rosettes of sterile shoots; ecalyx teeth
as long as or shorter than calyx tube; indumentum simple or
rarely dendroid
2, Stems and leaves densely felted with dendroid hairs se.ess 67. inflata
2, Stems and leaves with sparse and simple hairs
Je¢ Flant annual
4e Calyx tube & regular, tubular, urceolate im frult; mouth
densely halry; corolla mauve to purple
5¢ Calyx teeth erect in flower, 4 half as long as
BB ssssisrersesnssessnsrestessesivusvases 62 RUREROMECieitan
5. Calyx teeth recurved in flower, as long as or slightly
less than tube
6. Verticillasters g approximate, few remote; uppermost
floral leaves ovate~rhomboid, as long as or shorter
than verticillasters .cecssccsccessesscnncss 65, melampyroides
6. Vertisillasters usually remote, few 3 approximate
above; uppermost floral leaves oblong-lanceolate,
longer than verticillasters
7« Stem slender, pruinose-puberulent above, i+ glabrescent
below; calyx tube g faintly nerved sesssecee 60. gatwreicides
7. Stem stout, sometimes dwarf, whiteetomentose, with
longer hairs (Os5=1,5 mm), not glabrescent, calyx tube
distinotly nerved sevececcsssccscscsssssseeee 61, ramosissima
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4. Calyx tube oblique, i cempanulate, gibbous in fruit, mouth sparsely
hairy; corolla pale yelloW sscesssescoscscoscsccsoascssanss Sl .gm
3« Plant perennial
8, Stem pruinose puberulent to glabrescent; verticillasters
2-flowered; calyx tubular, inflated in fruit
9+« OStenm glabrescent; lower cauline leaves laciniate pimnati-
partite, margin endire seeecescscecseossocesercsees 4lis angustifolia
9« OStem puberulent; lower cauline leaves simple and
oblanceolate, margin crenate-=dentate
10, Pedicels of flower J=5 mm; calyx teeth herbaceous and not
rigid, recurved in frult cceeescesscscscsssscoves 6y iculosa
10, Pedicels 1+2 mm; calyx teeth rigld and erect in fruit
11+ Calyx teeth unequal; stem indumentum with few glandular
BadTs secenecvssccarsccnssncnccncsncnnsnacessss 65, gsosnowskyil
11+ Calyx teeth & equal; stem without glandular
hai’s seeessecocsscanesnsssscncssccccensssnsssnnses 664 avaxinag
8. ©Stem adpressed-pubescent. Verticillasters Le~6-flowered;
calyx usually not inflated in fruit
12, Stamens exserted more than half way along upper corolla lip;
corolla yellow
13+ Calyx teeth lanceolate-subulate, as long as calyx tube or
more, width of teeth never more than 1 mm; verticillasters
congested spicate, few remote Delow ecescscssessss 43, atherocalyx
13. Calyx teeth triangular-lanceolate, + half as long as
tube, width of teeth more than 1 mm; verticillasters remote
throughout, few 4 approximate abOVe sesscesscssscesesss 42, recta
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12, Stamens little exserted from the corolla tube; corolla mauve
or creamy-white, rarely yellow
14, Calyx teeth triangular-oblong; *ip blunt and with very
ShOYt MUCTO scccsesssesscrsccsccssvcscccsssnssscnssse 30 kurdica
14. Calyx teeth triangular-lanceolate, tip acute and spinescent
15+ Pedicel of fruitimng calyx ¢, 6 mm, calyx teeth as long as
tube; flowers loose in verticillaster .....ss 45. Spersipilosa
15. Pedicel of fruiting calyx 2«3 mm, calyx teeth i as
long as tube; flowers congesied in
verticillasters csececesssscsscssnvssnssssscsassene 46, iberica

GROUP E
1+ Median cauline leaves abruptly distinct from lower cauline and basal
leaves; stems glabressent to puberulent with subsesasile to sessile
glands
2, Verticillasters 2-flowered; basal rosettes of leaves on
flowering ShootS seeseseccscscasscsscnesssnsscsssssesensses 52, inanis
2, Verticillasters L4-G-flowered; basal rosettes of leaves on
sterile shoots ....................................-55\. mnzurdagensis
1., Hedian cauline leaves gradually distinct from lower cauline and
basal leaves; stems patently pilose to adpressed pubescent
with glandular hairs
3« Basal rosettes of leaves present on sterile shoots; stems
retrorsely pubescent
4e Corolla tube i twice exserted from calyx tube; calyx teeth
as long as or slightly shorter than calyx tube; verticillasters
usually remote, few &+ approximate above cessscscsccscsccss 57, gnuua
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4+ Corolla tube & included in calyx tube; calyx teeth 3w as long as
tube; verticillasters densely spicate, 1«2 remote below
sesssssssssessssanasessnsssessnnsssesnsccese 50 Maritime
3« No basal rosettes of leaves present on sterile shoots; stems
usually patently pilose, sometimes entrorsely pubescent
5. Plants procumbent or sometimes erect annuals
6« Stems patently pilose to hispid, sometimes aculeate at angles;
calyx teeth subglsbrous to sparsely halry
7+ Corolla ¢.7-8 mm, subincluded; calyx teeth cblong-acuminate
with patent hairs sesecescsssssscccscoccccesssscassee 574 arvensis
7. Corolla more than 12 mm, subexserted; calyx teeth ovate
or lanceolate without patent hairs
8, Stem glabrescent below and asuleate~haired at angles;
calyx teeth ovate~triangular; oomlla.‘ycllow eses 55, spinulosa
8, Stem hairy throughout, not aculeate~haired at angles;
calyx teeth lanceolate; corolla purplish ceeescecee 56, arebica
6. Stems adpressed pubescent with patenteglandular hairs;
calyx teeth densely pubescent esescsscesscscvsccsccssscsse 51, guuua
5. Plants erect to pendant perennials
9. Herbaceous perennials with long rhizomes, stamens as long
as upper corolla lip
10, Lower cauline leaves ovate c. 1.4 times as long as broad,
petiole cs 4~10 cm; stems patently pilose sbove
seesssssisnsssssssscsnsnsasssssssscncese 270 Sylvatica
10. Lower cauline leaves oblong-lanceolate, 3«4 times as long
as broad, petiole 0.25-1.5 cm, stems retrorsely
Pubescent seescesssccssvsscrscencrssnocsessscccssss 20, palustris
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9. Suffrutescent perennials without rhisomes; stamens extending about

half way along upper corolla lip or less than that

11, Lower cauline leaves 3«6 x 2-4,8 cm; stems patently pilose

12, Verticillasters 2-flowered; corolla tube 4 times longer

than calyx tUbe c.seecessvsecnccscvcscncansccnasecee 29 longifiora

12, Verticillasters + 6-flowered; corolla tube c. twice

as long as the calyx tube
13. Leaves subsessile to sessile, orbicular with rounded
apex, margin wavy to broadly ocrenate .eescecsssesss 30, euade
13, Leaves long to shortly petioled ce 15«4 ¢m, lamina
ovate, apex not rounded, margin densely crenate to dentate
14, Verticillasters densely spicate, c., 1«2 cm distant;
upper and lower corella lip 8 & L mm respectively
sesevsavsssensesrsssesscacassscsasesesse 31o pinardii
14, Verticillasters lax spicate, 2«4 cm distant;
upper and lower @orolla lip5 & 3 mm respecitvely

PEOSN PSRRI ASRNRINB000ERERBRRRORNN 320 M

11. Lower cauline leaves 1-2¢8 x 08«2 cm; atems retroxrsely

pilose to 1+ adpressed pubescent

15.

154

- Verticillasters usually i congested, 1-2 remote below; stems
and calyx teeth eglandular sceccessscscsesesssses 58. ballotiformis
Verticillasters usually remote, few + approximate above;
stems and calyx teeth with glandular hair and/or with
subsessile glands
16, Calyx oblique, gibbous at base; calyx teeth densely

pw.”.nt (AR AR R R R R N R Y R R 51. %
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16, Calyx & regular, not gibbous at base; calyx teeth sparsely pubescent
17. Calyx teeth herbaceous, broadly oblong to triangular with blunt
apex; fruiting calyx 0¢ 7=8 MM sesesesvecosssssvsscceses 37. kurdica
17. Calyx teeth rigid, narrowly triangular- lanceolate with
acute apex; fruiting calyx ¢, 10-12 mm
18, Calyx teeth erect, spinescent; astems with eglandular hairs
and subsessile glands seseeeessssvevesssscsssescssssease J0. YiSCOSS
18, Calyx teeth subpatent, softly spinescent or herbaceous;
stems without subsessile glands
19, Flowering stems panisulately branchsd above; verticillasters
12e16=10Wered sesecssssssssssssssssssssscsscssss 39 lastivirens
19 Flowering stems simple or with few branches above;
verticillasters 6-10-flowered seessessscscssosssssese 40s subnuda
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C. ACCOUNT OF THE SPECIES

Sect. ERIOSTOMUE (p.108)
1. Ss germenics L, Spe Pl 581 (1753)

Syn.

Ss lanata Crants., Strip. Austr. ed 2 fasc. 4: 267 (1769)

8e tomentosa Gatr,, Desor, Pl, Montaub, 107 (1789)

S, polystachya Ten,, Prodr. Fl, Nap, 2: 23 (1814)

8, nova Sadler ex Reichb,, Fl. Germ. Exc, 319 (1830)

S, pannonica Lang ex Ten,, Syll, Fl, Neap, 291 (1831)

Ss bithynica Boisss, Diagn. Sers 1(5): 28 (1844)}

S._pisidica Boiss, & Heldr, in Boiss., Diagn, Ser 1(12): 75 (1853)}
Ss penicillata Heldr, & Sart, in Boiss, Diagne Ser 2(4): 37 (1859)}
Se heldreiohii Boiss., Fle Ore 4: 721 (1879)}

S. sublanats Fleisch, ex Nym,, Consps 577 (1881)}

S. tymphaca Haussim,, Mitt. Thér. Bot, Ver. Ser 1(5): 70 (1886)

Se Teinertii Heldr, ex Haldesy, Cons, Fl, Gre II: 521 (1903)

Se cordata Klok. in Fl, RSS Uer. 9: 647 (1940)

S, heterodonta Zefirov. in Not, Syst, (Leningrad) 14+ 341 (1951)!
(Map 8).

Perennial mesophytic herb, usually with basal sterile rosettes, Flowering

stems erect, 25-150 cm, terminal to the subterranean rhisomatous portion,

simple or rarely brenched above, Indumentum densely lanate-villose with long

eglandular hairs, sometimes mixed with short or long glandular hairs o

sessile glands. Cauline leaves ovate to ovate~lanceolate, 5-12 x 2=5,5 cm,

obscurely crenate to omte-dehtate, apex acute or sometimes obtuse, cordate

at base, upper surface densely sericeous~tomentose, lower surface rugose,

densely adpressed floccose~white-tomentose, petiole 3-8 cm, gradually passing

above into ovate~lanceolate, subsessile to sessile florel leaves as long as or
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longer than verticillasteras. Verticillasters remote or few approximate

above, 10=15=(20)=flowered, Bracts lanceolate to linear, 6-10 mm, herbaceous,
tip not spinescent. Pedicels 1«4 mm. Calyx subebilabiate, subcampanulate,
8«12 mm, densely tomentose; teeth subequal, lanceclate to ovate~lanceolate

§ to % as long as tube, densely eglandular, sometimes mixed with glandular
hairs, muoro 0s7-1.5 mms Corolla 14=16 mm, rose-pink, tube subincluded.
Nutlets obovoid, faintly trigonous, 2.5 x 2 mm, slightly winged near base.

Key to subspecies:
1. Flowering stem and calyx with eglandular halrs; calyx teeth

triangular-lanceolate, erect in frult sscessssscsaces Bubsp, dreichii
1. Flowering stem and calyx with glandular haira; calyx teeth
ovate~triangular, slightly recurved in fruit ss.esseees 8ubsps bithynica

Subsp. heldreichii (Boiss.) Hayek, Prodr. Fl, Bale. 2: 285 (1931)
Syn. S, heldreichii Boiss. Fl. Or. 4¢ 721 (1879)

Fl, July
Habitet: Roadside, fallow fields.

Lectotype: /Greecg/ Hab, in herbidis lhumidis et paludosis Bmeotiae ad
Lebadeam, Heldreich (G; ES)
SJVWe Anatolia, rare,
C2 Mugla: Kéycegis, 25.7.47, De135644
External distribution: S, part of the Balkan peninsula, E, Mediterranean
element,

Among the original syntypes of S, heldreichii, Boissier cited 3 gatherings
from NeWe Turkey. These have not been seen, but may well be refersble to

Se_germanica subsp. bithynica.
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subsp. bithynica (Boiss,) Bhattacharjee, stats nov.
Syne Se bithynica Boiss., Diagn. ser. 1(5): 28 (1844)}
S germanice L. var. bithynica (Boiss,) Boiss., Fl. Ors 4: 720
(1879) |
S, pisidica Boiss, & Heldr, in Boiss, Diagn. ser, 1(12) 75 (1853)}
Fl, June-September, '
Habitat: Limestone gullies, moist or dry rocky slopes.
Syntypes /Turkey A2(A) Bursg/ in lapidosis alpinae Olympi Bithynia supra
Kirkbounar, Boissier (holo. G!); montis Kitirlidagh, Pighler
NoWe & Ny Turksy; rare in S,W, Anatolia
A(E) Kirklareli, near DemirkBy, As Baytop 13918}
A2(A) Bursa: Ulu Dag, 2200 m, D.148341
A3 Bolu: Ala Dag on Kartal Kaya tepe, 2100-2200 m, D.37246B
Al Kastemonu: N, side of Ilgaz Dag, 2200 m, D.38446
A5 Kastamonu: Tossia (Tosya) Sintenis 1892:4569!
A5/6 Samsun: above Lédik on Ak Dag 16-1900 m, Boxnm, 665 (as S, balansse
var, drososalyx Freyn!)
C3 Isparta: Davros Dag, Heldreich, sub S, pisidica Boiss. (holo. Gi);
DedegBl Dag, 1600 m, Sorger 65«43-106}
External distribution: Greece, Crimea., Euro-Siberian element.

S _germanica L. is a widespread and widely variable species growing
throughout Europe and S,VW, Asia, It forms a more or less coherent group
together with the closely allied S, slpina and S, balansae; sometimes con-
giderable difficulty arises in separating these species due to the large
amount of charecter overlap, The main character by which S, germanica L. is
separated from S, tymphaea Hausskn, (cf. Fl, Europea, 1972) is the
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glandulosity of the indumentum, the former being eglandular throughout and
the latter with glandular calyx teeth, Again, S, bithynica, at first treated
as a distinet species (Boiss., Diagn. Ser, 1844) and later as a variety
(Boiss,, P1, Or. 1879) of S, germanica L., has glandular hairs on the stems
and calyx-teeth, though on the stem they are not readily apparent, being
concealed under longer eglandular hairs, So it is gquite obvious that the
presence or absence of glandular hairs is not sufficient to separate
Se _germanice L., S, tymphaea Heusskn, and S, bithynica Boiss., as other
alisrmabors. 1ue Josfeatans; Langhh and. shas of dalys Seath and toto, density
of indumentum and verticillasters show different degrees of overlap throughout
Iths whole range of distribution, For a consistent and more practical treat-
ment, it is battex;qasaig: them subspecific rank, Eglandular forms of
Se germanica are mainly restricted to the western part of its range (Europe
eastwards to the Balkan peninsula), and fall into 3 subspecies vaz. lusitanica,
heldreichii and germanica as recognised in Fl, Buropaea 3: (1972); the
form with glandular calyces, reported from Cy & S.,Italy and W, part of the
Balkan peninsula and maintained as a distinet species, S, tymphaea, should
be considered as a subspecies of S, germenica /ssp. tymphaea (Hausskn,)
Bhattacharjee comb, et stat., nov,syn. S, tymphaea Hausskn,, Mitt, Thir, Bot.
Ver. Ser 1(5): 70 (1886)7 and the glandular form S, bithynice mainly restricted
to the eastern part, particularly N,W, Turkey, should be assigned to S, germanica
88p. m.

Subspecies bithynica in Anatolia, paricularly distinet in N,W. Anatolia,
shows an affinity with the eastern species S, balansae, from which it is
mainly distinguished by its broadly ovate-oblong cauline leaves and dense and
adpressed-floccose indumentum on the lower leaf surface, But as these two

taxa approach each other geographically in N, Anatolia (Kastamonu and Amasya)
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these distinguishing characters break down to a considerable extent, (Sintenis
426813 and Darrah 64 from Ilgaz Daj, and Bornmiiller 2873 from Amasya)s The
possaible l:wbrid origin of these specimens is suggested by their high percentage
of sterile pollen and no apparent seed output,

Subsp, heldreichii has been seen only once from Mugla (De13564), where its
occurrence may be due to chance introduction from the mainland of Sy Greece,

2+ S, alpina L, ssp. macrophylla (Albow) Bhattacharjee gomb, et stat. nov.
Syns 8, macrophylla Albow, Prodr. Fls Colchs I: 202 (1895)
S, masanderana Bormm, & Gauba, in Feddes Rep. 49: 269 (1940) (Map 8).

Perennilal mesophytic herb, usually with basal sterile rosettes, Flowering
stem erect, c. 40-100 om, simple or sparsely branched, patently pilose with
long eglan&uln.r and short glanduler hairs, Cauline leaves ovate to ovate-
orbiculate, 10=15,5 x 7=12,5 om, margin distinctly crenate-dentate, apex obtuse,
cordate at base, glabrescent to softly pilose on both surfaces, petiole 4=12

cm, Floral leaves ovate, abruptly smaller than cauline leaves 1«4 x 0s5«3 om,
subsessile to seasile as long as or shorter than verticillasters. Verticillas-
ters 12-16-flowered, remote, 1-6 cm distant, upper 2«3 gpproximate. Bracts
lanceolate to linear, 4~8 mm, herbaceous; not spinescent, Pedicels 145=3 mme
Calyx sub~bilabiate, subcampanulate, 8-11 mm, sparsely hairy and stréngly
nerved in fruit; teeth triangular lanceolate to ovate triangular; % as long
as tube, strongly nerved; recurved in fruit, margin glandular, muoro 0,7-1 mm.
Corolla 10«12 mm, rose-pink, tube subinocluded, Nutlets obovoid 2 x 1,7 mm,
bluntly trigonous and slightly winged at bases, Fl. June-September.

Habitat: Rocky slopes and pastures, 150-914 m. ;

Type @amuuj Abchasia: in jugo Grykhtzy prope fl. Gumista, alt. 150 m.

(No A 1893, nos. 59, 62, 1894), in jugo Astyush-Akhyawya alt. cire 91k m. (NeA 1889).
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N, Anatolia

A5 Sinop: Gangal Dag above Ayancik, 900 m, De38177

External distribution: Caucasia, Ne Irans Euro-Siberian (Hyrcano-Euxine)
element,

This subspecies is the only representative of S, alpina in Turkey and
has only been collected once, From the typical subspecies it differs in
having floral leaves abruptly shorter than the cauline leaves and as long
as verticillasters or even shorter, and by its smaller bracts and flowers.
The variation present in 8, alpina, however, does not justify treating
subsp. macrophylla as a distinct species.

3. Se balansae Boiss, & Kotschy in Boiss., Fle Ore 4t 723 (1879)

Syns S, terekensis Knorr, in Not. Syst. (Leningrad) 15: 342 (1953)

(Map 8).

Perennial mesophytic herb with basal sterile rosettes. Flowering stems
35-100 em, simple, rarely branched, erect, patently pilose with eglandular
and glandular hairs, Basal leaves oblong to ovate~oblong, 3=10s5 X 15«35 om,
usually sparsely (rarely densely) adpressed sericeous-pilose on upper surface
and softly villous to glabrescent below, margin distinetly crenate serrate,
apex obtuse to acute, cordate to subcordate at base, petiole 3-10 cm,

Cauline leaves oblong %o oblong-lanceolate, 3«10 x 1«3 ¢m, apex acute rerely
obtuse, shortly petioled to subsessile 0,5-5,5 em, gradually passing upwards
into similar but smaller, sessile floral leaves, usually as long as verti-
cillasters, Verticillasters remote throughout or a few confluent above,

1«6 cm distant, 10-16-flowered. Bracts lanceolate to linear, 6«12 mn,
herbaceous, softly pilose, non-spinescent. Pedicels 1,5-10 mm, Calyx



206

sub-bilabiate, subcampanulate, 9«12 mm, sparsely sericeous; teeth subequel,
ovate to ovate-lanceolate or lanceolate, i=t as long as tube, erect to
slightly recurved in fruit, margin with glandular and eglandular hairs, mucro
12 mm, Corolla 15«18 mm, rose-pink, tube subincluded, Nutlets obovoid,

2 x 1,8 mm, slightly winged at base,

Key to subspecies:
1. Leaves sericeous-pilose on upper me; median cauline leaves

narrowly oblong-lanceolate, length/breadth
mtio 2.M (AR R R A R R R R R N R Y RS S NS map. bme

1« Leaves glabrescent at upper surface; median cauline leaves
oval to broadly elliptic, length/breadth
mtiﬂ 1.6-1.7 (AR RS R AR N RN E R RN R R R R R R A RN N R NN NN ,tlh'p. M

subsp. balansag

Fl, June~September

Habitat: Rocky slopén and pastures, stream sides and lush meadows, 17002800 m,

Type: ﬁmhy B8 Hug? in schistosis alpium prope Musch inter Mtragaioa,

2286 m, 6.4x.1859, Kotschy 441 (holo. G4, iso. Ki). '

Hainly N.,E, & E, Anatolia, extending to Anti-Taurus.

A7 Giresun: Balban-daglari (Kiline Tepe) above Tamdere, 2700 m, D,20579!
Glmtisane: above Artabir (Ertbil), Sintenis 189417001
Ergurum: Kop Dag, Agkale to Bayburt, 19502000 m, Huberwliorath 11395}

A8 Glmigane: near Baibourt (Bayburt) 2.vii.1862, Bourgeau!

Rige d, Ikizdere: Bagkoy (Cimil) to Cermanin Yalyd, 2300 m, D.21039}
A9 Goruh (Artvin): Ardanug to Kordevan DaZ, 1700 m, D.30103}

Kars: 10 km from Sarikamis to Karakurt, 2050 m, D.46552
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B5 Kayseri: Bakir Dag at Akoluk yayla above Kisge, 2000 m, D.19437}
B6 Sivas: 36 km N, Sivas, Kunduz Def, 1800 m, Sorger 69-52-
Marag: d. Gardek, Berit Dag, 2800 m, D.20349!
B? Erszincen: Sipikor Dag, Sintenis 1890:324L!
Tunceli: PUlnmfir to Mutu, 1780 m, Huber-Morath 15272}
B8 Ergurum: 20 km from Hinis to Pasinler, 1900 m, DJA6343!
B9 Agri: E, side of Tahir pass, 19 km from Eleskirt to Horasan, 24,00 m,
D.470978
External distribution: Crimea, Caucasia and W, Iran,
A species well developed in both Euro-Siberian (Euxine) and Irano-Turanian
region.

subsp, garduchorum Bhattacharjee, subsp, nov.
A typo caulibus et foliis glabrescentibua, foliis caulinis medianis

ovalibus vel late ellipticis recedit.
Fl, July-September
Habitat: Rocky slopes, limestone ravines, by stream sides. 2200~3124 m.
Type: My‘ c9 Hakkug? Cilo Dag, in gorge between Cilo Yayla and Dis
deresi, 2438 m, 10,viii, 54, Davis & Polunin D,24265!
Ee Anatolia
B9 Bitlis, d, Kotum: Karz Dag above Kamer, 2200 m, D.2.593!

Van, d. Satak: Kavuggahap Dag, 3100 m, D.232141, Artos Dag above Gevas,

3000 m, MoNeill 751!

Endemic. Irano~Turanian element.
Distinguished from the typical subspecies in having glabrescent stems and
leaves and median cauline leavhs + oval to broadly elliptic with a length/
breadth ratio of 1.6-1.7.
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S, balansse is closely allied to S, germanica ssp. bithynica and to
Se alpina ssp, macrophylla; firom the former it is distinguished by having

oblong to oblongelanceolate basal and cauline leaves, leas dense stem
indumentum, lower surface of leaf not being densely floccose-tomentose,

and leaf margin crenate-serrate; and from S, alpina in not having broadly
ovate leaves, and fruiting calyces not being distinotly nerved and teeth
not patently recurved in fruit. Davis 22366 from Bitlis approaches

Se germanica in having dense stem indumentum and lower leaf surface densely
flocoose-tomentose, but in general shape of the leaf and in geographical
distribution it is closer to S, balansae.

4. S rizehensis Bhattacharjee, sp, nov. (Map 8).
Affinis S, balansae sed caulibus inflerne procumbentibus foliis ovato-

ellipticis minoribus basi rotundatis obsgure crenmulatis receédit.
stems
Perennial herb with subterraneen caudiculi. Fliowering/ascending erect,

3040 % 0,15-0.25 om, weakly branched near base, pubescent below, villous
above, mixed with shorter glandular hairs. Cauline leaves ovate-elliptic

to ovate, 1¢5-3¢5 x 0,6-2,5 om, weakly crenate, apex obtuse, subcordate to
rounded at base, i+ rugose on lower swrface and sparsely sericeous on upper,
with 0,8«2 om adpressed-tomentose petioles, Floral leaves subsessile to
sessile, ovate-oblong to rhomboid~lanceolate, 1«35 x 0¢3-1+8 om, subentire
to entire, apex blunt and acute, cuneate at base, as long as verticillasters
above, Verticillasters remote, 1.2-4 om distant, 8-10«flowered. Bracts
lanceolate to linearelanceolate, 0Os5=1e2 cm, herbaceous, pilose, hot: spines-
cent, Pedicels 2-3 mm, Calyx subbilabiate, subcampanulate, 10«11 cm,

sericeous-tomentose; teeth subequal, ovate-lanceolate with mueronate tip,
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"Jl“«..i:s__ maehansis F‘_.#\.‘r"nli.m_r:.-
Sp v

©. Rt Hackarjee |5 873

Stachys

furkey. Prov. Rize dist. Hcizters :
Beltas Tepe , J200 m. Dioritic
screes. Pract_persnninl. Fl.
pinkish purpls (mostly in fruit ).
3 Aug. 1952. Davias 21114, Dodds.

Pl, 13. Stachys rizehensis Bhattacharjee (Holotype)
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lower and upper teeth 22,5 and 3«3,5 mm respectively, mucro 0s5=0,8 mm,
margin glandular and eglandular. Corolla 15-18 m;, pinkish-purple, tube
subexserted, annulate, upper corolla lip rotujo to emarginate, 6-8 mm, lower
1lip 8«10 mm, DNutlets unkmown, Fl, July-August,
Type ffm'koy A8 R:lsg? : Ikigdere: Ba:l.tag Tepe, 3200 m, dioritic screes,
30.viii,1952, Davis & Dodds, D.21114 (holo. B! iso K!).
Endemic, Euro-Siberian (Euxine) element.

This alpine scree species shows affinity with 3, balansae Boiss., but
differs from it in habit, leaf shape and ecology.

5« Ss huber-morathii Bhattacharjee, sp, nove (Map 9).

Affinis Se slpinae L. et Se balansae Boiss. sed sb ambabus foliis
basalibus crassis i+ rugosis ovato-oblongis basi truncatis vel cuneatis,
indumento ad nodos et ad basin calycis dense villoso inter alia differt,

Biennial or peremnant with basal rosettes of leaves. Flowering stems
erect, stout, 20=50 x 043=0,7 cm, simple or occasionally sparsely and shortly
branched above; indumentum short and sparse, patently pilose with glandular
and eglandular hairs at internmodes but dense and villous, c., 6«8 mm at nodes.
Basal leaves oblong to ovate-oblong 2«15 x 1«7 om, rgose, margin crenate,
apex + obtuse, truncate to cuneate at base, petiole 2«6 cm; indumentum
sericeous-tomentose on upper surface, sparsely tomentose below., Cauline
leaves few, 2-3-paired, ovate or rarely ovate-lanceolate, 3-7 x 2«45 cm,
apex scute, subsessile to sessile. Floral leaves sessile, ovate, 1-4.5 x
Qe7=345 cm, as long as verticillasters above., Verticillasters 8-15, remote
below and 2-4.5 em apart, + approximate above, 14=16-flowered., Bracts
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Flora Anatolica

nr. 14187, Stachys pellita fub.-dor. n. spec. ined.
Nanr Lo S. balanane,
hut much more hairy
Prowme AS Gorum Dlstriat Gorum

Kirkdilim Hogazi, Juercetum 22 km N von Qorum.

1388 mum

24, Juni 19 55.

annual or biennial??

dat. A Hubsr-Maorath leg. A - Huber-Marath

Pl. 14. Stachys huber-morathii Bhattacharjee (Holotype)
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Z!.amoela‘ke to linear-lanceolate, 8«14 mm, herbaceous, pilose, tip not
spinescent, Pedicels 1.5~4 mma Calyx sub-bilabiate, subcampanulate,
14~16 mm, villous towards base; teeth unequal, ovate to oblong-acuminate,
recurved in fruit, upper and lower teeth 4~5 and 34 mm respectively, margin

glendular-haired, muero 0.8-1 mms Corolla 17-19 mm, pink, tube subexserted,
upper and lower cofolla lip 5«6,5 and 8«9 mm respectively., Nutlets obovoid,
2,8-x% 242 mm, slightly winged at base. Fl, May-July,
Hobitat: Open steppe in Quercus scrub and gravelly fields, 900-1250 m.
Type: [Turkey AS Gorun/ da Gorum: Kirkdilin Bogasi Quercetum 22 kum N,
Von Gorum, 244vi,1955, 1120=1955 m, Huber-lorath 14187 (holo. Hbe Huber
Norath, Basell).
N, Anatolia
A5/6 Semsun: Ladik Istasyon, Karadag, 900 m, Tobey 1100} 1100A}
Endemic, This species occura in an ares where Buro-Siberian, Ireno-
Turanian and even Mediterranean elements intermingle.

The species differs from S, alpina in the fruiting calyx not being

distinetly nerved, and from S, balansae by the different shape of the basal
leaves, Its general facies is very distinctive.

6. S, pinetorum Boiss. & Bal, in Boiss,, Diagn, Ser. 2(4): 36 (1659) (Map 9).
Perennial, mesophytic herb with basal rosettes of sterile shoots.
Flowering stems erect, simple or branched, 50+150 cm. Indumentum adpressed-
tomentose with short eglandular hairs, Basal and cauline leaves ovate to
ovatesoblong, 5«12 x 2-6 cm, margin crenate-dentate, cordate at base, petiole
210 em; Aindumentum densely floccose and white-tomentose below, pubescent
above. Floral leaves sessile, oblong-lanceolate, 1¢5=3 x 0,52 ¢m, as long
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as or longer than verticillasters., Verticillasters remote, 10-16-flowered,
Bracts ovate-acuminate to lanceolate, 4~8 mm, herbaceous, not spinescent
tippeds Pedicels 2«4 mme Calyx sub~bilsbiate, subcampanulate, 9-12 mm,
sparsely pilose with glandular hairs, nerves i prominent; teeth unequal,
ovate-lanceolate, + half as long as tube, recuryed in fruit, muoro O¢8~1 mm.
Corolla 14~18 mm, pink, tube subincluded, Nutlets oveid, 242 x 2 mm,
Habitat: Streams and river sides; steep gullies. 335-1800 m.

Type: /Turkey C5 Ioel/ Hab, in sylvis Pini larisiouis ad septentrionem

Pylarum Ciliciawun (G8lek Bogasi) sitis, viii,1855, Balansa 535 (holo.: G,

iso. B}).

Se Anatolia

C5 Adana: Karinca Da, N, of Poszanti, 335 m, Univ. . Exped.
No. P23}

C6 Hatay: Mt, Amanus, 1372 m, Haredjian 452} '
Adana d, Bahge: Ditld%l Dag between Bagkonus Yayld and Hussein Oluk
Gesme, 1800 m, D,16578! Hesanbeyli 914 m, Darrah 704!
External distribution: N, Syria (Latakia). B, Mediterranean element.
J This species shows relationship with 8, spectabilis but is distinguished
from it in having crenate-margined leaves, sparsely hairy and glandular
haired calyx, with oblique mouth, and teeth recurved in fruit. Specimen
F2434 from Adana differs from the rest in baving eglandular calyces; Darrah 704
shows gynodicecism - with male sterility, with reduction in length of corolla

tube (C. 12 M).
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7. S. obliqua Waldst, & Kit. Pl, Rar, Hung. 2: 142 (1805).
Syn. 8. orientalis sensu Vahl, Symb, Bots 2: 64 (1791) non L. (1753).
S. montbrettii Benth, in Ann, Sci, Nate 2(6): 48 (1836)
Ss pauciflora Vis, in Illus, 1: 10 (1840)
Se_heraclea var, lutea Benth, in DC,, Prodr, 12: 463 (1848) (Map 9).

Perennial with basal rosettes of sterile shoots, Flowering stems erect,
2075 em, usually simple, Indumentum patently lanate-hirsute with glandular
and eglandular hairs, Basal leaves oblong-lanceolate, 2,5-10 x 1=3.5 cm,
crenate, apex acute, rounded to subcordate at base, rugose, petiole 2«8 cm.
Floral leaves ovate, 1=9 x 0.8=1,5 om, subentire to entire, apex acute,
sessile, slightly longer than werticillasters. Verticillasters remote,
1745 em apart, few + approximate above, 6=10=(12)-flowereds Bracts linear
to lanceolate, 5-10 mm, herbaceous, pilose, Calyx sub-bilabliate, subcam-
panulate, 10=12 mm; teeth subequal, lanceolate, as long as or #lightly less
than calyx tube, micro 0,512 mm, Corolla c, 15 mm, pale yellow, upper
corella lip c. 6 mm, lower lip c. 8 mm, Nutlets obovoid, 2,5 x 2 mm smooth.

Fl, May-July,

Habitat: On rocky substratum in Quercus macchie. 425-1190 m.

Type: /Yugoslavia/ In pratis aridis Capidosis Croatise ad Koreniczam,
A1(E) Kirklareli: 9 km E, Babaeski, 125 m, Sorger 62-96=1}

B4 Balikesir, Mt, Ida (Kaz Dag) prov. Karcikos, Sintenis 1883:487!

Ganakkale: 11 km Se Ayvacik, 300 m, Sorger 68-Geii!

C2 Burdur: Tefenni to Dermil, 1190 m, Hub.-Mor, 84681
External distribution: GCreece, Bulgaria, Albania and Yugoslavia.

Ees Mediterranean element?
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Related to the Greek S5, acutifolia Bory & Chaub from which it is
distinguished by its yellow corolla and longer calyx teeth,

8. 8¢ libanotica Benth, var. minor Boiss,, Fl, Ore 4: 718 (1879)
Syn: S, ciliaris Boiss,, Diagne Ser. 1(12): 78 (1853) (Map 9).

Perennial woodland herb, Flowering stéms erect, simple c. 1 metre.
Indumentum patently hispid pilose. Basal and cauline leaves oblong 7=8 x
245=345 cm, margin crenulate, apex obtuse, rounded at base, petiole 2«6 cm,
Floral leaves ovate-attenuate, subsedsile to sessile, langer than verticillasters,
Verticillasters remote, 1«10 cm apart, 6=-8-flowered, Bracts oblong-lanceolate
to linear lanceolate, 7«8 mm, herbaceous, apex spinescent, Pedicels 2=3.5 mm,
Calyx sub-bilabiate, subcampanulate, 9-10 mm, strongly nerved in fruit;
teeth ovate half as long as tube, mucro 1=1,2 mms Corolla 15-18 mm, rose,
tube subexserted,

Type: /Turkey C5 Hatay/ in regionis sylvatica inferior monti Cassii Syrise
borealis, Boissier.
Endemic, E, Mediterranean element,

This variety has not been seen by me but from the characters described
by Boissier (1853) it is evident that it differs from the typical variety
of S, libanotica (from N, Syria, Lebanon and Palestine) in its shorter calyx
tube and shorter mucro of calyx teeth, In these charascters it approaches
Se sericantha and is geographically intermediate between the latter (S,V.

Anatolia prov, Antalya) and var, libanotica.
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9« Se sericantha Davis in Kew Bulls 1951: 111 (1951) (Map 9).

Perennial herb with woody stocks Flowering stems 35«70 cm, Indumentum
sparsely and patently pilose, glandular and eglandular, Cauline leaves oblongs
lanceolate 4=5 x 144=1,7 om, serrate-crenate, truncate at base, petiole 3«5 cm,
Floral leaves softly petioled to subsessile, narrowly ovate with mucronate
tip, 3«4 times longer than verticillasters, Verticillasters remote, 2«6
flowered, Bracts lanceolate to linear 8«9 mm, herbaceous, tip spinescent.
Pedicels 1452 mm, calyx sub=bilabiate, campanulate, 9=10 mm, prominently
nerved; teeth subequal, as long as or slightly shorter than tube, recurved
in fruit, Corolla 13-16 mm, purple-pink, tube subexserted, Nutlets obovoid
2 x 1,5 mmy Fl, June-July.

Habitat: Rocky limestone slopes, in Pinus brutia woods, 201300 m.

Type: /Turkey C3 Antnly? de Kemer (Lycia), between Ovacik on Teke Dag and

Soéut,%:;ii near Galball Dag, 1100-1300 m, 13.vii.1949, Davis 15227 (holo. K!

iso E§ BMY).

SeWe Anatolia

C3 Antalya: Kara Dag, 90 m, PyBs Smith 541 at the base of Musa Dag at
Cirali, Buber-Morath 101381, 13 km W, of town c. 20 m, Sorger 65=33-40!
Tahtali Da, between Kesme Bog and Kuadere Y., D.15156%

Endemic, E, Mediterranean element.

Apparently most nearly related to S, libanotica Boiss., but distinguished
from it in having a smaller calyx and corolla, slender flowering stems,
and sparsely pilose indumentum,

The hybrid S. x burrii Davis (D.15174b!) between S, cretica ssp, mersinea
and S, sericantha was found growing among the parents shows intermediacy in
the calyx and indumentum gharacters. The pollen grains are abortive and
nutlets are not formed,
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10, S. tmolea Boiss,, Diagn. Ser. 1(5): 29 (1844) (Map 9).

Perennial with basal rosettes of sterile shoots, Flowering atems c. 1 m,
asimple or with few branches, Indumentum densely adpressed-tomentose, lanatee
villose aboves Basal leaves oblongespathulate, 2«1k x O¢5~4e5 cm, weakly
erenate to subentire, apex obtuse or sometimes acute, attenuate to rounded
at base, petiole 4~10 om, Cauline leaves 2e3-paired, oblong, 6-10 x 145~
2.5 om, petiole 3=7 cm, ssriceous~tomentose, Floral leaves subsessile to
sessile, oblong-lanceolate to ovate-lanceolate, 1¢3=7 x 0¢5-2 om, larger
than verticillasters, Verticillasters few~3=5, remote, 2«14 cm apart, 15«20-
flowered, Bracts lanceolate to linear-lanceolate, 2-18 mm, herbaceous with
sof't spinescent tip. Pedicels 1,5-4 mm. Calyx sub-bilabilate, tubular to
subcampanulate, 12«16 mm, hirsute; teeth subequal, triangular erect, 4
half' as long as tube, mucro 0¢5=1.5 mm, margin glandular and eglandular,
Corolla 16-19 mm, pale lemon yellow, tube subexserted; upper corolla lip
retuse, Nutlets obovoid, 2.2 x 1,8 mm, trigonal, Fl, June-August,
Hebitat: Limestone gorges and screes, eroded stony banks and forest under-
growth, 260-1270 m,

Type: /Turkey B2 Izmiy/ in regione alpina Tmoli (Boz Dag) circa Bozdagh,

vi.1842, Boissier (holo. G})

We, NoWs and adjacent C. Anatolia

A2(A) Bursa: below Mt. Olympus (Ulu Dag), above Bursa, 200 m, BornmBller
1899: 5448} '

B Balikesir: Mt, Ida (Kaz Dag), Karcikos, Sintenis 1883: 570!

Ganakkale: Baara.nﬂ.g qlotmeai, 1100-1200 m, 178,1951, Ismail Abbas!
B2 Kitahya: Murat Dag (above Gediz) below Hamam, 1200 m, D.368584

Manisa d, Demirei to Simav, 1380 m, Huber-liorath 12734}

Izmir: Bozdag, S.W. of the village, 1100-1500 m, Sorger 68«16=96



Map 8. @ S. germanica ssp. bithynica; o ssp. heldreichiis
S. alpina ssp. mecrophylla; © S. balansae ssp. balansae:
m S.balansae Ssp. carduchorum; _ A 3. rizehensis

Map 9. O §S. huber-morathiis ® S, pinetorum;
A S5, obligua; S. libanotica var. minor;
D 8, sericantha; v 5. tmolea
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Endemic, Es Mediterranean element,

The species has an afffinity with S, oretica L. but differs from it in
having few (2-5) verticillasters, usually being 10«14 cm distant, and in the
calyx tube and mouth not being oblique, Bornmiiller 5448 from Bursa is
different from other material of S, tmolea in having more glandular-haired
indumentum on stems and calyces and in ite larger calyx teeth,

11+ S, cretica L., Spe Pl. 581 (1753); Rech, fil, in Ann, Nat, Hofmus., Wien
48: 167 (1937) and Bot, Jahrb, 71: 534 (1940).
Syn. Se salvifolia Ten. Fl, Nap. 2: 23 (1820)

8, italica Benth,, Lab, Gen, et Sps 563 (1834) non Mill,

Se cassia Boiss, Diagn. Ser. 1(12): 76 (1853)¢

S, _germanica ssp. italica var, italica Briq., Lab, Alp, Marit,
22, (1893)

Ss _germanica sspe italica var, boissieri Brig., Lab. Alp, Ha.riﬁ.
222 (1893) pap.

S, velata Klok. in F1, RRS Uer, 9: 646 (1960) (Map 10 & 11).

Perennial with basal sterile rosettes., Flowering stéms c. 25-100 cm,
erect, branched or unbranched. Indumentum usually densely or sparsely
adpressed greyish-tomentose, rarely patently pilose; glandular hairs less
frequent than eglandular hairs, Basal leaves oblong-spathulate, 4=10 x 1=3.5
om, obscurely erenulate to faintly crenate, apex obtuse sometimes acute,
attenuate rarely rounded to subcordate at base, narrowed towards the base
from the middle of the leaf, petiole 2-8 cms, Cauline and floral leaves
similar to basal but gradually becoming smaller above, shortly petiolate to
subsessile or sessile. Floral leaves oblong-lanceolate to lanceolate,
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1=6 x Os5-142 om, as long as or longer than werticillasters, Verticillasters
usually remote throughout rarely approximate above, 10=16-flowereds Bracts
ovate-lanceolate to lanceolate, 5«16 mm, herbaceous, not spinescent. Pedicels
1=2,5 mn, Calyx subebilsbiate, subcampanulate to tubular 12-16 mm, densely
tomentose, teeth subequal, ovate to lanceolate, as long as to 3 the length
of the tube; mucro 1=3 mm, Corolla 18«20 mm, rose-pink, tube subexserted.

Nutlets obovoid, 2 x 1.5 mm, smooth,

Key to_subspecies (excluding intermediate plants) :
1+ Verticillasters approximate for the most part; at least some of
the basal leaves truncate to subcordate at base :
2, Calyx teeth as long as or slightly less than calyx tube, mucro
2«3 mm; lower cauline leaves 2«3 times longer
than DROBR cosenccasenrsesscbsnsssassssssaessisssonsunses SUDSPs goSala
2, Calyx teeth half as long as the tube, mucro 11,5 mm;
lower cauline leaves 345-5 times longer than
broad ceseevacencsrsnnassascassssansnsansnssssssnsses Subspe bulgarica
1e Verticillasters remote throughout, rarely 2«3 approximate
above; basal leaves usually cuneate to attemuate, rarely
few rounded at the base
3« Calyx teeth ovate; median cauline leaves broadly oblong-lanceolate
4. Stem sparsely villous-tomentose and not adpressed, calyx
teeth with glandular heirs sececesecscsccsccassesses SUbSP, Smyrnaca
L, Stem adpressed white-tomentose; calyx teeth usually
0glandular .sceceesscsccscscsscsassnsnssssessssss SUbSp, trapesuntica
3+ Calyx teeth triangular-lanceolate to shortly triangular;
median cauline leaves narrowly lanceolate, sometimes broader
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5« Inflorescence usually paniculately branched; flowering stem broad
(045048 om) and elongate (80-100 m)
6s Calyx teeth usually erect or alightly recurved in fruit;
mucro ¢e 2 mm; indumentum densely adpressed on calyx
tube in frult sececceccesscsccsssonscsssceoncncsanees Subsp, mersinace
6+ Calyx teeth widely recurved in fruit; muero % mm;
indumentum sparsely villous-tomentose mtmﬁ
glabrescent in frult secevcescssccecscsenscnsenssseveses Bubsp, garana
5. Inflorescence usually erect and unbranched; flowering stem
glender (043046 om) and short (50-80 om)
7« Verticillasters 4~10-(42) om distant throughout; stem and
leaf indumentum loosely edpressed villous, evanescent
7. Verticillasters 2«-4-~(-6) om distant throughout; stem and
leaf indumentum short and adpressed tomentose
8+ Calyx tube hidden under dense indumentum; glandular hairs
absent from calyx teeth sececesscccccsssscssscsness SuUbSp, anatolica
8. Calyx tube not hidden under dense indumentum; glandular
hairs or substipitate glands present on calyx teeth

( E A E R E R R R R N R R R R R A NN R R R RN R R R R N NN ’ub’p. leabma

Subsp. gassia (Boiss,) Rech, £il, in Bot, Jahrb, 71: 534 (1940)
Syn. S, cassia Boiss., Diagn, Ser. 1(12): 76 (1853)!
Fl, April-August
Habitat: Rocky limestone slopes; in Quercus magquis, 200-1050 m.
Type: /Turkey/N. Syria/: in regione sylvatica inferiori montis Gassii
Syriae borealis, Boissier}
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Se Anatolia (Amanus)
C6 Adana: above YenikBy at Baruniye, 630-700 m, Huber-Morath 125614

Adana: d. Osmaniye, Amanus Daglari, 600 m, Akman 1}

C6 Hatay: d. Antalya: ZIskenderun to Antakya, W. of Amik GBL, 150 m, De27129}
External distribution: C, Greece. E. H_oditamnaan element.

This subspecies is characterised by its congested verticillasters, and
calyx teeth as long as the tube witi: lmssr Ce 2=2,5 mm mucro. D.27129 from
Hgtay diverges from the rest in having + remote verticillasters, but the
calyx teeth and muoro length agree with the other specimens. The ddsjunction
in distribution 13 a striking feature in this subspecies as it grows only
in C. Greece, and S, Anatolia (Amenus) region.

Subsp. garana (Boiss.) Rech, fil, in'Ann, Nat, Hofmus. Wien 48: 176 (1937)
Syn. £, garens Boiss,, Diagn. Ser. 1(12): 76 (1853)4
S _cretica var, garana Boiss, Fl., Or. k: 719 (1879)
S germanica ssp. italica var, garana Briq,, Lab, Alp, Marit,:
223 (1893)
Se cretica Hand,-Magz, in Ann, Nat, Hofmus. Wien 27: 414 (1913)
Fl, June-July.
Habitat: Rocky igneous slopes; undergrowth of Quercus forests 1067-1900 m.
Type: /Ne Irag/ in lapidosis montis Gara Kurdistaniae Kotschy 413}
Se & E, Anatolia
AB Ergurum, d. Agkale, Ersurun to Ersincan, 1900 m, Huber-Morath 15267}
B7 Tunceli: above Pertek, 1600 m, D¢31051!
B8 Bing8l: In Mt. Bingdl between Mush and Ersurum, 1524 m, Kotschy Supp. 670
C5 Igel: In Mt, Taure, Kotachy 445
C8 Mardin: Bakakri, Sintenis 1888: 1253}
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External distribution: N, Iraq, Irano-Turanian element.

Distinguished by its tall and stout o, 100 om stems, broader leaves, villous

calyx indumentum, + approximate verticillasters, and recurved fruiting calyx

teeth with prominent nervature, D,31051 from Tunceli is somewhat exceptional
from the reat in having narrower leaves,

Subsp. lesbiaca Rech, fil, in Ann, Nat, Jofmus, Wien 48: 175 (1937)

Syn. Ss oretica Candargy in Bull, Socs Bots Fre 45: 190 (1898)
Se acutifolis Rech, fil, in Ann, Nat, Hofmus, Wien 43: 327 :(1929) non
Chaub & Bory (1832).
Fl. May-June.

Habitat:_ In rocky ruins on mountain slopes.

Described from islands of Lesbos and Lemnos.

Ve Anatolia and Islands

A1(A) Ganakkale: d. Yenice-Can, 10 km from Gan, 220 m, Huber-Morath 17247:
Dardanelles: On mountain at Kursunlu, Sintenis 1883: 64,7}

B1 Balikesir: Assos, Sintenis 1883: 647!}

Islands

Mytilini (Lesbos): Antissa, Trachyt, Rech. 5871, between Kapi and Gelia,

Trachyt, Rechs 5753, at Megali Limni, Serpentin, Rech. 5699.

Endemic, E, Mediterranean element,

Subsp. trapesuntica Rech, fil, in Ann, Nat, Hofmus, Wien 48: 172 (1937)

Syn. S. italica Hand<Mazz. in Ann, Nat, Hoftus, Wien 25: 185 (1913) non Mill.
Fl. June-July, '
Described from Trabson
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NeEs Anatelia
A7 Trsbgon: between Dschevislik and HamsikBy, Sint. 1890: 3432}
near Trabzon, Bourgeau 695, B
near Dehinik, Hand,-lazz. 324
Endemic, E, Mediterranean element?
The erea neer Trabzon is one of the most eastern Mediterranean enclaves

on the Black Sea coast.

Subsp, bulgarica Rech, fil, in Ann, Nat, Hofmus, Wien 48: 171 (1937)
Syn. S, itallca et S, cassia auct. Bulg,

Fl. May-August

Habitat: Roecky slopes.

Lectotype /Bulgaria/ Sadovo, June 1907, Stribray!

NeWs Turkey ‘

A1/2(A) Gannakkale: Dardanelles, RenkBi (ErenkSy), May 1856, Kirk!

A2(A) Istenbul: Baghlarbachi, 10,viii,1893, Asnavour 1767!

External distribution: Bulgaria, Greece, E. Mediterranean element?
Kirk's specimen from RenkBi (the Dardanelles) differs from the rest in

having large mucronate calyx teeth and distant verticillasters.

Subsp, vacillans Rech, f£il, in Bot, Jahrb, 71: 536 (1940)

Syn. S, cretica Boiss., Fl, Ors 4: 719 (1879) p.p. quoad plantam syriacam,
Fl, May-June,
Habitat: Limestone soils and fallow fields, 3051341 m,
Type: /Syria/ A Damesco versus Palmyram: frequens in ‘lapidosis ad Marra
pagum, 1219 m, 26,v,1855, Kotschy 476 (holo. MW),
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Se and adjacent E, Anatolia
C3 Antalya:d Kemer, Teke Dag near Ovagik, 1100=1200 m, Ds15174al

C5 Igel: near Gzl Dere, 20,v,1855, Balansa 5101
C5 Hatay: Djebel Seman, 15¢204v.1908, Haradjian 20793
C6 Gaziantep: around Aintab (Gaziantep) 549 m, Haussknecht.

External distribution. Lebanon, Syria, Palestine. I, Mediterranean element,

Subsp. smyrnaea Rechs fil, in Ann, Nat. Hofmus Wien 48: 174(1937)
Syn, S, oretica Boisse Fl, Ore 4: 719 (1879) peps

S. germanica ssp. italica var, boissieri Briq., Lab, Alp, Mar,
2: 223 (1893) peps
., Hsy-hg\mt.

Habitat: Limestone hillsides in Pinus brutis forest etc. 5-1380 m.

Described from NeW., We and S, Anatolia and E, Aegean islands,

NW, W.and S. Anatolia and Islands :

A1(E) Kirklareli: 9 km E, Babaeski, 125 m, Sorger 62-96=2}

A1(A) Ganakkale: d, Canaikale, 5 m, Huber-Morath 17618}

B1 Izmir: 11 km S, Aliaga, 200 m, Sorger 66~5=94

B2 MNanisa: InegBl to Buldan, 400 m, Huber-lorath 52561

C1 Mugla: Yatagan to Milas, 660 m, Huberwliorath 12735}

B1 Balikesir: Mt, Ida: Szu Szu Dag (Ka, Dag) Sintenis 1883: 1180!

C1/2 Aydin: Aydin to Pasayaylas, T, Baytop 2414}

C2 Mugla: Mugla to Kala, 1120 m, Huber-Morath 16743}

C3 Isparta: d, Sutouler, above Sarp Dag, 1300 m, De15832}
Antalya: Akseki, 1380 m, Huber-Morath 17248}

Islands

Samos: d4n Vathy, Davis 1695!¢
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Chios: in Pinus forest, 150 m, Huber-lMorath 5255!
Rhodos: Salakos, Bourgeau 2588
Ikaria, Rech, 4328
Kos, Rech, 8037
Ambelos, Rechs, 2176
Endemic. E, Mediterranean element.
This subspecies is readily distinguishable from the others by its lax
and sparsely villous~tomentose indumentum with glandular and eglandular hairs,
broader leaves and ovate and glandular calyx teeth.

Subsp. mersinaca (Boiss,) Rech, fil, in Ann, Nat, Hofmus, Wien 48: 176 (1937)
Syn,. m Boiss., Diagn. Ser, 2(4): 37 (1859)
S, oretica var, panioulata Boisse Fl, Ore 4: 719 (1879)
S, germanica ssp. italica var, merainsea Brig,, Lab, Alp. Marit,
223 (1893)

Fl, June-September,
Habitat: Rocky limestone slopes and meadows. 5-1600 ms
Type: /Turkey C5 Igel/ Hab, ad pagum Bouloukli prope Mersina Ciliciae
Littoralis in arvis incultis, Balansa 583
Se and E, Anatolia
B5 Nigde: between Taspinar and foot of Hasan Dag. 1000-1100 m, D. 18879
BS Maras, d, Géksun: Hobek Dag, 1600 m, D,20228}
B7 Blasij: Kharput (Harput), above Pekenik, Sintenis 1889: 771!
C2 Burdur: Tefenni to Burdur, 1100 m, Huber-lMorath 5257}
C3 Isparta: Antalys (Adalia) to Isparta, Heldreich 1128}
Antalya de Manavgat: 3 km NW of Side, 5 m, Huber-lorath 17719}
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Cl Konya: 14 km S, of Konya, 1100 m, Huber-Morath 8390}
C5 Igel: near Mersin, 10,vi,1855, Balansa 511!
| Gilsiil dere, 1000 m, Siehe 1895/96: 119}
Cilicien Teurus, Balls 1232

Hatay: Arsuz to Iskendurun, Huber-Morath 125643
C6é Hatay: Pyas, Curle 578
C7 Malatya: Entre Arga to Malatya, Gs & Bs Post 63!

Endemic. E; Mediterrancan element.

Gynodicesism has been observed in Heldreich 1128 and Balls 1232 from
Isparte and Igel without any strilking change in corolla length. Sorger
71«24, from Igel shows intermediacy in the character of calyx indumentum
between subspp. smyrnaea end mersinea.

Subsp. gnatolica Rechs fil, in Ann, Net. Hofmus, Wien 48: 175 (1937)
Syn. Se oretica Boisse, Fle Ore 4: 719 (1879) peps
Se germanica ssp. italica var. boissieri Briq., Labs Alp. Mar,
2: 222 (1893) pepe
Fl., Nay-~September
Habitat: Limestons slopes and steppes and flat meadows, 100-2900 m,
Described from N, Co and S, Anatolia
Ney C and S, Anatolia
A2 Bilecik: Pazaryeri, 750 m, D.36493
A3 Adapasari: near Geyve, 100 m, D,36296
Al Cankiri: in valley of Cakmekli-dere, 800 m, Bornm. 1929: 145441
A5 Kastamonu: Tossia (Tosya), Sintenis 1892: 42861

Anasya, Weidemann 3743
A8 Gumfisane: Baiburt, Bourgeau 697!
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Map 1. ®© S. cretica ssp. cassia; B 3sp. garana;
A ssp. Smyrnaea; O 88p. trapezuntica

D ssp. lesbiaca
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P

AF . % .
Map 11. A S, cretica ssp. mersinaesa; ‘v ssp. anatolica;

B SsSp. bulgarica; © ssSp. Vecillans
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B2 Usak: 4 miles S, of Usak, 800 m, Coode 23891
Katahya, d. Gediz: Saphane, 1000 m, D.18479}
B} Eskisehir: 18 miles from Polatli to Sivrihisar, 800 m, Coodg 2291!
By Ankara: Ankara, Bormmiller 1892/93: 3091}
B5 Nevsehir: Urghp, 1250 m, Sovger 70-37-23!
B6 Marag: Marag to Goksun, 1300 m, Stainton 5563!
B7 Tunceli: N, of Pertek, Pertek to Tunceli, 1490 m, Huber-Morath 11398}
C2 Antalya: Elmalu (Elmali), Bourgeau 208}
C3 Isparta : Egerdir (Igridir), Heldreich!
C4 Konya: 13 km V. of Konya, 1170 m, Huber-lorath 8393!
C5 Nigde: Maden, W, of Maden, Darrah 302}
Endemices Irano-Turanian element?
Ss cretica is a widely variable species in such gharacters as density

of indumentum, calyx teeth shape, tube/teeth ratio, length of sepal mucro,

and length/breadth ratio of leaves. Rechinger (1937, 1940) revised the species
throughout its range and divided it into 11 subspecies, 9 of which grow in
Anatolias Although he deseribed the subspecies, he did not attempt to key
them out, Certain amount of morphological overlap occur between them in
regions of contact.

12, 8¢ thirkei C, Koch in Linnaea 21: 685 (1848)
Syn. S, jeniana Ces., Pass, & Gib,, Comp, Fl, It. 318 (1867)
S thirkei C, Koch var, gondensata Boiss., Fls Ore 4: 720 (1879)
Se gemmenioa subsp, italioa vers italica Brigs, Labs Alp. Marit.
22,: (1893)
Ss italica var, janiana Arcangeli, Comp, Fl, Ital. 437 (189%) (Map 12).

Fl. lMay-September,
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Habitat: In eroded sloping banks, fallow fields, on hill, 40=350 (=1700) m,
Type [Turkey A2(A) Bursg/ Bei Brussa, C. Koch
NeEs Turkey
A1(E) Bdirne: Edirne to Havsa, 100 m, MoNeill 205!
Kirklareli: Payrell to Islambeyli, 350 m, A, Baytop 13829%
Teldrdag, 3 miles W, of Tekirdag, 100 m, Coode 2831}
Istranca Dag, Kayacik 31!
A2(E) Istanbul: San Stephano to Safrakeuy, 18.,vi.1905, Agnavourl
A2(A) Kocaeli: d. Keramiirsel, Karamirsel to Yalewa, 50 m, HubereMorath 17245!
Istanbul: Polonezkly to Yeniqifthilk, 2.,vi,1940, B, Post!
Brusse (Bursa): lower side of Nt. Olympus, 200 m, Bornm, 5451}
Adapagzari: Dogangay, 100 m, Ds36325!
A3 Bolu: Abant G., 1700 m, Sorger 69-5-17}
Zonguldak: Yeniog to Balikisik, 100=200 m, De37917}
B1 Balikesir: Sgzu Sgu Dag (Kaz Dag), Sintenis 1883: 1180}
External distribution: Bulgaria, Greecce, Italy and Yugoslavia., Apparently
cccurring in both Euro-Siberian and Mediterranean regions in Turkey.

This species is related to S, oretica and S, bysantina being distinguished
from the former in having distinctly curved and densely glandular calyx teeth,
4 congested inflorescence and broadly ovate floral leaves; from the latter
it differs intlenature of its shortly adpressed-tomentose indumentum 3
rugose upper surface of leaves, and longer triangular lanceolate calyx teeth,
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13« Ss_byzentina C, Kooh in Linnaea 21: 685 (1848)
Syn. S, lanata Jacqe Ice Ple rar, 1: 11 (1781) non Grantz (1769)
S olympica sensu Brig., Labs Alp, Marit., 215 (1893) vix Poiret (1817)
Se taurica Zefirov in Not, Syst. (Leningrad) 143 348 (1951) (Map 12).

Perennial with sterile basal rosettes. Flowering stems c. 1 m, usually
simple, rarely sparsely branched, densely lanate=-villous to floccose-tomentose,
rarely sparsely arschnoid-tomentose, Basal leaves oblong-spathulate to
broadly lanceolate, 3«8 x 0,5-3.5 om, dengely sericeous-tomentose to arachnoid,
suberenulate to entire, apex s obtuse, attenuate at base rarely rounded but
always narrower towards base, with 2«6 cm petiole, Cauline leaves similar
to basal, leaves gradually becoming shortly petioled to subsessile above,
Floral leaves sessile, lanceolate, 1=5 x O.3«1 cm, as long as the verticillasters
above. Vertisillasters few remote below, s+ approximate above, 15-20=-flowered,
rarely all remote, Bracts ovate-lanceolate to linear-lanceolate, 1.5-7 mm,
tip not spinescent, Pedicels 0s5-1.2 mms Calyx sub-bilabiate, subcampanalate,
8«10 mm; teeth ovate~triangular % to { as long as the tube, tip very shortly
mucronate, muero 0s2-0,5 mm, & erect to slightly recurved in fruit, eglandular
sometimes with few glandular hairs, Corolla 12«14 mm, rose-pink, tube +
included, Nutlets obovoid 2,5 x 2 mm, Fl, June-September.

Habitat: In mountainous areas, Juniperus communities, edge of fields,
1400-2000 m,
Type: /Turkey A2(E) Istanbul/ In BByfikderch am Bosphor auf Mergelboden,
30-60 m, Cs Koch
Ne Turkey; rare in C, Anatolia
Al Kastamonu: Ilgaz to Kastemonu, 1350 m, HuberelMoreth 15288 Ilgaz Dag,
S side of pass, 2000 m, Darreh 110! N, side of Ilgaz Dag, 1500 m, De25057%
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Zonguldak: Keltepe, above Karablik, 1800 m, D.38827}

Keltepe above Sorgun Yayld, 1700 m, D.37852}
A5 Kastamonu: Tossia (Tosya) Sintenis 1892: 45711 4hA9!

Semsun: Ladik nr, Ak Dag, 1800 m, Bornm, 1890: 2664!
B3 Konya: Sultan Dag ebove Akscheher (Aksehir), 2000 m, Boram. 1899: 54531
External distribution: N, Iran, Camcasia, Euro-Siberian element.

Closely related to S, thirkei C, Koch from which it differs in hawing
densely lanate-tomentose indumentum, shorter and ovate-triangular calyx teeth,
i=% as long as calyx tube, and oblong-lanceolate florsl leaves., Sintenis
4449 and 4571, D.38827 and D.25057, Darrah 110 are somewhat exceptional in
having an arachnoid-tomentose plant body instead of the usual dense lanate=-
villous indumentum. Besides that, D.37852, D,25057, Sintenis 4571 and some

others from Zonguldak and Kastamonu have remote verticillasters and less
dense indumentum, Gynodioecism has been observed in these specimens with
reduction of corolla length (L4e5-6 mm) and long exserted styles (cf. Fig. 18)
in the female. Normal hermaphrodite plants have been found from the same
localities. D.38839 from Zonguldak differs from the rest in having &
cordate leaf base and rugose leaf surface; no pollen or seeds were found;
the plant may be a hybrid involving S, bygzantina.

14+ Se_spectabilis Choisy ex DC, in Mem, Soc. Phys. Genev. 1: 457 (1823)
Syn. S. hypoleuca C. Koch in Linnaea 21: 688 (1848)
Se elata C. Koch in Linnaea loc, cit. (1848)
Se germanica L. var, spectabilis (DC,) Briq. in Engler & Prantl,
Naturl, Pflangenfam 4(3a): 263 (1896)
Se spectabiliformis Kapeller in Not., Syst. Geogr. Inst. Bot,
Tphilisi, fase. 16: 14 (1951) (Map 12).
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Mesophytic peremnisl, Flowering stems erect, 50-120 cm, simple or with
few branches, short and adpressed greyish tomentose, eglandular, glabrescent
below, Cauline leaves ovate to ovate-lanceolate, 245+1k x 0¢8-6 cm, serrate-
dentate, apex acute, cordate at base, petiole 1=5 cm; Aindumentum short and
adpressed white-tomentose on lower surface, glabrescent above, Floral
leaves subsessile to sessile, ovate-lanceolate to ovate, 1«6 x 048=1,5 cm,
weakly serrate to subentire, longer than verticillasters, Verticillasters
fow, remote, 145«4 om aspart, the rest 4 approximate above, 12-16-flowered.
Bracts lanceolate to linear-lanceolate, 55«85 mm, herbaceous, tip spinescent.
Pedicels 1«2 mm, Calyx sub=-bilabiate, subcamparmulate, 8«10 mm, white-tomentose;
teeth subequal, ovate~lanceolate to lanceolate, 4+ half as long as tube, usually
eglandular, occasionally with few glandular hairs, muoro Q.5-0,8 mm, Corolla
13«14 mm, pink, tube subexserted, Nutlets lenticular, 2 x 1.4 mm, trigonous.
Fl, June-August, . ‘

Habitat: Stream sides and river banks, wet rocky slope. 1500~2200 m,
Deseribed from cultivated material.

Es and 8, (Amanus) Anatolia

A8 Glmligane: N4 of Bayburt, 1500 m, D.31987!

Ergurun, 7 lm SW of Tortum, 1800 m, Hubereliorath 152811
A9 Kars: Yalnisoam, 1800 m, D.32551%

B7 Tunceli: foot of Munsur da¥ above Ovagik, 1500 m, D.31386!

Ergincan: Sipikor prov. Bendolam, Sintenis 1890: 3234!
B8 Ersurum: Ergurum, Aucher 1705!

B9 Agri: 15 km from Eleskirt to Horasan, 2200 m, D.47197!

Bitlis: d. Kotum; Kars Dag, 2000 m, Ds24576}

C5 Hatay: above Arsus (Arsuz), 5.vii,1862 Kotschy 148!
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C9 Hakkari: Koganis, 2286 m, D.24343!

C10 Hakkari: Sat Dagi, near Varegbz, 1750-1900 m, De45733¢

External distribution: N, Ireq, Iran and Caucasia, Irano-Turanian element.
Related to S, longespicata but differing in having nany-flowered verti-

cillasters, sub=bilabiate and less hairy calyx tube. It also has some affinity

with S, pinetorum but can be distinguished by its usually eglandular and 3

erect calyx teeth, and usually indistinetly nerved calyx tube.

15, Se longispiosta Boisss & Kotschy in Boiss., Fle Ore 4t 725 (1879) (Map 13).
Perennial mesophytic herb, Flowering stems 40«1 m, branched above,

short and dense, eglandular greylsh tomentose, stem i glabrescent below,

Cauline leaves oblong to oblong-lanceolate, 3-8 x 1=2 cm, margin crenate-

dentate, apex acute, cordate to truncate at base, petiole 1-5 cms IFloral

leaves subsessile to sessilh, ovate to ovate-lanceolate, Osk=3e5 x Oe2-142 om,

Leaf indumentum adpressed-gericeous, tomentose, Verticillasters remote,

1=lis5 om, distant, G-8-flowered. Bracts lanceolate to linear-lanceolate,

1-5 mm, Pedicels 1,5~2 nm., Calyx + regular, campamulate, 6«9 mm, indumentum

sericeous-tomentose; teeth equal, as long as or longer than the tube muero

1=145 mm, Corolla 8«9 mm, rose-pink, tube subincluded, Nutlets obovoid,

149 x 1 mn, Fl, July-September.

Habitat: Moist places, 850-1270 m.

Syntypes: Z’f‘urkey B6 Hu'a%? Hab, in dumosis secus fluvium Aksu prope

Mareseh (Maras) Cataonise, Hausskneoht; /B8 Bingdl/ Inter Noreb et Angag

prov. Boglan Armenise australis, 1219 m, Kotschy 429 (Gf), /Tebanon/ in
Coelesyria inter Zachle et Balbeck, Ehrenberg.

Se and B, (southern) Anatolia
B6 Malatya: Albistan to Darendeh, Bs Post 4941
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Maves: G8ksun, 4 kn E, of GOksun, 1270 m, Huber-lorath 125698
C6 Adana: d. Osmaniye, 1 km below Yarpuz, 850 m, Huber-Morath 16279}
C7 Urfa: Urfa, Titrisch, Sintenis 1888: 1470}
C8 Mardin (?Diyarbekir): Mardin, Omer Agha, Sintenis 1838: 1377%'
External distribution: N, Iraq, N, Syria, Lebanon, Irano-Turanisn element, '
The species shows affinity with S, spectabilis Choisy, from which it
differs in its few-flowered verticillasters, densely sericeous~tomentose,

and & regular and campanulate calyx.

16. Se viticina Boias,, Diagn, Ser, 1(12): 77 (1853) (Map 13).

Perennial mesophytic herb, Flowering stems 40~60(=100) em, erect, -
simple and branched sbove, Indumentum adpressed greylsh- tomentose with
short eglandular hairs, Cauline leaves oblong to ovate-oblong, 2«4 x 045=
145 om, crenulate, apex acute or obtuse, truncate to rounded at base, petiole
1=2 cme Flnm:l. leaves sessile, lanceolate, 1=2 x O44«0.8 om, as long as or
shorter than verticillasters, Verticillasters remote, 0,5-2 om apart, 2«4
approximate above, 12-16-flowereds Bracts ovate to ovate-lanceolate, L4=6,5
mm, densely tomentose, Pedicels 15«2 mm, Calyx sub~bilabiate, subcam~
panulate 7-8,5 mm, floccose-tomentose; teeth ovate-acuminate, s half as
long as calyx tube, muoro short, 0,2-0,5 mm, Corolla 11-12 mm, rose-pink,
tube subincluded. Nutlets obovoid, 1.8 x 1 mm, Fl, Nay-August,

Habitat: MNoist and damp places, thickets, 1«20 m,

Syntypes: /Turkey C5/6 Hatay/ Hab, in Syria boreali prope Selemcium,
Suadieh, Antiochiam, Boissier & Aucher 528 et 1712

Se Anatolia (Amanus)

C5 Hatay: Mt, Cassius, in dit, Ain Aramié, Mouterde 65

External distribution: W, Syria, Lebanon and Paleatine, T, Mediterranean
element,



236

lic specimen from Anatolia has been seen, but it has been reported firom
the Amanus by Boissier (1878), Post (1934) and Rechinger (1957)« This species
shows affinity with S, longispicata, but differs in having many-flowered
verticillasters with floccose-tomentose calyx and bracts.

17+ Se hustii Boiss,, Fl. Ors 4: 722 (1879)
Syne S gemmanics L. var. huetii Briq., Labs Alp. Mare 2: 228 (1893) (1ap 13).

Perennial, Flowering stems ascending, 20-60 cm, simple or sparsely
branched, Indumentum short greyish-tomentose, eglandular, Cauline leaves
few, L4=5 paired, oblong to ovate-oblong 1.5=4 x 0,8«1,5 en, crenulate, apex
obtuse, truncate to subcordate at base, rufose, petiole Ou4=~1.5 cm. Floral
leaves 1-245 x 0¢5=1.5 cm, subsessile to sessile, as long as or slightly
larger than verticillasters. Verticillasters remote, 1=6 om distant, 6=10=
flowered, rarely few approximate., Bracts linear-lanceolate ﬁ linear subulate
6=40 mm, herbageous, shorter than calyx., Calyx subebilabiate, subcampanulate,
13=14 mm; teeth 4 equal, erect, 4 half as long as tube, margin eglenduler,
mero 1-1.5 mme Corolla 14=15 mm, brownish yellow when dry, tube subincluded,
upper corolla lip entire, Fl. May=-July.

Habitat: Roecky substratum,

Type /Turkey Ergurum/ Hab, ad radices montis Techdagh (Paland8hen Da.)
Armenise Tursicae et cirea Tortum, prope Erzurum, Huet (holos G! Iso. Ki)
Endemic, Irano-Turanian element,

No specimen has been found except the type gathering(s). The species
shows some affinity with S, bayburtensis Bhattacharjee & Huber-Morath (q.v.)
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18, S, bayburtensis Bhattacharjee & Huber-Morath, spe nove (Map 13).
Species valde distincta, affinis §, hetii Boiss, sed caulibus multi-

remosis tenuioribus, foliis caulinis parvis basin cuneatis vel attenuatis,

verticillastris magis approximatis, calyois dentibus brewioribus differt.

Perennial with branched j subterranean caudices, IFlowering stems ascending,
slender, 30=35 x Os1=0425 om, manifestly branched, densely foliate.
Indumentum on stem short and sparsely tomentellous below, denser above with
eglandular hairs and very few subsessile glands, Lower cauline leaves oblong
to ovate oblong, 146=245 x 0e¢3=1.2 cm, weakly crenulate, apex acute, cuneate
to attenuate at base, petiole 1,2-2 mm; ‘nl . wilun; Iindumentum sparsely
adpressed pilose. Median cauline leaves similar but shorter, petiolate.
E‘M leaves subsegsile to sessile, oblong-lanceolate, 04815 x 045<0,8 cm,
weakly ocrenate to subentire, attenuate at base, slightly larger than verti-
cillasters, Vartioimstm 2<). remote, 1=3.5 om distant, 6-8-(-10)-
flowered, Bracts linear to lanceolate, 4=~8,5 mm, herbaceous, densely hairy,

tip softly spinescent, Pedicels 1«2 mm, Calyx & regular, subcampanulate,
845-10,5 mm, densely adpressed tomentose towards base, sparse above; teeth
4+ equal, ersct, triangular-lanceclate, half as long as tube, spinescent at
tip, muero O48+1,2 mm, margin eglandular haired, Corolla 10s5-14.5 mm,
brownish when dry, tube exserted, amnulate; upper corolla lip slightly retuse
3=be5 mm and lower lip 6-7 mm, median lobe subentire to entire, Stamens
exserted, Nutlets unknown. Fl, June-July,

Habitat: Roclky subastrata.

Type: /Turkey A8 Gémigang/ Bayburt: Kop Dag, Bayburt-Agkale, 2050-2100 m,
54viie1955, Huber-liorath 14486 (holo. Hb, Huber-Morath, Basell)
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Pl. 15. Stachys bayburtensis Bhattacharjee & Huber-lorath (Holotype)
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Endemic, Irano-Turanian element.

This new npaoias is very distinot in itself but shows some resemblance
to S, huetii Boiss, in the nature of undumentum, ascendant habit, and 4 -
regular and erect calyx teeth without glanduler hairs, Tndeed, the few-
flowered verticillasters with smaller cauline leaves give a superficial
resemblance to Sect. Fragilicaulis Subsect. Multibracteatae Ser. B, but
overall resemblances clearly places this new species in Sect. Eriostomum
subsect. Spectabiles. I could not possibly have said anything sbout its
al’finity unless I bad seen the type material of £, huetii firom Geneva
Herbarium and from Kew, After examining them I have no hesitation in
placing S bayburtensis in its proper systemetic position.
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Seote INFRAROSULARIS (p.
19« S rupestris Montbr, & Auch, ex Benth, in Ann, Sei. Nat. Ser. 2, 6: 49

(1836) (Map 14).

Suffrutescent perennial with sterile basal resettes, Flowering stems
(9=)=14~30 em, usually unbranched, Indumentum on stem sparsely and patently
pilose or rarely densely tomentose with glandular and aglandular hairs, Basal
leaves oblong-elliptio, 12«6 x 1=3,3 on, margin obtusely-crenate, apex obtuse,
base cordate to truncate, petiole 1.2-6 om; surface of leaf sparsely pilose
to densely velvetty, rarely glabrescent. Cauline leaves 1~2-paired, shortly
petioled to subsessile, smeller than basal leaves, Floral leaves 0.8-3;5 x
0e2=2,2 cm, subsessile, truncate to cuneate, larger than verticillasters,
Verticillesters usually remote, 1«3 om distant, 1-2 3 approximate sbove, rarely
congested-spicate, 6=14 mm apart, (ie)-6=10«~flowered, Bracts herbaceous,
lanceolate to linear, 2-9 mm, as long as or slightly shorter than calyx tube.
Pedicels 145«3 mm, Calyx i sub-bilabiate, subcampanulate, 9:5«13 mm, softly
pilose to tomentose with glandular hairs and/or sessile glands; teeth oblong-
lanceclate or lanceolate-subulate with soft spinescent tip; upper and lower
teeth 2-3,5 to 3=5.5 mm respectively, Corolla 14-18 mm, white or pink, rarely
yellowish in sicco, tube subexserted or exserted. Nutlets oblong, 2.,5+3 % 1.5=
1.8 mm, Fl, April-July.

Habitat: Vertical limestone ¢liffs and orevices, sometimes under Pimus brutia
forest, 2001200 m.

Type [Turkey C5 Ipel/: Habs in rupibus Teuri Orientalis, Cilicia Aucher-Eloy
1701 (ci).

Se Anatolia (Teurus and Amanus)

BS—Mares/C5 Adans: Sis to Had)in, B, Post 1906: 385!

Ch Igel: Kirobasi to Silifke, 900 m, Huber-Norath 10135}
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C5 Igels Mersin to Kuswoubelen, 280 m, Huberwliorath 10137!
C5 Adena: Nur Da@ asbove Kizildere, 200 m, D.26735! 5 lm sbove Poganti, 870 m,
HubereMorath 125541
Hatay: Djebel Semman, 2000 m, Haradjian 21501
Igel: Gilek depe, 1200 m, Siehe 1895: 456! S4lifke to Glilnar, 470 m,
HuberwlMorath 101363
Endemic, E, Mediterranean element.

This species shows a wide range of variation throughout its distributional
range, The charasteras like corolla colour, calyx teethetube ratio, density
of verticillasters and indumentum type aré so variable and show overlapping
distributions that it would not be justifiable to recognise any infrespecific
taxa within this species. Boissier (1879) noted the corolla colour as

'yellowish', in all but one of the available specimens the corolla colour is
significantly white with pink mariings or apperently pink throughout.
Haredjian 2150 from S, Hatay shows a yellowish corolla in the dried condition,
The distribution of this specimen is also at one extreme of the species range,
whereas the rest of the specimens are mainly confined to the Taurus and Antie
Taurus, On the other hand, Huberwdorath 10136 and 10137 represent the western
extremity of the species' range. The two specimens are exseptional in having
a densely velvety indumentum, Huber-Morath lsbelled these plants as
"S, seleupiensis" (ined,). However, the character table (Table lula. 9 ) and
accompanying metroglyph map (Map 1) demonstrate that these two specimens
(metroglyph 16 & 17) show morphological overlap with the variable S, rupestris
Montbr., & Auch, lore typical S, rupestris also grows nearby,
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Map 14. Metroglyph Anaysis of Distrihution of 8

Key to Metroglyph

Corolla colour:
pink @
white with pink markings @
colour not mentioned ©
Celyx teeth/tube ratio:

<5 O

P e had é

. rupestris Montbh. & Auch.

. Inflorescence:

et i)

dense\)

Indumentum:
glebrescent (@)
subdense pilose d

dense villous C{

5. Calyx teeth shape:

lanceolate subulate (@)

triangular lanceolate ©

blong YO
oblong



Table 9,

Character variation in SE Qe%& Montbe & Auch,

Calyx f
s o Dis- Stem Inflo- teeth/ | Calyx ( Corolla |
)i p tribution | indumentum reacence | tube shape | colour
ratio
——
1. Aucher-Eloy 1701 Cilicia + lax + + white with
pink dots
2, Aber.Univ, A132 Adana +4+ dense 4 + W
Poganti
i A5 " + " + + | pink
e W WO ANERT “Adana ++ lax ++ ++ white &
Giilek pink dots
5« Haradjian 2150 Djebel
Semman + i + + yellow 7
6. Post 385 Hadjin + » ++ ++ unknown
Te De26735 Adana ++ -, 4 - pink
8s D, 26608 Adana.:
. Kosan et - + + pink
9+ DW19573 Adana:Feke 4 dense 44 e white &
pink
10, Balensa 534 Iqol 4 lax Y ++ W Ll
Gugul-dere
11+ Hube«~Mor. 14184 Iqal: + > ot ++ " o
Taurus
125 " 42555 Adana: ++ » + +4 = U2
Pogant
YRR " 10155 Igel + . +4 4 white &
pink
14, Siehe U456 Igel:
Giulek depe ++ o - R
150 Hube=Mor, 15280 Kozan e 1 4 4+ pink
16,  * " 10137 Igel: P dense + ++ "
Mersdn
s " 10136 Igel: b * + 4t T
S841ifke
18, Sorger 62,71,56 Adana + lax + ++ white &
pink
19. Hennipman 11411 Igel I " ++ ++ unknown

Key:

Calyx teeth/tube ratio:

Stem indumentum glabrescent +,
<3 =+,
Calyx shape: lanceolate subulate +,

oblong +4++

pilose ++, dense villose +++,

3 or

>3 4+,

triangular lanceolate ++,
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20. S. cateonica Huber-Morath & Bhattacharjee, sp. nove  (Map 15).
;i Valde affinis S, pumilae Banks & Sol. sed pedunculo et calyce patenter
piloso differt,

Suffrutescent perennial with sterile basel rosettes. Flowering stems
7=2 om, usually unbranched and woody at base, Peduncle sparsely and patently
pilose with glandular ani eglandular hairs, Basal leaves oblong-elliptic to
ovate-oblong, 2-5 x 1-3 om, margin crenulate, apex obtuse, cordate to sub-
cordate at base, petiole 1,53 cm, Cauline leaves 1=-2-paired, shortly petioled
to subsessile, 0,2-1,5 em similar but smaller than basal leaves 0,5-2,5 x
0u3=1e5 om. Floral leaves subsessile to sessile, similar to cauline leaves,
1=3 x Oe4=1,5 cm, as long as or slightly longer than verticillasters,
Indumentum on leaf sparsely pilose to 4+ glabrescent, petiole patently pilose.
Verticillasters 2-5, usually remote, 1=7 om distant, 8«12-flowered, Bracts
oblong-lanceolate, 3-6,5 mm, herbaceous, Pedicels 0¢8«2 mm, Calyx sub-
bilabiate, subcampanulate, 7-9 mm, softly pilose; teeth triangular-lanceolate,
2«2,5 mm, patently pilose with glands and/or glandular hairs. Corolla 12«14 mm,
yellowish, tube subexserted., Nutlets obovoid, 2 x 1.2 mm. Fl. June~July.
Habitat: Crevices of vertical limestone rocks, 1350-1524 m.

Type /Turkey Bé Malatys/: Akgadag to Darende, Kalkfelsen 9 km ob Akgadag,

1350 m, 19.vi.1949, Huber-Morath 89601

E, Anatolia

B6 Malatya: Darende to Akgadag, 1524 m, D. 21902! Kavak Avghatoh (Akgadag)
and Arga 16.7.1906, B, Post 891!

Endemic, Irano-Turanian element?

This new species is geographically separated from the rest of the species
in Seot. Infrarosularis.
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nr.  BB60. Stochys catmonica 'lub.=Mor., n. spec, ined.

looks like 5. hornmuelleri Hand.-
Mazz.

hut? InTlorescence lax, more glondular,
less hairy, Calyx teeth shorter

Pravin: Afi Malatyn Distrikt Akgadag

Ak¢adag - Darende, Knlkfelsen 9 km oh Akgadag.

1350 ..
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Pl. 16, Stachys catacnica Bhattacharjee & Huber-lMorath (Holotype)
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Although the closely related S, pumila (Teurus & Amanus) is a very
variable species, it never has the indumentum characteristic of S, catsonica.
From 8, rupestris Monts & Auch, ex Benth, the new species is distinguishable
by its smaller calyx and bracts.

21, 8, petrokosmos Rechs fil. in Sv. Bot, Tidskr. 43: 41 (1949).

(Map 15).

Suffrutescent perennial with sterile basal rosettes. Flowering stems
(3=)=5=(8=) em long, unbranched, Indumentum on stem patently pilose with
short, glandular hairs, Basal leaves elliptic 2,54 x 1.,8«2,2 om, obscurely
erenate, cordate at base, petiole 2«4 em, Floral leaves subsessile to sessile,
orbiculate to ovate, Ou7=1 x 0.4=0,8 om, rounded to cuneated at base, as long
as verticillasters. Verticillasters 2-3, remote, 4ebeflowered, Bracts linear-
lanceolate, 3«4 mm, herbaceous to setaceous. Calyx sub-bilabiate, subdam~
panulate, 68,5 mm, densely pilose; teeth subequal, triangularelanceolate,
%5 as long as tube, densely glandular, Corolla 8«10 mm, yellowish in sicco,
tube subexserted. Nutlets not found. Fl, June~July.

Habitat: Limestone ¢liffs, 1000«1300 m.

Type /Turkey C5 Hatay/: Mons Cassius, 1000=1300 m, June 1909, Haradjien 3086
(Hbe Dell).

Endemic, E, Mediterranean element,

No other specimen exvept the type has been found. The species shows
affinity with S, rupestris Mont, & Auch, but is distinguished by having shorter
flowering stems with 2«3 verticillasters, shorter calyx teeth and i included
corclla tube.
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22, S, amemica Davis in Kew Bull, 1951 (1): 108 (1951).
Syn: S, debilis Bornm, in Notisbl, Bot. Gart. Berlin 7: 35 (1917). non
Humb, & Kunth (1817) nec Baker (1883)s  (Map 15).

Suffyutescent perennial with sterile basal rosettes. Flowering stems
short, ¢, 5+10 cm¢ Indumentum short and sparsely adpressed-pilose, mixed
with subsessile glands and/or glandular hairs, Basal leaves oblong, 22,5 x
1=1+5 cm, margin obscure crenate, slightly subcordate at base, petiole 2«4 cm.
Cauline and floral leaves subsessile to sessile, 3 similar to basal leaves,
but gradually becoming shorter. Verticillasters 23, remote, 5«7-flowered,
Bracts small, few, setaceous or herbaceous, linear to oblanceolate, 1,5=3 mm,
Pedicels 1+2,5 mm. Calyx sub-bilabiate, campanulate, 56,5 mm, sparsely pilose
to + glabrescent; teeth bluntly triangular to triangular-lanceclate, /5 = 4
as long as calyx tube, Corolla 11=12 mm, creamy-yellow, tube subexserted.
Nutlets obovoid 0.7 x 0.5 mms Fl, April-July.

Habitat: Cliffs and orevices of limestone and metamorphosed rocks, 330-213L m.
Type [Turkey c6 Hatay/: Alexan-drette ("Harunje-Alexandrette") 200-400 m,
Meinoh 62
S. Anatolia (Amanus)
C6 Hatay: Kostelli Amanus Daglari, Akman 3581! Mons Amanus, region of Dildil,
16002200 m, Heradjian 2338%

Adana: dist, Bahge, Dumenli Dag near Haruniye, 900 m, D.26856!
Endemic, E, Mediterranean element.

This species is related to S, pumila Banks & Sol. and S, petrokosmos Rech,
£, but differs from the former in having shorter flowering stems with 1e2-(3)
verticillasters and sparsely pilose indumentum, and is distinguished from the
latter in having adpressed-pilose + glabrescent stems and calyx tube and by the 3
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larger pedicel of the flower, D,26856 from Dumanli Dag is somewhat exceptional
from the rest having a 4 glabrescent plant body with few sessile glands and
very sparse eglandular hairs; the calye teeth are blunt and 1/‘j as long as
tube and the bracts are longer.

23, S, pumila Banks & Sol. in Russell, Nat, Hist. Allepo. ed. 2, 2: 255 (179%);
Ies 10, ope cite (1794)¢
Syn: 8, floribunda Mont, & Auch, in Amn, Sci, Nat, Ser, 2, 6: 49 (1836)!
S pumila var, brachyodonts Boiss., Fl, Ore 4: 744 (1879)3
S, bornmulleri Hands-lagz, in Ann, Nat, Hofmus, Wien 27: 414 (1913)2
(Map 15).
Suffrutescent perennial with sterile basal rosettes. Flowering stems
25=35 em, usually unbranched, Indumentum adpressed-tomentose, sericeous to
greyishewhite on leaf surface, Basal leaves oblong-elliptic, 0¢5+5.5 x 0s3-3.5 om,
orenulate, apex obtuse, base cordate, petiole 0,848 cm. Cauline leaves orbicular
to elliptic, 0s8=2,5 x Oe4=~1,8 em, subsessile to shortly petiolate, 0,2+2 cm,
Floral leaves subsessile to sessile, i similar but smaller to cauline leaves,
truncate to cuneate at base, as long as or slightly longer than verticillasters.
Verticillasters remote or 4 approximate into a dense aspike, the lower 1-2 remote,
Oe5=3 om distant, 6-10-flowered, Bracts oblong-lanceolate to linear, 3«6 mm,
herbaceous to setaceous. Pedicels 0.6-2 mm, Calyx i regular, campanulate,
7e5=9 mm, adpressed-tomentose or glabrescent; teeth lanceolate-subulate, &
half as long as the calyx tube, subrecurved. Corolla 12,5-14 mm, yellow,
tube exserted, Nutlets oblong-ovoid, 1,52 x 08«1 mm. Fl, April-July.
Habitat: Vertical limestone and conglomerate cliffs and crevices, 100«1650 m.
Type: Hab, in Syria prope Aleppo, Russell (holo. BM!).



250

Se Anatolia (Amanus)
C6 Hatay: Antioch, Aucher 1701 (syntype of S, floribunda)! d. Iskendurun:
7 miles N, of Iskendurun, 15 m, De26944.!
Adana: Osmeniye, No Amanus, 1500-1650 m, Huber-lorath 15278}

Gaziantep: Tullup, 610 m, 27,vi.1865, Haussinecht (syntype of S bornmulleri)!
Mares: Maras to Giksun, near SBglikoluk Dag, 600 m, De27501!
Andirin, 8 lm 8, of Catak, 80C m, Coode & Jones 1139!
Endemic (?) E. Mediterranean element,

The type of this species may well have been collected in Turkey between
Iskendurun and Aleppos Eig (1937) eommented in his note that some of Russell's
material had been gathered by other collectérs besides the Russell brothers
and included in their herbarium, Further collections outside Turkey may confirm
its nonwendemic nature in future, So far as the present investigation is
concerned, all the certainly loocalised material has been collected within the
political boundary of Turkey, including Mt. Cassius.

Montbret & Aucher (1836) previously separated the species S, floribunda,
mainly on the shorter length of the calyx teeth., Later Boissier (1878) sunk
it in S, pumila and called it var, brac onta, The distribution of these
two varieties overlaps and no other characters are present to separate them.
Later Handel-Mazzetti (1913) separated another species, S. bo:

Hand,-Mazz, from one of the symtypes of S, pumila var, brachyodonta
(Haussknecht 27.vi.1865). He separated his species on shorter length of
pedicels (045-0+8 mm), dense spicate inflorescence on elongated floral axis,
and short setaceous bracts, This last mentioned character does not hold good
in Haussknecht's specimen, At first his species as he described it from
Gagiantep and Adiyaman seemed quite distinot, but additional material shows
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considerable overlap in all the above mentioned characters,

Considering all this overlapping variability, separate treatment of
either S, pumila ver, brachyodonta or S, bornmillerd seems unjustified.

This great emount of variability between the populations could be interpreted
as due to rapid differentiation between small populations in restricted cliff
communities,

Coode & Jones 1139 from Maras is somewhat exceptional, being glabrous
throughout with very flew sessile glands. This specimen grew in shady and
moist rock, and its glabrescent nature may be ecolypic or environmentally
induced, Additional may show that it deserved some formal infrae-specific rank,

2, S, citrina Boiss, & Heldr, apud Benth, in DC,, Prodr, 21: 490 (1848).

(Map 15).

Suffrutescent perennial with basal rosettes of sterile shoots. Flowering
axis 30-35 cm, usuvally unbranched, Indumentum densely adpressed white-
tomentose or rarely sparse, eglandular with few sessile glands, Basal leaves
elliptical to oval or oblong 0s7«5 x 0,5-2 cm, margin faintly cremulate to
subentire, apex obtuse, base attenuate to cuneate, petiole 1.5«3.5 cms
Cauline leaves shortly petiolate, similar to basal, 1453 x 0s5=1.2 cm,

Floral leaves sessile, oblong spathulate to oblong, sometimes ovate 1-2,5 x
Oe5=1 cm, entire, obtuse, cuneate, shorter than verticillasters. Verticillasters
+ epproximate into dense head, rarely 1-2 remote below, 6-8-flowered. Bracts
linear-lanceolate 7-10 mm, as long as calyx tube, Calyx i regular, sube
campanulate, 11=15 mm; teeth subequal, erect :+ % as long as tube, herbaceous

to softly spinescent tipped, Corolla 20-25 mm, lemon-yellow, tube subexserted.
Nutlets obovoid 145-2 x 1 mm, Fl, June-September,
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Habitat: Sorees and ¢liff's (mainly limestome), 1500-2600 m,
Key to subspecies:
1+ Indumentum densely white-tomentose; calyx teeth short triangular,
3% 88 10ng 88 tUDE secscsssscssersssasnacsscssnnssrsssss SUbSpe gitring
1+ Indumentum sparsely tomentose; calyx teeth triangular-
lanceolate, & i a8 long as Hube .sscecescsescssss SUbSp, ghamassideritis
subsps gitring
Type /Purkey Ci Antalyy/: In reglone alpina inter Anemas Lycascnias et
Gheidagh [Beyik Dag/ Isauriae, Heldweich (1s0. B})
Se Anatolia
C3 Isparta: OStteliler (Isauria). Dedegdl da, 22002400 m, D.15962!
C4 Antalya: Ak Dag, Se of Geylk Dag, 2200-2300 m, De143468
C5 Nigde: Bulgar Maden, Siche 1896: 522§
Endende, E, Mediterrancen elemont.
s (Bolss,) Bhattacharjee, gtat, nove
3, chamessideritis Boiss, & Bal, in Bolss. Diagn. Sere 2, 4t 44
(1859)

S gitring Boiss, var. ghamsesideritis Boiss., Fl. Ors 4: 744 (1879)
Syntypes [Turkey B5 Kayserd/: in veglone alpina superiove montis Aslandach
Cappadooise Balansa (04); /86 Marag/ monte Beryt dagh Cataonise, 238 m,
~ausalmecht
Se and edjacent C, Anatolis
B6 lMaray: aistr, Gardak, Berit Dag, 2300 m, D.20283}

37 Nalatys: Koru aylesf to Dedeyasi i, Pegngn 10561
C5 Nigde: Maden river walley, Deyreh 284! Ala Daglari on Dimirkasyk,
Eindlay 2038
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Endemic, E, Mediterranean element.

S, citring Boiss, is distinet from other related species of the section
Infravosularis in having narrowly elliptic leaves with attenuate to cuneate
base, verticillasters i approximate into a dense head, longer calyx and
brighter lemoneyellow coloubed corolla, Findlay 209 from Nigde is an exception
from the rest of the subspecies gchamaesideritis having broadly ovate to elliptic-
orbicular leaf with cordate base. The pollen grains are all found sterile.

This striking variation may probably be due to the process of hybridization.
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Map 15. 8 5, cataonica; _ v S. petrokosmos;
0O S. amanica; © S, pumila;

O S. citrina ssp. citrina;a ssp. chamaesideritis ‘.,

Mep 16. © 5. palustris; O S. sylvatica;
m S. menthoides; i v S. setifera ssp. setifera;

v ssp. lycia .
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Sects SETIFOLIA (p, 117)
25. 8, setifera C.As Mey., Verzs Pfl, Cauc, 9% (1831)

Syns S, lycopsiformis C. Koch in Linnaea, 21: 692 (1848).

Se bornmulleri Gandoger in Bull, Socs Bote Fr. 65: 68 (1918) nom
Hand,=Mazz. (1910) (Map 16).

Herbaceous perennial with ereeping rhizomes. Flowering atems 35-60 cm,

usually simple, sometimes branched, Indumentum patently pilose to sub-
patently or retrorsely adpressed-tomentose, sparse to dense, rarely glabrescent
below., Lower cauline leaves ovate-lanceolate to oblong-lanceolate, 4=10 x
1«le5 om, serrate to serrate-dentate, sometimes subentire, truncate to rounded
at base, apex acute, petiole 0,51 cm, HNedian cauline leaves similar to

lower ceuline ones but smaller, mucronate~tipped, subsessile to sessile,
Floral leaves subsessile to sessile, ovate to ovate-~lanceolate, 1=ie5 x
0s7-1+5 om, subentire to serrate, cuneate at base, mucronate tipped, Verti-
eillasters 4=6-flowered, remote, 1=3 cm distant, few, 4+ approximate above,
Bracts oblong-lanceolate to linear-lanceolate, 1¢5«4 mm, herbaceous, mucronate
at tip, Pedicels 0,2-0.8 mm. Calyx sub~bilabiate, subcampanulate, 7=9,5 mm;
teeth subequal, oblong acuminate, half as long as tube, recurved in fruit;
mero 1e2«1.5 mne Corolla 10.5«12 mm, pink, tube subexserted, saccate towards
base, Stamens little exserted from corolla tube. Nutlets bluntly trigonous
1e3=2 mm, smooth, apiculate with prominant ventral ridge. Fl. May-August.

Key to subspecies

1. Stem sparsely and retrorsely adpressed-pilose to pubescent; median
cauline leaves usually narrowly oblongelanceolate with weakly crenate-
serrate to subentire margin ..eseescescessscscsssscsscces Subsp, getifera
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1+ OStem densely and patently pilose; median cauline leaves usually
broadly ovate-oblong to ovate-elliptic with distinotly serrate
mSin L T T T R T T TR LY ’ubﬂpo m

Subsp. setifera
Syns S, daenensis Gandoger in Bull, Soc. Bots Pr, 65: 68 (1918)}
Se gintenisii Gandoger loce cite (1918)4
Se shirini Parsa in Kew Bull, 1548, 226 (1948)}!
Se irenica Reche £1l, in Ost. Bots Zeits 99: k4 (1952)3
Habitat: By stream side and in damp places. 1900-2450 m.
Type: @muﬁy In loocis subhumidis~ montium Tulusch Zl-‘ulmg prope Swant
(alte 670 hexap) Meyer.
Ee Anatolia
A7 Ginmligane, Ketschikale, Sintenis 1894: 6100 (type of S. sintenisii Cend,)!
AS Ergurum: Ersurum to Tortum, 39 km Neof Ersurum, 1980 m, Huber-liorath 1528}
B7 Ersincan: Kegig Dag above Cimin, 2450 m, D.31820}
B8 Ergurum d, Askale: Ersurum to Ersincan, 1900 m, Huber-lorath 15285!
BY/10 Van: Baskale -, Layard sen.
External distribution: Transcaucasia, Iran, Afghanistan, Irano-Turanian element,

Subsps lycia (Gandoger) Bbattacharjee, gubsp, et state. nov.
Syn: S, lyoia Gandoger in Bull, Soc, Bote Fr, 65: 68 (1918)¢
Habitat: By stream side, damp plains at base of moumtains, 750-1400 m.
Type: /Turkey C2 Antalys/ Elmalu (Elmali), secus rias et fossas, 17.vii.1860,

Bourgeau 220%
Cep, Se and E, (Mesoptamis) Anatolia,
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Al Ankara, d. Kaleeik, Ankara to Kalecik, 1100 m, Huber-Morath 152831

A5 Amssya: Pontus Galacticus, m.me. Sana=Dagh, 12-1400 m, Bornmdler 1890: 28313
Tokat: Pontus australis, al Sileh, Boramiiller, 1890: 2868}

B2 Kttahya: de Cedis, Japhane, 1000 m, De18481!

Endemic Irano~Turanian element,

This species shows a wide rgnge of morphological variability in leaf
shape, indumentum and habits In overall resemblance it has close effinity
with S, menthoides, from which itimainly differs in its more hairy indumentum
and loose and. remote verticillasters, Subspecies lycia was originally treated
as a species by Gandoger (1918), together with some other species like S, sin-
lenisii, S, daenensis and S, bornmlleri and described in a dichotomous Latin
key. The types of all these species, except S, bormmulleri, have been examined
by me and I have no doubt that they belong to the variable species S, setifera
8.1 Considering some other W, and C. Anatolian material, S, lycia seems %o
deserve a formal subspecific rank, while the other species have been sunk
under the typical subspecies.

26, 8. menthoides Kotschy & Boisss ex Boisss, Fl, Ore 4: 727 (1878)s (Map 16).
Herbaceous perennial with creeping rhizomes. Flowering stems 20-65 on,

usually branched above, Stems and leaves glabrous with few sessile glands,

Lower leaves ovate-lanceolate L=9 x i=4 om, serrate, apex acuminate, truncate

to cuneate at base, subsessile to shortly petioled, petiole 0s5=1 cms Floral

and median cauline leaves similar but with mucronate tip, subsessile to

sessile, Verticillasters i=6-flowered, + approximate at apex, few remote

below, Bracts lanceolate to linear 1¢5=4 mm, herbaceous, mucronate=~tipped hirsute.
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Pedicels 042-0,5 mm¢ Calyx sub-bilabiate, subcampanulate, 7-9 mm; teeth
subequal, oblong-acuminate, mucronate, recurved; tube hairy, Corolla 10«12 mm,
pink, tube @martcd, saccates Nutlets bluntly trigonous,1,3 x 2 mm,
apiculate, ventral rib prominent, Fl, June-September,

Habitat . Stoeen sides ob damp and moist places, 1550-2300 m.

Type: /Turkey B8 Mug/ Hab, Armenise Turéicae australis prope Glmghm ad pagum
Gestemert, 1550 n;, Kotsehy suppl. 680%

Ee (mainly S.E.) Anatolia.

B9 Van d Satak: K-.w”ahap Dag, 2134 m, De23040}

C8 Mardin: Binibill, Simtenis 1888: 1204}

C9 Hakkari: Koganis, 2286 m, D.2,307al

C10 Hakkari: Gevar ovasi 2«3 km from Y@ksekova, 1950 m, D.45781¢

Duncan & Tait 1912

Endemic. Irano-Turanian element.

Specimens D.45781 and Duncen & Tait 191 from Hakkari are somewhat different
from the reast, Both of them have remote verticillasters and the latter has-a
more trailing habit,
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Sect, STACHYS (p. 118)
27. 8s sylvatica L., Spe Pl, 580 (1753)
Syn: Sscanariensis Jacqe, Ics Pl, Rare 1: 11 t, 108 (1781)
S, cordata Gilib,, Fl, Lituan, 1: 80 (1781)
Ss_glaucescens Mussin, ex Spreng., Syst, 2: 736 (1825)
S, foetida Gueldeust. ex Ledeb,, F1, Ross, 3: 413 (1846-51)
Ss trapesuntea Boiss., Diagn. Ser, 2(4): 38 (1859) (iap 16).
Fl. June-September,
Habitat: Woodlander in damp soil, gravelly slopes and edge of forests,
sea level to 2438 m,
Type: Described from Europe (Hbe Linn, 736411)
Mainly N, Turkey.
A1(B) Kirklareli: Istrance Dag, Demirkoy to Igneada, Kayacik 8!
A2(A) Istanbul: Adampol, 22,viii.1939 Bs Post}

Ay Kastamonu: Kure Nahas at Erschewit, Sintenis 1892: 5141}
A5  Amasya: Mersifon, 1900 m, Manissadjian!

A7  Trabzon: above Trabzon on Zigana Pass, Jenkins 2265}
Giresun: 10 lm Ny of Tamdere, 1400 m, Huber-Morath 15290!
A8  Pige: Hemsin, Cat to Meydan Kobaca, 1100-1300 m, De21214!
A9  Coruh (Artvin): Yalnizean Da 2438 m, Tong 442}
External distribution: Throughout Europe, Caucasia, Russia towards E. Asia

and N, America, Euro-Siberian element.

This widely distributed species (in Turkey confined to the Euxine province)
is very uniform in its morphological characters, S, trapesuntea Boiss.
(deseribed from Trabzon) has been kept distinot in Fl, URSS 21 (1954), but
as the diagnostic characters of the above species, such as scabrid stem and
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smaller bracts and calyx with smaller aristae, break down in N, Anatolia,

it is treated here as a synonym of S. sylvatica, as indeed it was in Boissier's
Fle Or. 4 (1879). The nearest relative of the species is S, palustris L.,
from which it differs in the shape of leaf and indumentum,

28, Se palustris L., Spe Pls 580 (1753)
Syn. S angustifolia Gilib,, Fl, Lituan. 1: 80 (1781) 1nom. invalidum
g_s_,m Sohwein, in Long Exped. Winnep, 2: 390 (1825)
Ss affinis Bunge, Enum, Pl, Chin, Bore 51 (1831)
Mm; Fisch, ex Benth,, Lab, Gen, et Sps 543 (1834)
Ss wolgensis V".ﬂ.mky, Coll, Recs St. Planning Comm, 1: 38 (1926)
Mmam in Ukr, Bot. Zhurn, 7(2): 63 (1950)  (Map 16).
Fle June = October,
Habitat: Woodlander of damp places, at the edge of forest. Sea level to 1100 m.
Type: Deseribed from Europe (Hb, Linn, 736.2%)
' Ne Turkey
A1(E) Edirne: between Ipsala and Greece frontier, A, Baytop 13599}
A2(E) Istanbul: Biiyikdere, 16.ix.189, Aznavour 1771!
A3  Sakarya: between Adapazare and Karasu, A, Baytop 185801 Arifiye, 30 m,
De36277¢
A6 Samsun: at Balik GB1 near Bafra, 6eixe1954, D.24978b
A8 Coruh (Artvin): Savval Tepe above Murgul, 1100 m, D,323801

~ This Eurasian-N, American species (in Turkey confined to the Euxine
province) is related to S, sylvatica in the general habit, inflorescence,
calyx and sorolla structure. The Turkish specimens are + uniform in their
characters. D,32380 and D.24,978b from Artvin and Samsun are slightly different
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from the rest in having shorter calyces (¢c. 5«6 mm), The hybrid between

Se palustris and S, sylvatica is widespread throughout the range of dis-
tribution, but has not been reported from Turkey,
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Sect, FRAGILICAULIS (p, 224)
29. S, longiflora Boiss, & Bal, in Boiss., Diagne Ser. 2 (4): 39 (1859) (Map 17).

Suffrutescent pendant perennial, Flowering stems pendant, 44«50 om,
fragile at base. Indumentum subdensely and patently pilose with glandular
end eglandular hairs, Cauline leaves ovate to ovate-orbicular, 3«6 x 2,5=
5¢5 om, margin broadly dentate, apex acute, cordate at base, petiole 3-4.5 cm.
Floral leaves similar but smaller, cuneate to truncate at base, subsessile to

shortly petiolate, petiole 2«9 mm, Verticillasters remote, 0,7-1.2 em distant,
2-flowered, ebracteate, Pedioels 1=3 mm, Calyx i regular, infundibuliform,
10«13 mm, teeth 4 equal, + half as long as tube, softly spinescent, mucro
Oe5=~1 mms Corolla 22«32 mm, purple, tube exserted, exannulate. Nutlets
oblong-elongate, trigonous, 3 x 1,5 mme¢ Fl, October, i
Habitat: Mouth of limestone caves,
Type ﬁurkay C5 190;7 Habe in speluncis faucis Glizul Deré supra Sedichig in
Cilicea littoralis prope Mersina, 2,10,1855, Balansa 598 (holo. G! Iso. B!)
Endemid: E, Mediterranean element,

This species shows affinity with S, yeniyurukensis but differs from it
inbaving 2-flowered verticillasters that are 0,7-1.2 cm distent, and longer
(22«32 mm) purple corollas,

30. Ss euadenia Davis in Kew Bull. 1951: 110 (1951)  (Map 17).

Suffrutescent saxatile perennial, woody at bases, Flowering stems pendant,
12-30 cm, fragile at base. Indumentum sparsely and patently pilose with
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glandular and eglandular hairs. Cauline leaves ovate-orbicular, 2,94 x
2,6=348 cm, broadly dentate-crenate to undulate crenate, apex obtuse, cordate
at base, petiole 0,5~5 mm. Floral leaves similar but smaller, subsessile to
sessile, apex acute, cuneate at base, smaller than verticillasters above.

Verticillasters remote, 4=G-flowered. Bracts usually absent, rarely present,

few, herbaceous and linear, ¢, 3~5 mm, Pedigels 1-2 mm., Calyx i regular,

infundibuliform, 6«7 mm; teeth + equal, % to & as long as calyx, hezrbaceous

with softly spinescent tip. Corolla 12«17 mm, purplish, tube subexserted or

exserted, exannulate, Nutlets elongate, trigonous, 3 x 1,25 mm, apiculate,

Fl, June-August.

Habitat: Limestone ¢liffs and crevices. 1230+~1700 m,

Type /Turkey Cl Konya/: d. Ermenek (Cilicia Trachea); Hamitseydi Bogaz

between Sarivadi end Begkuyu, 16+8.1949, 1500~1700 m, Davis 16228 (holo. K!

Iso. Edin,! BM!).

Se Anatolia

C4 Igel do Gllnar: GlUlnar to Ermenek, 1230-1270 m, Huber-lorath 101401

Endem:l.o. Ee Mediterranean element,

This species shows affinity with S, longiflora and S, pinardii but is
readily distinguished from both of them in its shortly petioled to sub-

sessile (045~5 mm) cauline leaves and broadly dentatescrenate to undulate
leaf margin, Gynodicecism associated with reduction in length of corolla
tube has been found in the isotype material D,16228,

31. S. pinardii Boiss., Diagn. Ser. 1(5): 29 (1844) (Map 17).

Suffrutescent perennial, Flowering stems 20-30 cm, pendant, fragile,
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unbranched. Indumentum apa':raely and patently pilose to hispid, glandular

and aglanﬁular. Cauline leaves ovate, 2.5=6 x 1,8-4e5 cm, narrowly crenate

to crenate~dentate, apex obtuse, cordate at base, petiole 1«4 cm, Floral

leaves shortly petiolate to subsessile or sessile, similar to cauline leaves

but smaller, cunecate at base, amaller than verticillasters upwards.

Verticillasters few remote below, rest i approximate above, forming dense

spike, 4~10-flowered, ebracteate. Pedicels 1-2 mm, Calyx i regular, infundi-

buliform, 8,5-11 mm; teeth triangular to ovate-~triangular, + % es long as

tube, tip spinescent; mouth sparsely hairy, ‘ Corolla 13«18 mm, white, tuhe

exserted, annulate, upper and lower lips 8 and 4 mm pespectively. Nutlets

obovoid, 2.5 x 1.5 mm, apex round, Fl, April-July.

Habitat: In limestone oliffs and crevices, 220-300 m,

Type /[SeWs Turkey 7 Habe in rupestribus Carise littoralis Pinard

(holo. G!) aut insulae Rhodi, April 1832, Pinard (fide Boiss,)

Se Anatolia

C3 Antalya: 5 km NeW, of Dosemealte, 300 m, Hennipman 509 Burdur: 30 km
from Antalya A, 220 m, Dudley, D.35700} .

Endemic. E. Mediterranean element,

This species is related to S, yeniyumikensis but differs from it in having
densely spicate inflorescences, stouter stems, and shorter calyx teeth,

32, S, yeniyurukensis Bhattacharjee & Huber-lorath, nove (Map 17).
Affinis S, longiflorae Boiss, et S, pinardii Boiss.; a priori verticillas-

tris 4~6-floris + 2 cm distantibus differt, ab altera inflorescentia laxa
labiis corollae minoribus recedit.
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Ne.
1 near to S. eusdenia P.0.Dwyih
-
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Stachys yemiyurwkensis Blaltacbanjee form ete.
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HERBARIUM - A, HUBER-MORATH

Flora Anatolica

Nr. 10141, Stachys yeniyiirikensis fub.<Mor. n, spec. ined.

Pioving C4 Igel Dstriks Gilindira

Gilindire - Gilnar, Halkfelson heim Norf ‘rvni_wirlik. 18 o

K von Gilindire,
850 muM

fi. Juni w 5o, leg. A Huber-Morath

Pl, 17. Stachys yeniyurukensis Bhattacharjee & Huber-Morath (Holotype)
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Suffrutescent perennial, woody at base. Flowering stems slender, 30-55 cm,
pendant, fragile at base, + simple with few branches, sparsely and patently
pilose with glandular and eglandular haira, Cauline leaves ovate to ovate-
orbicular, 15 x OsB-ls5 cm, margin crenate~dentate to dentate, apex + obtuse,
cordate at base, thin and herbaceous with sparsely pubescent to glabrescent
surface, petiole 2-5 oms Floral leaves ovate, 0.5=3 x O44=~2,8 om, dentate,
apex acute, cordate to cuneate at base, shortly petiolate to subsessile 0,2~

1+2 om, gradually shorter than verticillasters above., Verticillasters remote,
1=3¢5 om apart, rest 2-3 approximate above, ebracteate, Pedicels 22,5 mm,
Calyx sub=bilabiate, ﬁlboampamlate, 9¢5=1045 mm, ¢4 12 mm in fruit, herbaceous,
sparsely hairy to glabrescent; teeth unequal, triangular, softly spinescent
tipped, upper and lower teeth 1,5-2,5 and 3«i mm respectively, + half as long
as tube; mouth straight and glabrescent. Corolla 20-22 mm, white, tube
exserted, exannulate, upper and lower lips 5 and 3 mm respectively. Nutlets
elongate, trigonous, 3 x 1,6 mm, epex round, Fl, MaysJune.
Hebitat: Limestone gorges and erevices, 50-550 m,

[Turkey

Type//Cl Igel/: Gilindire, Gilindire-Giilnar, Kalkfelsen beim Dorf Yeniyiiriik,

16 km N, Von Gilindire 550 m, 6. vi. 1950, Hubﬂomthw]lﬂlo. hb, Huber-Morath,
Basell),
Se Anatolia
CL Ic’lcl: Kesliturkmenli, 4+ 65 km S,¥W, of Mersin, 50 m, Hennipman 1075!

Endemic. E. Mediterranean element,

33+ S. glechomifolia Nabélek in Publ, Fac. Sc. Univ, Masaryk Brmo. 70: 61 (1926)
(Map 17).

Suffrutescent perennial, Flowering stems 10-60 x 0415-0425 cm, usually
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erect sometimes pendant, rrc;.gile at base, simple or branched, densely follate
from base above, Stem indmenttm-uaually densely and patently pilose (cs 1~2 mm)
with long eglandular and short glandular hairs, sometimes sparsely pilose towards
base, Cauline leaves usually broadly ovate, few rotund at base, 0,5=3 x 0s4~248
em, margin crenate~dentate, rarely undulated, apex acute, few obtuse, cordate

to subcordate at base, petiole 0e1«0,3-(046) cm. Floral leaves subsessile to
sessile, similar but smaller than cauline leaves, usually larger than the
verticillasters; few as long as calyces, Leaf indumentum tomentose on both
surfaces, Verticillasters _usua.ll.y remote throughout, rarely few approximete
above, 1=3+5 em apart, (2)-4=B8-flowered, Bracts lanceolate to linear-lanceolate,
2«12 mm, herbaceous, pilose, not spinescent at tip, Pedicels 1=3 mm, Calyx %
regular, tubular to infundibuliform, 7«14 mm, glandular pilose; teeth sub-
equal, triangular & lanceolate, half as long as tube, sometimes as long as
tube, tip not spinescent, Corolla 16-20 mm, yellowish, tube exserted, annulate.
Nutlets obovate, trigonous, 2,5 x 1.5 mm, slightly winged at margin, more
frequently near the base, apex slightly retuse, Fl, May~July,
Habitat: Sloping limestone rocks and cliff orevices, 450-1500 m.
Type /Turkey C9 Hakkari/: Crescit in Kurdistaniae Turcicae distr, Hakikiari:

mons Choarra~Sia prope pagum Hasitha dit., Gulamerik, in fissuris, rupium
calcar, alt, ca, 1500 m, 16,vi,1910, Nébelek 1551 (holo. Bratislava Photol,

iso. (fragments) E!).
Es & S.Ee Anatolia
BF Malatya: Nelatya to Avebidr, 69 km N, of Melatya, 780 m, Huber-Morath 8961}
C8 Mardin: &4 km E, of Mardin, 1200 m, D,28575! Mt. Notre Dame, Sintenis 1888:

1135! Siirt: Corge of Botan Cay, S, of Siirt, 450 m, D.43056!

Endemic, Irano-Turanian element.
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This widely variable species is closely related to S, fragillima but differs
from it in having + subsessile (petiole ¢, 1«6 mm), ovate cauline leaves with
crenate-dentate margin, usually shorter yellow corolla and nutlets usually
without prominent marginal wings and deeply notched apex. Besides these, the
species shows transitions between pendant and erect habit, while S, fragillima
is always pendant. The type specimen from Hekkari is a depaupergate form of

the species, having about 10 cm long flowering stems, 2«,i~flowered and few
verticillasters, and calyx about § as long as the corolla, The rest of the

specimens have shorter corollas and largar cdyooa, the ratio being 3:)4, and
the verticillasters usually with 6-8 flowers,

34s Se brantii Benth, in DC., Prodr, 12: 463 (1848).
Syn. Betonica brantii (Benth,) Boiss., Fl. Ore 4: 750 (1879).

Perennial, Flowering stems erect, ce 30 om, simple, Indumentum densely
and patently pilose with large eglandular and short glandular hairs. Cauline
leaves ovate, 3.,4=5 x 2«3 cm, crenate-dentate, apex acute, cordate to sub-
cordate at base, petiole 0s2-0.4 cm, Floral leaves subsessile to sessile,
similar but smaller than cauline leaves, 2,5=3¢2 X 1¢5=1.8 em, longer than
verticillasters, Verticillasters congested into a dense and globose head
6-10=flowered, Bracts linear-lanceolate, 5«12 mm, herbaceous, pilose with
soft, non-spinescent tip, Pedicels 0s5=1,5 mms Calyx i regular, tubular
to infundibuliform, 121} mm, herbaceous; teeth subequal lanceolate-subular,
as long as tube, herbaceous, not spinescent tipped, recurved at maturity.
Corolla 16=18 mm, sulphur yellow, tube exserted. Nutlets oblong 2.2 x 143 mm,
slightly winged at base.

Type /Turkey/ Habe in Kurdistania, Brant (holo. Ki).
Endemic, Irano~Turanian element.
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No specimen except the type has been examined. The species is very
close to S, glechomifolia from which it differs in the presence of larger
s 5 x 3 om leaves, densely spicate inflorescence and recurved calyx teeth,
The exact spot of Gollection in Turkey could not be traced out but the
expedition map of Brant's journey in Kurdistan shows that he collected mostly
in S,E, Anatolia within the boundary of modern Turkey.

35+ S megalodonta Hausskn., & Bornm, ex Davis subsp, mardinensis Bhattacharjee,
subspe nove (Map 17).

A typo caulibus dense foliosis, foliis minoribus brevius petiolatis,
verticillastris minus distantibus recedit.

Suffrutescent perennial, Flowering stems 12-30 cm, erect to pendant,
fragile at base, branched., Indumentum short, sparsely or densely retrorse-
pubescent with eglandular hairs and sessile glands, Cauline leaves ovate to
ovate~lanceolate, 0s5-248 x Ouk=1+9 om, crenate~dentate, apex acute rarely
obtuse, subcordate to cuneate at base, petiole 0,2~0,5 om, Floral leaves
subsessile to sessile, similar to but smeller than cauline leaves, as long as
or larger than verticillasters., Verticillasters remote, 1+2,5 cm apart,
6=B~flowered, Bracts linear to MNhta, 3«8 mm, herbaceous, pilose, not
spinescent at tip. Pedicels 1-2 mm, Calyx s regular, tubular to infundi-
buliform, 9-12 mm, sparsely pubescent; teeth lanceolate-subulate, herbaceous,
not spinescent tipped, 4 as long as the tube, Corolla 12-15 mm, yellow, tube
subexserted, Nutlets obleng, trigonous, 242 x 1¢3 mm, slightly winged near base.

Fl, Jwt.
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Habitat: Sloping limestone rocks and cliff crevices, 1000-2550 m.
Type /Turkey C8 Mardin/: Mardin: Khurs in parietibus rupium, 13 vi.1888,
Sintenis 1030 (holo. Ldl).
Se¢Ee Anatolia
B8 Bitlis: Kambos Da§g above Hirmiiz, 1524 m, D. 23448! and Southern slope of
Kamboz Dag above Tutu, 1000 m, MoNeill 6131
C8 Mardin: between Diyarbakir and Mardin, 7.vis1971, As & T, Baytop 20069!
C9 Hakkari: Blkiyayala Dag, above pass between Marunis and Beythssebap,
2550 m, D.453421
Endemic., Ireno-Turanian element,

With the discovery of this subspecies, S, megalodonta is recorded from
Turkey for the first time., The Turkish species i8 distinguished from subsp.
megalodonts (from Ne Iraq d. Erbil) in having smaller leaves with shorter
petioles, densely foliate flowering stems and verticillasters 1-2.5 cm apart
throughout. Subsp. mardinensis is somewhat intermediate between S, glechomi-

folia and S, megalodonta subsp. megalodonta, and is partly sympatric with
the former.

36. Ss ballotiformis Vatke in Bots Zeit. 33: 445 (1875).
Syn. Se plebeia Vatke 1 c. (1875).

Se benthamiens Boisse var. glinopodioides Boiss., Fls Ore 4:
735 (1879). (Map 18).

Suffrutescent perennial, Flowering stems erect, 1850 cm, simple or
with few branches above, fragile towards base, Indumentum sparsely and retrorsely
pubescent, usually eglandular, Cauline leaves ovate to ovate-lanceolate,
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Os7=2 x Oul=1,5 cm, serrate-dentate, acute, truncate to subcordate at base
with 2—10Im long petiole. Floral leaves subsessile to sessile, lanceolate,
Os7=148 x 0445047 cm, subentire to entire, cuneate at base, i longer than
verticillasters, Verticillasters 1-2 remote below, the reat i+ approximate
above, 4-8~flowered. Bracts few, 12 mm, setaceous, glabrescent, Pedicels

Ce 2 mite Calyx & regular, campanulate, 7-11 mm; teeth lanceolate, i+ half as
long as tube, rigld, with curved muticous tip, margin eglandular, Corolla
1517 mm, lemon yellow, tube subexserted, annulate, Nutlets oblong, trigonous,
2 X 1eb mme Fl, Maveh-July.

Habitat: Limestone cliff's and crevices, and on roeky slopes, 1160-2600 m.

Type /Iran7: In montibus Pir Omar Gudrun Kurdistaniae Persicae, 1219 m,
June 1867, Haussknecht 805 (holo. MW, iso. G!).
S.E, Anatolia

C9 Mardin: Cudi Dag above Hessana, 1200-1400 m, D42843}
C10 Hakkari: Sat Dagi between Vareg8z and Sat G8lu, 2400-2600 m, D.45635!
External distribution: W, Iran, N, Iraq, Irano-Turanian element,

This species has affinity with S, benthamiana Boiss., but differs from it
in not having glandular hairs on calyx and stem, and in the verticillasters
being congested upwards into a dense head,

37. Ss kurdica Boiss, & Hohen. in Boiss,, Diagn, Ser. 1 (5): 31 (1844)
Syn. S. subnuda Monts & Aush, var, kurdice Boiss., Fl, Or. 4: 734 (1879)8
Se benthamiana Boiss, sensu Hand.-Mazz, in Ann, Fat. Hofmus. Wien.
27: 444 (1913) non Boiss, (1879) (Map 18).
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Suffrutescent perennisl, FMlowering stéms 18-36 om, erect, branched above.
Indumentum sparsely pubesoant or sometimes glabrous with sparsely glanduler
hairs, Cauline leaves oblong-lanceolate to lanceolate, 0s6=ief x 0,25~048 cm,
weakly serrate-dentate to subentire,. apex acute, subcordate to cuneate at base,
with 042-~047 cm long patiﬁle. Floral leaves similar but smaller, shortly
petioled to subsessile, lower leaves larger then vlertinillutam, graduslly
becoming smaller than oal.le above, VaﬂhMam remote, (2)=i=(8)-flowered,
Bracts few, setaceous, ¢, 2 mm, Pedicels 2-3 mm, Calyx + regular, infundi-

DUlAEen, ADWEY iy Deibaseouns Seeth subiines: Broatly Srlsnailer 6o ohlowe
lanceolate with i+ obtuse muticuous apex, as long as or lli&htly uh:ﬁer than
tube, rarely half as longs Corolla 14~15 mm, yellow, subexserted., HNutlets
245 x 145 mme Fl, March~July,

Key to varieties :
1, Calyx teeth broadly trisngular, '/5-% as long s
BUDD wssssenesetinnsnessesciossrsvratnbenssohintssassssianss VIS IS en

1+ Calyx teeth broadly oblong-lanceolate, as long as or slightly
ZO0E SHEN SH8- BUBE sincuenissssausnesnabsscssirsssnaabeisnsie VAR m

var, kurdica (Map 18).

Habitat: Steep sandstone or limestone slopes, or on ¢liffs and crevices,
762=1350 me

Type /Ny Ireq/W, Iren/: Hab, in rupibus montis Gora Kurdistanise 10,viii,1f4,
Kotschy 390 (holo, G! iso. K!).

SeEe Anatolia

B9 Van: 8 km N, of Satak, 22,vii,1954, D.22977!

C9 Hakkari: Qukurca, 1200 m, D.44766B
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External distribution: N, Iraq, Ws Iran, Irano-Turanian element.

var, brevidens Bormm, ex Bhattacharjee, vars nove (Map 18).

A typo calyois dentibus late triangularis, tubum valde ('/5e1) brevioribus
divergit,

Habitat: Limestone gorges and rock crevices, 1200-3800 m.

Type /Ne Ireg/: Kurdistania: Riwandous (ad fines Pers.) in m. Sakri Sakren
regs aysrna, 2200 m, 23,vi.1893, Bornmiiller 1670 (K! LD}).

S¢E. Anatolia

C9 Hakkari: Zap gorge beneath Hakkari, 1250 m, D.45361}

External distribution: N, Iraq, Irano-Turanian element,

Se lurdica is closely allied to S. subnuda from which it differs in having
oblong-lanceolate median cauline leaves and broadly trimgﬂm/o:?.ong-lamaolnto,
herbaceous and unrigid calyx teeth with blunt obtuse apices. Var, brevidens
apparently unpublished before, seems quite distinct in the key character

Si?ﬂno

38, S, viscosa Mont, & Auch, in Ann, Sci, Nate 2(6): 49 (1836) (Map 18).

Suffrutescent perennial. Flowering stems 40-50 om, erecct, branched.
Indunentum sparsely pubescent with eglandular hairs and glandular papillae,
rarely with few glandular hairs, Cauline legves ovate to ovate~lanceolate,
1=3ek x 048-244 om, crenate to serrate-dentate, apex acute, truncate to cuneate
at base, petiole 0415 to 1.7 cm, Floral leaves subsessile to sessile, ovate=-
lanceolate to lanceolate, 1=1,8 x 043~1,4 om, subentire to entire, shorter than
verticillasters above, Verticillasters remote, 1.5=5,5 om distant, (2)=h=(10)=
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flowered, Bracts few, lanceolate, 25 mm, setaceous, sparsely hairy to
glabrous, Pedicolﬁ 'I-é mm, Calyx ¢+ regular, cempanulate, 9,5-12 mm; teeth
lanceolate, erect, + £ as long as tuﬁa, tip ﬁpineaoont. Corolla 16~18 mm,
Yyellow, tube subexserted. Nutlets oblong, triganous, 245 x 144 mm, with faint
' marginal wing towards base. Fl, May-August,

Habitat: Steep screes and crevices and sloping rocks. 960-1800 m,

Key to wvarieties :

1. Calyx with copious subsessile to sessile glands and less eglandular
hairs; leaf margin oﬁmto-d.enta.to ...;................... var, viscosa
1+ Calyx with more glandular hair and few subsessile glands; leaf
margin agute Serrate s.isesescssscscsssccsaccnassssees var, odontophylla

vars viscosa  (Map 18).
Habitat: Steep sorees and sloping rocks, 900-1800 m.
Type ﬂurkoy Bj/: Hab, in convalle Euphratis superioris cappa.d.ocia orientalis,
Montbret 2196 (holo, MW,iso, K})
Ne and E4 Anatolia
A7 GUmisane: Monastir, Sintenis 1894: 573!
Giresun: d. Sebin Karabisar, 4 km Ny of Sebin Kavahisar, 1260-1300 m,
Huber-Morath 141804
A8 Artvin: d. Yusufeli, between SarigBl and Barhal, 900-950 m, D. 47675}
B6 Sivas: Zara to Susehri, D,20452A}
B7 Erzincan: Nerskiep, Sintenis 1889: 1044! Surek, Sintenis 1889: 1067}

External distribution: N,VW, Iran, Irano~Turanian element.
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ver, odontophylla (Freyn) Rech, fil, in Bot, Jahrb. 71: 530 (1941)

syne S odontophylla Preyn, Ost. Bot, Zeitschr, 41: 59 (1891)! (Map 18).
Habitat: Rocky slopes and fissures. 400-1100 m,
'Typé [Turkey A6 Amasyg/ Amasya: 4in rupestribus regionis calidee in fissuris
rupium 4=600 m, 12,vi.1889, Bornmiiller 663 (holo. MW, iso, K{ LD!)

Ne Anatolia _
A7 Glimiisane, Bourgeau 227! 1100 m, 4.vi.1969, Baybtop 15387! R, Gorsz. 351!
A8 Artvin: Artvin Weronow sen.

Endemic. Irano-Turanian element.

This species is most closely allied to S, laetivirens from which it differs
in having subsessile to sessile glandular indumentum throughout the plant body,
less dense (6-10-flowered) verticillasters, and 4+ slender stems.

39+ 8, lastivirens Kotschy & Boiss, ex Rech, £il, in Bot, Jahrb, 71: 529 (1941)

Syn. Ss laetivirens Kotschy & Boiss, nomen nudum in sched. impr,

Se Vviscosa Mont, & Auch, var. glatior Boiss., Fl, Or. 4: 734 (1879)
(Map 18).

Suffrutescent perennial. Flowering axis 55-60 om, erect, branched, light
green, sparsely and retrorsely pubescent, with eglandular hairs and rarely with
few sessile glands, Cauline leaves ovate-lanceolate, 1=l x 0s6=2 cm, crenate-
dentate, apex acute, subcordate to truncate at base, petiole 0,2-1 cm. Floral
leaves subsessile to sessile, triangular lanceolate 0,6-2 x 0,35-1.6 cm, as
long as or larger than verticillasters. Verticillasters remote, (8)=12-16-
flowered. Brects few, linear setaceous 1-3 mm, Pedicels 1,5%2,5 mm, Calyx

4+ regular, campanulate, 7-10 mm; teeth & equal, rigid and erect, triangular
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lanceolate, ¢ half as long as tube with spinescent tip, indumentum eglandular
haired. Corolla 13«14 mm, yellow, tube subexserted, Nutlets elongate tri-
gonous 2,5 x 1,5 mm with faint marginal wing, F1, Mey-~July.
Habitat: On gravelly river banks, on schist and on limestone slopes and gorges,
1000=2300 m, ;
Type /Turkey B8/9 lug/: In feucibus versus Teng ad laters montiun, 152} m;
plantae ex schistosis in alpibus prope Musch (Mus) lectas, 9.i%.1859, Kotschy
509 (holos MW, iso. KI)
Se Anatolia
B7 Tunceli: Tunceli to Pilémir, 17 miles from Tunceli, 1100 m, D.29252}
Mungur Dag above Owagik, 1700 m, De31156}

Melatya: 5-10 km below Kemaliye, 880-920 m, Huber-Morath 8989}

Ergincen: Egin, 134v41890, Sintenis 2265! sub. S, odontophylla Freyn.
Endemic, Irano~Turanian element,

The species shows affinity with Sy Wiscosa Mont, & Auch, but differs in having
a mich~-branched flowering axis, 4 eglandular indumentum and more flowered
verticillasters,

4O, 8. subnuda Mont, & Auch, in Ann, Sei, Nat, 2 (6): 50 (1836). (Map 18).

Suffrutescent perennial, Flowering stems 26-40 om, erect, usually unbranched
or branched sbowe with fragile base. Indumentum sparsely retrorse pubescent
with eglandular and few glandular hairs, Cauline leaves ovate 0,6-2 x Ouk=1.6 em,
faintly crenate-dentate, apex acute, truncate to subcordate at base with short
Os1=044 om petiole, Floral leaves sub.uauile to sessile, ovate-lanceolate to
lanceolate Os3=142 x 042+048 om, subentire to entire, as long as or shorter
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than verticillasters, Verticillasters remote, l=6«(8)-flowered, Bracts few,
setaceous 1=3 mme fodieeln 1e2 mme Calyx & regular, subcampanulate 7.5-9 mm;
tosth rigld, erest, trlangilar lanceclats, s half ‘as long es tubs, & glabrescent,
faintly ten nerved, with softly spinescent tip. Corolla 12«14 mm, lemon yellow,
tube subexserted, Nutlets ohovoid, 2«145 mmy Fl, June-August,

Hebitet: Limestone crevices and gorges. 1220-3200 m.

Syntype /Turkey B7 Ersincan/: Hab, in Tuphratem superiorem et circa Frainghen
(Brzincan) in Armenia, Yontbret 2254 (hole. MW ), ibidem Aucher-Eloy 1702,
1703 (iso. BMY) |

Ee Anatolia

C9 Hakkari: Cilo Dag, between Diz deresi and Cilo yayla, 2438 m, D.24,2,8}
Endemic, Irano-Turanian element,

The species shows a close affinity to S, kurdica from which it is dis-
tinguished by 4 rigid, ten-nerved, glabwescent calyx with erect and rigid
triangular-lanceolate teeth with sof'tly spinescent tip.
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Sect, ZIETENIA  (p. 1L4)
bt S, lavendulifolia Vahl., Symb. Bots 1: 42 (1790)
Syn: Zietenis orientalis Gled, in Mem, Acad, Berl, 22: 9 (1766)
non 8, ordentalis L. (1753)

Sideritis calycantha Bieb,, Fl, Taur, Cauc. 3: 393 (1819)
Stachys orientalis C. Koch in Linnaea 21, 1: 694 (1848) non

Linn, (1753)
S, gurendice Rzazade in Fl, Azerb, 7: 611 (1957) (lap 19).

Suffrutescent perennial with basal resettes of sterile shoots, Flowering
stems numerous, 25-30 cms Indumentum spersely to densely pilose, sometimes
sbgent; rarely white-tomentose with unequal stellate hairs. Basal leaves
subsessile to sessile, oblongwlanceolate to oblanceolate, 2«6 x Ouh=1.5 cm,
margin entire to faintly serrate and attenuate at base. Cauline leaves similar,
Floral leaves oblong to ovate, 142+2 x 0,25-0.8 em, shorter than verticillasters.
Verticillasters usually remote or remote below 3 approximate above, (2-)-i=6-
flowered, Bracts few, linear, 23 mm, hirsute, Pedicels,145~2 mms Calyx %
regular, subcampanulate, 15~28 mm; teeth subequal, lanceolate to lanceolate-
subulate, tip softly spinescent, teetly/tube ratio 1.2-3,6; indumentum on
teeth patently pilese. Corella, 13-15 mm, purple to mauve, tube subincluded.
Nutlets obovoid 2,5-3 x 2«2,5 mm, Fl, May-August.
Habitat: Limestone to igneous rocky slopes and screes. 1200-3658 m.
Key to varicties:
1« Calyx testh/tube ratio 2-3,8; indumentum on leaf minma-to?e_ttou

or absent; ceuline leaves lanceolate with acute apex

2. Loaf and stem 3 glabrescent with few subsessile to sessile

M fessvensesrsnRnalsrossocesessssnsesanstesssns VAT, M
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2¢ Leaf and stem sericeous-tomentose with glandular
halr's sesesecsccnsecssescscssvesssssvessasnsesees Vars lavandulifolia

1s Calyx teeth/tube ratio 1-1,2; indumentum on leaf short whitishe

tomentose; cauline leaves oblanceolate with 4 obtuse

BPOX ssesseesessscscnssssvsonssosssnssasscesssscsssass Vars brachyodon’
var, levandulifolia
Type: Habitat in Oriente. Jaxto herbarium Vaillantii descripsi Vahl,
Mainly E, & S, Anatolia
A5 Amasya, Manissadjian 10333
A7 Ersincan: Kelkit, 1200 m, Karamanoglu 6649}
A8 Glmbigane: Baiburt, Bourgeau 229!
A9 Kars: Karakurt, 1600 m, Baytop 19986}
Bé Malatya: Akgadagh to Darende, 1400 m, Huber-Morath 8966}
B7 Ersincan: Sipikordag, 1219~1524 m, Sint. 1889: 1179}
B8 Ersurum: 20 km from Hinis to Pasinlar, 1900 m, D.31389
B9 Bitlis: Shemaran, 9,viii.1906, Be Post 807!
B10 Kars: Grand Aravat, Sardar Bulask, 2591 m, 10.viil.1910, B, Post 2066}
C3 Isparta: Davros (and Ghei) Degh, 1219-1829 m, 1825, Heldr,!
Ch Igel: d. Mut, Magras Dag, 1300 m, Coode 791!
C5 Igel: Bulgar Dagh, 2,38 m, Kotschy 1853: 108b & 228al
C10 Hakkari: Nehil Gayi, Hakkari to Yilksekova, 1750 m, Delili915}
External distribution: Caucasia, Iran, Afghanisten, Irano-Turanian element.
var. brachyodon Boiss., Fl. Ore 743 (1879)

Syn: S, tomentosa Bunge, Lab. Perss 71 (1873) non Benth, (1834)

S, boissieri Kapeller in Not, Syst, Geogrs Inst, Bot, Tphilis,
fasc. 16: 17 (1951).
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Types [Persig/: Hab, ad lasun Ourmish, Seidlits 168
Es Anatolia
B9 Agri: 2 kn SW of Hamwr (Muret Valley), 1670 m, D.440168
Van: pass between Hosap and Bagkale, 2660 m, Hubsp-Momath 113908
Bitllis: N. slope of crater on Nemrud Dag, 2600 m, MgNeill 590!
B{0 Van: 6 lm from Ozalp to Saray, 2250 m, D.443788
C10 Hakkari: Cilo Dag, 3658 m, D.24220} .
External distribution: N,W, & W, Iran, Transcawsasia, Irano-Turanian element.
var, glabresogns Hubereliorath & Bhattacharjee, yar. nov.
A varietate typico foliis et caulibus glabriuseulis, glandulis pauois
uaanﬂ:unctﬂbuui_nhamdlm.
Type [Turkey B9 Vag/: Higel Toprak Kale ob Van, 1900 m, 30,v.49, Huber-lorath 8969}
Es Anatolia
B7 Ersincan: Egin (Kemaliye), Paschtash at Buphratem, Sing. 1889: 947}
B9 Van: Pelli Daj, 54 lm W.S,%. of Van, 2500 m, Sdmondson 622}
External distridbution: N, Iraq, Iranian Agerbaijan, Irano-Turanian element.,
Variety lavandulifolia is distributed throughout the species' range while
the other two warieties are move localiseds The former is very variable in
indumentum density, height of flowering stems, density of inflorescences and
calyx teetly/tube ratio. The range of population wariability ccourring in the
HortheEastern part of Turkey (from AG/B6 to A9/B9) differs from the Southern
population (from C2 to C6 ocourring emeptionally and rarely in B6 and A5) in
the length of flowering stems and denaity of indumentum, The former is more
elongate anl sparsely hairy than the latter, whereas the calyx teeth/tube ratio
varies equally in both, As the characters may well be influenced by habitat
differences, the two groups ave not given formal taxonomis recognition here.



282

folia

O var. glabrescens

.
3

1i

lavandul

n SI

Map 19

ifolia var. lavandu

var. brachyodon 3

v

.
3

b

H

S. recta

¥
Jik

O S, atherocaly

S. angustifolia;

A




283

Sects OLISIA (p. 127)
42. B8, reota L. subsp. gubcrenata (Vis,) Briq., Lab, Alp, Mar, part 2: 257 (1893)
Syn; Se _suberenata Vis, in Flora I, Erganzungsbl.: 15 (1829)
S, recta var, major Tens, Fl. Naps Sylls 2. 242 (1831) nom Brig. (1893)
S. czernjajevii Schost, in Not. Syst. (Leningrad) 8 (9): 152 (1940)
(Map 20). |
Suffrutescent perennial, Stem procumbent, branched, 18-60 em, Indumentum
sparsely and antrorsely adpressed pubescent, Lower and median cauline leaves
oblong to linear-lanceolate, sometimes oblanceolate 1«5 x 0s1=0,5 cm, faintly
serrate to subentire, apex acute with spinescent tip, attenuate to cuneate at
base, Floral leaves linear-lanceolate to ovate-lanceolate, 0¢3=146 x 0,15-0.5
cm, entire, apex spinescent, Verticillasters remote, 2-5 cm,distant, few +
approximate above. Bracts few, setaceous, 1-1,5 mm, Pedicels c, 1=1.2 mm,
Calyx sub-bilabiate, campanulate, 7-9 mm; teeth triangular-lanceolate, slightly
shorter than the tube; mucro 1-1,5 mm, Corolla 12«14 mm, creamy-yellow, tube
exserted, Stamens exserted more than balf way along upper corolla lip.
Nutlets obovoid, trigomous,2.2-x 1.8 mm. Fl, May-August.
Habitat: Maritime dands and dunes,
Type: In collibus Dalmatiase montanae, Visiani.
NeWe Turkey and S,W, Anatolia
A2(E) Istanbul: Scoumroukeuy (Uskundrukoy), 3.viii,1902, Agnavour!
Kilia, 26.vii.1891, Aznayour!
A2(A) Istenbul: Riva, 12,vi.1893, Agnavour!
C> Antalya: Antalya, June 1961, Atay 53! & 31}

External distribution: S,E, Europe, E, Mediterranean element,

This species is the only representative of S, recta in Anatolia and
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characterised from two other subspecies, subsp. labiosa (South Europe and

We Balkan peninsula) and subsp. recta (throughout Europe and Caucasus) in
having longer calyces (7-9 mm) and narrowly lanceolate, faintly sessile to
entire margined median cauline leaves, Near relatives of Se recta in Anatolia
is S, atherocalyx, from which it is distinguished by shorter calyx teeth/tube
ratio (less than 1:1) and broadly lanceolate lower and median cauline leaves.
In Anatolia disjunction in its distribution has been found, Distribution in
NeWe Turkey is frequent while it has been reported from Antalya (Atay, 53,

31) only once,
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i3+ S, atherocalyx Ce Koeh, in Linnaea 21: 691 (1848).
Syn: S, sideritoides C. Koch. op. cit. (1848) non Gill ex Benth, (1848)

Ss linearifolia C. Koch. Op. cit. (1848)
Ss patula Gris., Spicils 2: 142 (1844)

Se recta L. var, sideritoides Boiss., Fl. Ore 4: 730 (1879)
S. acanthodonta Klok. in Fl, R.SS, Uer. 9: 648 (1960) (Map 20).
Suffrutescent, erect to procumbent perennial, 40-85 c¢m, Indumentum

sparsely and adpressedly hirsute. Lower and median cauline leaves oblonge
lanceolate to lanceolate, 4~10 x Ouk=1.5 om, base attenuate, margin crenate-
serrate, apex acute, Floral leaves linear-lanceolate, 0¢9=5.5 x 0,3-0,7 cm,
subentire to entire, aristate-~tipped, base broad and sessile, uppermost ones
as long as or slightly longer than verticillasters. Verticillasters remote
below 4 approximate above for the most part, (4)-6-8-flowered, Bracts
lanceolate to linear, 2«6 mm, herbaceous or setaceous, i+ half as long as
calyx tubes Calyx sub-bilabiate, tubular to subcampanulate, 12-14 mm,
densely hirsute, teeth erect to subpatent, lanceolate-subulate, 6=8 x 0481
mm, with long aristate tips; aristae yellow 1.,5-2 mm, glabrous. Corolla
14=18 mm, yellow, tube exserted. Stamens exserted more than half way along
upper lip. Nutlets obovoid, 2-2,5 mm. Fl, May-August.
Habitat: Rocky slopes, steppes, sometimes in meadows, fallow fields on road-
‘aide banks, 1500«2150 m,
Type /Caucasia/ 'Im Kaukesus, in Transkaukasien und im Tschorukgebiete sehr
hufig, und gwar auf allen Bodenarten von 150=1676 m C. Koch,
N.,E, and E, Anatolia
A8 Ersurum: Ersurum to Tortum, 2030 m, HubereMorath 15286}
A9 Kars: Kisir Dag above Susuz, 2000 m, D.30513}
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B8 Erzurum: C 14 lm from Ersurum to Pasinler, 2000 m, D.47449%
B9 Agri: Sulugem to Balik G, 2150 m, D.47253!
B10 Kars: N.E. slope of Ajri Dag, below Serdar Bulak, 1500 m, D.43699}
External Distribution: Iran, Caucasia, Crimea, N. part of Balkan peninsula
and Romania,
This species belomgs to steppie pontic element of Euro-Siberdan region.

Li. 8. angustifolis Bieb., Fl, Taur, Cauec. 2: 52 (1808)

Syn: 8, tenuifolia Pallas in Link, Evum, Horts Berol, 2: 109 (1800)

non Willd, (1800). (Map 20). ..

Suffrutescent erect perennial, 4O~)5 ¢m. Flowering stems slender,
branched, usually glabrous with few short glandular hairs, Lower cauline
leaves laciniate to pinnatipartite, 3«he5 x 0s1-0,2 cm, entire, passing into
linear, entire upper cauline to floral leaves, 0.2-3 em long, Floral leaves,
as long as or slightly less than verticillasters, shortly spinescent tipped.
Verticillasters 2-flowered, remote, 0,5=3,5 cm distant, Bracts setaceous,
minute 0.5-1.,5 mm. Pedicels 24 mm, Calyx 4 regular, subcampanulate, 6«7 mm,
teeth + equal, half as long as tube; mouth thinly hairy, Corolla 14=16 mm,
pink, tube exserted, Nutlets obow;td 1¢5=2,5 mm, Fl, June=July,

Habitat: Rocky substrate; on hills and mountains,
Type: @mﬂ Hab, in Tauriae meridionalis petroses sylvatica circa pagum

Temirdschu, Bieberstéin.

NeW. Anatolia:

A1(E) Kirklareli: near DerekBy, Baytop 14160}

External Distribution: Bulgaria, Greece, Romania, Crimea and Southern part
of European Russia., Euro~Siberian element,
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The nearest relative of this species is S, iberica Biebs, from which
it differs strikingly in having linear and pimnati-partite cauline leaves,
glébreacent stems and 2-flowered verticillasters,

45. 8. sparsipiloss Huber-lorath & Bhattacharjee sp. nov.

Syn: S, leucoglossa Griseb, var. gnatolica Boiss. Diagn. ser, 2(4):

b1 (1859)¢
S, iberica Bieb, var, pallidiflora Boiss. Fl, Ore 4: 731 (1879)
nom, illegets (Map 20).

Affinis S, ibericae Bieb. sed in fructu pedicellis longloribus, calyce
MMMWWMMNmmM.

Suffrutescent perennial with woody caudices, Flowering stem erect to
slightly ascendant, 30-60 em; stem densely or sparsely adpressed-pilose below,
glabrescent above., Lower and median cauline leaves oblanceolate %o hm.o%u‘h.
245%5 % 0¢3«0,8 om, orenate-serrate to subentire, base attemuate, apex obtuse
gradually becoming acute above. Floral leaves lanceolate to linear-lanceolate,
0e8«245 x 042043 om, with spinescent tip; spine O.5-1 mm. Verticillasters
remote, 0,5=3,5 cm distant, (2)-4=G-flowered., Brosts few, linear, 1.3 mm,
setaceous, Calyx sub-bilabiate, subcampanulate, 6-8 mm, glabrescent to
sparsely hairy; teeth lanceolate, 2,5-4e6 mm, glebrous with 0,5-2 mm long
mucronate tip, recurved in fruit. Corolla 12,5-14 mm, mauve to pale pink,
tube subexserted, rarely whitish with pink merkings, Stamens slightly
exserted from corolla tube, outer and inner pairs 3,2 and 2,7 mm, respectively,
Nutlets obovoid, 2+2,3 x 1.8 mm, trigonois with faint margin.l wing towdrds
base. Fl, lMay-July,

Habitat: GSteep limestone slopes, undergrowth of Pinus brutia forest,
alt, 4001006 me
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513, STACHYS LEUCOGLOSSA, Griseh. ]
{Boiss.|
Coteany dominant le willage de Gulek- HERBARIUM 0F FIx ALl
Boghas, pres du defile des PortesCilicieanes PRI TED Y Wis T
— Hegon momagnense
24 juinm.

Pl, 18. Stachys sparsipilosa Bhattacharjee & Huber-llorath (Holotype)
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Type /Turkey C5 Igoj’ Giilek Boghaz, Coteaux dominant le village de Gulek
| Boghas, pres de defilé des Portes Ciliciennes, 2i.vi.1855,
Syntype of 3 leusoglossa Griseb, var. gnatolicg Boiss (1859) Balansa
513 (holo. E§ is0e X8).
8. Anatolia (Cilician Tawrus and N, Amanus)
C5 monte Tauro, Kotschy 1836: 443! (Syntype of S, leucoglossa ver, snatolica
Bolss, {1859)
C5 Igel: Giilek Depe, 1100 m, Sishe 1896: 4Lkl
Cilician Taurus, BirBicek, 1006 m, Balls 12448
C6 Adana d. Bahge: Osmanoik - Fevsipasa, 23 km E, above Osmancik, 40O m,
Hubexwlorath 141881
Endemic, £, Mediterranean element.

The species shows affinity with S, iberica Bieb. subsp. ibericas and
subsp. georgics Rech, fils but differs from them in having long-pedicelled
and glabrous fruiting celyx (68 mm long) with the teeth as long as the calyx
tube; from the former it is further distinguished by having linsar-lanceolate
floral leaves with an aristate tip.

Boissier treated this species as distinct from S, iberica Bieb, and
8. recta L, and first desoribed it as §, leucoglosss Griseb, var. gnatolics
Boiss. (1859). Later he transferved it to S, iberics Bieb, naming it
var, pallidifiora Boiss, (1879) which is an illegitimate name, Rechinger
in his treatment of the species S, iberics Bieb, (Feddes Rep. 531 83 192%),
raised the variety of Boissier, 5, iberica var, gtemostachys Boiss. to sub-
specific rank and provided it with a short deseriptiom, When doing so he
bad not seen the type specimen of var. gtenostachya and included the type

specimen of S, lewsoglosss Griseb. var. gnatolics Boiss. under §, iberica
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asp. gtenostachya, However, all the materials cited as seen by him under
8sp. stenostachya (Boiss,) Rechs fil, are referrable mt/l’:ha.t subspecies
but to this new species S, sparsipilosa, besause they agree with S, sparsi-
pilosa in having the characters of the latter, whcrnga the identity of the

type of S, iberica ssp. gtenostachya has been misinterpreted by Rechinger.

46, BSe iberisa Biebs, Fl, Taur.-Cauc. 2: 51 (1808).
Syn. Se congesta Urve in Mem, Soc, Linn, Pars 1: 324 (1822)
S, arvenaria Benth,, Leb, Gen. et Sp. 557 (1834) non Vahl (1791)
S _caucasica C. Kooh in Linnaea 21: 693 (1848) (ltap 21).

Suffrutescent perennial, 20-60 om, erect or procumbent, Indumentum
densely or spart-wly adpreaaﬁ-piﬁn. Lower and median cauline leaves sub-
sessile to sessile, oblong to oblanceolate, 1+5=5¢5 x Oul~142 cm, margin
crenate to faintly amhnmto, rarely entire, base attenuate, Floral
leaves subsessile to sessile, oblong-lanceolate to narrowly lanceolate,
gmdmlly' becoming ovate-laneeolate abovi, uppermost ones as long as or
shorter than verticillasters, apex blunt acute rarely soft-spinescent.
Verticillasters remote below, few i+ approximately above, 1=5 cm distant,
(2«)~4~B-flowered, Bracts few, small and setaceous, 1=3 mm, Pedicel short,

0s5~1 mm, not conspicuously enlerging in fruit, Calyx sub~bilabiate, Sube
campanulate to tubular, 5«10 mm, sparsely or densely pilose; teeth subequal,
erect to subrecurved, tﬂangulwlmeolgte. + half as long as tube, mucronate
at tip, mwero 0.2=1 mms Corolla 14=18 mm, purplish pink to creamy=-white with
pink markings, tube subsxserted, Stamens slightly exserted from corolla
tubes, Nutlets obovoid, 2,2 x 1.8 mm, trigonal with faint basal margins,

FlL, May-August,
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Habitat: Sloping limestone or serpentine rocks and screes, streams and river
sides, steppes and igneous banks, 800-2400 m.

Key to subspecies and varieties :
1+ Corolla mauwe to pink; flowering stems usually ascendant, rerely
erect; calyx teeth as long as or slightly less than tube,
aristae 0¢5~2 mm
2, Plant ascendant, stout and dwarfish, ¢.13-35 (45) em, darker
green in colour; median cauline legves oblanceolate with
ODLUBE BDEX sesesesecessssssosssssnnsnsasssssssssssssse SubSp, iberica
3¢ Median cauline leaves usually distinctly crenate to crenate-
dentate, leaves and stems sparsely hairy; corolla dark
mauve 0 PUTPLE sessessacsscsssnescnssvasssssssnsscesss var, iberica
3. Medisn cauline leaves usually entire to subentire; leaves
and stems densely hairy; corolla pale pink ....sses Vars, densipilosa
2, Plent 3 erect, slender and elongate ¢. (24)-38-65 em
paler green in colour; median cauline leaves lanceolate
with acube 2PeX cecessescssccssssvsncccscnsecsscenseess SUDSPs georgica
4. Corolla creamy yellow to white with pink markings; flowering
stems usually erect, rarely ascendant; calyx teeth usually
+ half as long as tube or less, aristae 0.,2«1 mm
seesssassassasasssssatsassanssoscss SUbSp, Shemostachys

subsp. iberica var, iberica
Habitat: Sloping limestone rocks and serees, river banks, igneous banks,

950=2400 me
Type /Caucasig’: Habitat in Ibericae apricis ficeis, Bieberstein
Haiﬂy N.E. and S. Anﬂtom
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A6 Ordu: above Aybasti, 1100 m, Tobey 1386}
A7 Trabzon: HamiskBy, Civerindaki Kuruk yerler, T, Baytop 4686}
Glimfisane: Boejukodere above Artabir, Sintenis 1894: 7022}
A8 Rige: Ikizdere, 2100 m, D,21006}
Ergurum: 20 km E, of Ispir, 1981 m, Barclay 1000}
A9 Goruh (Artvin): Kordeven Daj, 2200 m, D,30213}
B9 Agri: Es side of Tahir Pass, 19 kn from Eleskirt to Horasan, 24,00 m, D.47219}
C6 Marag: d GBksun, Hobek Dag, 1500 m, Ds20216}
Hatay: Hasanveyli, 12191524 m, Haradjian 2251}
External distribution: N, Syria, Caucasias, Crimea and Greeces Irano-Turanian

element,

Subsp. iberica var, densipilosa Bhattacharjee, vars nov.
A var, iberica folliis angustioribus (13«30 mm), subintegris, indumento
caulium et foliorum densiore recedit.
Hgbitat: Sloping limestone screses. 800-2200 m,
Type /Turkey A3 Bolu/: Abant G8lu, 17.vii 1960, Bs Post!
N., Central and S,V, Anatolia.
Al Bolu: Ala Dag on Kartal Kaya tepe, 21002200 m, D.37349}
Kastamonu: 1 km W, of town, 850 m, Edmondson 551}
Gankiri: 46 km S, Karablk, 800 m, Sorger 69-8-361
B3 Konya: Sultan Dag above Aksehir, 1900 m, Huber-Morath 8151}
C3 Isparta: Dedegdldag, 1500 m, Sorger 65«-43-142}
Endemic, Irano-Turanian element,

Subsps georgica Rech, fil, in Feddes Reps 53: 84 (1944)
Habitat: Rocky igneous slopes, edge of meadows, 1400-2300 m
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Type @oorgia Caucuiog? In pratis montosis Georglae Caucasicae, Tul. 1835

liohenaker!

Mainly E, Anatolia

A9 Kars: Yalnisgam Daglari above Yalnizgam, 2100-2300 me De325112

B8 Mug: Cayler, 1600 m, D.46365!

B9 Afri: Kavekose (Ajri) to Ersurum, 2300 m, E
Bitlis: Bitlis to Tatvam, 1730 m, De22341}

C9 Hakkari: Morinos Dere above Marunis, 1900 m, Del5374!
External distribution: Transcaucasia, Iran, Irano-Turanian element,

Subsp. gtenostachya (Boisss) Rechs £il, in Feddes Rep, 53: 84 (1944) quoad
type haud. specim. alter,
Syns Ss iberics var. memorebilis (haud nomen) apud Biebs, Fl, Taur-
Cauo 3: 400 (1819)
Sy stenostachys Boiss. in Diagn, Sers 2(4): 41 (1859)!
Se iberica var, brachyodonta Boiss., Fl, Ore 4: 731 (1879)¢
Ss iberica var, pallidiflora Boiss., Fle Ore &: 731 (1879) pepe
excl, typ., nomen illegit.
S, euphratica Hayek in Feddes Reps 21: 258 (1925)8
S, memorabilis Kloke in Fl, Ukr, RSR 9: 643 (1950)
Hgbitat: Ignesus rocky slopes and serpentine screes, sometimes in field
banks, 450-1900 m,
Type /[Turkey 85 Hatay/Syris/: Hab, in parte inferiori montis Cassii Syriae
borealis, Boissier (holo. G!)
Mainly Inner and S, Anatolia
A5 Gorum: Bogazkale, 1000 m, Sorger 71=~7=15!
A6 Ordu: Samsun to Trabson road, 10 km from Unye, Jardine 415!
A8 Glmfigane: Baiburt, Bourgeau 225!
Bl Ankara: Ankara, Bornmiiller 1892-93: 3182}
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Key To Stem length :  Leaf shape : |eaf margin : Leaf I/b ratio: Corolla colour : L.indumentum :
10-36cm O oblanceolate (Q  crenate 0 <6 (o) purple 0 dense O
Metroglyph > 36cm Yo lanceolate o subentire Ay 36 i cream : -
serrate J pale pink Q g &
2 3 ] 4 5 6 1 I 8 []

30°

0 100 200
= ] e

38" 40° 42° 44°

- : ect
Map 21.  Metroglyph Analysis of Distribution of S iberica Bieb. s.I. S e
. = it b Stem procumbent O
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B5 Kayseri: Bakir Dag, between Kisge and Bakir Da, 1700 m, D.19492}

B7 Erzincen: Egin (Kemaliye) Paschtash at Euphratem, Sintenis 1889: 93k
(Type S suphratica Hayek-)!

B9 Ven: 5 lm W Gevag, 16701700 m, Huber-lovath 11392}

G4 Konya: Karaman to Mut, 1430 m, Huber-lorath 17249}

C6 Hatay: Mons Amenus, Haradjian 308!

External distribution: Caucasia, Crimee, Irano-Turaenian element. This is

the commonest race in Inner Anatolia.

S, _iberica Bieb, 13‘ a very variable species in leaf shape, corolla colour,
leaf margin, density of leaf indumentum end 1/b ratio of leaf, Particularly,
there are some races in this species which hﬂ‘l pale creamy-yellow corollas
with pink markings. On this character it can easily be confused with the eclosely
related S. recta L. Gloul morphological investigation and comparisons of
Turkish and European specimens of both these species reveal that they differ
significantly in the relative length of stamens. In S, recta the stamens
extend more than half way along the upper corolla lip, whereas S, iberica
has astemens only slightly exserted from the corolla tube, In Turkey, S, recta
ogeurs in very localised areas (Map 20) while S, iberica grown throughout.

The variable complex of Se iberica in Turkey comprises 3 subspecies
recognised here. Two of them, subsp, iberica and subsp. georgica, have purple
to pale pink corollas, while subsp, gtenostachya has creamy ones, In leaf
characters (particularly shape), and in the height of flowering stems, subsp.
iberica differs from the other two in having + broadly lanceolate median
cauline leaves with an obtuse apex and dwarfish procumbent flowering stems.

The distinctions between these 3 subspecies are blurred by intermediates. -
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Recognition of formal tgwonomic status seems justified af'ter examining more
than 100 different sheets. A pictorialised scatter diagram (Fig. 30) has
been made of 73 such significant collections following character analysis
(Table 10) and metroglyphs have been shown on a Turkish map (Map 21).

A key to 'typical' metroglyphs representing the subspecies and varieties
-ha;éalno been previded (Fig, 30, Map 21).

The subsp, iberica is commonest in the NeE. part of Anatolia (var, iberica),
being largely replaced towards N.W. and W, side by var, densipilosa.

Subsp. georgica grows in E, Anatolia, extending towards Caucasia, whereas
subsp, gtenostachys is most abundant in Inner Anatolia.

In discussing the subspecies and varieties of S, iberigca, the number used
in the character table and the metroglyph map is put in brackets after the
collectors numbers

Sintenis 4567 (36) and Iobey 116 (7) from Kastamonu and Sinop of subsp.
iberica are closer to var, densipilosa in their smooth margined and 4 densely
hairy leaves; but the brighter corolla colour and broader lower cauline
leaves show more affinity to the type variety. There is considerasble over-
lapping of these characters throughout the range of this subspecies. Akman
963 (56) end Inuoplu 397 (35) from Ankars approach subsp. gtenostachys in
having lanceolate leaves with + serrated margin but are distinguished from
the latter in their pale pink corollas, Subsp. georgica, as has been shown
in the metroglyph map, is very close to subsp. gtemostachya, differing mainly
in corolla colours Other differences, such as paler green and ¢.50-70 cm
stem and long aristae (c. 2mm) on the calyx teeth, though very characteristic
of the former subspecies, sometimes break down in the adjacent geographical
boundary of the latter, particularly in the provinces of Erszurum, Tunceli,
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Adana ete. Davis 30849 (25), Siehe 552 (12), Stainton 5762 (26) and B, Post
28 (44) show intermediascy between those two subspecies. Besides these,
Haredjien 2251 (59) and Sorger 62-66-7 (56) from Hatay and Adsna show marked
disjunction with the rest of var. iberica, being separated by the "Anatolisn
Diagonal"; D,20218 (39) from Marag has intermediate characters between
var, iberdca and subsp. gtenostachya. All or some of the intermediates
mentioned above may poa‘nib.'ly have arisen through hybridisation in contact
Zones, Allowances haﬁ been made for these overlaps in adjacent populations
and the main subspecies and varieties are maintained,

The Caucasisn varieties (Grossheim, 1967) bhave not been checked by me,
due to unavailability of specimens.
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Table 10. Character variations in Sg iberica Bieb,
No, of | Stenm gm o Leaf Leaf ri{:o Leaf Corolla
sheets | length am: shape margin of leaf indumentumn colour
1. (B9) | 34 om | pro- oblanceolate | crenate 59 gla~ mauve
cumbent brescent
2. (A9) | 45 em " " " Le8 A\ purple-
W pink
3¢ (A6) | 10 em w " weak- 549 » s
crenate '
Le (A6) | 24 om . » sub~ 746 hirsute pale
entire pink
5. (M) 22 em " 1] " 1._.5 n "
6s (A3) | 21 om » R " be5 ¥ %
7+(A5/6) | 25 om ” " gi 5 " purple-
pink
8¢ (A8) | 24 om . . crenate 5¢8 gla~ °
: brescent
9. (AB) | 35 cm 5 $ y 5 + hirsute "
10. (Aa) 38 cm " " 3 5.8 gla.- "
; brescent
11, (A8) | 31 cm " " sub- 5 " "
entire
12. (C5) | 60 cm erect lanceolate serrate 8.8 " pale
pink
13, (B6) | 35 em " " sube 745 hirsute *
entire
1. (A7) | 40 cm | pro- oblanceolate | crenate beo? purple-~
cumbent brescent pink
15, (A9) | 32 em " " sube 5 w "
entire
19. (B9) | 49 em erect lanceolate serrate 7 . -
20, (A9) | 32 em = " faintly | 1046 » nauve
serrate
21, (B8) | 28 em " " serrate | 1043 . "
22, (C9) | 67 om " " " 7 W "
23¢ (B5) | 35 em " " " 747 " creamy
24e (C4) | 14 cm | pro- " sube- 8 " "
cumbent entire
25, (B8) | 65 em erect " S 1045 Y %
26, (B6) | 55 em " " . 8e2 . .
27. (35) 28 em " n " 8.8 " "
28. (B§) 31* em n " " 6.2 " "t
29, (C5) | 28 cm . " serrate 10 glabrous "
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Table 10. (contd)
Stem pro- L/ ;
No, of Stem Leaf Leaf Leaf Corolla
sheets length :;:S:nv shape margin o?;‘:f indumentum colour
30. (B7) 30 cm erect lanceolate entire 8¢3 glabrous creamy
31, (A9) 48 em " » faintly 7.6 gla= mauve
serrate brescent
32, (B9) 23 om . oblanceolate | sube Sekt o purple-
entire pink
33. (B7) 50 om . lanceolate » 10 . pale
; pink
36, (A5) 31 em pro- oblanceolate | sube
cumbent entire Le8 hirsute purple
37. (A4) 17 em \ . n be5 A pale
pink
38, (B4) 38 cm " lanceolate " 10 gla= oreany
brescent
39, (B6) 34 cm " » serrate 5¢5 hirsute purple
40, (A4) 13 em " oblanceolate | entire 642 " pale
pink
WM. (A9) 23 om erect lanceolate » 5eks purple
brescent
42, (B6) 62 om " " serrate 9 hirsute creamy
43. (C5) 36 em " " " 6 " "
44y (05) 62 om " hod " 9 " "
45, (A6) 35cm | pro=- oblanceolate | sub= G glabrous pale
: cumbent entire pink
46, (CS8) 38¢em erect lanceolate | serrate 5¢8 hirsute creamy
48, (A7) 14 em | pro=- oblanceolate | crenate bet " purple
cumbent
49, (C5) 50 om erect lanceolate serrate 10 gla- creamy
brescent
50. (B3) 28 em | pro- oblanceolate | sube 43 hirsute pink
cumbent entire
5, (As) % cm " " » . 6.3 " pala
pink
52, (A4) 19 om ® " " 643 . -
53+ (A7) 24 om . - . b 5 purple
5he (Ah) 26 om » » . 6 . pink
55. (B3) 29 em " lanceolate " 6e3 » pale
pink
56s (A3) 44 om . " ¥ 6e5 o "
157« (A5) * 20 em . oblanceolate | crenate 549 o pink
58, (C5) 23 om " . sube- 6e5 glas purple
entire brescent
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Table 16 (eontd)

No. of ' Stenm Stem pro- Leaf Leaf L/;: Leaf Corolla !

sheets  length :g:nt/ shape margin o;ala:r indumentum | colour

59. (C5) 32 cem | pro- oblanceolate | erenate 3,8 hirsute purple
cumbent

60. (A4) 17 em ’ . " 5 gla=- "

brescent
61+ (A7) 45 om " " N be? % %
62, (Bg) 28 em erect . sube 6 » pink
entire

63+ (AB) 30 cm | pro- lanceolate " 9¢5 hirsute creamy
cumbent

64he (B7) 39 cm erect . " 11 gla~ "

brescent

65. (B?) 70 cm Pro~- " " 10-5 " )
cumbent

66. (B6) 50 ecm ” " . 8 hirsute 2

67« (B9) 33 em erect " . 9 » .

68, (A5) 58 cm " " . 8¢5 Y "

69+ (A5) 48 om " ' " 8 glabrous »

70« (B5) 50 em " " " 842 " "

71s (C4) 45 em | pro= n serrate T¢5 " .
cumbent

72+ (B4) 32 om . " sub= 7 “ .

¢ ' entire

73+ (C3) 20 ¢cm " oblanceolate . 5e5 » purple
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4L7. S. aleurites Boiss. et Heldr, in Boiss.,, Diagn. ser. 1(12): 79 (1853)

Syn. Se tengmallisns Rech, £il, in Ost. Bot, Zeitscht, 99t 46 (1952)}

(Map 22).

Suffrutescent, erect perennial, 50-60 cm, Flowering stems i simple and
unbranched, Induamentum thin, | arachnoid-canescent, sometimes stem glabrescent
below, Lower cauline leaves ovate to ovate~lanceolate, 2«4 x 1.,5«2,5 em,
crenate~serrate, base subcordate to truncate, petiole 2«3,5 em, gradually
passing into shorter, subsessile to sessile, lanceolate, subentire, median
cauline and floral leavess Floral leaves spinescent at tip, as long as or
slightly longer than verticillasters, Verticillasters 8e12-flowered, 1«2
uppermost + approximate., Bracts lanceolate 9=12 x 1.5+2 om, as long as celyx
tube, spinescent tipped. Pedicels 0,2-0.,5 mms Calyx sub-bilabiate, tubular
to subcampanulate, 11=13.5 mm; teeth lanceolate-subulate, + as long as tube,
with long spinescent tip, recurved in fruits, Corolla 13«15 mm, creamish
yellow, tube subexserteds Nutlets obovoid 2+2,5 mms Fl, April-July.
Habitat: Calcarsous rocks near the coast, 10-300 m.

Type: /Turkey C3 Antalya/ Hab. and rupes meritimas ad Adalia Pamphylise,

5 v 1845, Heldreich (G?)
S.W. Anatolia

C3 Antalya: between Culkilar and Sogut Yayla, near N, foot of Sivri Dag,
300 m, D, 15439!
: Konya Alti, 10 m, Tengwall 438 (type of S, tengwalliana)!
Adalia (Antalya), 30 iv 1866, Bourgeau 210!
Endemic to S. Anatolia, Eastern Mediterranean element,

48. S, bombyeina Boiss., Diagn. ser. 1(12): 79 (1853). (Map 22)..



303

Suffrutescent perennial, 45«50 eme Indumentum densely floccose te woolly
tomentose, Lower cauline leaves ovate to ovate-lanseolate, 145«2 x 1=1,3 eom,
with dense {loccose indumentum on both surfeces, margin crenate-dentate, base
rounded to subcordate, petiole 1-2,5 om. Upper cauline and floral leaves
oblong-lanceclate 045145 x 044=0,8 om, shortly peticled or subsessile to
sessile. Verticillasters usually 1-2(«3), remote, 8«12«flowered, DBracts
ovete-lanceolate, 7=7.5 mm, densely tomentose, tip  blunt to shortly spinese
cent, Calyx subebilabiate, subcasmpanulate, 8«11 mm; teeth subequal, len-
ceolate-subulate, as long as or shorter than tube, tip softly spinescent.
Corolla 9-13 mm, creamish yellow, tube subexserted, Nutlets obovoid 2~2,5 mm,
Fle Hay=June,

Hebitat: Limestone rooks near seashore and in Pinus brutia woods, 10-15 me
Type: Hab, in Syria (Sic) loco mon notato, Pestalosza (holo, Gi).
SeWe Anatolia
C3 Antalya: Kara Dag, 30 m, Truman 47!
distr, Kemer: GBmuk, 10«50 m, D.150153
Endemic, E, Mediterransan element,
Pestalozza did not collect in Syria or in Lebanon, so we can assume that the
type came from S,¥, Anatolia,

49 S distans Benth, var, gilisica Huberwiorath & Bhattacherjes var, nov.

(Map 22).

A typo dentibus calycis longioribus langceolato-subildatis longius mucronatis,
indumento caulium et foliorum et calysium albo-tomentose recedit,

Suffrutescent perennial, Flowering stems erect, branched, rerely simple,
30«70 cms Indumentum densely white-lanate. Lower and median cauline leaves
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ovate to ovate-oblong, 1«3+2 x 0.5-2 cm, serrate, truncate to cuneate,
petiole 0,2-2 em; Aindumentum thinly adpressed canescent on upper surface
and canescent belows Floral leaves subsessile to sessile, ovate-lanceolate
to lanceolate, entire to faintly serrate, gradually becoming bractelike
above, 1=2,5 x 042=0,5 oms Verticillasters 1«4, remote, 8«12«-flowered,
subsessile, Bracts oblong-lanceolate to lanceélate-subulate, 6-9 mm with
spinescent tip. Calyxabebilabiate, tubular, 8«13 mm; teeth subequal,
lanceolate-subulate, 3«7 mm including 1,82 mm long mucro:, teeth recurved
in fruit. Corolla 9=12 mm, yellowish white with purple streaks, tube
subexserted, Stamens exserted more than half way along upper lip, Nutlets
obovoid, 148«1 mm, Fl, April-May,
Habitat: Dried up river bed near aquaduct, seaside on rocky ruins, 10 m,
Type [Turkey Ci Igel/ 17.vi.1950, HubereMorath 10142 holo. Hb, Hub,=lMor, Basell)
Se Anatolia
C5 Igel: 27 km E Silifke, 10 m, Sorger 71=13=71
External Distribution: Lebanon, E, Mediterransen element,

With the discovery of this variety, S, distans Benth, has been reported
from Turkey for the first time. It is distinguished from var, distans,
var. oxydoenta Boiss., and var, teucriifoliz Boiss. in the nature of its calyx

teeth and indumentum. The calyx teeth are narrowly lanceolate-subulate with
18«2 mm long mucro; . the teeth being as long as or slightly longer than the
calyx tubes The indumentum is eglgndular and adpressed white~tomentose
throughout the plant body. In other varieties the upper part of the plant
is usually glabrescent and the calyx is either glabrescent or glandular
with short teeth.

Geographically this new variety is intermediate between other varieties
of S, distans Benth, growing in Syria, Lebanon and Palestine on one side and
S, gleurites Boiss., S, bombyeina Boiss. on the other endemic to S.W. Anatolia.
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‘50. Se¢ maritima Gouan, Fl, Monspels 91 (1764)  (Map 26).

Suffrutescent perennial with basal sterile rosettes, Flowering stems
procumbent, simple or branched, 5-35 cm, retrorsely adpressed-pubescent,
Basel leaves ovate to ovate-oblong or oblang elliptic, 0,5«3.5 % O¢k~1.8 cm,

apex obtuse, subcordate to cuneate at base, petiole O¢B«le5 cms Cauline
leaves ovate-lanceolate to oblanceolate, 0,7=3 X Oske1s5 om, weekly crenate
to subentire, shortly petioled to subsessile. Floral leaves subsessile to
sessile, oblong-lanceolate, gradually becoming smaller than verticillasters.
Verticillasters usually approximate for most part, 1-2 remote below, 6=8e
flowered, Bracts few; setaceous, 1+2,5 mm, Pedicels 1-1,5 mm, Calyx sub=
bilabiate, subcampanulate, 8«9 m, 4+ gibbous at base in fruit; teeth
triangular with soft spinescent tip, 4 as long as tube, indumentum densely
adpressed-pubescent, Corolla 13«15 mm, creamy, tube subexserted, saccate
at base, Nutlets ovoid, 2 x 1,8 mm, F1, Aprilajuly,
Habitat: Maritime sands, dunes, sea level to 15 m.
Type: Habitat Monspelii versus mare and stagna, a Mangulo, Perauls, Lattes,
(Se France).
NeWs Turkey
A2(E) Istanbul: Sceumbroukeuy (UskundrukBy), 10.viii 1905, Aznavour!

Kirklareli: Kasatura, A, & T, Baytop 11875
A2(A) Istanbul: Drace %o Kartal, 27.vi.1897, Aznavour!

Kocaeli: Hereke, Ns Tanker 6328}

A3  Sakarya: Karasu, A, Baybop 18612}
External distribution: S, Europe (Spain, Franch, Corsica, Italy, Yugoslavia,
Bulgaria) Caucasia, Black sea coast, Mediterranean element.

This species is closely related to S, annua (L.) L, but differs from it
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in having shorter calyx teeth and congested spicate infllorescence, FProbably
these two species have evolved from a common ancestral stock, S, marit
being differentiated later from a maritime ecotype of the more variable

Se annua in response to particular habitat condition,

51. Ss annua (L.) L. Sp. Pl, ed. 2, 813 (1763)
Syn: DBetonica annua Le, Spe Pl, eds 1, 573 (1753)
Se betonica Crants, Strip. Austr, eds 2 (4): 264 (1769)
Se pubescens Ten., Fls Nap, 1, Prodr. 34 (1811), Ic. wvol, 5:
1 tab 239 (1835)
8¢ balbissi Link, Enum Hort., Berols 2: 110 (1821)
Ss maritima Urv, in Mems Soce Linne 1, 324 (1822) non L. (1767)
Se_decumbens Willd, ex Benths in Linnaes 11: 336 (1837) non Pers.
(1806)
Se micrantha Ce Koch in Linnaea 21: 690 (1848)

S adenccalyx Ce Koch ope ¢ite (1848)
8. neglecta Klok, apud. Koocko in Fl, BSSR 4: 289 (1955) (Map 23).

Suffrutescent perennisl, biennial or annual with or without basal sterile
rosettes, Flowering stems usually procumbent, simple or branched c.B8-50 cm.
Stem densely or sparsely retrorse-pubescent sometimes glabrous at base or
throughout, rarely patently glandular haired from base to apex, Basal leaves
ovate-oblong to ovate-lanceolate 1«45 x 0,5=2,5 cm, crenate, cordate or
subcordate to cuneate or atienuate at base, petiole 1«5 cms Cauline leaves
ovate-rhomboid, broadly lanceolate to oblanceolate 1=3 x Os5=1.5 cm, crenate-
dentate, cuneate to attenuate at base, shortly petioled to subseasile c. 1 cme
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Floral leaves elliptic to linearw-lanceolate 1=2 x 045048 cm, weakly crenate
or entire, subsessile to sessile, as long as or slightly longer than vertie
¢illasters above, Leaf indumentum sparsely adpressed pubescent sometime
glabrescent with sessile glands, Verticillasters usually remote 1¢5=4 cm
distant, few 4+ approximate above, 4=6- 8 -flowered. Bracts few setaceous
1«2 mm, Pedicels 11,5 mm, Calyx sub-bilabiate, subcampanulate to campanulate,
10~11 mm, + gibbous at base in fruit; teeth triangular subulate to lanceolate
with 0,5~2 mm long hairy, spinulescent tip, 3~3 as long as calyx tube, inner
| and outer calyx lip curved inwards and outwards the calyx mouth respectively.
Calyx tube densely villous to adpressed pubescent, sometimes glabrescent,
tube densely to sparsely adpressed pubescent rarely glabrescent with or
without glandular hairs. Corolla 13«19 mm, creamy-yellow with red markings;
tube exserted, saccate at base, Nutlets obovoid 2-1,3 mm

Key to subspecies and varieties :

1« Plant annual
2, Stem procumbent, glabrescent below, adpressed pubescent above with
glandular hairs or sedsile glands or glabrescent throughout
3, Stem glabréscent with sesaile glands; calyx teeth lanceolate-
subulate with 0,5«1 mm lonz shortly bhaired spinescent tip
sssssssssasasnssasensessees BUbSp, gnnua var, aunua
3. Stem glabrescent below adpressed pubescent above with few
glandular hairs; calyx teeth triangular subulate with 1«2 mm
long densely setulose tip subsp, ammophila
2, Stem erect, patently glandular haired throughout ..... subsp. gilicica
1. Plant perennial or sometimes biennial
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L. Calyx tube patently pilose in lower part with c. 2 mm long hairs
 FE R R R RN R RS RSN E R E R RN LN w.p. m m. Bgma
4e Calyx tube adpressed pubescent throughout and with few patent hairs

IR R R R R A R R R R R R R R R R R A R nwar. m m. m&_

subsp, gilicica (Boiss.,) Bhattacharjee, stat, nov.
Syn. S. cilicica Boiss,, Diagn, Ser, 2 (4): 42 (1859)
S, annua var, gilicica (Boiss.) Boiss,, Fl., Or, 4: 746 (1879)
Fl., May-June
Habitat: Rocky sea-shore. Sea level-1200 m.
Type: /Turkey C5 Igel/ Hab, in fauce Guzeldere supra Sediechig in Cilicia
littorali, 4.v.1855, Balansa 589 (bolo. G})
Se and N, Anatolia, local.
A5 Amasya: Mersifon to Defir Dag near Derecy, 8,vi.1909, Post!
Kastamonu: Tossia, prope Sekor, Sintenis 1892: 3914!
C5 Igel: Giilek Depe, 1200 m, Siehe 1896: 457!
Endemic. E, Mediterranean element.

subsp, ammophila (Boiss. et Bl,) Sams in Ark, Bote 5: 376 (1957)

Syn. _S_'_m var, a.mgh.l.la Boiss, & Bl, in Boiass. Dm’ Sers 2 (ll-):
43 (1859)
Fl, January-Nay.

Habitat: Rocky slopes and fallow fields of loamy or sandy soils. 5«730 m.
Type: /Lebanon/ Hab, in arenosis saepe maritimis circa Beyrouth et Tripoli
Syriae, Blanche (holo. G! iso. K! Edin}).
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Se Anatolia

C3 Antalya: Lara + 10 km S,E, of Antalya, 5 m, Hennipman et al, 167!
C5/6 Adana: Ceyhan to Osmaniye, 500 m, D.26701!

C6 Hatay: DBttyol, Rabat, 100 m, Coode 499}

Antalya; 28,iv,1957, 150 m, D.27198!
External distribution: N, Syria, Lebanon, E, Mediterranean element,

subsp, annua var, lycaonica Bhattacharjee, war, nov.
A var. ammua caelycis tubo inferne patenter villoso pilis c. 2 mm longis

divergit., Fl, May-September,

liabitat: Edge of cultivated fallow fields, stream sides, denuded forest,
limestone gorges and slopes, gravelly banks and sea~shore cliff's, 50-2050 m.
Type /Turkey B2 Kiitahya/ Kutahya: Gediz to Kiitahya, 18 Mm S, of Kiitahya,
1100 m, limestone gorges and slopes, 7.vii.1962, Davis & Coode D.36929 (holo. E})
Mainly C, Anatolia

A2 Bilecik: 14 km N, Bilecik, 600 m, Sorger 62-17-11

AJ Ankara: Ankara to Beypaseri, 700 m, Akman 962!

Al Ankara: Ankara, BornmBiller 1893: 3090! |

B3 Eskesehir: 3 km W, Sivrihisar, 1100 m, Sorger 64~32-33!

B5 Nevsehir: Gbreme, 1130 m, D.4222! |

B6 Sivas: Divrigi, 2,vi.,1968, T, Baytop 13004}

C2 Denizli: Kisileab®llk to Denizli, 1000 m, Dudley, D.35339b

C3 Konya: 61 km S, of Konya, 1350 m, Sorger 70=42-11}

Cl4 “onya: Beysehir to Konya, 4 km from Beysehir, 1100 m, Dudley, D. 35841}
C5 Adana: at Siambeyli (Hadjin), Manissadjian 33bl

External distribution: W, Iran, Irano~Turanian element,
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var. annua
Fl, March-September.
Habitat: Dry igneous to shady slopes, mixed forest and fallow fields., 100-2200 m.
Type: Habitat in Germania, Helveltia, Gallia ad Agrorum margines,Linn,
Hb, 736418
Widespread
A2(E) Tatanbul: Halkali, 27,v.1894, Asnavour 17728
A2 Bursa: Bursa to Keles, 1000 m, Dudley 347921
A3 Bolu: 26 km W, Gerede, 1100 m, Sorger 71=2«6!
Al Kagtamonu: K8re to Inebolu, 732 m'i. De21600! Tossia, Sintenis

Vallei de Djmil (Lazisitan) var. 200 m, vii,1866, Boiss. 8891% 1892: 4568}
A5 Sinop: Sinop, 15 m, Tobey 19A
A6 Amasya: in dincultis, 4=600 m, Bornmiiller 1889: 658!
A7 Glmbigane, 21,v41862, Bourgeaul
A8 Ergurum: Pasinlar to Horasan, 1650 m, D,29432!
A9 Goruh: Ziyaret Dag, between Aradhan to Artvin, 2200 m, D.30288!
B3 Isparta, de Igirdir: Barla DaZ, foot hills, Khan 417}
B5 Yozgat: Sorgun to Sekerek, 1200 m, Coode 15581
B6 Sivas: Zara to Serefiye Yayla, 1660 m, Huber-Morath 125531
B7 Elasij: Kharput (Harput), Sintenis 1889: 676!
B9 Bitlis: Tatvan, 1759 m, D.22199%
B10 Van: 5 km NoE, of Bagkale, 2150 m, D.45939!
C2 Denizli: Honas Dag, Denizli to Taves, 1300 m, Huber-lorath 5259!
C3 Isparta: d. Sttgller, Cimen ova on W, side of Sarp Dag, 1500 m, D15808%
C5 Nigde: Near Maden village, 1676 m, Darrah 405!
G6 Mares: Zeytun, 1219 m, Balls 1011}
C10 Hakkard, 10 kn from Yiksekova on Gevar Ovasi, 1950 m, Duncan & Tait 1443
External Distribution: Europe (C4EeVWe & 8.), USSR & 8.W. Asia. MNediterraneen,
Irano~Turanian and Euro-Sibérian element,
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Much confusion has arisen regarding the taxonomic status of the widely
distributed and variable S, snnua. Linnaeus (1753) desoribed the species
first under Betoniga and later (1763) transferred ii to Staghys. He mainly
diagnosed the species on its annual and glabrescent habit and lanceolate 3-
nerved leaves with a ouneate base, Later Tenere (1815) desoribed S, pubescens
from Ttaly,which he kept separate on its pereanial habit with basal sterile
rosettes, dense mdxmn'hmland ovate basal leaves with cordate base, These
two 'species' originally seemed quite distinet,

In the present investigation, as I was dealing with a huge and widely
variable collection of S, pubescens sensu Boiss, and S, annua L, from Anatolia
and adjacent regions, the mn.in diagnostic characters of these two species was
found tobreak-:down at almost every level, including anmual and perennial habit,
In practice, it is very difficult to differentiate the amnual and perennial
specimens, as they frequently show intermediate conditions, Besides that,
there are some apparently biennial plants which connect the annuals with the
perennials, sometimes in the same population., With a view to coming to a
definite tmnﬁmii%iuﬁon, I examined all the available European material of
both these species of S, annua and S, pube » including their respective
type material in Linn, Herb, and BM, The retrorsely adpressed hairs on stem
and very characteristic shape of calyx, (the lower teeth curved inwards and
upper teeth &+ curved outwards in fruit, of, Fig.10L) seem to be the most
important and constant character throughout the whole range of distribution.

In typical S, annua L. (described from Eurcpe) though the stem is + glabrescent,
the insertion of the hairs is the same as that of 8, pubescens Ten,, which has
densely pubescent stems. To me these two well known but mwh confused taxa
are conspecific, the annual S, annua being nothing but an anmual form of the
perennial S, pubescens (of mountainous and steppic habitats) which has arisen in



Pl, 19. Variation in habit in S. anmua (L.) L. sels
(Explanation in the text)
A - 8, annua ssp, gilicica (amnual); B - S, annua var, annua
(annual); C « S.annua var, annua (annual); D - S, annua
var, annua (perennial); E « S, annua var, lycsonica (perennial).
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Pl. 19. Varistion in habit in S. amnua (L.) L. s.l.
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response to the temporary and disturbed habitat conditions of eultivated and
semi-cultivated fields. (Pl. 19).

Two annual subspecies (ammophila and gilicica) and a perennial variety
(subsp. var, lycaonica) have been recognised here, based upon a few other
morphologically correlated characters, whereas S, annua var. annua (including
S, _pubescens) remains as a variable taxon including anmual, biennial and
perennial plants with glabrescent to densely pubemont. atm'an_d with or
wi.t}nut basal sterile rosettes of wvariable leaves. S.VW, Asia, particularly
Anatolia, is the place where the diversification of the species is greatest,

rondnrmg.tmmw very difficult; in Burope the species has lost much of
its variability, being represented only by var, annua where the annual and
perennial forﬁa remain distinet, |

Subsp, gilicica shows disjunction between the Cilician Taurus and N,
Anatolia, This /ifaamia'bed with Mediterranean enclaves in the Euxine province.
A few species of var, annua from Bursa and Bolu are more glandular throughout
the plant body (Dudley, D.34792, Sorger 71-2-6 and others), though some amount
of overlap is detectable in the provinces of Samsun, Kastamonu and Zonguldak,
particularly in the glandulosity of the calyx tube and teeth, Subsp. annua
var, lycaonica is morphologically and geogrephically separated from the rest
of the subspecies and has probably arisen in adaptation to the more arid
conditions of C. Anatolia.

52, Ss inanis Hausskn, et Bornm, in Feddes Rep, 22: 187 (1925) (Map 22).
Biennial (?), erect, + glabrescent or sparsely puberulent to pruinose
glandular, Flowering axis slender, paxly paniculate, 46«50 cm. Basal leaves
forming rosettes, petiole 0.6-5,5 cm, lamina ovate to rotund 3.5-4 x 2-3.7 cm,
shallowly orenate, base cordate to subcordate, apex obtuse. Cauline and floral
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leaves subsessile to sessile, lanceolate to linear 2,5+10 x 1,5-3 mm, entire,

attenuate, apex blunt, Verticillasters 2-flowered, remote, Ock=4 cm apart,

ebracteate. Pedicels 1-2,5 mme Calyx i regular, subcampanulate, 4=4.5 mm;

teeth 3+ equal, triangular-lanceolate, shortly mucronate, i half as long as

tube, Corolla 9-11 mm, white, tube subexserted., Nutlets obovoid 2-3 x 1 mm,

brown, smooth, Fl, June~July,

Habitat: Limestone screes and steppes. Alts 1530-1570 m.

Syntypes /Turkey B7 Eraincan/ Egin, Paseh-Tasch Gebirge 26,vi.1889 Sintenis
948!; Egin, Salachliijin collibus nudis, 25,vi,1890 Sintenis 2756!

Ee Anatolia

B7 Evgincan: Sugehri, 1570 m, Huber-Morath 127611

Endemic. Irano-~Turanian element.

Allied to S. mungurdagensis Bhattacharjee (qeve p. 315).



15

55« S. munzurdagensis Bhattacharjee, sp, nov.
(Map 22).
Affinis S, 4nani Haussin, et Bormm. sed habitu peremni, caulibus mimus

ramosis, foliis basalibus ad basin cuneatis vel rotundatis, foliis floralibus

ovato-rhonboideia, verticillastris 4e6-floris, calyce longiore valde differt.
Strongly perennial, suffrutescent with branched woody caudices., Flowering

stems several, erect, slender, 3045 em x 1=2,5 mm, laxly branched once or
twice near base; i1 glabrescent below with few subsessile glands, becoming
densely pruinose ebove with subsessile to short stalked glands and sparse,
minute, patent, eglandular hairs; ocauline leaves few, internodes 2«6 cm long.
Basal leaves forming dense sterile rosettes, petiole 145«4.5 om, lamina thick,
oblong to ovate-oblong, 25 x 1.,5«3 cm, base cuneate :Nfiund, shallowly crenate,
apex rounded, subglabrous with few sessile glands and very sparse and short
eglanduler hairs on both surfaces; lower cauline leaves oblong to oblanceolate,
obtuse, 1.5=2,5 em excluding 2«3,5 cm petiole, base cuneate to attenuate,
distantly and faintly crenate-serrate; median cauline leaves subsessile,
oblanceolate to narrowly oblong-elliptic or oblong-lanceclate, 8=14.5 x 2=3,8 cm,
attenuate, entire with obtuse apex; lower floral leaves similar to median
cauline ones, gradually becoming rhomboid-ovate upwards, 6«8 x 2-3,5 mm,
obscurely micronate, + equal to or slightly shorter than verticillasters.
Vertieillasters remote, mostly 3«4.5 cm distant, upper 2«3 + approximate,
4eboflowered, ebracteate, Pedicels 1=1.5 mm. Calyx % regular, tubular, 67 mm,
% glabrescent or sparsely pruinose-glandular with very sparse eglandular hairs
all over, mouth glabrous; teeth + equal, erect, ovate~triangular, shortly
mucronate, upper and lower teeth 2-2,5 and 2,8-3 mm respectively, including
the 0,3-0,5 mm mucro:,” fruiting calyx similar but 8-8,5 mms Corolla 10=5-12 umm,
white, tube subexserted, shortly pubescent outside, tube oblique, 7-7.5 mm,
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5hu Rys  mangua dafeasis Bi«\‘-‘q.iujn‘
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Davis & Hedge (D, 311&.),

Stachys

v ' ﬁ'. v ‘ Turkey. Prov, Tunceli: Mummr daff
-

sbove Ovecik, 1800m. Gorees,
Davis | idge PG4 Perennial, erect. Flower whits,

16.7.1957.

Pl, 20, Stachys munzurdagensis Bhattacharjee (Holotype)
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annulate; upper lip concave, entire, glebrescent outside, ovate 6.5 mm,
Stamens slightly exserted from corolla mouth, outer and inner pairs 5 and
2.5 mm respectively., Nutlets ocbovoid, smooth, brown, 2-3 mm, Fl, June~July.
Type @urkey B7 Tumalﬂ : Mungurdag, above Ovagik, on limestone sorees,
1800 m, 16, vii. 1957, Davis & Hedge D.31164 (holos E, iso. BM)!
Endemic, Irano~Turanian element,
Known only from the type gathering but so distinct that there is no

difficulty in distinguishing it.

5Le S. diversifolia Boiss., Diagn. ser. 1(12): 80 (1853). (Map 22).
Perennial with sterile basal rosettess, Flowering stems erect, unbranched
below, 40-60 em, glabrescent to sparsely adpressed-pubescent, Basal leaves
ovate to oblong-elliptic, 0,65 x Ouk=1.5 cm, subentire to faintly serrate,
cuneate to attenuate into 0.5-5 em.petiole, petiole and leaf surfaces with
long adpressed hairs. Cauline leaves subsessile to sessile, oblanceolate to
oblong-lanceolate 0,65 x 0,2=1 cm, entire, attenuate, Floral leaves similar
to cauline, uppermost ones spinescent-tipped and as long as verticillasters,
Verticillasters {-2-flowered, remote below and 3=4.5 em distant, i+ approxi-
mate above on simple or branched inflorescence axes. Bracts oblong-lanceolate,
2«4 mm, mucronate., Pedicels 1=1.5 mms Calyx + regular, narrowly campanulate,
5=7 um; teeth &+ equal, erect, c. half as long as calyx tube, glabrescent to
minutely hirsute. Corolla 12-16 mm, pale pink, tube exserted. Stamens
slightly exserted from cml_la tube, Nutlets obovoid, 22,5 mm, brown,
smooth, Fl, May-September.
Habitat: Rocky mountainous ground, river banks, sometimes in Fagus-Quercus
commnity, 24,0-1500 m,
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Map 22, v S. diversifolia; © S. inanis;
D S. munzurdagensis; m S, distans var. cilicica;
O S. aleuritis; A S. bombycina

Map 23. ® S, annua sSsp. annua; A ssp. zmmophila;

A ssp. cilicica ; O vap. lycaonica
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Type /Latekys/: Heb, in dumosis regionis montanae in Syria inter Lataldek

et Aleppum sitae, Boissier (holo. Gi).

Se Anatolia

C6 Hatay: Montis Amanus valley 240-914 m, Haradjian 4671}

C6 Seyhan (Adana): Osmaniye, N, Amanus, Yaglipivar S, of Yarpuz, 14301500 :m,

Huber-liiorath 15276}

External distribution: W, of Syrie (Latakia), E. Mediterranean element,
This species is very distinet, showing some affinity with S, inanis

and S, munzurdagensis, but is readily distinguishable by its more or less

simple flowering stems and oblong-lanceolate 2«4 mm long branches with

mucronate tip, The inflorescence is a very characteristic one; 4t is either

simple or sparsely branched above, In the simple type, one side of the

vertisillaster usually aborts so that the verticillaster becomes i=flowered.

The cpposite side either remains barren or an axillary flowering branch

develops there which repsats the same verticillaster development deseribed

above. Occassionally, instead of aborting or producing flowering branches,

the opposite axil produces an ordinary flower bud and the verticillaster

appears normal and 2-flowered, All these types occur either in the same or

different plants in the same population. (of. Fige 9.%).
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Sects CAMPANISTRUM (p. 134)

55+ Se spinulosa Sibth, & Sm., Prodre Fle Graec. 1: 410 (1806)
Syn: S, betonicifolia Desfs in Ann, Mus, Pars 10: 304 (1807), non
Regel (1879)s (Map. 2.).

Erect to procumbent annual, 10«70 ems Indumentum on stem sparsely and
patently pilose to hispid above, 4 absent below and aculeolate at the angles,
Cauline leaves ovate-elliptic to ovate, 1.67:5 X 1:5=ke6 em, margin orenate,
apex obtuse to acute, base cordate, petiole 0,6-6.5 oms Floral leaves sub=-
sessile to sessile, ovate-oblong to oblong-lanceolate, 1s3=4e5 x Oub=1,20m,
margin serrated, apex acute with sof't spinescent tip, base cuneate,
Verticillasters remote, 4=6eflowered. Bracts linear, setaceous, of'ten hairy,
1=2 mm, Pedicels 1=2 mm, Calyx sub~bilabiate, campanulate, 9«12 mm; teeth
ovate~triangular with short spinescent tip, half as long as tube, Corolla
18«20 mm, yellow, tube exserted, Nutlets obovoid, 2 x 1,5 mm, Fl, April-June,
Habitat: Limestone ledges and cliff's, clay fields near the sea coast,

Sea level 20 m,

Type /Crete/ In insula Creta, Sibthorp.

NeWe, W, & S.W, Anatolia, Islands,

A2(A) Istanbul: Isle Halki (Heybeliada), sea-level, Asnavour 1776}
A2(A) Istanbul: Haidar Pacha, 19 v 1906, B, Post

A2(A) Kocaeli: Pendik, sea~level, Agnavour 23!

€2 Mugla: Marmaris, Hisarn® to Turgut, 20 m. D.41141%

C3 Antalya: W, of Kale, sea~level, Huber-lorath 10130}

Is: Ikaria: Ag. Kyrikos, 10 m, D.40649}

Rechinger 43641
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the
External Distribution: Southern part of/ Balkan Peninsule and Aegean Islands,

Ees Mediterranean element,

The species bears resemblances with the Balkan S, milanii Petrov. but
differs in having hispid indumentum with aculeate hairs, lower cauline
leaves with cordate base, lower coﬁolla tube and shorter calyx teeth,

5. Ss arebica Hornem,, Jort. Hofn, 554 (1813=1815)

S, mecrosperma Boiss,, Diagn. ser, 1(12): 84 (1853) (1ap 24).

Erect to procumbent annual, 40-55 om, simple or branched. Indumentum
4 dense, patently pilose to hispid, glandular and eglandular, Ceuline leaves
broadly oblong-ellipti¢, 148=5,3 x 1.2«) om, margin crenate-serrate, base
cordate, apex acute, petiole 2«4 cme, Floral leaves sessile, ovate to oblonge
lanceolate, 1.4=5 x 043-2,3 om, margin distinetly serrate, base rounded, larger
than verticillasters, Verticillasters remote, + approximate above, 4=G-flowered.
Bracts few, linear, setaceous, 1=3,5 mm, Pedicels 1=2 mm, Calyx i+ sub-bilabiate,
campanulate, 14=~16 mm; testh lanceolate, as long as or slightly less than
tube, spinescent tipped. Corolla 1920 mm, purple, tube subexserted, Nutlets
obovoid, 3423 mm, Fl, March-lMay,
Habitat: In fallow fields, sea level 500 m. Originated from Syria.
S. Anatolia (Amanus)
C 5/6 Hatay, Djebel Semam, 610 m, Haradjisn 2141}
External Distribution: Palestine, W, Syria and Lebanon,:.Mediterranean element.,
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57. S arvensis (L.) L., Spe Pl, ed 2, 2: 814 (1763)
Syn: Glechoma arvensis L., Sps Pl. 2: 578 (1753)
Trixago cordifolia Moench, Meth, Plant. 398 (1794)
T, arvensis Hoffm, & Link,, Fl., Postng. 1: 102 (1809)
Trixells arvensis Fourr. in Ann, Sec. Line Lyon N.S. 17: 135 (1869)
(Map 24).
Fl. March~September.
~ Habitat: Fallow fields, on serpentine soil ete., open sward in Pinus brutia
forest, seag~level to 30 m.
Type: Described from Orient., Hb, Linn, 732.2{
NW, W & SW Anatolia, Islands
A2(A) Istanbul: Yakadjik (Yakaoik), 23.v.1901, Asnavour} Prinkipo isle
(Biiyiikada) , 27,v.1905, B, Post!
C2 Mugla: Marmaris, 2 m, D.252941
C3 Antaelya d. Manavget: Manavget to Alanya, 5 m; Huber-lorath 17718}
Islands: Ikaria: 5«10 km E of Ewdilos, 20 m, D.40622}
External distribution: SW & C BEurepe, N Africa, Lebanon, and Iranian Azerbaijan
(?), extending into S Africa and America.

As this widely known annual species hes a strikingly wide distribution
throughout the continents (excepting Australia) a formal description has been
omitted. The marked uniformity throughout the range of its distribution and
morphological characters probably reflects its weedy and self-pollinating nature.
The nearest relative is probably S, marrubiifolia Viv. from W. Haly, Corsica
and N Africa. S, arvensis has been widely introduced throughout the western
hemisphere where a large amount of diversification has taken place; some
closely related American species have been desoribed (Epling, 193L).
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Sect. SIDERITOPSIS (p. 138)
58. .. =8y pseudosideritis Huber-liorath & Bhattacharjee, nom. nov.

Syn: Sideritis balansae Boiss., Diagn. ser. 2, 4: 35 (1859) (non

Stachys balansae Boiss.) (Map 2.).

Low growing annual, simple or divaricately branched near base, 8«24 cm.
Indumentum patently pilose, Lower cauline and median leaves broadly obovate
to elliptio, 1+¢5=442 x 045=145 cm, serrate, apex obtuse to broadly acute,
base attenuate into 2-10 mm long petiole. Floral leaves subsessile to
sessile, obovate to oblong, 1.2#2.5 x 0,5-0.8 cm, Verticillasters 4 con-
gested, spicate, 0.5=2 cm apart, Le-6-flowered. Bracts linear to linear-
lanceolate, herbaceous, softly spinescent, 6-8 mm, pilose., Pedicel 2«4 mm.
Calyx deflexed from the point of attachment of pedicel, bilabiate, sub,
campanulate, 9~12 mm, base gibbous, tube strongly nerved with sparse pilose
hairs near base; teeth unequal, erect, oblong-mucronate, upper and lower
teeth 3,5« 5<5.5 mm respectively; mucron 4=1.5 mm. Corolla included
(1ip included in calyx teeth) 10«12 mm, pink, Stamens little exserted from
corollia tube. Nutletsobovoid, 1.5:x 1.2 mm, rugose., Fl. May~June,
Habitat: Rocky limestone ridges, slopes or ravines, sometimes in Juniperus
community, 1190=1600 m.

Type: [Turkey C5 Igsl/ Habs in Giilek Boghaz Cilicias, Balansa (type of
Sideritis balansae Boiss.)

Inner and S, Anatolia

A7 Glmfigane: Clmligane, 1400 m, Stainton 83181

B} Afyon: 5 miles South of Emirdag, 1200 m, Coode & Jones 2316}

B, Ankara: Angora (Ankara), Bormm. 3097}

B6 Maras: Sardagl near Elbistan, 1500 m, D.27657}
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B7 Elazig: Kharput (Harput), Sintenis 1889: 678!

C2 Denizli: Acipayam to Honasz Dag, 1190 m, Huberwlorath 12733!

C3 Antalya: Bosburun Dag, between Tegli Yayla and Koszlu dere, 1600 m,
D.15718! Isperta: W, of Beysehir, 1150 m, Sorger 65-41-23}

Ck TIgel: MNut, Mut to Ermenek, summit of Adras Dag, 200 m,
Coode & Jones 1001}

External Distribution: Lebanon, Coelesyria.

This species is very distinct in itself but shows some resemblances
to S, obscura Boiss., from which it is readily distinguished by its obovate
leaves with attenuate base, linear-lanceolate bracts, short and included
eorolla, and downwardly deflexed calyx.

The species was wrongly placed by Boissier in Sideritis sect. Hesiodea
Benth. (as Sideritis balansae Boiss,). Boissier presumably did not observe
that the stamens are exserted beyond the mouth of the corolla tube and that
the stigmatic lobes are subulate - both features which refer the species to

Stachys and not to Sideritis (of. Ch. III. p. 1384 Ch. Iv. p 169)

59. 8. obsoura Boiss, et Bal., in Boiss, Diagn. ser. 2 (4) : 43 (1859).

Syn: S. avabica Hormen, var, minor Boiss., Fl. Ore 4: 747 (1879)

(Mep 21).

Erect, annual, simple or sparsely branched above, 4O=44 cm., Indumentum
patently pilose. Lower and median cauline leaves ovatee-oblong or ovate-
elliptic to ovate, 2,5=3.5 x 1.2-2 m, serrate~dentate, apex obtuse or acute,
base cordate, petiole 1-2,5 cm. Floral leaves narrowly lanceolate, falcate,
145-3 x 0.4~0,8 om, longer than verticillasters. Verticillasters remote,
few 4 approximate upwards, 4+ 6-flowered, Bracts oblong-lanceolate, 9,5=10 mm,
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herbaceous, tip spinescent, Pedicels 2«5 mms Calyx bilabiate, 10-10.5 mm,

strongly nerved; teeth unequal, erect, oblong-mucronate, mucron O.5-1 mm,

Corolla 14=15 mm, tube uncluded, lips purple-pink, Nutlets obovoid, 2.5 x

148 mm, Fl, April-May.

Habitat: Lowland fields,

Type: [Turkey C5 Igel/ Hab, in arvis derelictis ad Mersina Ciliciae Cl.
Balansa 512 (holo, G! 1so0. Ei).

8. Anatolia (Amanus)

C6 Hatay: Mons Cassius, 15 v 1933, Meinertzhagen!
External Distribution: Lebanon (Beirut)., E, Mediterranean element,
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Sect, SATUREIOIDES (p. 139)
60, g,_m; Mont. et Auch, in Ann, Sci. Nat. ser. 2, 6: 51 (1836)

(Maps 25).

Low growing annual, 12«35 cm, simple to divaricately branched. Indumentum
of stem pruinose-puberulent to subglabrous, glandular or eglandular, Cauline
leaves shortly petioled to subsessile, narrowly oblong to cblancedlate, 1=5 x
042« 1 cm,distantly crenate, serrate to subentire, attenuate at base, Floral
leaves sessile to subsessile, linear-lanceolate, 8«16 x 2~3,5 mm, subentire
to entire, attenuate at base, longer than verticillasters. Verticillasters
remote, (2«)-h=b6-flowersd, ebracteate, Pedicels 1~1,5 mm, Calyx s regular,
tubular, 7«10 mm, 4 pubescent with puberulent eglandulaer hairs; teeth &
equal, subulate, tip spinescent, 1 to £ as long as tube, recurved when
young; mouth densely hairy, Corolla 12-15 mm, purplish-pink, tube exserted,
Nutlets 145 x 1 mm, Fl, May-July.

Habitat: Caloareous steppes and limestone screes, 600-1646 m,

Syntype /Turkey C6 Gaziantep/ Adntad (Gasiantep), in Syria septentrio
nali, Montbret 1912, Aucher 1699 (G2 BMS),

E, Anatolia

B8 Siirt: 28 lm from Siirt to Baykan, 800 m, D.430711

C7 Urfa: Surug-Urfa, 20 km from Surug, 600 m, D, 27989!

€8 Siirt: Botan Gay gorge, 1646 m, D, 432791

External Distribution: N, Syria, Iran-Turanian element.

Very closely related to S, ramossissims Mont, et Auch, but distinguished
by its more slender habit and very short puberulent to subglabrous stem,
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64. S remosissima Mont, et Auch, in Ann, Sci. Nat, ser, 2, 6: 50 (1836).
(Map 25).
Low grbwing annual, simple or divaricately branched, 2-35 em. Indumentum
& dense, pubescent-tomentose with glandular and eglandular hairs, sometimes
canescent, Cauline leaves subsessile to sessile, oblanceolate, 1e5-he5 x
0+25-0,85 em, margin subcrenate to entire, base attenuate. Floral leaves
similar but sessile and smaller, longer than verticillasters, fer‘bicillastora
remote, + 4-flowered, sbracteate. Calyx s regular, tubular, 7-8,5 mm, &
densely hairy with eglandular and few glanduler hairs, strongly nerved in
fruits; teeth i+ equal, lanceolate-subulate c. & as long as tube, patent
when young., Corolla 12«1l mm, mauve-pink, tube exserted. Nutlets obovoid, 1.5
x1 mm, Fl, June=July.
Habitat: steppes and plains, 920-1300 m.
Key to varieties :
1. Plant dwarf and slender, 2-12 em; lower cauline leaves narrowly
oblanceolate, 9-10 times longer than broad seesssescess Var. ramosissima
1. Plant elongate and thicker, 20-35 em; lower cauline leaves
broadly oblanceolate, 4=5 times longer than broad ..... var, elazigensis
var. ramosissima
Syntypes /Turkey/ Hab. in Cappadocia orientali ad Fuphratem Montbret 1836:
2079 (X!) & Augher 1669 (K!)
E, Anatelia
B6 Malatya: Darende to Glrfin, 1330 m, Hub,=Mor. 12565!
B7 Elazif: 57 km from G8letk, 1180-1210 m, Hub,-Mor. 11396!
Ersincan: Kemaliye to Sglihli, 1200 m, Hub,-Mor. 8965!
B7 Tunoceli: Pertek to Tunceli, 1280 m, HubeeMor. 11397
B7 Malatya, 3 km west of Malatya, 920 m, Hub,-lor. 8964
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Endemic, Irano-Turanian element.
var, elazigensis Bhattacharjee var, nov

A typo caulibus longioribus et crassioribus, folils caulinis late
oblanceolatis differt.
Type: /Turkey B7 Elazif/: Kharput (Harput) in planitie ad Mezrve, 18. vi. 1889,
Sintenis 788 (LD!).
Es Anatolia
B7 Elagzig: Harput, Gunutschair, Sint. 1889: 702!; Khan Kimoor to Harput,

B, Post 630!; envirous de Harput, B,Post 331!

Endemic, Irano~Turanian element,

Post 331 from Harput is different from other material of var, glasigensis
in being more glandularepubescent, and with a densely hairy calyx tube.

62. 8. burgsdorffioides (Benth.) Boiss., Diagn. ser. 1, 12: 85 (1853).

Syn: S, satureioldes var. burgsdorffioldes Benth, in DC., Prodr. 12: 481

(18u8), (Map 25).

Low growing annual, 12«45 cm, divaricately branched below. Indumentum
shortly and patently hairy with glandular and eglandular hairs, densely pilose
towards apex, Cauline leaves oblanceolate, 25,5 x O.4~1 cm, margin i crenate-
serrate to subentire, base attenuete, petiole 0,5-1 cm. Floral leaves i sessile,
lenceolate and/or spathulate, 0.8-3.6 x 041048 em, + entire, longer than
verticillasters. Verticillasters remote, 4=6-flowered. Bracts few, linear,
0e2=0.5 mm, sometimes caducous. Pedicels 0,2-0,5 mm. Calyx i regular, tubular,
6=9 mm; teeth + equal, lanceolate-subulate, erect, subpatent in fruit, & 7 as
long as tube; mouth densely hairy. Fruiting calyx distinctly 10-nerved.
Corolla 10-11 mm, pink to mauve, tube subamrted.‘ Nutlets 1«7 x 1 nm,

n. wuly.
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Key to_subspecies :
14 Calyx with long eglandular and glandular hairs, nerves 4 fdink;
stem with dense or sparse glandular and eglandular
hairs throughout sesesescsssscsnsscsiscsscscncsssee 85pe burgsdorffioides
1. Calyx with short and few eglandular hairs and sessile glands, rarely
with few short glandular hairs, nerves i prominent; stem &+ glabrescent
below, without glandular hairs or rarely with few glamdular hairs

Pmaent PeSINIINEBIESIIEIRERIOBIERORIIRRIBaaRsRusnnnensse BEDe 1 ides

subsp,. riffioides
Habitat: Fallow and cultivated fields, steep conglomerate scree, basalt
knolls, river steps. 600-762 m,
Syntypes /Turkey C6 Gagiantep/ Aintab (Gaziantep), Aucher 1698 (GI)
Montbret 1912; in Mesopotamia /B7 Diarbakir?/ Kotschy no. 101 et ex parte?
E. (southern) Anatolia
C6 Gaziantep: environs of Kilis, 610-762 m, Haradjian 4478!
C7 Urfa: Urfa to Hilvan, 750 m, D.28221!

Adiyaman, 8 kn from G8lbasi to Adiyaman, Alava 69591
C8 Diyarbakir: Cinar to Diyarbakir, 700 m, D.28692}

Ma.rd:ln:. Mardin to Nusaybin, 600 m, Ds28,50}
External distribution: Iraq (Amadia), N. Syria. Irano-Turanian element,
Doubtfully recorded from Iranian Aszerbaijan and Kutdin:tan (Parsa, 1, Iran.
L: BO2 1949).

subsp, ladenoides Hand,-Mazs, in Ann, Nat, Hofmus, Wien 27: 417 (1913).
Haebitat: Fallow fields and screes., 1250 m,
Syntypes /Turkey B7 Sivag/In ditione oppidi Divriki, 1000 m, (Bornmiiller

1892-1893: 3501, as S, burgsdorffioides); /B7 Erzincan/ Egin: Kemergoep
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in declivib ad Euphratem, Sintenis, 1890; 2640, as g gad (LD! Bi!);
/37 Urtg/ Tell Pinar, Sintenis 1888: 779, es Sesetireicides (LD!).
E, Anatolia

 B7 Erzincan: Egin, Deliklutasek, Sint, 1889: 2032{ Kapaliye~Salihli, 1200 m,
Hub 4=lor, 8966}
Endemic. Irano-Turanian element,

. In the description of his subspecies ladanoides, Hand.-Maszetti said that
the plant is glabrescent throughout. On examining different specimens, this
character is not found to be consistent throughout %o separate this sub=~
species from the typical one. Rather, the indumentum on stem is glabrescent
to puberulent below with very sparse to no glandular hairs, Sintenis 1888:
779 from Urfa cited by Hand,~Mazz, as one of the syntypes of the subspecies,

differs from the rest in having i smooth nerved calyx.

& g,_wm-mh in Amn, Nats Hofmg;a;%;n 27: 445 (1913).

Syn: Se ramosissima auct. Boiss. Fls Ore 4: 747/non liont, et Auch, (Map 25).

Low growing annual, 10«25 cm, simple or divaricately branched, Indumentum
prl:inoaa glandular to puberulent, glabrescent below. Cauline leaves shortly
petioled to subsessile, oblanceolate to lanceclate, 145=3¢5 x 042~0.9 cm, faintly
cunsate~dentate to subentire, attenuate at base, Floral leaves subsessile to
sessile, oblong-lanceolate to oﬁte s 6=22,5 x 3-5 mm, subentire to entire,
attenuate at base, Verticillasters i approximate in & dense spike, few remote,
(2)-h=6~flowered. Pedicels 45«1 mm, Calyx s regular, tubular, 7-10 mm,
ureceolate in fruit; teeth lanceolate-subulate recurved, tip spinescent, more
than § the length of calyx tube; mouth with dense hairy ring, Corolla 10-12 mm,
purplish pink, tube exserted. Nutlets obovoid, 1¢3«1 mm, Fl, May-July.

Habitat: Shaley screes and gullies of calcarsous rocks, 500-1150 me
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Syntypes /Turkey C8 Mardin/ Binibdl., in vineis, 28, vi. 1888 Sintenis 1177
as 5. burgsdorffioides (Benth,) Boisss (Lund! K3) and /N Ireg/ Riwandous
in Salri Sakran 1700 m, BornmBller 1663 (Ki); 4n galarcosis and fluvium
Zab Ala, Heusslmecht (secund Boiss, et Bornm,)

SeE, Anatalia

B8 Bitlis: 13 knm from Baykan to Bitlis, 1150 m, D.43153!

External distribution: N, Irag. Irano«Turanian element,
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Sect, THAMNOSTACHYS (p. 140).
64+ Ss fruticulosa Bieb,, Tabl. d. Prov, Casp, Append. 1: 15 (1798); i,

Taur.~Cauc, 2: 51 (1808). (Mep 26) ..

Fruticulose perennial, woody at base. Indumentum puberulent, Flowering
stem 20«40 cm, profusely branched near base and leaf axils, Cauline leaves
nﬁbaessna to sessile, linear<lanceolate 0,5«1.5 X 042=0.4 cm, margin sub-
entire to entire, apex acute, base attenuate. Floral leaves similar but
shorter, margin entire, apex acute, as long as or shorter than verticillasters.
Verticillasters remote, 2-flowered. Bracts minute, linear-subulate, puberulent.
Pedicels 2«3 mm, enlarging to 5 mm in fruit. Calyx i regular, campanulate
7¢5=9 mm; teeth 4 equal, as long as or slightly less than the tube, herbaceous,
recurved with soft spinescent tip, Corolla 16-17 mm, pink-rose, tube sub-
exserted; upper lip narrowed and forked. Nutlets obovoid L.5:x 2,8 mm.

Fl, May-June.

Habitat: Rocky sandstone slopes,

Type /Coucasig/: Hab, in Caucasi orientalis et Iberiae lepidosis montosis.
M, B, 1808

N.,E, Anatolia

A9 Kars: Aras valley (Grossheim 7, Map 415).

External distribution: Transcaucasia, Iranian Agerbaijan. Irano~Turanian
element,

No specimens have been examined from Turkey, This species is distinguished
from the allied species S, grossheimil Kap, and S, araxing Kap. in its herbaceous
calyx with soft spinescent and widely recurved teeth, forked upper 1lip of
corclla, and long exserted stamens.
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65. 8. sosnowskyi Kapeller in Not. Syst. Geogr. Inst, Bot. Tphilis, fasc.

163 20 (1951)e (lap 26). |

Fruticose perennial with puberulent and pubescent indumentum,
Flowering stems branched, woody, 20-30 cm, less foliate and slender,
Lower cauiine leaves rotund to ovate-elliptic 0,8«1 x 0,6-0,75 cm, margin
orenate~dentate, apex obtuse, base attenuate to 0.75«1 cm petiole,
Median cauline leaves sessile, oblanceolate to narrowly elliptic, 1«1.5 x
0s15=042 cm, subentire to entire, apex + obtuse, base attenuate, Floral
leaves shorter, denticulate to entire, + equal to calyx or shorter.
Verticillasters remote, 2«3, 2-flowered. Bracts minute, subulate. Pedicels
0s75=1 mm, Calyx oblique, bilabiate, 8 mm, minutely glandular; teeth
‘unequal, upper and lower teeth 1 and 2 respectively. 4+ % as long as tube.
Corolla pale rose, exserted. Nutlets obovoid, ¢, 2 mm long., Fl. May.
Habitat: calcareous rocks,
Type &urhy A8 Eraorug : Prov, Kars 4, Olty: prope p. Ukjam, in rupestr.
calcs, 17.v.1912, Sosnowsky 217.3 (TBI Photol, iso. Ki).
Endemic to N.E. Anatolia. Irano~-Turanian element,

No specimen except the type photograph and one calyx have been examined
by mes From those it is apparent that this species though allied to
S. araxina Kap., is very distinet in the nature of its woody habit, few and
narrow-leaved stems, 23 verticillasters, strongly bilabiate and glabrous

calyxe
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66. S, avaxina Kapeller in Not. Syst. Geogr. Inst. Bot, Tphilis, fasc.
163 22 (1951)
Syn: S, multiceulis Mich., in Trudy Tphilis Bot. Sada 9 (1): 8 (1906)
non Benth (41848)
S, fruticulosa Bieb, var., macrocheilos Grossh. in Fl. Kavk, 3: 313
(1932) non Boiss (1878) quoad plantas a Prov, Kars et Prov.
Erivan dist, Surmalu (olim)
S, macrocheilos Sosn, in Trudy Azerb, Otd., Zakavk, Fil. Acad.
SSSR 1: 42 (1932) non Boiss. (1844) quoad plantas a Prov. Kars (olim)
Fruticulose perennial, Indumentum eglandular, puberulent to densely
pubescent above, Flowering stems branched or unbranched, 20-40 cm. Cauline
leaves subsessile to sessile, oblanceolate to narrowly elliptic~lanceclate
145=3 x Osk=1 om, margin crenate-dentate to subentire, apex obtuse to acute,
base attenuate, glabrescent to sparsely puberulent. Floral leaves shorter,
subentire to entire, slightly longer or as long as verticillasters.
Verticillasters remote, 1.2-2 cm apart, 2-flowered. Bracts minute, subulate
setaceous, caducous. Pedicels 1-2 mm. Calyx i regular, tubular to sub=
campanulate, 7-9 mm; teeth + equal, erect, triangular, mucronate, + § the
length of the tube. Corolla 1112 mm, subexserted, whitish-pink, Nutlets
obovoid, 35«4 x 24528 mm. Fl, June~July,
Habitat: Shaly and eclayey hills, 1100-1450 m,
Type /Turkey A9 Kars/: Distr. Kaghysman (Kagizman). In valle fl. Araxis.
Prope salinus in viciniis urb, Kaghyszman., 2.vi. 1904, Mighaileiosky (TBI).
N,E, Anatolia
A9 Kars: Kagizman to Akoay (aras Valley) 1100-1200 m D, 468501
: near Kotek. 1450 m. D, 46681}
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External distribution: Transcausasia, Irano~Turanian element,

This species shows a resemblance to S, grossheimii Kap. from which it
differs in having longer cauline leaves with crenate-dentate margin, and
calyx teeth } as long as calyx tube and with slightly muoronate tips,
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Sect. AMBLEIA (p. 145).

67. S inflata Benth,, Lab, Gen. et Sp.: 562 (1834); DC., Prodr. 12: 491 (1848)
Syn: S. stobegleewii Sosn, in Grossh, Opred. Rast. Kavk. 339 (1949) (liap 26).
Suffrutescent perennial, Flowering stems numerous, usually simple, 16-50 cm.

Indumentum densely felted white-tomentose with demdroid hairs, Cauline leaves

subsessile to sessile, lanceolate to narrowly elliptic, 0.8« x 0435-1.2 cm,

margin entire, apex obtuse to acute, attenuate or cuneate at base. Floral

leaves sessile, ovate-lanceolate, 1+1.5 x 0s3=0.6 cm, shorter than verticillasters.

Verticillasters remote, 1«5 om.distant, 4~8-flowered, Bracts linear-lanceolate,

herbaceous, 2«7 mm, Pedicels 0.5«2 mms Calyx i regular, tubular 8«17 mm,

inflated; teeth subequal, erect, triangular, incurved in fruit, 3«5 times

shorter than the tube, s+ blunt to minutely micronulate at tip. Corolla 20-2; mm,

pink, tube subexserted, Nutlets obovoid, 2,5«3 x 1+8=2 mm. Fl, April-August.

Desoribed from 'Africa Septentrionali' (?)

N.E.Anatolia:

Armenia Minor & Kurdisten: Fl, URSS 21: 232 (1954)

Armenia, ad Avaxem, Radde 1871: Trautvetter in Aota Horti Petrop L (1871).

External distribution: Iran and Transcaucasia. Irano-Turanian element.,

No specimens from Turkey have been seen by me, but there seems no reason

not to accept the literature records. I have examined meny specimens of this

desertic species from the neighbouring areas, susch as Iranian Azerbaijan

and Transcauncasia. The species is so distinet in its densely felted tomentose

indumentum with dendroid hairs and inflated calyx, that there is little

poasibility of misidentification.
Bentham in the original treatment of the species (Lab. Gen. et Sp. 1834)
under the section Ambleia, recorded it from N. Africa with a query:. As the
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N. African species of Ambleia are quite distinot from S, inflata Benth. in
different morphological characters, it is possible that Bentham dealt with
a wrongly labelled specimen in his original description. Later he corrected
the distribution record on several specimens of Aucher and Kotschy in DC,

Prodromus 12 (1848) and stated that the species occurs in Irap,
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Map 26. ® S. fruticulosa; A S, sosnowskyi;
S.: araxina; @ 5. inflata;

0 S. maritima

Maep 27. O S. macrantha; .Y S, officinalis ssp.
officinalis v SsSp. balcanica;

® S. macrostachya
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Sect, BETONICA (p. 148).
68. S. macrantha (C. Koch) Stearn in Gard., Chron, Ser 3, 130: 169 (1951)
Syn: Betonica grandifiora Willd. Sp. P1l. 3: 96 (1800)
8. grendifiora (Willd.) Benth,, Lab, Gen, et Sp. (1834) non Host
(1831)
Betonica macrantha C, Koch in Linnaea 21: 682 (1848) (lap 27).
Herbaceous perennial with basal rosettes of leaves, Flowering stems
erect, usually unbranched, 10-60 cm. Indumentum sparsely te densely hirsute.
Basal leaves broadly ovate~triangular, lamina 2«15 x 1.5-10 cm, distinotly
crenate, apex obtuse, base cordate, petiole 3-30 em. Cauline leaves 1=2-paired,
smaller with shorter petioles. Floral leaves subsessile to sessile, similar
to cauline leaves, lower pair larger and the reat shorter than verticillasters.
Verticillasters 4 approximate above, 1«2 remote below, c. 2«4 om distant,
10«15~flowereds Bracts lanceolate, 4«15 mm, herbaceous with spinescent tip.
Calyx sessile, 4 regular, tubular, 14=17 mm; teeth i equal, triangular-
subulate, half as long as calyx tube, spinescent tipped. Corolla 30«35 mm,
purplishepink, tube exserted, exannulate. Nutlets flattened trigonal with
marginal and irregularly lobed apical wings, 3.5=4 X 2,53 mm. Fl, June-
September.
Habitat: Lush meadows, rocky slopes, edge of Pinus forest mixed with Fagus
scrub, 1800-3300 m,.
Type /[Caucesug/: Habitat in Sibiria (sic) ad flumen Tereck (hb, Willdn., 10873)
Mainly N.E, Anatolia
A6 Ordu: below Cambasi, 1900 m, Tobey 1262}
A7 Trabzon: Ciganadagh, above Demerschikoei, Sintenis 1889: 1352}
Giresun: Balban Daglari above Tamdere, 2700 m, D.20360}
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A8 Trabgzon: Harami Dagh, Haldigan, 3200 m, Balls 1884
Rize: 45 lm below top of Ikiszdere to Ispir Pass, Jenkins 2351
Goruh (Artvin): Savval tepe above Murgal, 2700 m, De32276%
Ergurum: East of Terik Dag, 2438 m, Barclay 9861!
A9 Kars: 6 km from Sarikamis to Karakurt, 2150 m, D.46562}
B7 Ergincan: Sipikerdajh, Sintenis 1889: 1181}
External distribution: Iranian Azerbaijan and Caucasie. Euxine element
of Euro-Siberian Region,

69 Ss officinalis (L.) Trevisan, Prosp. Fl, Buganea 26 (1842)

Syn: Betonica officinalis Ls, Sps Pls 2: 573 (1753)

Se betonica Benth,, Labs Gen. et Sp. 532 (1834) non Crantz (1769)
nec Scops (1772); inel. S, bulgarica (Degen & Neje.) Hayek,
Prodr, Fl. Balo, 2: 281 (1931) (Map 27).

Herbaceous erect perennial with basal rosettes of leaves. Flowering
stems 15100 om, subglabrous to densely hirsute., Basal leaves ovate-oblong
to oblong, 3-12 x 1.5-5 om, coarsely crenate or crenate-dentate, apex obtuse,
base cordate, petiole 2,5«9.5 ems Cauline leaves similar but shorter and
shortly petioled, Floral leaves subsessile to sessile, similar to cauline
but smaller; Jlower pair larger, the rest as long as the verticillasters.
Vertisillasters in & dense spike, sometimes 142 remote below and 1,545 om
apart, 15=-20-flowered, Bracts ovate-lanceolate to ovate-elliptic, 5«10 mm,
herbaceous or hardened, margin + scarious, tip spinescent, Calyx sessile,
4 regular, tubular, 5«9-(12) mm, subglabrous; teeth triangular-subulate,
%~% as long as the tube, tip spinescent, Corolla 12-18 mm, white to reddish

-
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purple, tube exserted, exannulate. Nutlets flattened trigonal with marginal
and spical wings, 2,5 x 0,7 mm. Fl. June~Septembers
Habitat: Damp meadows, marshy lake sides, rocky slopes in forest clearings,
800=1400 m,
Key to subspecies:
1. Corolla bright reddishepurple; calyx teeth i~3 as long as

A0 BB srsensraossrssnninnyssonsrssssnanvesssensaes SDINS AERIESRRLES
1. Corolla white; ocalyx teeth % to as long as tube «..s.s subsp, balcanica

subsp. officinalis
Type: Desoribed from Europe, Hb, Linn, 735.1 (Photol).

N, Anatolia
A5 Amasya: Merszifon, July 1903, Manissadjan 4!
Samsun: at Ladik, 800 m, Bornmiller 1850: 2172} ,
External distribution: Most of Burepe, USSR (East to Central Asia), Caucasia
end N, part of Iran, Euro-3iberian element,
subsp. balcanica (Ball) Bhattacharjee, gomb, et stat. nov.
Syn: Betonica haussimechtii Ueohtr. ex Hausskn, in Nym., Consps Fl.
Eure Supple 2(2): 251 (1890) ,
Se haussknechtii (Uechtr. ex Hausskn,) Hayek, Prodr. Fl. Penin.
Baloe 2: 281 (1931) non Vatke (1875)
S baloanica PV, Ball in Bote Journ, Limn, Soc. 65: 262 (1972)
Type: Greece. bor, Dolop. 1865, Haussimecht
NeW. & N, Anatolia
A2(A) Istanbul near Alemdagh, 10,vii. 1892 Asnavouri
A3(A) Bolu: Abant G8lu, 5.ix.1%0, B, Postl
AL Zonguldak: Kel tepe above Yenice, 1300-1350 m, D.38989! D.37800}
Ay/5 Kastamonu: Karadere at Kuschuk to Ilgasdag, Sintenis 1892: 4971!
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Externsl distribution: Balkan Peninsula (C. Gresce and S.E, Bulgaria),
Buro~Siberian element.

Se officinalis (L.) Trev. shows affinity with the pale yellow flowered
8. alopecurus L, from which it differs in having an exannulate corolla and
ovate=ocblong cauline leaves, As shown by}g;mmy, the cubspecies balcanica
was formerly treated as a distinct species under three different binomials.
The distinguishing characters of %ypical subsp. balcanica, i.es white corclla
and calyx teeth/tube ratio 1:1, may remain distinet in the Balkan Peninsula,
but in Turkey, particularly in the province of Bolu, the calyx differences
. break down in different populations, Desides that, typical S, officinalis
occurring towards the central part of N, Anatolia has been replaced by
subsp, balcanica to the N, West. Considering the range of S, officinalils
es a whole, it seems justifiable to reduce S, balcanica to subspecific rank,



B2

Sectes MACROSTACHYA . (p, 149).
70. S mecrostaghya (Wend.) Brig. in Engler & Prantl, Naturl. Pflansenfam,
4(3a): 261 (1895)
Syn: Betonica orientalis L., Sps Pl, 573 (1753) non S, orientalis L. (1753)

B, meorostachya Wend, in Flora 9: 353 (1826)
B _hirsuta C.A, Meyer, Verzeiohn, 95 (1831) non L. (1753)

S, longifolia Benths, Leb, Gens et Sps 533 (1834) (Map 27).

Herbaceous perennial with basal rosettes of leaves, Flowering stems
erect, usually unbranched, rarely with 1=2 branches, 30-60 cm. Indumentum
densely to sparsely hirsube with unequal stellate hairs. Basal leaves oblonge
lanceolate, 3~10 x 1+2.8 om, margin distinctly crenate, apex ocbtuse to acute,
base cordate, petiole 3.5-9 ome Cauline leaves similer, lamina 511 x 1:5-2,5 cm,
petiole 35«9 cm. Lower floral leaves, 1=2 pairs, shortly petioled or sube
sessile, lanceolate, 148=6 x 0s9«2 om, margin crenate-serrate, longer than
verticillasters, Upper floval leaves sessile abruptly shorter than lower ones,
bractae form, lanceclate, 0s8<041k om, entire, as long as calyx. Verticillasters
approximate for the most part, 12 remote, 1.5-10 cm apart, 12«16=flowered.
Bracts numerous, lanceolate, 312 mm, herbaceous with mucronate iip. Calyx
sessile, + regular, tubular, 12«15 mm; teeth 1 equal, triangular-subulate, #
1 as long as tube with 0,5<0,8 mm long micro; mouth with dense bairy ring.
Corolla 17=22 mm, purplishepink, tube exserted, exannulate. Nutlets flattened
trigonal with marginal and irregularly lobed apical wing. 3 x 0.7 mm.
Fl. July-August.
Habitat: Steep slopes, gullies and gorges of igneous rocks; in open neadows
and pastures, 1450-2470 m,
Described from specimen grown in the garden in Marburg (Germany) from seeds.
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N.Bs & E. Anatolia
A7 CHimfisane: Kosedagh Dere, Sintenis 1890: 3232}
A8 CBmbgene: Baiburt, K 28,vii.1862, Bourgeaul
A9 Kars: 7 km from Karakurt to Kagisman, 1450 m, D.46458!
B] Ergzincan: Sipikor in mountains near versus Orumserai, Sintenis 1890: 3233:
B9 Agri: Tahir pass, 2,70 m, Archibald 321! '
B7/A7 GlmBsane: Erzinoan to Kelkit, 2100 m, D, 318954
External distydbution: Transcaucasia and Iranian Azerbaijan, FEuxine element of
BuroSiberian regions

This species shows resemblance with S, discolor Benth, but differs from
1t in not having white-lsnate lower surface of leaves, upper floral leaves
being shorter than calyx and corolla mouth not inflated.
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VIiI. DISTRIBUTION AND ENDEMISH

A. DISTRIBUTION:

The internal Turkish distribution of each species is given on spot maps,
In addition Table 14’ shows in which phytogeographical regions in Turkey the
taxa oeour (ef. Davis, Fl, Turkey, Vols 1, 1967)« The main concentration is
found to be in the Irano-Turanian region, and the Mediterranean region
(Zastern province) comes close to it, their percentage being 507 and 43%
respectively; the Euro-Siberian region (Euxine province) on the other hand
has only 17% of the total number, The caleulated figures are only approximate
and future exploration of existing species from new areas or discovery of
new species may change them considerably. Information is often insufficient
to distinguish between truly - biregional texa and those characteristic of
one region and ocourring only as penetrants in another, In the table the
penetrants are denoted by (+) signs. (Here again the Irano~Turanian elements
dominate over the other two and out of 5 IranosTuranian texa, 1 is a penetrant
in Buro-Siberian and the other 4 in the Mediterranean ray.on.) Ss balansae

ssp, balansae, S, thirkel and S, pseudosideritis may be truly biregional
species, S, snnua ssp, annua is prevalent in all the 3 reglons. A few taxa

are of doubtful ocourrence in a particular phytogeographical region, and
have been indicated by "+?"; Thaese have not been considered in saloulating
the percentage of species occurring in each phytogeographical region.

Isoflor map:
Together with internal distribution of the species, external distribution

in adjasent countries like Syria, Lebanon, Palestine, Iraq, Iran, Caucasia
and the Balkan peninsula (including Aegean islands) have been carefully
plotted from available specimema and floristic records, in order to give a
fuller picture of distribution pattern. A grid map based on lines of latitude
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Table 19). The Phytogeographical Distribution of 8 ;
" species (inoluding subsp, & vars key (Exple
Name of taxa E~S | Med | I-T Name of taxa BEeS | Med [ I-T
1. S+ germanica 2. 84 spectabilis -
ssp.« bithynica (+) | 25. S. vitieina +
2, sspe heldreichii + 26, S. longespicata (+)
3¢ Se alpina 27« Se¢ huetii®
ssp. macrophylla + 28+ S+ bayburtensis® +
/ll-o S« balansae 29, 8. rupestris® +
88p. balansae + + 30¢ S, cataonica® +
54 88pe carduchorum® + 31« 8. petrokosmas®
6s S. rizehensis™* + 324 S amanica *
7« S.huber-morathii® ? : 33+ S. pumila
8e¢ 5S¢ pinetorum + 34e S4 citrina
9¢ Se¢ obliqua 47 8sp. ocitrina® +
10, S. libanotioca 35+ 88pe. chamae-
sideritis® (+) | +
var, minor* + 36. Se setifera
sspe setifera (+)
11, S. sericantha® + 37, ssp. lycia*
12+ S, tmolea® + 38. S. menthoides
13+ S, ovetica 39, Se sylvatica +
ssp. anatolica® (+) + | 40¢ S¢ palustris
14. ssp. smyrnaea® + 41. S. longiflora® +
15, ssp. mersinaea* B (+) | 424 Se euadenia® +
16, ssp. cassia + 43, S. pinardii® +
17. ssp. vacillans + L, S,yeniyuriukensis® +
18. ssp. lesbiaca® + 45, Se glechomifolia
19, ssp. trapesuntica® + L6, S. brantii*
20, ssp. garana + 47. S megalodonta
21. 8sp. bulgarica +? ssp. mardinénsis”
22, S, thirkei v 48, S. ballotiformis
23, S. byszentina (+) | 49. 8. lurdica
var. kurdica +
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Table 14 (contd.)

Nane of taxa [ 55 | Mea [ 17 Name of taxa 5-S | Med | IoT
50. var. brevidens 5 73. ssp. ammophila +
51 Se viscosa 74 S inanis® +
var, viscosa® + | 75. S, munzurdagensis® +
52, var. odontephylla + 76+ 5. diversifiolia +
53¢ S¢ laetivirens® + 77« S+ Bpinulosa -
54 3. subnuda™ + 78. S+ arabica +
55¢ 3. lavandulifolia 79. 8. arvensis +
varslavendulifolia + 480, 8. pseudosideritis + +
56,var. glabrescens”® + 81, S. obsoura +
57.var. brashycdon 82, S. satureioides +
58, 8, recta 83+ S« remosissims
ssp. subcrenata + var, ramosissima®
59, Se atherocalyx + 84, var, elazijensis®
60, S. angustifolia + 85, SJ.burgadorffioides
61, S, sparsipilosa* * ssp.burgadorffioides +
62, Se iberica - 86. ssp. ladanoides® +
ssp. iberica 87. Se melampyroides -
var, iberica (+) + | 88, 8, fruticulosa -
63, var, densipilosa® + 89, S, sosnowskyi™ +
64, 8sp. stenostachya + | 90. S, araxina* +
65. s8p. georgica + 9+ S. inflata +
66+ Se aleurites* 5 92, S5, magrantha +
67. S, bombycina® + 93, S, officinalis
68. S, distans aspe. officinalis
var, ¢ilicica + 94, ssp. balcanica
69+ Se¢ maritima + 95, S. macrostachya +
70. S, annua
- 88p. annua + B +
71. vap. lycaonica® + | \
'72, ssp. cilicica® i o | L ' -
Key: E«8 = Euro-Siberian, MNed - Mediterranean, I-T =~ Irano-Turanian

an phytogeographical reglons,
(+) exceptional occurrence,

* Bndemic taxa, + occurrence,

2 doubtful occcurrence.
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and longitude at 2% intervals has beenussd, and an isoflor map has been con-
structed (Map 28) to demonstrate the maximum concentration of species in

the area oited sbove. Two main centres of morphological diversity (assessed by
meximum number of species) have been demonstrated. One is confined %o S, &
Fe Anatolia (with a minor diajtmntion), Caucasia, N,W, Iran and N, Irag;
and the other to the Balkan peninsula, But so far as sectional diversity is
oo_momod, the former has 4k and the latter only 9 sections, The Asiatic
pert mainly embraces two phytogeographical regions,namely Irano~Turanian and
Mediterranean, while the European is mainly Mediterranean but partly Euro-
Siberian. Lack of many floristic records from Syrian Desert, Arabia end the
Libyan Desert may be due to under-collecting or desertic condition, probably
to the latter. The genus scarcely penetrates into the Sahara-Sudanien reglon
sensu Zohary, 1963) and may be absent from the southern border of the map.

Disjunction in distribution has been found to occur mostly at infre-
specific and once at specific level. Se cretica subsp, gassia grows on Mt.
Cassius as well as in C, Greece, S, iberica var. iberica, whose major distri-
bution is in the Northern and N.E, part of Anatolia, also occurs in the
Amanus mountains (not a very unusual distribution in Turkey), and S, annua
subspe cilicica shows disjunction between South and North Anatolia. On the
other hand, S, byszantina, mainly growing from NeW. to NN, Anatolia (up to Ordu)
has & break in i, Eastern part and is distributed again in Causasia and N, Iran,
B, ENDEMISM:

For convenience, the political fromtiers of different countries have been
mainly used for caloulating the percentage of endemic species, although it is
quite evident that Lebanon and N,W, Syria are floristically much more related
to S. Anatolia (Amanus) than to other parts of Syria; N, Iraq and W, Iren
t0 S.E. Anatolia (Provinces of Mardin, Hakkari, Bitlis etc.), and N.W, Iranand
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Caucesia to NeE, Anatolia, Of particular mention is Mbts Cassius which straddles
the frontier of S. Anatolia and N, Syria. It is floristically part of the
Amanus mountain flore rather than of the N. Syrian one; so in this particular
instanoe tho whole Cassius area has been ineluded within the floristic boundary
of Turkey (as it is in fact, in the Flora of Turkey).

Endemism has been analysed for specific as well as for infraspecific texa,
as has been shown in Table 11 and marked with asterisks. 0f the 70 species
accepted in this account, 26 are endemic to Turkey, the percentage being 37%.

If the infraspecific taxa are taken into consideretion, the percentage ‘rises

. o0 457%. They are discussed in the following parvegraphs under their respective
sections,
Sect, Eriostomum: In tids section there are 13 endemic taxa of which 9 are
very localised and the rest more widely distributed. In S.W. Anatolia (Antalya)
S, sericantha is a common pine forest species, its nearest relative being
S, libanotice from Lebanon, S. Syria end Palestine, living with the endemic
vers minor in S, Turkey (Nt, Cassius). From tiis variety S, sericanths is
allopatrically isolated, Of the W, Anatolian localised endemics, Se huber=
norathii from the province of Corun/Amasya, S oretice subsps lesbisca from
Dardanalles and S tmolea from Mt. Tmolus and Bithynia have their nearest
relatives growing widely outside and inside Turkey. In E, and NyE, Anatolia,
Se_bayburtensis from Glmisene, S, rizehensis from Rize, Ss huetii from Erzurum
and S. cretica subsp. itrapesuntica from Trabgon are restricted endemies with
Anatolian relatives. These restricted endemics are mostly allopatrically,
less often sympatrically but ecologically isaolated from their nearest relatives.
As an example of the latter case, S, huber-morathii has overlapped in distri-
bution with its neavest relative S, balansae and S, alpina subsp, macrophylla.
Of the 4 widely distributed endemics, 3 subspecies of S, cretics namely subspe
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anatolica, subsp,mersinaes and subsp. smyrnaea grow widely throughout the
Western and S. Western provinces, while 3. balansee subsp. garduchorum
oscurs in Eastern Anatolia. These endemics grow sympatrically with near
relatives such as S, cretica and S, balansae respectivelys

Sect, Olisia: Of the 8 endemics belonging to this section 7 are locallsed
and 1 wide, In S. Anatolia, particularly from the province of Antalya, two
closely related sympatric endemios, S, bombycina and Se aleurites have their
other nearest relative _s_,_agm extending from S, Anatolia (Igel) to
Lebanon and W, Syria and distributed allopatrically from them, S, inanis
and S, mnzurdagensis from I, Anatolia are related to each other but isclated
sympatrically, heving another relative, S, diversifolia ccocurring in the
province of Hatay eand N, Syria. Two other taxa, S, sparsipilose end S, ennua
subsp, eilicita, are restricted endemics of Se Anatolia (Amanus region) and
overlap with their widespread relatives S, iberica and S, annua.

Seote. Fragilicsulis: Ten taxa are 3 localised endemics in this section.
Four of them, Ss euadenis, S, yeniyirukensis, Se longiflora and S, pinardil,
ave restricted in S, Anatolia end isolated from each other either allopatri-
caelly and possibly ecologically and have no relatives outside Anatolia, Of
the remaining six, S glechomifolia, S. megalodonte subsps merdinensis and

Se brantii have their nearest relatives S, fragillima, 8¢ lanigera and

8, megalodonta subsp. megalodonta in N, Iraq and NoW, Iran, whereas Se laetis
virens, S. viscose var, yiscosa and ver. odontophylla are related endemics
with more or less overlapping distribution. All these species grow either in

open screes or gravelly soil, and very rarely on cliffs and gorges; unlike
the S, and S.W. Anatolia endemics in this section (Subsect. Fragiles), they
are + widely distributed and show some amount of overlap in their dis-
tinguishing characters,
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Secte Sature : This annual section has three closely related and
allopatrically and sympatrically distributed endemic taxa, S, ramosissima
var, remosissima, ver, elasigensis and S. burgsdorffioides subsp. ladonoides.
Their nearest relatives are S, saturveioides, S, burgsdorffioides subsps
burgsdorffioides and §s melampyroides, which grow in Turkey, Ne Ireq and
S, Syria, All these taxa grow in rocky places and under rather similar
climatic conditions, Their diversification seems to be related to allopatric
isolation.
Seots Infravosularis: Apart from S, pumila which extends beyond the N, Syrian
border of Turkey, the other 6 taxa are probably endemic to S Anatolia
(insluding Cassius). The members are closely related to each other, and usually
ecologically restricted to cliffs and crevices of rock communities, They are
related vicariants, but the isolated position of this section from others
suggest that the group has been isolated from the rest of the genus for a
very long time,

§, sosnowslyi and So arexina of Seot, Thamostachys and S, lovandulifolis

var, glabrescens of Sect, Zietenia are localised endemics of NoEs and Ee

Anatolia angheve their relstives (3. frutiouloss and S, lavendulifolis ver.
lavandulifolia respectively) both inside and outside Turkey, and have over=

lapping distributions with them, Some of the endemics like S, sosnowsiyl,

S, mungurdagensis, S, huetii, S, brantii, Se _petroKosmos and 5, risehensis
are still only known from their té'pa gatherings, and further exploration is
needed to confirm their restricted distribution and assess their variation,
The available evidence shows that most of thaa_a endemics are geogra-
phically isolated from their relatives. Ceographicel isolation presumably
played a role in their speciation., Unfortunately nothing is lmown about
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the extent of cytogenetical barriers between these endemics and their allies
and no echromosome counts are available for them, It seems that in Turkey,

E, Anatolia and S. Anatolia have besn the most active centres of speciation
in this genus; this has been accentuated by rugged topography, extremely
:nrophytié climatic conditions, and presence of restricted ecological habitats
like cliffs and gorges.
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vill. AP NDI
A. . LIST OF SPECIES SURVEYED FOR ANATOMICAL, STEREOSCAN

AND DEVELOPMENTAL STUDIES

Names of the species are arranged according to alphabetical order;
"4 gign indicates the organ studied.

Pollen
Name of specles Development Petiole Stem scanne- Nutlet
ing
Plower | Hair | Sto- | Anstomy | Anatomy | S.E.M. | SeEeks
mata

Stachy acerosa +
asgyptica + +
alopecuros
alpina +
annua + + +
arvensis + & - s
atherocalyx +
balansae +
ballotiformis + +
betonigciflora RS
burgs-
doxffioides * + +
byzentina
candida +
circinata + +
citrina + + + +
corsica + +
decumbens + + &
discolor +
euadenia
fontqueri +
fragillima + +
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Stachys

fruticulosa
germanica
grossheimii
iberica
inflata
lavandulifolia
longiflora
nacrantha
magrostachya
monieri
mucronata
neuroccalycina
off'icinalis
palustris
pilifera

pacudo=
sideritis

pumila
rosea
rupestris
saxicola
sgardica
serbica
setifera
spectabilis
spinosa
swainsonii
sylvatica
thirkei
trinervis
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B, A NSW SPECIES FROM IRAQ

S iragensis: Bhattacharjee Spe 1nove

AfPinis S, setiferae C.A, Meyer sed foliis floralibus haud aristatis,
apicibus bractearum mlliwheﬁuein, dentibus calycis brevins mucronatis
(mucrone 0e2-0,5 mm longo) tandem erectis differt.

Herbaceous perennial (of annual?). Flowering stem 25-50 em, straggly,
usually simple, branched upwards. Indumentum softly and petently pilose
with eglandular and few short glandular hairs, Cauline leaves oblong-lanceolate
to lanceolate, 2=5 x 0,65-1.6 om, margin very faintly serrate to almost entire,
cuneate at base, apex acute and herbaceous to Soft spinescent, petiole 0s1-0s5
om, Floral leaves subsessile to sessile, ovate-lanceolate, 048-2 x Os4~1.2 cm,
entire, base cuneate, apex acute and herbaceous, softly pubescent, Verti~
cillasters 4=6=flowered, remote, 1-4 om distant, few 3 approximate above.
Bracts linear to linear-lanceolate, 1=le2 mm, herbaceous, faip sof't herbaceous.
Pedicels D508 mm. Calyx sub=bilsbiate, campanulate to subcampanulate, 6-7 mm,
softly pubescent near bese; teeth subequal, broadly triangular to oblong, more
than half as long as tube enlarging in fruiting calyx as long as the tube;
tip softly spinescent, mucro 0s2-0.5 mme Fruiting calyx 7.5-8 mm, teeth 3u5=3e7
mm, teeth & erect, mouth not hairy, Corolla 10-11 mm, light brown in sicco;
tube 5=547 mm, subexserted, amnulate; upper and lower 1ip 2e5=3 and le3=ke5mm
respectively; upper corolla lip slightly retuse, concave. Stamens alightly
exserted from the tube, outer and inner pair 2 and 1.5 mm respectively.
Nutlets broadly rhomboid-ellipsoid, 1¢5=1¢7 X 1e2=1¢3 mm, smooth, blackish-
brown, apiculate with prominent ventral ridge.
Type: ﬁ. Irag? d, Mosul Liwa, Garagu, near Sarang, on waste ground by stream
and irrigated cultivation, amual, 8,viii., 1961, Agrewc & Haines 800
(holo. E! iso Ei).
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Although the field label describes the plant as anmual, the base of the
plant was not present and, judging by its affinity, a perennial habit seems

more possible.
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IX . INDEX OF THE SECTTIONS AND SPECIES

(Accepted names are not italicised, When two page references are given, the
first one refors to the position of the species in the general classification
(Ch, III C), and the second to the account of Turkish species or infraspecific
taxa (Ch, VI, C)s Synonyms (italicised) are only cited for Turkish species.
When illustrated, the page mumbers of the figures are cited in brackets).

Name Page
Genus Stachys L. 106
Subgen. Betonica (L.) Bhattacharjee 147
Sects Betonica (L.) Benth, 148, 340
» Macrostechya Bhattacherjee 149
Subgen, Stechys 107
Sect, Ambleia Benth, U5, 337
¥ Aucheriana Bhattacharjee 142

b Campanistrum (Hebrl,) Reichenb, 134, 320
" Candida Bhattacharjee 420

o Corsica Bhattacharjee 136

" Eriostomum (Hoffm, & Link) Dumort. 108, 200
” Infrarosularis Bhattacharjee 115, 2
. Fragilicaulis Bhattacharjee 124, 262
“ Musronata Bhattacharjee 414

" Neuroecalyx Bhattacharjee 139

. 0lisia Dumort, 127, 283
. Roseostachys Bhattacharjee 116

d Satureioides Bhattacharjee 139, 326
" Setifolia Bhattacharjee 117, 255
" Sdderitopsis Bhattacharjee 138, 323

» Stachys 118, 259
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Name Page
Sect, OSweainsonlana Bhattagharjee 121
" Thamnostachys Kapeller 140, 330
" Zietenia (Gled.) Benth, 14y 279
Stachys acanthodonta Kolk. 285
acerosa Boiss, 143 Fig. (22, 27)
acutifolia Bory & Chaub, 110
adenocalyx Cs Koch 306
aegyptica Pers. 146 Fig. (30)
albanice Markgrof 130
aleurites Boiss. 131, 302  Fig. (1)
alopecuros (L.) Benth, 148 Pige (14, 53)
alpina Le 1107 Pige 27.(39“ )
ssp. macrophylla (Alb,) Bhattacharjee 204 T
amanica Bormm, ex Davis 116, 248
angustifolia Bieb, 130, 286
angustifolia Gilib. 260
enisochila Vis & Pancic 123 Fige (22)
annua (Le) Le 131, 306  Pige (27, 40)
ssp, ammophila (Boiss. et Bl,) Sam. 308
"  annua var, annua 310
"  gilicica (Boiss,) Bhattacharjee 308
var, lycaonica Bhattacharjee 309
arabica Hornem, 135, 321
araxina Kapeller 42, 335  Fig. (37)
arenaria Vahl, 130
arenaria Benth, 290
arvensis (L.) L. 135, 322

Fig. (22’ 1&5 !,‘6’ 1'-7
49, N
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Name Page
asterocalyx Rechs fil. 126
atherocalyx Cs Koch 130, 285  Fig. (41, 68)
aucheri Benth, 143
belganica PeWe Ball 342
balansae Boiss, & Kotschy 110, 205  Fig. (41)
ssp, balansae 206
"  garduchorum Bhattacharjee 207 Fige(79)
baicalensis Fisch, 260
balbisii Link 306
ballotiformis Vatke 126, 270  Figs (54)
bayburtensis Bhattacharjee & Hub.-lor. 111, 238
beckiana Drfler & Hayek. 130
benthamiana Boiss. 126
betonica Benth, 344
betonica Crantz 306
betoniciflora Rupr. 149 Fige (41, 53, 67, 73)
betonieifolia Desf. 320
bithynica Boiss. 200
bombyeina Boiss. 131
boissieri Kapeller 280
bornmulleri Hande-lazz. 249
brachyclada de Noe ex Cosson 135
brantii Benth, 126, 268
burgsdorffioides Boiss. 140, 328  Pig. (22, 49)

ssp. burgsdorffioides 329
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Name Page
asp. ladanoides Hand,-Mazz. 329
"  bygantina C. Koch 111, 231 Fig. (60)
cenariensis Jacd. 259
candida Bory & Chaub, 124
canescens Bory & Chaub. 123
cassia Boiss, 219
cataonica Bhattacharjee & Hubs«lior. 116, 245
gaugasiga C. Koch 290
chrysantha Boiss, & Heldrs 121
chamaesideritis Boiss, & Bal. 252
g¢ilicica Boiss, 308
circinata L'Herit 120 Pige (54)
citrina Boiss, & Heldr, 116, 251  Fig. (79)
8sp. cltrina 252
" ghamaesideritis (Boiss, & Bal.)
Bhattacharjee 252
gongesta Urv, 290
cordata Klok. 200
gordate Gilib, 259
corsica Pers, 136
cretica L. 111, 219 Figs (14)
ssp. anatolica Rech, fil, 227
"  bulgarica Reche £il, 22}
"  cgssia (Boisse) Rechs fil. 221 Fige (43)
" garana (Boiss.) Rech, fil, 222

" lesbiaca Rech, fil. 223
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Name Page
ssp. mersinaea (Boisse Rech, fil. 226
"  smyrnaea Rech, fil. 225
" trapezuntica Rech, fil 223
"  wvacilians Rech, fil. 22
czernjajevii Schost. 283
daenensis Gandoger 256
debilis Bornm, 248
decumbens Pers, 123
demanwendica Bornm. 146
dictyoneura Rech, fil, 17
discolor Benth, 149 Fig. (53)
distans Benth, 13
var, cilicica Bhattacharjee & Hub,-lor, 303
" distans 30k
ssp. teucriifolia Boiss. & Kotschy 30k
diversifolia Boiss, 132, 317 = Figd(37, 47)
durandiens Coss. 120
durioei de Noe 135
ehrenbergil Boiss, 110
elata C; Koch : 232
euadenia Davis 126, 262  Fige (54)
euboica Rech, fil. 123

euphratica Hayek 293
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Name Page

floccosa Benth, 110
floribunda Monts & Auch, 249
footida Gueld. 259
fontqueri Pau 130 Fig. (47)
fragillina Bornm, ' 126 Pige (54)
fruticulosa Bieb, 142, 333  Fig, (68)
gerane, Boiss, 222
germanica L. 110, 200
ssp. bithynica (Boiss,) Bhattacharjee 202
" heldreichii (Boiss.) Hayek. 201
"  tymphaea (Hausskn,) Bhattacharjee 202
glechomifolia Nébdlek 126, 266  PFige (54)
glutinosa L. : 143
grandiflora Benth, 340
graveolens Nabdlek 126 Pig. (72)
grossheimii Kap. 142 Fig. (40)
guyoniane de Noe 120
haussknechtii (Uechtr, ex Hausskn,) Hayek 342
heldreichii Boiss, 2000
heterodonta Klok. 200
heraclea All. 110
hissarica Rgl, 110
huber-morathii Bhattacharjee 110, 210

huetii Boiss. 111, 236
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Name

hydrophila Boiss,
hypoleuca Ce Koch

iberica Bieb.

ssp. iberica var, iberica
var, densipilosa Bhattacharjee
8sp. georgica Rech, fil.

"  gtenostachya (Boiss,) Rech, fil,
inenis Hausskn, & Bornm,
inflata Benth,
ionica Halacsy
iraqensis Bhattacharjee
iranica Rech, fil.
italica Benth,
ive Griseb.
ixodes Boiss.

danisna Ces

kotschyii Boiss,

lurdica Boisse

ver, brevidens Bornm, ex Bhattacharjee
"  lkurdica

laetivirens (Boias,) Rech, fil,

lanata Jaoq.
lanata Crantz

Page
120
232

130, 290  Pig. (18, 40, 49, 72)
291

292

292

293

133, 313  Pig. (27)
47, 337  Fige (30, 40)
123

118

256

219

121

143

229

146
126, 21

273
272

126, 276
231
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Name Page
lanigera Rechs fil, 126
lavandulifolia Vahl Wk, 279 Pigs (27, 30, 43
5k, 68, 76)
var, brachyodon Boiss, 280
"  glabrescens Bhattacharjee & Hub,-Mor, 281
*  lavandulifolia 280
laxa Boiss, 146
leucoglossa Griseb, 130
1libenotica Benth, 110 Fig. (41)
var., libanoticae 215
"  minor Boiss. 215
linearifolia C. Koch 285
longiflora Boiss. et Bal. 126, 262  Pig. (43, 47, Sk, 72)
longifolia Benth, 34,
longispicata Boiss, & Kotschy 111, 234  Fig, (47)
Lyeia Gandoger | 256
Lycopsiformis C. Koch 255
masrantha (C. Koch) Stearn 148, 340  Pig. (22, 41, 49
534 67, 75
macrocheilos Sosn. 335
mecrophylla Alb, 20k
macrosperma Boiss, 32
macrostashya (Wend.) Brig. 149, 344  Pigs (49, 67)
macrotricha Rechs £il. 111
maeotica Postr, 260
meleolens Rech, fil. 172

maritima Gouan 131, 305
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Name Page
maritina Urv, 306
marrubifolia Vive | 135
masanderans Pornme & Gaube 20k
maweana Ball 121
megalodonta Bornm, ex Davis 126, 269
ssp. mardinensis Bhattacharjee 269
"  megalodonta 270
melampyroides Hand.-Mazz, 140, 330
memorabilis Klok. 293
menthifolia Vis, 123
menthoides Kotschy & Boiss, 118, 257
mersinaea Boiss. 226
mialhesii de Noe 120
micrantha C, Koch 306
monieri (Gouan) Ball 148 Fig. (53)
montbrettii Benth, 214
moureti. Batt. & Pit, 11
mioronate Siebs | i Fig. (40)
multicaulis Benth, 143
multicaulis Mich, 335
minzgurdagensis Bhattacharjee 133, 315
milanii  Petr. 135
neglecta Klok, 306
neurocalycina Boiss, | 139
nivea Labill, 147 Fig. (30)

nova Sadler 200
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Name Page
obliqua Waldst. & Kite 110, 214
obscura Boiss. 138, 32k
obtusicrena Boiss. 47 Fig. (30)
ocymastrum (Le) Brige 135 Pige (43)
officinalis (L.) Trevs 148, 341  Pig. (27, 37, 46, 49
53, 675 735 84)
ssp. balanica (Ball) Bhattacharjee 342
" offieinalis 342
olympica auct, vix Poiret 231
orientalis Vahl. 214
orientalis C, Koch D aRl9
palestina L, 146
palustris L. 120, 260
panagaea Phitos, 123
parolinii Vis 131
parviflora Beth, 172
paucifilora Vis, 244
pauli Grossheim 142
penicillata Heldr. 200
persica Gmel. 110
petrokosmos Rechs fil. 116, 247
pilifera Benth, 143
pinardii Boiss. 126, 263
pinetorum Boiss. 110, 212
pisidica Boiss. 2C0
plebeia Vatke

plumosa Greseb. 123
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Name

polystachya Ten,

pseudosideritis Bhattacharjee & Hube=lior,
Rubesgens Ten,

pumila Banks & Sol.

ramosissima Montb, & Auch,
var, elagigenais Bhattacharjee
+" ramosissima

recta Le

88p. subcrenata (Vis.) Brig.
einertii Heldr.

rizehensis Bhattacharjee
rosee. (Desfs) Boiss,

rupestris Montbs & Auch,

salvifolla Tens
satureioides Montb, & Auchs

saxicola Coss,

scardica (Griseb,) Hayek.

serbica Pancic

sericantha Davis

setif'era Co,As Meyer

ssps lycia (Gandoger) Bhattacharjee
" setifera

ghirini Parsa

sibirica Link,

sideritoides C. Koch

Page
200
138, 325
306
116, 249

140, 327
328
327
130, 283
283
200
110, 208
117
116, 241

219
140, 326
124
149
148
110, 216
118, 255
256
256
256
110
285

Figs (41, 78)

Pigs (37, 49)

Fige (41, L6)

Fige (43, 45)

Fige (43)
Fis‘ (II-}’ 2!-7' 53. 73)

Figs (27, 46, 47, 54)
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Name Page
gintenisii Gandoger 256
sosnowskyi Kap, 142, 334
sparsipilosa Bhattacharjee & Hub,=lor, 130, 287
spectabilis Choisy 111, 232  Fig. (43)
Spectabiliformis Kap. 252
spinosa Ly 133 Fig. (20, 37)
spimilosa Sibthe & Sme 135, 320
spritzenhoferi Heldr, 121
spruneri Boiss, 123
steheglewii Sosn. 337
stenostachya Boiss, 293
suberenata Vis. 283
gublanats Fleisch, 200
subnuda. Montb, & Auch, 126, 277
swainsonii Benth, 123
sylvatica L. 120, 259 Pig. (16, 46, 47,
Sk, 72
talyschensis Kap. 131
taurica Kloke 231
tenuifolia Pallas 286
tetragona Boiss, & Heldr, 130 5
thirkei Cos Koch 141, 229  Fig. (67)
tmolea Boisse 11, 217
tomentosa Benth, Wb

tomentosa Bunge 280
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Name Page
tournefortii Poiret 110
trapemuntea Boiss. 259°
trinervis Alt, 147 Fig. (27, 76)
tschatkalensis Knorr, 110
turcomanica Treutv, 146
tymphaea Hausskn, 200
Yelats Klok. 219
yelutina Schwein 260
virgata Bory & Chaub, 130
viscosa lMontb, & Auch, 126, 273
var. odontophylla (Freyn.) Rech, f£il. 276

" wviscosa i 274
viticina Boiss, 111, 235
wolgensis Wilensky 260
yeniyurukensis Bhattacharjee Hub.<lMor, 126, 26l
zoharyana Eig 138

zuvandica Rzazade 279
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