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SUNMARY _
The present investigation mainly deals with the classification and

effinities of Nelsonioidese, a little studied group in the family Acanthacese.
Its natural relationships are assessed in the light of data accummulated from
the fields of morpho-anatomy, palynology, and embryology. That the group is
definitely Acanthaceous has been proved by compariscn and correlation of
available evidence in relation to the closely allied families (Scrophulari-
aceae, Gesneriasceae, Acanthaceae, Pedaliacene, and Bignoniacease) of the order
Bignoniales, Bremekamp's (1953) drastic suggestion for transferring Nelson~
loidese to the visinity of Rhinantheas (Scrophulariscese) is therefore
considered untensble,

After an investigation into the structure of Nelsonioideae, its generic
interrelationships and taxonomioc coherence into a distinct taxon are discussed.
The subfamily status of this group has been sbandoned in favour of a tribe
(Nelsonieae) based on overall correlation and comparison of other subfamilies
in the Acanthaceae, The natural affinities of Nelsonieae in and around the
family Acanthaceas are also assessed,

Seven genera are recognised, their descriptions given (baged on the
observations of available species) and an artificial key to their identifica~
tion is also provided, Infrageneric classification 1s attempted for Staurogme
and Elytraria, Artifioial keys to the identification of supraspecific taxa
and species recogniged, are interpolated at appropriate positions., Nearly all
the species of Staurogyne are referred to their respective sections, sub-
sections, and series where possible. Two new sections are recognised in
Stauro s 3 varieties are elevated to specific status, and 12 new species
are described. The subgen, Tetrandra in Elytraris is recognized for the first
time, and a new genus Anisosepalum is described, documented, and circumscribed.
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Only one species in Elytraria is recorded to be new to science.

An extensive exploration of anatomical and palynological charecters is
undertaken, The ocourremce of bi-cellel glandular hairs and disoytioc stomats.
of mesogenous origin has been found to be as constant characters of Nelsonieae.
Peltate scales (found in L genera) and foliar sclereids in species of Staurogyme
mm“.mndfwthﬁrﬂﬁumtm;m@.

The ‘acicular fibres' which in the past were referred to as either 'large
raphides' or 'raphidines', are proved to be ordinary fibres and not cell
inclusions,  They are also recorded here for the first time in all the Nelsonieae
excepting Anisosepalum and Saintpauliopsis, Confirmatory evidence is provided
for the ocourrence of both "tricolpate' and 'tricolporate' pollen grains in the
Nelsonisae through the intermediscy of the prevalent 'tricolporoidate' (with
ill=defined pore) condition.

Two species complexes are recognized = in both cases a need for further
biosystematic, cytogenetical and field studies is stressed.

The work has been illustrated with line drawings (18 plates of figures)
which are supplemented by photographic plates (17 plates with 124 photographs).
Distributional date of the Nelsonleae and Staurogyne spatulata complex are
presented on two maps. Efforts are also made to correlate the taxonomic data
with those of phytogeography, and to elucidate the causes of disjunct distribu-
tion exhibited by many of the genera in this group (Nelsonieae).
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I, INTRODUCTION

The femily Acanthaceae (Jussieu, 1789) with its 250 genera and 2500
species (Willis, 7th ed. 1966) constitutes the ninth biggest family of the
tropics and subtropics. It exhibits four main centres of distribution:
Indo-Malays, Africa, Braszil (South America), and Central America.

From time to time the Acanthaceae has been referred to as one of the
closely allied families of the order 'Tubiflorae' (Engler & Diels, 1936),
'Personsles’ (Hutohinson, 1934), ‘Personatae' (Linnaeus, 1751) or'Scroph-
ulariales' (Cronquist, 1968). Although the cireumseriptionsof the orders
are mainly a phylogenetic concept and thus vari s considerably from one
authority to another, yet application of several names to a single order
merely induces serious teaxonomic confusion. Opinions might vary as to how
many families of this great group (Sympetalae) should form an order depicting
their natural as well as phylogenetic relationships. But available informa=-
tion on the phytochemistry of these families (Cf. Hegnauer, 1964 ; Gibbs,
1962 & 1965) support the original grouping of Engler & Diels (1936).

Leaving apart the question of natural association of families into an order
or orders which is beyond the scope of the present problem,one can conclude
that the valid and earliest available ordinsl name to the following inter-
related families (Scrophulariaceae, Orobanchaceae, Cesneriaceae, Acanthaceae,
Bignonisceae and Pedaliaceas) is 'Bignoniales' (Cf. Thorne, 1968). Therefore,
I have adopted Thorme's concept and circimscription of the order in the
present text,

The delimitation of the family Acanthaceae as a natural one from other
related families of the Sympetalae started early in the history of natural
classification. In 1895 Lindau at first produced the world monograph of
the family Acanthaceae in Engler's 'Pflansenfamilien' 4: 274-374. Taking data



from the comparative morphology, anatomy and palynology be subdivided the
family into four subfamilies: 1. Nelsonioidese, 2. Mendoncioideae,
3¢ Thunbergioideae, and L., Acanthoideas.

The outlines of Lindau's classification was generelly accepted until 1508
when Ven Tie ghem proposed to erect a separate family Thunberglaceae incorpor-
ating Lindau's first three subfamilies, But unfortunately he neither put
forward valid arguments nor documentation for this change. Consequently, the
working taxonomists could not support Tieghem's contention although many of
them realized the taxonomic difficulties in the family, _

Recently Bremekamp (1953), af'ter supporting twice (1938, 1944) the outlines
of Lindau's classification has come forward with a drastic comclusion regarding
the naturglness of the family Acanthacese. He has raised Thunbergioideae and
Mendoncioidese to their respective family status (Thunbergiaceae and Mendoncie
‘aceae) and changed his earlier contention of treating the Nelsonioideas as a
subtribe of Acantheas, Rather on the contrary, Bremekemp (1953, 1955¢% 1965)
has suggested the transfer of the Nelsoniocidese as a tribe (Nelsonieae) of the
Serophulariaceae and placed in the vicinity of the Rhinantheae.

-‘Although the present work is'mainly concerned about the transference of
the Nelsonioideae to Sorophulariaceae, it is realiszed that the problem,by its
very nature can.not be solved in isolation. As a result, during the course
of this work many species and genera of various interrelated taxa other than
the Helsonicidese itself /5.g. lilernia, Rhinanthus, Rlymobosorys, Isoplexis,
Bacope (211 under Scréphulariaceae), Mendoncia (Mendonoioidsae), Thunbergia

(Thunbergioideae) and Andrographis, Bremekampis, Gymuacanthus, Phlogacanthus,
Hygrophila, Symnens etc. of Acanthoideag/ were also investigated. For the

purpose of oon:pudqon fanily characters have been taken mostly from the recent
textbooks and relevant papers in the journals, while the data of the Nelson-

ioideae and Andrographideae (excepting the embryological ones) are largely



accumulated by euthor's own observations.

The Nelsonioldeae as & taxonomic group has long been recognised by various
suthorities, But its natural affinity in terms of family relationship hn not
been clearly elucidated. Bentham & Hooker (1876) stated "Tribus Schrophularineis
~eccendens, sed habitus et capsulae valvae concavae medio semiseptifera omnino
Acanthecearum,” Lindau (1894, 1895) too, failed to assess its natural relation-
ship within or outside the family Acanthaceae slthough he for the first time
attributed to this group a rank of subfamily within Acanthacsas,

 This fluid tamnomic situation has resulted in many interesting changes
as to the position of the Nelsonioideas in the overall context of family
relationships within the order Bignoniales., As a result, one can find contro=-
versial reports about the affinities of the Nelsonioideae: some follow the
tradition in keeping them under Acanthaceae but without adducing proper arguments,
while many authorities believe that the Nelsonioideae is an intermediate group
between the Acanthaceae and the Scrophulariaceaes On the other hand, its
genera like Elytraria, Saintpauliopsis, and several species of Staurogyne have
been in the past transferred back and forth several times from one family to
another (among Acanthacese, Scrophulariacese and Cesneriaceae).

In this chaotic situation, where data from the fields of palaeobotany,
cytogenetics, phytochemistry and pollination-ecology are entirely lacking,
assessment of natural relationships largely depends on the comparative characters
of morphoeanatomy, palynology, and embryologye As to whether the similarities
among the taxonomic groups are due to common origin, parallelism or convergence
poses a Aifficult question, the affinities of the group ascertained here are

mostly on corroborative evidence, Probably most of the taxonomists believe



that careful systematic investigation,together with correlation of all the
available data from various fislds of observations,in most cases,enable the
investigator 10 recogniz®: - parallel developments or convergent evolution.
Therefore it is assumed that the final conclusion about the relationship
is neither biased nor affected by the similarities dus to parallel develop=
ments or convergence.

The present work én the Nelsonioideae has been presented under five chapters
of which the Chapter Il deals with the structure of the group concerted.
After an extensive disoussion on the taxonomic importance of meero-and micro-
(morpho-anatomical, palynological and emb¥yological) characters of the various
genera recognized their neturel association into & coherent taxonomic unit
has been pointed out. Generic interrelationsidps have been discussed and
their descriptions together with a key to identification are provided,
Evolutionary trends, esological habitats and geogrephical distribution of the
Nelsonioideae are discussed in a minimum, As the study is not intended to be
a texonomic revision, no formal desoription of any species apart from those
which are described here as new to science is attempted. Infrageneric classi-
fication is provided in Elytraria and Staurogme. In the former, Subgen.
Tetrandre has been newly described while in the latter two new seotions (Seot.
Tetrasticlum and Sect. Zenkerina) apart from the two other previously recognised
by Bremekamp (1955) are created to incorporate all the species of this biggest
pentropical genus of the Nelsonioidese, Artificial keys are provided at the
appropriate places where further subdivision of the taxa was not possible.

I have mostly followed Bremekamp's (19550) scheme of infrageneric classifie
cation in Staurogme, but in some ceses with emended circumscription of the
recognized taxa and have tried to supplement morpholdgical data with the
anatomical ones, whers possible, Although Bremekamp's three Subsections



(Mecrosepalae, lMacroghlamydese, and Misrochlamydeae) in the Seot. Staurogyne
are recognized in the present classification, one might consider them to be
slightly umnatural groupings, This iz firstly because they are nainly dise
tinguished by a single charecter (relative length of the calyx to thet of the
corolla), and secondly because a few border-line species (cf. Appendix, pp. 206)

are encountered botween Macrosepalae and Miorochlamydeas. Notable examples
are St. vigina, St. dianirs, St. subrosulata, end Ste singularis. The laat
two species, acconiing to Bremekamp's classification, are placed under the
Subsect. Microghlamydeae, but their apparently nearest relatives (Ste rosulate
and Ste inaequalis respectively) on the basia of characters other than calyx/
corolla ratio are placed under the Subsect. Macrosepalas.

The species (only a few in mumber) included under the Subsect, Maoro=
ghlamydeas are closely interrelated and the group seems to be well-defined.
But,by and large, one can not help feeling that infrageneric classification
in such groups having innumersble closely allied species tends to become arti=
ficial at least below the sectional level., Series classification is attempted,
but as they are mostly based on single characters and often encounter inter-
mediate species, no latin name is applied, In the Subsect, MicrocHlamydeas
I ooulﬁlnnood in recognizing any of Bremekamp's series as a result of which
they have been dropped from the classification.

Chapter III and IV are of general nature and the former deals with the
comparison of the Nelsonioideae with the Acanthaceae, Scrophulariaceae (meinly
with the Rhinanthoideas) and other related families of the order Bignoniales.
In Chapter IV a consideration of attributing family, subfamily or tribal status
to this group (Nelsonicideae) has been assessed in the general affinity of
Bignoniales. The decisions and their favourable arguments are also put forward,

Finally in the Appendix taxonomic notes are provided for one of the two



species complexes recognized in the group. In both the complexes a need for
future biosystematic works together with extensive field studies in unravelling
these taxonomic problems is stressed, In Staurogyne, 3 varieties have been
elevated to species ranks while 12 species are described here for the first
time. Only one species of Elytraria is described as new to. science, the
specimens of whish were referred to as Lo sosulis by Benoist /[ef. In: ¥, Nusbert
eds, Flore de Nadagascar vole 1 (182): 25 (1967).7

The work is illustreted with line drawings (18 plates of figures) and two
maps all o;' w_l'.:‘i.ch arve original, while the data are documented with numerous
photographio plates (17| platu uth 12, photographs).

To save the space and nvoi.d. repetition tho genera are abbreviated in the
following way: St. = Staurogyme, A. = Anisosepalum, Q.=Ophlorrhiziphylion,
& = Gynocraterium, Saint. = Saintpauliopsis, N. = Nelsonis, and E. = Elytraria.
Varietal cla.ssiﬂm.t'ion i.s not usually atwted but the valid names of the
Inpao':lu together with t?:d.r synonymy and appropriate authorities are cited in
the general index (arranged sccording to alphabetical order). Only a few
‘distinot varieties are Tecognized in the course of the present investigation.
They are recorded under their appropriate species in the index but are not
keyed out in the text. References to the relevant litefmture are also glven
in an extensive emmeration under bibliogrephy.



. SYNOPSIS OF SUBFAMILIES, TRIBES, AND
SUBTRIBES IN ACANTHACEAR

In the introduwtory chapter I have alresdy mentioned that the family
Acanthaceas was originally subdivided by Lindsu (1895) into four distinct
subfamilies (of. pe2). Most of Lindau's successors with the exaeption of
Rremekamp, have accepted the customary definitions of these groups without
recourse to a. thorough critical investigation.,

As the present studics necessitate the ingorporation of Nelsonioideae
as a tribe Nelsonieae under the subfamily Acanthoideae (of, Chapter IV,

PDe 18,-186 )s it seems convenient to give at the begimning of this sccount

a brief enumeration of the classification system substantiated and followed
in the main text., This synopsis can act .as a ready reference to the taxonomic
position of those genera oited frequently in the text. .

However, I should frankly admit that the tribes end subtribes adopted
here are mostly based on Lindau's ciroumscription. Apart from the Androe
graphideae and Nelsonieae,I have limited knowledge asbout their distinctness
and delimitation, This is owing to the fact that they lie beyond the scope
of my present problem.

Only those geners which are cited in the present work are referred to each
4ribe or subtribe, They are arranged in alphabetical order and the type genera
are indicated by an asterisk. |



ACANTHACEAE
‘Subfam. 1. Subfan, .2.- S\Ib;\l. 3
Acanthoideae Thunbergioideae  Nendoncioideae
(including Landau's “Ihunbergia etc.  Gilletiells, &
Grolp Al " Group B,
Imbricatas Contortae

m A, Imbricetae

Tribe 1. Nelsonieae.

il

Tribe 3. Asystasieae
*Asystasia etoc.

Tribe 4. Graptopliylleae
‘Tribe 5. Pseuderanthémeae
Subtribe Pseuderantheminae
*Pseuderanthemn sto.
Subtribe Diclipterinae
Tribe 6. Odontonemess
Subtribe Odontoneminae
sumrib'i lionotheciinae
Tribe 7. Acantheae
*Acanthus
Selerochiton
Irichscanthus ete.
Tribe 8, Aphelandreae
Geissomerio
Stenandrium

Stenandriopsis stc,



Tribe 9. Isoglosseae Tribe 10. Justicieae
Subtribe Porphyrocominae *Justicia etc.

Subtribe Isoglossinae

Group B. Contortae

Tribe 11, Trichantherecae Tribe 13. Louterideae
Gymnacanthus Tribe 14+ Petalideae
Tribe 12, Hygrophileae Tribe 15. Strobilantheae
Asterssantha (fiygrophila) Tribe 16, Ruellieas

Eranthemum
*Hygrophila *Ruellia etc.
liomaphila Tribe 17. Barlerieae

Symnema eto. Lepidagatids etoc.
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II. STRUCTURE OF THE RELSONIOIDEAE

Ae ¥ n_and nowic e of ted haract
LABIL:

The Nelsonioideae, altbough & small group, exhibit a remarkable diversity
in babit, The genera are predominently erect or decumbent, berbacecus annuals,
wiile perennisl subshrubs and scrambling undershrubs are also frequent in
Staurogyne, Ophiorrhisziphyllon, and Auisosepalum. Rosulate or subrosulate
species are usually prevalent in Elytraria, but can also be found in several
species of Staurogyme. Most of the Nelsonioideae are free-living plants with
the exception of A, alboviolaseusm var. gracilius, which is reported to be epiphytic.

The character of habit and duration proves to be useful in identification
only when it is correlated with other features of taxonomic importance. As
an example, I have raised a wvariety of St, polybotrya to specifiic status
(8te cambodiana) after considering its perennial woody habit, elongated leaves,
laxly elongated racemose inflorescence, and larger calyx lobes.

ROOT:

A tap root with secondary and tertiary branches is frequent as in Stauro-
&yne, Ophdorrhisiphyllon, and others, Fibrous roots arising from a thickened
perennating rhisome are quite common in Elytraria and Nelsonis, whereas many
species (e.ge Ste paludoss, Saint, lebrunii, A, alboviolaceun var. gracilius) of
diverse genera produce adventitous roots from the nodes of their decumbent stems.

Sometimes these fibrous roots become fairly thickened and fleshy (eegs in
meny species of Staurogyne, and populations of N, ganescens inhabiting marshy
habitats), while in E, tuberosa they are markedly transformed into fusiform
tubers « a distinguishing feature of the speciess
SIEM:

The stem is generally herbaceous, sometimes undeveloped and rhizomatous



"

glving a scapigerous or subscapegerous habit, the flowering stem arising firom

e redicel rosette of leaves as in most Elytraria, a few species of Staurogyme,

and occasionally found in Saintpsuliopsis. Voody stem (particularly at the

base) is commonly met with in Subsect. Macrosepalse, Ser, C. of Staurogyne,

y, while many isolated species of the Sect. Stawrogme,

a few species of Llytraria, and A, lumbertii elso exhibit the same feature.
Ridged stems are not so uncommon as in St. spetulata, St polybotrys and

others, but usually the stems ave oylindrical, sometimes rooting at the nodes.

Prominent articulstion (swollen nodes) of the stems can be found in several species

#mc-.s-m_mmm)mw
Bmmhﬂauﬁthwmmpodinofmn m’h&msmm,butusunlly

the branchlets are very few in number, particularly mron.t-loving plants.

LEAVES: .

The leaves (at least the radical ones) are constantly herbaceous and
dorsiventral, They afford numerous characters of taxonomic importance in generic
‘and specific delimitations. Although alternate or subalternmate leaves are often
borne on the upper part of N, canescens, and several species of Staurogyne,
opposite leaves are the rule in Nelsonioideas., BExpeptions to this rule are
Elytrarie end Saintpanliopsis which bear mostly subalternate, subopposite or
whorled (verticillate) leaves.

The particular shape, size, and indumentum of the leaves are proved to be
relisble features in distinguishing closely allied species of Staurogyme and
Elytraria. The leaves may range from the very inconspicuous sise (e.g. 6=0 mm
iong) to extremely large type (up to 30 om long) as in E, macrophylla, Fetiolate
(either long or short) leaves are commonly met with in gll the genera, but
subsessile or nearly sessile leaves are also not infregquent - especially in

Helsonia, E, maritims, and several Staurogyns specles.



Fig. 1. TYPES OF VENATION AND THEIR COMPARISON
(Explanation in the text)
A & B = Nelsonioidese /A = St. euryphylla; B = E, acaulis
var., lyrata’; C & D = Rhinanthoideae /C = Rhinanthus;
D-Odnnitg?,&ﬂa&ndmmhidoae G stac .
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The leaves are mostly entire, subentire, repand or crenate, but in some
populations of N, canescens and A, humbertii they are serrulate or lobed, On
the other hand, E, scaulis var, lyrata and 5. cubana are especially remsrkable
in their lyrate leaves which are markedly different from those of the other
. species of the gemus,

mmmammmutmmﬂwcw
venation) of venation in the leaves, The primary veins coming out from the
midvein cheracteristically anastomose at the margin (Fig. 1. A,B), This can be
referred to as 'camptodromous' type following the terminology of A. Kerner
(1887) /ofs Stearn's Botanical Latin, 541, Figs 40 (1966)_7. 1In the lyrate or
serrulate leaves the primary veins go directly into the lobea or dentations
(Fige 14 B) = the main pattern however, remsins the same,

All these morphological features of the leaves are often correlated with
those of reproductive organs of the various species in Hlytraria and Staurogyme,
but reverse is the case with Nelsonia (cf. Appendix "Notes on N, canescens
complex” pp. 189-193).

ZNDUMENTUMs

Observations through a hand lens or a binocular microscope provide many
characters of taxonomic importance, especially at the level of species delimita~
tion, The hairs are either all non-glandular or sometimes mixed up with stalked
glandular oness These are not only restricted to the vegetative parts but are
also visible on the reproductive organs., Their distribution, density, and
nature are often a distinguishing feature of a particular species or genus
s8¢ Saintpauliopsis bears only eglandular hairs of distinctive type (Pig. 11. Cc).
Ste tenuispica is easily distinguished from its close ally St. merguensis by
the total glandular hairiness of the inflorescence axis, and St, anigozenthuas,
Ste hirsuta etc. possess both glanduler and eglandular hairs on their stems,



leaves, corolla (Pig. 6a. D) and capsules (Fig. 8 P). Both conspicuously or
inconspicuously papillate leaves are often met with in several species of
Stauroggme., These papillae may be either restricted to only one surface

(esge Ste paniculata var, glabrior possesses minute papillae only on the upper
surface) or distributed on both surfaces (esge Ste paludosa).

Genera like Staurogyne, Ophiorrhisziphyllon, Gymooraterium, end Azisosepalum
are at once recognized from the rest of the Nelsonloideae by & common character
hitherto unnoticed, i.e. the occurrence of round or oval, brownishewhite, and
thin 'peltate scales' (Fige. 11. B,I') on both surfeces of the leaves (mostly on
the lower surface), occasionally found on the bracts, bracteoles, and even calyx
lobes (e.ss Anisosepslum) too. Usually they look like minute scars on the
leaf surface, but in the monotypic genus Gynocraterium they are reported to be

“ holea'(in fact these are also 'peltate scales' which are deeply seated into the
epidermis) as mentioned by the collector.
INFLORESCENCE s

The inflorescence of the Nelsoniocideae is fundamentally a raceme, although
solitary axillary flowers (subtended by ordinary leaves instead of bracts) are
oecasionally found in Staurogyne (e.ge Ste axillaris, St. anigozanthus,

Ste vauthieriana end Sect., Tetrastichum).

The genera like Nelsonia and Elytraris can be characterized by the constant
possession of spicate inflorescences, The latter is almost unique in the
Nelsonioideae in baving one or more scapes {exvepting E, madagascariensis which
produces sessile spikes) which bear the flowering spikes at their spices.

Saintpeuliopsis, a momotypic genus is by far the most interesting in the
nature of inflorescences: its floral w divides characteristically in a
'soorpioid (szig-zag) manner (after Lawrence, 1966), but the sequence of matura-
tion (of flowers) is often inconstant, Stener (1934) while deseribing the gemus



for the first time reported the inflorescence to be a 'helicoid' cyme, DBurtt
(1958) on the other hand thought it to be a bractless raceme. All these confusions
are in fact due to the minute inconspicuous brects which are usually situated

Just below the calyx rim to which the two minute and hyaline bracteoles are
‘attached, rarely further below (Fl. 11. F).. As the branching tendency of the

main florel axis remains impaired, the inflorescence is basically a raceme
although superficially resembles a 'scorpioid' cyme. This is a remarkable

example of inflorescence modification which has been described in the text as a
modified raceme,

A conaidersble amount of morphological variations in the nature of infloress
cence has taken place within the gemus Staurogyne: all poasible modifications
(eegs branched or unbranched types, laxly paniculate, condensed or subcapitate
structures or spikes) of a true raceme have been recorded, All these characters
of the inflorescence, apart from delimiting closely allied species, are also of
utmost taxonomic use in the sectional classification of Staurogyme (ef. "Synopsis
of Subgeneric, Sectional and Subsectional Classification™ pp. 130-160).

The flowers of the Nelsonioideae are in general diohlamydeous, gamopetalous,
hypogynous, bisexual and constantly sygomorphic at least in relation to androecium,
Following the specifiic plan of the inflovescences (i.e. either raceme - condensed
or subcapitate, paniole or spike) the flowers are either sessile (Elytraria,
Nglsonia, and many species of Staurogyme) or distinotly pedicellates.

BRACTS:

The bracts of the Nelsonioideae exhibit remerkable diversities, especlally in
their shape, size, position and nature, They are constantly alternate and
generally herbaceous in the group, excepting Elytrvaria which bears characteristically
hard and scale-like bracts subtending the flowers: a character used in the
generic delimitation,



Fig. 2. TYPES IN ELYTRARTA
(Explanation in the text: 4in each figure
both dorsal and ventral views are shown)
A = o nodosa; B = Es madegaseariensis;
C = Ze scaulls var, acaulls; D £, marginata;
E = E, maritima; F = E, Klugli; C = B, tubervas;
H = E, bromoides; I= Le prolifera; J = H, planifolia;
K = E, shaferi; L = E, gubana; M = Es _macrophylla;
N = £, caroliniensis; & 0 = E, imbrisata,



Fig.-2.BRACT TYPES IN ELYTRARIA.
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Bracts may either be strikingly different from those of the ordinary
leaves or entirely alike, Particularly in the genus Nelsonia, and in Sect,
Tetrastichum of Staurogyne the tranaformation of the leaves into bracts is
gradually from below upwards, and there is no clearcut line . between the two.

Similarly, the brect sise is also variabls from below upwards as in other
racemose iltﬂorm-l where the bragts of lower mature flowers are always
bigger than those of the upper young ones. Buttha:l.rralxtivq length in
nn;wntim with the corresponding forms, if compared with the galyx lobea
supply a good ethe:dan for recognising meny subsections of the genus Staurogyne
(ef. "Synopais of subgeneric, Sectional and Subsectional Classification”

PPe 130-160).

Brects may be either filiform and minute (e.g. Saintpsuliopsis and many
species of Staurogme) /Fige 3.8/, trianguler with (Gymocreterium and several
species of Staurogyne) or without (Subsect. Microchlamydeae of Sect. Staurogzyne)
filifornm tips, long and lanceolate (Subsect. Macrosepalase of Sect. Staurogyne,
Anisosepalum and Ophiorrhisiphyllon) or leaf-like and mostly ovate or elliptic-
lanceolate (Nelsonia [Figs ke Ag/ and Subsect. Mesrochlamydeas of Sect. Staurogme)
[Figs 3. M, Y/« The shape, size, and nature of venation of these bracts provide
a set of useful taxonomic characters for identifying various species of Elytraria
(Figs 2. A~0) /of. key to species of Elytraria pp. 104-1067, The position of
the bracts is of partioular significance in Saintpauliopsis (just below the
calyx rim) by which one can be confident about the true nature of the Inflores-
cence, Although in other genera of the Nelsonioideae bracts are usually retained
on the inflorescence axis proper, there are many isolated species in Staurogyne
(egs St brevicaulis, St, thyrsoidea eto.) and Anisosepalum where a tendency to
unite with the pelicel is highly piounced (especially in St. brevicaulis they
are united with pedicel up to the ﬁd.dlo length),



Pige 5. CALYX AND BRACT TYPES TN STAUROGYNE
(Dxplenation in the text: A-¥ = Calyx types;
a, b, m and n = Bracts)

Ay & = Ste merguensis (Subsect. MicrooMlamydeae);
B, b = 5%, recemosa (Subsect, Miorcollamydese); ,
C = St spatulste (Sect. letrastiohun); D = Ste paludoss (Sect.
Zenkerins); © = 3%, capitata (Sect. Zemkerina); ¥ = St, kamerunensis
(Sect. Zemkering); © = Ste dolichocalyx (Sect. Zemikerins);
H = St, griffithiana /[Ser. A. (Heterosepalse) 7; I = St. chapsensis
[Ser. i (Hgterosepalae) /; 7 = St. mandicccena (Ser. C);
K = St versteegil (Ser. D); L = 3t. debilis [Ser. B (Isosepalae) 7;
¥ = 3t densifolis (Subsect. Maorochlamydeae), and N = St, longi~
brepteata (Subsect. Nacroohlamydess).



Fig.3.-CALYX & BRACT TYPES IN STAUROGYNE.
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BRACTEOLES

The presence of & pair of persisting bracteoles to easch flower is considered
to be one of the distinguishing features of the Nelsonioidese (exepting Nelsonia)
in comparison with most of the Acantheceae, They are usually herbaceous, filiform,
small or lsmocolate and large, ravely landeolate-spatulate (St. spatulats) in
all the genera excepting Elytraria which is characterised by subherbaceous, keel=
like, and aristate bracteoles.

The relative position of these constantly occurring opposite bracteoles is
of particular significance in delimiting genera of the Nelsonioideae and several
closely allied species of Staurogyne.

. CALYX:

- An outstanding feature of the order 'Bignoniales' lies in their persistent
calyx. The Nelsonioideae happily conform with the generaliszation, The calyx
members of the Nelsonioideae are usually united at least at the base, always with
fquincuncial' eastivation (Fige 15. 4). In five membered calyx the posterior and
one of the two anterior lobes remain always outside, the two laterals being
completely inside, and one of the anteriors remains both outside and inside
(Fige 15+ 4)e But in genera like Elytraria (Fig. 4e C, D) and Nelsonia (Fig. 4eB),
the two anteriors remein 4+ united to form an aestivation of four sepals out of whioh
two (posterior and the anterior) remain outside and the two laterals remain inside.

While the extent of sepal comnation at the base varies considerably in various
genera and species of the Nelsonioideae, St, capitata forms a distinot calyx
tube (sepals being united up to the middle, Figs 3. E), probably of protective
nature and coﬁld be involved in making the capsule indehiscent (Fig. 8. B).

The relative size in comparison to t'at of the corolla tube, shape, indumentum,
and number of sepals are of considerable taxonomic value in the generic delimitations
of the Nelsonioideas, and also useful at all levels in classifying the genus



Fige 4+ BRACT TYPES IN NELSONIA CANESCENS

AND CALYX TYPES IN NULSONIOIDEAE (exsept Staurogyne) -
(Explanation in the text)
Aa = N, canescens; B = N, canescens; C = American species
of Elytraria (i, bromoides); D = Afro-Asiatic species of
ilytraria (8. madagsscariensis); © = 0. macrobotryum;
F = G, guianense; G = Saint, lebrunii, &

H = A, humbertii(brl. = bracteole).
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Staurogyne. Subsimilar calyx lobes (posterior one being always very slightly
longer and broader than the rest) are found in Ophiorrhiziphyllon (Fige 4e E)
and many Staurogyne species), while they are prominently dissimilar in Elytraria,
Nelsonia, Anisosepalum (Figs 4« H), Saintpauliopsis (Pige 4e G), and many species
of Staurogyme (Fige 3. D,F,H,I,J, & M),

However, remarkable diversities are ensountered in Staurogyng in the mor-
phological nature of the calyxs In correlation with other characters of the
bracts and stigma lobes, calyx types in Stawrogyme provide numerous characters
of taxonomic value which are useful in circumscribing its several subsections
and series (cf. "Synopsis of Subgeneric, Sectional and Subsectional Classifica=
tion" ppe 130=160).

The number of veins (either one, three, five or more) in the calyx lobes
together with their shape and indumentum (either entirely glandular, eglandular
or mixed) a.ffoxﬂ. distinctive criteria, especially at the level of species identi-
fication, Similarly, the partioular shape of the calyx lobes is also proved to
be of utmost taxonomic value at the practicel level of generic and specific
delimitation.

The Nelsonioidese provide charecteristically a five-membered calyx, but in
genera like Nelsonia and Elytraris the number has been reduced to only four
(Pige 4o B, C)s This phenomenon of progressive comnation is obvious in all the
American species of Elytraria where the two anterior lobes are united at least up to
the middle (Fige 4. C), but in Afro-Asiatic (including the Subgen, Tetrandra of
Madagascar) species they are slightly united only at the base (Pige 4s D) - the
calyx looks at least superficially five-membered, Thus Benoist /cf., Flore De

Madagascar ed H, Humbert 182 (1): 26 (1967)/ while describing a new species of
Elytraria (described as Tubiflore madagascariensis) reported the calyx to be of
five sepals.

However, Nelsonia does not show any indication of early comnation process =-



Pige 5. ZIYPES OF COROLLA (excepting Steurogyne)
(Explanation in the text: A-F' = Intact flowers;
@-{ = Corollas split open after removing the calyces)
A, A', &= N, canescens; B, b = E, bromoides; B3' = E, maritima;
b' = B, madagasoariensis; C, ¢ = 0, macrobotryum;
D, 4 = Saint, lebrunii; X, e = G, gulanense; F, £ = A, humbertii,
& ¥' = A, alboviolacgum.
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probably it has attained its perfection in having a single anterior lobe which
is slightly bifurcated at the apex only (Pige Le B)e
COROLLA:

| A sympetalous oorplla., either of subactinomorphic or strongly szygomorphic
nature is the rule in Nelsonioideae, Size differences are of considerable
extent, especially in Staurogyne and Elytraria, but the form of corolla (either
strongly sygomorphic, only subasctinomorphic or both) is often characteristic of

the genus, e.g. Elytraria, Ophiorrhiziphyllon, and Anisosepalum always possess

strongly sygomorphic and bilsbiate corollas (Pigs 5. B, B', C, & F, F'),

Gynoeraterium bears remarksbly slender, subactinomorphic corollas (Pige 5. E),
while both subactinomorphic and gygomorphic types occur widely in Staurogme
and Nelsonia (Fige 6a, 6b, & 5. A, A').

In Staurogyne variation in corolla size is very great; f{lowers range from
6 mn (Ste viscida) to 3 om (e.ge Ste anigozantims, St, hirsuta etc.) in length,
These large-flowered species are s+ subshrubby in habit and produce a long, cam-
panulate tube (Figs 6a, D). Possibly this is an ndap‘l’.ntian to specialized insect
or bird pollination, lNowever, isolated examples or(havmg bigger, prominent
corollas are not so infrequent in the genus (e.ge Sts longifolia, St. major,

Ste subcordata /Fig. 6a, B/ ect.).

The muber of lobes in the corolla is always five, They are often sub=
similar in size and shape, perticularly in the subactinomorphic (weakly bilsbiate)
corollas (Fig. 6e, 4) but always remarkably dissimilar in the strongly zygomorphic
flowers having ddstinct bilabiate corollas (Pige 5. d)« Corolla lobes are

either elongate-lanceolate (Nelsonis, Elytrarie and Gynmocraterium), broadly

lanceolate (Qphiorrhiziphyllon), or often suborbicular to orbicular in Staurogyne.
In this respect, Anisosepalum is specially remarkable in having two minute,
filiform lateral lobes in the lower lip of the corolla, accompanied by a broadly



Pig, 6a. IYPES OF COROLLA IN STAUROGYNE

(Explanation in the text: A~F = Intact flowers;

&=f = Corollas split open after removing the calyces)
4, a = St, spatulata (Seot. Tetrastiohum); B, b = Sto
Subcordats (Seot. Zenkerina); C, ¢ = St, linesrifolis
Ser. D); D, 4 = St, hirsuta (Sers C); E, e = St. debilds
[Ser. B (Isosepalse) 7, & ¥, £ = St, coriacea (Ser. E).
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ovate middle lobe, Its middle lobe possesses a characteristic 'palate'
(Pigs 5. £) comparable to those of the other advanced tribes of the Acanthaceae
(eegs Asystasieae, Justicieae ete.) - probably adapted to bee pollination,

The aestivation of the corolla is characteristically 'descending imbricate’
in all of the Nelsonioideae, This means that the middle (lower most) lobe of
the lower 1lip constantly remains inside, while one of f.'ha upper lobes remains
entirely outaide, but the two upper lobes always cover the three lobes of the
upper 1ip (Pigs 15, 4).

The corolla lobes and their tube may either be completely glabrous or hairy,
of'ten with prominent veins, Similarly, the corolla tube may be either glabrous
or hairy inside, but usually it bears (m_epting Ser, E, and many species of
Staurogyne) a ring of eglandular hairs at the attachment of the staminal fila-
ments, The density of these hairs in the ring and the type of indumentum
(either wholly glandular, eglandular or both) are characteristics of particular
species, and are therefore useful in taxonomic identification.

The form of the corolla tube is also diverse in Staurogyne (either cam-
panulate, cylindricel with dilated upper portion or extremely slender tube-like),
unifornly slender in Elytraria (Pige 5. B, B'), slender and tubelike with e
dilated end in Gynooraterium (Fig. 5. E), while cylindrical and campanulate in
the rest (Pige. 6a, 6b, & 5, A, C, D & F),

Yellow or yellowishewhite colour largely predominates in the Nelsonioideas,
but wiite flowers are also frequently met with in several species, Blue and
mauve=coloured flowers are usually encountered in Elytraria, Nelsonia, and many
Steurogyme species, whereas red-flowered species (e.g. Ste grandiflora) are
rarely found in the latter, Specialized nectar guides are usually not obvious
in the flowers (of cowrse, nectar may be present which is produced by the disc
below the ovary), but occasional species (e.gs Ste dolichocalyx) with agreeable
fregrance indicates their preferemce for insect pollination,



Fige 6b. TYPES OF COROLLA IN STAUROGYHE
(BExplanation in the text: GeJ = Intact flowers;
g-j = Corollas split open after removing the calyces)
G, g = Sty densifolia (Subsect. Macrochlamydeae);
H, b = St, merguensis (Subsect. lisrochylamdese);
I, 4 = St, sandaksnica (Sect., Masghalanthus), &
J, J = 8t, diandra (Subsect. Microchlamydeae).
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ANDROECTUN:

Like many other sympetalous groups, Nelsonioideae possess typically
didynamous sygomorphic androecium derived through the sterilization of the
posterior £ifth stamen (Flg. 15. A). This reduced fifth stamen is often
represented by a small or long staminode in genera with four perfect stamens
(eeg+ Staurogyne and other related genera and Subgen, Tetrandra of Elytraria).
The genus Ophiorrhiziphyllon and Subgen. Elytraria of Elytraria are always
characterized by the presence of only two perfect stamens, usually accompanied
by two minute or prominent staminodes owing to the steriliszation of' the upper
longér pair of the didynamous stamena (Fige 5. o). But Nelsonia represents a
unique example having only two perfect stamens with no trace of staminodes
(Fige 5¢ a).

Staurogyne, a genus hitherto known to have always four perfect stamens,
can also show a tendency to androecial reduction in the number of stamens,

Thus Ste diandre (Thailand) containdonly two perfeot stamens, often associated
with two, rarely three staminodes (ﬁa.g. 6be J)e

Apart from the number of perfect stamens, particular anther shape with its
connective and mode of dehiscence of'ten provide useful taxonomic characters in
generic delimitations within the Nelsonioideae (ofs "Key to Genera of the
Nelsonioideae" ppe 89-90).

Most of the Nelsonioideae produce globose or subglobose anthers, but in
Elytraria anthers are charscteristically elongated (at least in mature flowers) =
sometimes provided with small or long distal appendages (Fige 7. K). Out of
the two elongated gnther lobes in Elytreria, one is often smaller than the other
or one of them is placed a little higher up on the connective (Fig. 7. K, J).
Other genera of the Nelsonioideae possess slightly dissimilar anther lobes, placed
at the same level or slightly at different levels (Fig. 7. A, &, F, & G).



Pige 7. TYPES OF STANRNS AND STICWAS

(Explanation in the text: A-X = Stamens;
L(1)=2(r) = Stignas) |

A = St subcordata; B = 3te Qlandve; C = S, spatulats;
D = Sts corisses; © = Saiat, lebrwnil; P = Oy meorobotrru;
G = Co sulanense; H = A, bumbertil; I, i = j, danescens;
J = Ls oarolindensia; J = Eo somulis; K = B, madgsscariensia;
m-z")-su-nmmﬁ'-wcmn-
1% = 3ty densifelia (Subsect. Meoreohlamdens); 17 = Sty hrsuts
(Sere £); 1% = Sto mermuensis (Subseots Misroohlemydese);
1’ = Ste dlander (Subscets Moroollamplese); 1° = St. loncth : ractoats
(mt-hmw; 17 = 5t suboordate (Sect. Zenkertna),
e 1° = 5%, coneses (Sere 275 ¥ = 0y meorobotrrum; N = Salnt,
isrumil; O = G gulenense; P-M @ = M cansecens;
and %(r) = Elyeraris. |
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In most of the Elyiraris species the two anther lobes are joined together
throughout their whole length and the connective is thin (Pig. 7. J, K), whereas
in other genera they are united only at certain points = largely widened apart by
their thickened wide conneotive (excepting only Ophiorrhisiphyllon where the
connective is small = not wide apart) /Fige 7. A=D, B, G, H & I/,

" Mostly the amther lobes are without any perceptible appendage, but apiculate,
mucronulate or tailed anthers (referring to the base) are not infrequent in

Staurogyme /esge Ste spatulatas, Ste cordasea (Pige 7. D), Ste rivularis etoy/.
Saintpauliopsis is quite remarkable for its anthers which are provided with

long, siender tails = each tail being bifurcated at the apex (Figs 7. E).
Usually the stamens are included and introrse in the Nelsonioideae, but
subexserted stamens are also not rare in Staurogme (ef. "Synopsis of Subgeneric,
Sectional and Subsectional Classification® pp. 430-160) and Elytraria, Conversely,
the genus Ophiorrhiziphyllon characteristically produces stamens which are much
oxserted from the mouth of the corolla tube (Figs 5. C)e
Staminal filaments in the Nelsonioideae are always placed alternately with
the corolla lobes and are joined with the corolla tube, nearly sf ﬁho base or
to some extent higher up the tube, St, petelotii merits particular notice as it
produces its filaments from nearly at the mouth of the corclla tube (at 5 portion
above the corolla tube). These filaments are extremely small in Nelsonia
(Fige 5 @) entirely glabrous in Elybraria, Ophiorrhiziphyllon, Nelsomia, Aniso-
sepelum, Saintpauliopsis, and sevoral species of Staurogyne. But most species of
mmm'motyph gonus Gynocraterium possess filaments which are
of'ten hairy with either glandular or eglandular hairs, sometimes the anthers
and the connectives also become hairy in many species, The characteristic hairs
present on the staminal filaments (i.e. either entirely glandular, eglandular
or both) sometimes prowide taxonomic characters for identifying closely related
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species, especially in Staurogyme.
GYNOECIUMN :

A bicarpellary, syncarpous, superior ovary is typically found in Nelson-
ioideae., The ovary may be cylindrical or obeconical in shape, gradually or suddenly
narrowed to form a style which is either alender and filiform or prominently
thickened and hollow to some extent (e.z. many Staurcgyne species).

The ovary is usually glabrous (e.s. Nelsonia, Elytraria, Saintpauliopsis,
and Anisosepalum), but many species of Staurogyne (esge Ste kemerunensis,

St, anigoganthus and others) show pilosity on their ovaries 'h_""l:ﬁf' mainly due
to stalked glandular heirs in association with a few simple/hairs.

Rao (1953) in an investigation of the floral enatomy of some 'Bicarpellatae’
pointed out diverse features of the dise in the Acanthaceae (of course, without
recourse to the studies of the Mendoncioideae and Nelsonioideae), He classified
the disec into two broad categories: (1) the 'cushion' type, and (2) the
tannular' type. The disc of the Nelsonioideae conforms to the firat category
which is chavacterized by the complete fusion of the disec throughout its length
with the floral exis. The disc may be either very smell or insignificantly
developed so that it is extermelly unrecognizable as such, and may appear as
forming a portion of the ovary at the base (e.g. Nelsonia, Elytraria, and many
other species of Staurogyne). In other genera the disc is often well-developed
to form &+ a swollen region sbove the insertion of the corollas This has been
described in the text as a 'cushioneshaped' disc, which is in fact, a swollen
lump of tissue just below the base of the ovary,

The style is always simple, mostly glabrous, but minutely hairy from below
upwards up to the middle in Gynooraterium and sparsely papillose in Anisosepalum.
This character when correlated with others give support to their generic status
in the Nelsonioldeae,
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The characters of the stigma in conjunction with other features of
vegetative and reproductive perts have proved to be quite useful in classifica~
tion end generic delimitations., Although the stigma characters occasfionally
encounter practical difficulties to observe them carefully in the hexbarium
sheets (owing to their fregile sof't tissue at the stigmatic surfaces), neverw
theless, they ars of considerable taxonomic as well as biologloal importance
. hitherto unnoticed by the previous workers in the Nelsonloideae..

Nost of the previous workers in the group have described the stigma of
Elytraria as either shortly bilobed or unequal, It is true that the atigma
is besically bilobed, but the lower lobe is always rather imperceptible,
particularly in the dried flowers of the herbarium sheets, The upper lobe is
always distinctive, often flattensd and olubeshaped which bends over the two
or four stamens (Fig. 7. Rr).

The stigmes in the Nelsonioidese are ususlly included, but in Cphiorrhizi-
phyllon and a few species of Staurogyne they are either prominently exserted
(Pige 5. C) or slightly exserted (Fig. 6a. F) along with the stamens, However,
subexserted or slightly exserted species may also oecur in Elytraria and in a

few American species of Staurogyue (eeg. Ste andgowantius, St. birsuts etc.).
FRUITS:

The characteristic fruit of the Nelsonioideae is a loculicidal capsule,
usually dehiscing into two woody reomrved valves after maturity. Only Sect.
Zenkerina of Subgen, Tetrastichum under Staurogyne deserves special mention as
its species bear tardily or irregularly dehiscent (rarsly indehiscent) capsules
(Fige 8+ B, C, & D),

The diversity of the capsule in its shape, size, indumentum, and nature
of the apex provide features of taxonomic importance in the group, The tip of
the cepsule may be truncate or subtruncate (e.g. Saintpauliopsis and Anisosepalum



Pig. 8. TYPES OF FRUITS ‘
(Explanation in the text: in each case
[mapting D and §71mo capsules are drawn -
one before and the other after partial dehiscence)

= St polybotrya (Sect. Detrastichun); B = St. paludosa (Sect.
Zenkerins); C = St. kamerunsmsis (Sect. Zemkerina);
D = Ste dolichocalyx (Sect. Zemkerina); ¥ = St argentes
[Bers A (Heterosspalas)7; 7 = St. anigosanthus (Ser. C);
G = Ste mandioccans (Sers 0); ¥ = St agrestis (Ser. D); I = St.

Sordscea (Sers E); J = St, debilis /Ser. B (Isosepalas)’;

K = St. longibracteata (Subsect, Haorochlamydeas); L = St, bullata
(Subseet. Kicrochlamydeas); ¥ = St. sandakanica (Sect. Maschalanthus);
N = Qs meorcbotrvum; O = Saint. lebrunii; P = N, canescens;

Q = E maritise; R = A, alboviolaoun, and 5 = Ay husbertii.
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(Fige 8. 0=5), elsewhere in Elytraris and Nelsonia (Figs 8. P, Q) gradually
pointed to fine tips, possibly an adaptation to effective dispersal (cf, Rendel,
1925) by elinging to the fur of passing animals, This is probsbly possible by
the fact that dehiscing valves usually retain a few seeds after the explosive
severing of the capsule,

The wardation in the capsule found in Staurogyne pertaining to its shape
and aize (Fig. 8. A=) afford good eriteria for recognizing closely allied species.
All tlese capsules in conformity with their ovaries are usually glabrous or sube
glabrous (Figes 8. A,B), but many species of diverse taxonomic relationships in
Steurogyme produce distinetly hairy eapsules (Pigs 8. C, F, G) provided with
glandular and eglandular hairs, But in Saintpauliopsis the capsule bears only a few
bristle-like eglaniuler hairs at the tip (Fige 8. 0).

Bach dehiscing capsule valve contains either two (most of the Nelsonioldeae)
or four (only in Subgen, Tetrastichum of Staurogyne) rows of sesds (Pig., 8, M & D)
borne alternately on thin (most of the Nelsonioideae) or thick (many Staurogyne
species) plagcenta, The placenta in each case divides characteristically into
two equal halves from the top to the base,

SEEDS:

Until now, the seods of the Nelsonloideae have been described as globose or
subglobose in outline and s always numerous in esch capsule /cf. Lindeu (1895),
bBremekamp (1953) and otherg/, The statement regarding the mwber of seeds is
true for a few genere (e.gs Staurogyme, Saintpauliopsis and Ophiorrhisziphyllon)
of the Nelsonioideas, but the genere like Nelsonia, Elytraria, Gymocraterium,
and Anisosepalum have + a fixed number of seeds in their capsules.

This fixed number of seeds and their testa charecters when corrvelated with
other features of independent source, largely help in the generic delimitations,

For example, Anisosepalum is unique in the Nelsonioideae in having (in each



Plg, 5. TYPES OF SENDS
(Explanation in the text: Al = Seed shape,

sigze and surface; a=i = Bars, spines or
hooks on the testa cells)

4, & = 3%, sploifiora; B, b = St. paludosa;

Cy ¢ = 0y macrobotryun; D, 4 = Saint, lebrunii;

E = A, mmbertii; F, f = N, canescens; G, g = E, imbricata;
H = 5, mardtima, & I, 1 = Androgrephis echicides /Tn eech case

of A~I both dorsal and ventral views are showg7.
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loculus) 6 or 8 larger seeds which are ventrally flattened (compressed), and
have a charagteristically large hilar excavation (Figs 9. E)s They are supported
by unindureted retinacula which quickly fall off at maturity, while their testa
is distinctly rugose (Fige. 9. %) but devoid of bars or hooks,

However, small hilar scars are also met with in Nelsonia (Pig. 9. ¥), and
sometimes in the species of Elytrerias, Staurogme (Fige 9 B, H) and Sainte
pauliopsis (Pige 9 D). Papilliform retinacula are often perceptible in several
species of Ilytraria and Staurogyne (#ig. 8. D), but their usual absence in the group
makes it unimportant for taxonomic classification,

All the Nelsonioideae apart from Anisosepalum, Gymocraterium ((‘:::aa were
not available), and Elytraris pessess solid bars or hooks on their testa cells,
some of widch ﬁmh end rebranch at their extremities forming uncinate structures
(Pige 9o @, b). These were at Pirst desoribed by Kippist (1845) az "hammer-headed

hairs" in Nelsonia: the statoment was subsequently supported by Osrsted (1854)

and Lindau (1895), But Bremekamp (1953) has rightly pointed out that these,
superficially resembling glochidiate hgirs of the domeeshaped testa cells,are in
fact provided with bars which straighten out elastically if the seeds are dipped
into water for some tims,

A uniform occurrence of solid bars or hooks on the testa cells of the
Nelsonioideae (with the exmeption as cited sbove) invalidates the statement of
Bremekamp (1953) in commection with Staurogyne, the seeds of whish are described
as only 'foveolate' without mentioning the bars or hooks,

The testa of the seeds in Elytraria is remarksbly granular (the papillae
can be of course, compared with the reduced solid bars, Pig. 9, g) accompanied
by oomional irregular areas of depression, while that of Staurogyne and
Ophiorrhisiphyllon is constantly 'foveolate' with sparsely @istributed patches
of irregular depressions (Fig. 9. 4, B, & C),
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The seeds are usually globose or subglobose in most of the genera in the
Nelsonioidese, but tlds cennot be taken as a general rule since other types of
seeds (e.gz. round or obovate in Anisosepalum, oblong or suboblong with many
feces in Saintpauliopsis, Elytreria, and many species of Staurogyns) are not
so infrequent in the group. In a recent paper Long (1970) has described the
seeds of Elytraria to be s+ flattened (of. pp. 279), while similar seeds are
frequently encountered in varicus species of Staurogyme.

It seems that careful comparative studies of the seeds in the family
Acanthacese  may in future, yield fascinating taxonomic information which can
be of value in the glassification snd generic delimitations of the family.
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B, Studies in the micro-characters, their tion

and taxonomic importance
The taxonomic importance of micro-characters has been emphasized much in

recently published monographic work., A growing tendency among taxonomists is
to explore new dats and synthesize them into the framework of the existing
classificaetion., However, one should not overemphasize the value of micro=
characters in comparison to that of the macro-morphological ones. It is only
their correlation that counts much in the classificatory systems.

In the present investigation I bave tried to focus particular attention
on anatomigcal and palynological characters of the Nelsonioideae which have
not previously been thoroughly studied.

MATERTALS AND METHODS
Anatomical studies into leaf, stem, root, fruits end seeds are all based

on dried herbarium specimens excepbing the developmental studies done on living
plants.

Small pieces of dried specimens (any organ required for anatomical studies)
were kept overnight in a dilute sclution of about 107 KOH for softening. The
concentration of KUif is varied depending on the texture of the original tissue
concerned (i.e. elther woody and hard or soft). Next morning the softened
materdials are thoroughly washed with water after decanting off entire KOH
solution, If the materials are too dark owing to some chemical deposition,
addition of a few dzvpsofzﬁﬂzozwﬂloﬂdnoanddmlourinthatma
quickly., After thorough washing the materials are preserved in 705 PAA
(Formalin: Acetic Acid: Alcohol) for hardening and become ready for sectioning
within a couple of hours,

Histological studies into the root, stem, leaves (lamina and petiole),
fruits, and seeds were all done by cutting hand sections from comparable regions.
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All the available sheots have been examined and woucher specimens together with
permanent slides are preserved at the University of Zdinburgh, Taxonomy Section
at the Royal Botanic Garden., The data obtained during this investigation are
discussed under the following headlines:
2o0Z

Root anatomy at the primary growth shows 6 or more radial vescular bundles,
while in mature roots secondary growth is prominemt. In 0, macrobotryum the
wmmmhmmm

The cortex is ususlly parenchymatous, sometimes becoming slightly thickened
at the outer layers, but in some fleahy roots of Helsonia it possesses many
conspicuous air chambers ( Pl. 13.F).
STk

“he anatomy of the stem provides many texonomic chamoters of importance
in the grous. These are particularly walusble for gemeric dclimitations and
also in the seoticnal classification of Staurogyme (efe pp. 89-90 & 127-129).

The extent of hypodersis (either of 2 layers or many layers) can be used
as one of the distinguishing eriteria for the recognition of closely allied
species. The paremciyumetous cortex also veries in its thickness, depending
nainly on the diameter of the stem, and the wascular bundles form a complete

ring in the very early stages of primary growthe

Nethod: OSmall pleces of tissuecs (softened previously by KON and washed
thorougily) were fixed in alcoholic (7% copper acetate for about 8-10 days.
Fand sections were taken from these fixed tissues and plased in agueous ferrous
sulphate (0.5°) solution for about 3 minutes, This was followed by a thorough
washing in water anl the sections woere ultimately treated with 70/ aleokol and
mounted in glycerine jelly, Tamin-containing cells showed positive reaction to
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become darls blue in colour (Peacock, 1955).

The cortical tissues ofroot, stem, and petiole in many species of Staurogme,
Elytraria, populations of Nelsonia, and the genus Ophiorrhiziphyllon possess few
to many specialized thickened cells containing tanniferous substances. They
superficially resemble young sclerified cells and their contents look granular
in appeerance, Although their nature and distribution do not appear to be of
any taxonomic wvalue in delimiting genera and species, yet their constant absence
from other genera of the Nelsonioideae (e.g. Saintpauliopsis, Gynograterium,
and Anisosepalum) probably indicates some affinity amongst these genera compared
to those which sometimes possess tannin-containing cells.

'ACICULAR FIBRES'

Thin elongated fibres ("resembling large raphides"}) named 'acicular fibres'
(Russow, 1880) -« a unique anatomical feature of Acanthaceae - are also constantly
found in the Nelsonioideae except Anisosepalum and Saintpauliopsis. They are
invariably present in the root, stem, petiole, and veins of the lamina (Pl.1.A-H),

Available information on their nature and distribution within the family
Acanthaceae is surprisingly scanty. But their occurrence has been reported so
far in about 26 genera (of. Metcalfe & Chalk, 1950 and Solereder, 1908).
Bremekamp (1953) could not recognisze these elements which he referred to as
*raphidines' in the Nelsonioideae (pp 537=538). But I have found these fibres

invariably in the Nelsonioideae referred above and in Synnema, Gymnacanthus,
Phlogacanthus, Bremekampia, and Acanthus.

These fibres (Fig. 12,D) occur either individually or in groups, usually
in the phloem tissue surrounding the vascular cylinder of stem, root, petiole,
and veins of the leaves. Their distribution and number vary enormously in the
species of St , while Nelsonia is unique in the Nelsonioideae for having

‘acicular fibres' both in the phloem tissue of the vascular cylinder and also in



Pl, 1o *ACICULAR PIBRES' IN WELSONIOIDEAE

(Explanation in the text: A = cleared leaf,
and BeH = transverse sections)

A = A portion of leaf (lower epidermis removed) in St, micro-
phylla (x 145); B = A portion of petiole in St. longifolia
(x 650); C = Petiole in B, macvophyllas (x 145); D = A portion
of stem in O, macrobotryum (x 145); E = Part of stem in
N, canescens (x 145); P = Vasoular cylinder of root in
E. tuberosa (x 650); G-Amﬂioﬁofltwin.;_mm
(x 145, note the presence of 'acicular fibres' in the phloem
end in the pith), and H = Part of the same - highly magnified
(x 650)s [af = 'acicular fibres'; of = cortical fibres,
and te = tannin containing cellg/.
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the pith cells of the stem (Pl. I. E & 6).

Russow and Roulet were of the opinion that these fibres (especially the
bundle of fibres) are derived from a mother cell which on repeated divisions
produce numerous small cells adjacent to each other, The fibres lie freely
in the cavity of this mother cell, since the primary lamellae of the 'acicular
fibres' become resorbed during their development. As a result, they have been
in the past always referred to as peculiar cell inolusions (raphides or
‘raphidines').

To £411 a gap in the knowledge of true nature regarding the 'acicular
fibres' I endevoured to cut serial longitudinal sections of the shoot tips of
N, canescens. Although I could not achieve successive stages in their develop-
ment owing to the lack of suitable fresh materials, careful observationa of
numerous transverse sections under polariszed light and high resolution of the
compound microscope explicitly indicate that they are in fact phloem fibres -
not cell dinclusions., This can also be deduced Ifrom the fact that each of
these fibres invariably possesses a thin primary wall of its own (Pl. I, F & H),
they never occur at the meristematic region of the shoot apex, and there are
numerous pits on their walls, Further, they can be transformed into cells
superficially resembling sclereids in the veins and veinlets of St, microphylla
(Pl, 1. A).

However, these asicular fibres differ conspicuously from other ordinary
phloen fibres found in the diverse plant families in their absolute size
which is comparatively much smaller than that of the latter. In transverse
sections occasionally they appear to be slightly separated from the primary
wall and thus seem to lie freely in the cell lumen. This is of course, not
a universal character of these fibres as there are many instances (Pl. I. B & D)

where they arenot separated from their primary walls. As these fibres are
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acicular in shape and also differ from the ordinary phloem fibres of many
angiosperm families in their overall length (0.2-0.9 mn), the application of a
separate name (‘'acicular fibres') to these peculiar phloem fibres of Acanthaceae
seems tobe Justified.

Future studies into the development and distribution of escicular fibres
nighb};mfitnhls in understanding the generic relationship within the Acanthaceae
and could be also useful in generic circumscription.

VESSEL ELEMENTS

Method: Jeffrey's method of maceration as outlined by Johansen (1940) was
followed for the present investigation, but a quick method of staining was
applied to save time., After decanting off the entire maceration fluid the
materials were thoroughly washed with water several times and were left over-
night in water, Next morning a small piece of stem was taken on a clean slide.
By the help of a needle and a pair forceps only the vascular tissues were taken
out under a binocular microscope. They were stained with safranin dissolved
in methylated spirit for about 10=15 minutes and ultimately dehydrated thoroughly
with absolute alcohol. Permanent slides were made by mounting the macerated
tissues with euparal,

The vessel elements in the Nelsonioideae usually possess simple perforation
plates at their transverse or obligque end walls, Occasionally these perforation
, plates are also observed on the side walls, especially in the species of
Staurogyne. The secondary walls of these vessel members are either pitted,
reticulate or annular, but in Saintpauliopsis they are always annular. The
diameter of the vessel elements varies considerably from 21=54 win most of the
Nelsonioideae, but in Saintpauliopsis it never exceeds 18 w (12-18/), Future
thorough studies in this direction might provide useful taxonomic and phylo-

genetic information,
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NODAL ANAT

Serizl transverse sections through the nodal region of the stem illustrate
that the node in the Nelsoniocidese is constantly unilacunar with one trace going
into the petiole (Pl. I.C)e Bremekamp emphasized the taxonomic importance of
articulated (Jointed together as seperate units) stems in the family Acanth-
aceae, In fact the very characteristic swellings sbove the nodes of many
Aceanthaceous members (including Thunbergioideee and Mendoncioideae) can not be
treated as homologous with the prominent swellings (articulations) of the nodes
proper - often found in the plants bearing opposite leaves., Both articulated
and nonearticulated species can be met with in diverse genera like Staurogyne,

Elytraria, Andrographis, Justicia and others. But none of the species in the

-

tribes Andrographideae, Trichanthereae, Hygrophileae, and Nelscnioideae exhibit
comparable swellings as encountered in meny advanced members of the Aca:thaceae.

Anatomical observations into these swollen regions above the nodes reveal
the presence ofzgreator number of parenchymatous tissues in the pith and also
in the cortex. Simltaneously a considerable increase in the collenchymatous
cells is also noticed in the hypodermis, The vascular cylinders in these
regions usually slow weak secondary growth by having always a smaller extent
of xylem tissue in comparison to that of the intermodal region. Up to certain
periods (earlier periods of shoot growth) the vascular cylinders in these swollen
regions do not form complete rings of xylem tissue, These are probably responsible
for rendering these regions (swellings) much softer than others.

This peculiar character of shoot swellings (particularly at mature living
states) in Acanthaceous members may have some unknown physio-ecological
significance which on further investigation might prove to be of taxonomic
significance in tribal and generic delimitations.



Fig. 10. PETIOLE ANATOMY IN T.S. (transverse section)
(Explanation in the text: p = Periderm; pf = Pericyclic
f:lhm; S0 Sutiile containing cpus; af = 'Acicular
mm','mw-m&m mo) ;

A‘-ﬂp_mm B = Bt, obtusa; C = Bt, coriacea;

D = St. paludosa; E-Ws F = St, rivalaris;

G = St, spetulata; H = St. sp. (China); I = Saint,

debrunii; J = N, canescens; K = E, nodosa; IL-E, macrophylla,

and N = E, madagascariensis.



Fig-10 -PETIOLE ANATOMYIN T-S.
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PETIOLE

As the anatomical structure of the petiole wvaries considerably depending
on the particular region from which the sections are cut, a constant comparable
region (i.e. the distal end just below the base of the lamina) has been chosen
for the study. Although the petiole anatomy does not help in the classification
of Staurogyne, yet it is of tewonomic value at the level of species delimitation,
especially when its characters are correlated with others,

Most of the Nelsonioideae possess a 3=traced petiole, the main bundle of
which may be either of arc shape (Fig. 10) or 4 round in outline (Fig. 10. C & L).
Exceptions are St, rivularis (Fig. 10. F), N, canescens population and others
containing four subsidiary bundles instead of the usual two, while St. dasyphylls
(Pige 10, £) is unique in having six subsidiary bundles (3 in each flank of the
main vasoular bundle), Further, Sailutpauliopsis is characteriszed by a single=-
traced petiole (Fig, 10. I), but the condition may also be found rarely in
Staurogyne (esge in an undescribed spesles from China) /Figs 10. H/.

The petioles are often nonewinged, sometimes slightly winged in Staurogyne
(eege St, rivularis, St, dasyphylla etc.) and populations of Nelsonia, while in
E, madagescariensis conspicuously winged petiole (Fig. 10, M) is one of the
distinetive features of the species,

The extent of collenchymatous tissue in the hypodermis of the petiole varies
enormously from species to species Z&mparo St. cordacea and St, paludosa
(Figs 10. C, D)_/, while a few populations of St. spatulata complex are outstanding
in their petiole anatomy: the main vascular bundle is surrounded by a zone of

pericyclic fibres (Pige 10, G). The outer epidermis of the petiole in St, coriacea
is ruptured at many places where periderm formation has been recorded (Fig. 10. C),
FOLIAR FPIDERMIS

Method: BSmall epidermal peelings can be easily obtained if the softened (by KOH)



Flge 11, TIPES OF INDUMENTUN
(Explanation in the text)
A (a=a’) = Stawrogyme /& = eglandular hairs; a' = glandular
hairg/; B, B', & 5b = 'Peltate Scales' /B = St, spatulata;
B' = A, busbertii, & Bb = 0, mecrobotryun/; C (o=c') =
Seintpeuliopsis /5 = eglanduler hairs; o' = glandular hairg/;
D (a~a') = Nelsonia /A = eglendular hairs; d' = glandular
hairg/; ® (e-s') = Zlytreris /5 = eglandular haire;
e' = glandular hairg/, & P (£) = Bi-celled glandular hairs
of the Nelsonioidese.
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leaves are dipped into a solution of 25% Hy0, (concentration depends on the
thickness of the leaves)., They are washed in water, stained either with cotton
blue dissolved in glycerine agar or with 507 alcololic safranin dehydrated
thoroughly, and ultimately mounted in euparal, But the best result obtained so
far, proves that Delafield's iron haematoxylin is the most suitable stain for
studying the epidermal peelings,

The epidermal cells in the Nelsonioidease are eitber rectangular, slightly
irregular or markedly undulate in outline, always provided with broad lumens,
liost of these cells possess moderately thickened or thin cell walls, but
St. pedicellata (Esst Borneo) is remarksble in heving profoundly thiskened
epidermal cells, the walls of which contain mumerous pits (Pl. 3. C).

- The characteristic Acanthaceous cystoliths are always ebsent from these
calls as from all other tissues of the Nelaonioidesme, Fowever, in E_lm
abundant prismatic crystals of celcium oxslate are formed especially along the
edjecent cells of the veins and veinlets (Fl., 3. E)., Unlike the oystoliths
they lie freely inside the lumen of the cells., Smaller crystals are rarely
found in some species of Stawrogyne, while they are entirely lacking in the
rest of the Nelsonioideae.

INDUMENTUM

Basically two types of trichomes are recognized in the Nelsonioideae:
multicellular, clothing simple type (eglandular), and the glanduler type provided
either with a bi-celled dumb=bell shaped /rarely 'C'-sbaped, €.z St. Vauthieriana
(PLls 2. ¥)_7 or 4 to 8-celled saucer-shaped head (Pl., 2, A).

These trichomes are usually uniseriate and smooth, but they are charace

teristically ornamented in Saintpeuliopsis (Fig. 11. Cc) and in a few species
of Stawrogyne (Pig, 11, As). A few American species (e.g. St. anigozanthus,

St, hirsuta and St, microphylla etc.) are worth mentioning in this respect as



(Explanation in the text; all photomicrographe

are taken from the epidermal peclings; D and G =

upper epidermis - the rest are lower epidermis)
A = St, vauthderiana (x 145); B = S, elongata (x 145);
C = Ste axillaris (x 145; note the papillae amongst long
baire); D = St longifolis (x 145); = = Zmmbergis laurifolis
(Yhunbergioldeas; x 174 = note the bi~gelled glandular hair);
¥ = Ste veuthderdans (x 174); G-wwr-m
pediocllats (x ¥45), and F = St, sdnarug (x 45).
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they possess trichomes (both glandular and eglandular) which are biseriate

below and uniseriate above (Fig: 11. Aa & AR).

. Sometimes the hairs in the Nelsonioidese are very short and undeveloped =
thus giving an appeerance of 'papillae’ (not comparable with those formed by
the direct prolongstions of the epidermal cells) which may be either on both
surfaces of the leaves /8¢ Ste paludosa (Pl., 3. A)_/ or restricted only to the
upper surface, e.g. St. singularis var. longipedicellata (Pls 2. ).

The commonly oegurring bi-celled glandular hairs (Pl, 2.) of the Nelson-
ioidese deserve particular attention regarding their possible physiological
function, Their stalk is made up of 2-3 small @ells and the specialized head
cells (2 in number), unlike meny glandular (supposed to be of secretory or
excretory function) hairs, do not contain a thick cytoplasm. If a fresh leaf
is dipped for some time under water containing e drop of India ink and later
on observed under ths microscope, the distal ends of the head cells will be
found to have accumilated the ink inside, Indie ink is not a dye, and only
the head cells specifically absorb it, suggesting that these hairs have an
sbsorptive function, This may be significent in the forest enviromment,
enabling the plants to absorb the leachates of overhead canopy (cfs Tukey,
1966, 1969).

DEVELOPMENT OF BI-CELLED GLANDULAR HATRS

Method: Observations on the development of stomata and likewise the glandular
hairs necessitated the use of living fresh material from the green house of the
Royal Botanic Garden, Edinburgh, Young, unfolded leaves of St, paludoss and

Ee maritima were collected in 3 : 1 (absolute alocohol: acetic acid) fixative

and left for about 10«12 hours, They were then teased out on a clean slide

with a drop of 1 acetocamine by a flat=bottomed needle., Staining became inten-
sified after repeatedly heating and ccoling the slide over the flame of a spirit

lamp. A cover slip was carefully placed over the teased out material before



Ple 3. EPIDERNAL PEELINGS AND T.S., OF LEAVES

I(Explmtion:l.nth.o text; A and D = transverse sections of
the leaves; B, C, and E~C = epidermal peelings)

A = 3t, paludosa (x 174, mark the papillae and stomatal turrets);
B = Phlogaoanthus carviflorus (x 650); C = St. pedicellata
(:_:780; note the pits on the walls); D = Section through a
stoma in St, paludosa (x 780; mnote the turet and its accompanying
cells); E = E, shaferd (X 145); F = Andrographis rochii (x 650;
oﬂtﬂithﬂammm).mdcsmm_og&agﬂ(x 145;

note the 'anomooytic' stomata and characteristic 'peltate glands').
55 = peltate gland; ¢ = stomatal turets; p = papillas;
g = gland, and ¢ = cystolith/,
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the drop of acetocarmine completely dries up. The edges of the cover slip
nay be sealed off with rubber solutitn or cutex for maiing the slides per-
manent, but it is advisable to take photographs or make camere lucida drewings
from the temporary mounts. The reascn is obvious: the stain fades out quickly,
and the acetocarmine dries up gradually to make the slide hasy.
Thbi-eenodghndul-rhdriﬁithlatfiutnmhuamn,m

protuberance on the epidermal cell. (Fige 12, 4, ,). Soon after the pro-
hmtﬁn of this outgrowth a dense cytoplasm along with a nucleus gradually
becomes visible (Fig. 12. AS)' The first two successive divisions of this
nucleus are unequal and periclinal (in relation to the horizontal plane of the
epidermal cells) so that a row of three cells are formed (Figes 12, AG). Out
of these three cells the topmost one becomes always the biggest and also
contains the biggest nucleus. This cell now ultimately divides anticlinally
(in relation to the epidermal cell) into more or less two equal cells

(Pige 12, A -a)' At maturity, these two cells strikingly enlarge in their
horisontal plane and thus ultimately become dumb-bell shaped in outline
(Fige 12 As).

SCALES

The thin peltate scales so characteristic of Stauwrogyne, Gynocraterium,

Ophiorrhigiphyllon and Anisosepalum are multicellular structures but without
any perceptible stalk of their own (Fige 1. B, B' & Bb; Pl. )e They

are usually attached to the epidermal cells by a group (ring) of comparatively
thicker cells at the middle (Fig, 11, B=-Bb); these cells also take up denser
stain than others, The occurrence of scales in the Nelsonioideae is for the
first time reported here and their taxonomic significance has also been discussed
in the text.




of an upper epidermis - the rest from lower epidermis)
A = 5%, peludogs (x 45); B = St paludogs (x 650);

C = 3t, obtuga (x 650); D = St, obtusa (x 15);

E = 3%, vauthiorians (x 945); 7 = St, shanica (x 145);
G = St, cambodiong (x 445), and H = St. minerus (x 145).
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A = 0, meorobotryum (x 145); B = 9, mecyobotryum
(x650); C = Saint, lebrunii (x 145); D = Saint,

debrunid (x 650); = = N, canescens (x 650); ¥ =
Es saroliniensis (x 145); © = Lepldagathis trinervis
(x 650), and 1 = Jonlonets lintaviens (x 650).
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STOMATA

Until now Paliwal (1964) & Inamdar's (1970) reports of the occurrence of
‘discytic' stomata in E, acualis are the only information at hand on the
Nelsonioideae, However, they did not undertake any developmental studies of
this species. In the present investigation I have explored all the available
species of the Nelsonioideae supplemented by the developmental studies of
Es maritins and St. paludoss. .

" The mature stomata in generel are 'simple diacytic' (Pl.. C,D)y but
'double diacytic' types are also not infrequent in the Nelsonioideae.
Populations of Ne canescens (Pl. 5.E), Es shaferi, St. obtusa (Fle 4. C,D)

St. paludosa (Pl. L,B) and other diversely related species illustrate this
variation. These stomata often project above the level of epidermal cells
and thereby look like ‘turrets' (Pl, 3. A). On the other hand, 'simple diacytie’
stomata are usually placed at the same level or slightly above the epidermal cells,
The stomata are mostly confined to the lower surface of the dorsiventral

leaves, but occasionally they can also be found on the upper surface; the
frequency is however exceedingly low (Pl. 4. G)., Leaves (particularly at the
upper portion) which are + isobi lateral, contain stomata on both surfaces:

the frequency may either be equal or slightly different.
DEVELOPMENT OF STOMATA

The stomatal meristemoids are easily recognizable by their smaller sisze, denser
oytoplasm, prominent nuelei and spheroidal or semi-lunar shape (Fig. 12. B, G;
Pl. 6.C)s The first division (periclinal) of the meristemoid cell in each

case (Fige 12. _32-5’ 02.3) produces two unequal cells with two unequal nucled,
The eell containing smaller mucleus is the S, (first subsidiary cell) which
later on enlarges quite considersbly along with the meristemoid, The next
division (which is also periclinal) of the cell containing bigger nucleus again



Fige %2, DEVELOPMENT OF GLANDULAR VATR
(Bimcalled) & STOMATA
(Explanation in the text)
A (1=9) = Development of bie=celled glandular hair

in Ste paludosa; B (1-8) = Development of 'simple
diecytic' stomata in E, maritima, and C (1=10) =
Development of 'double dlacytic' stometa in St, paludosa.

(SM = stomatal meristemoid; GHC = Guard mother cell;
gc = Guard cell; so = stomatal opening; Bys Sps By, &
-#-mdﬂuyem.-thmm indicate their



Fig.12- DEVELOPMENT OF GLANDULAR HAIR(bi-celled)
& STOMATA-



Pl, 6,
OF SIMPLE DIACYTIC STOMATA
(Bxplanation in the text; A and B = transverse sections
of anthers showing placentoids; CeH = stages in the de-
velopment of simple diacytic stomata) _
A = Thunbergla laurifolia (x 145; only one anther lobe

is shown); B = St, merguensis (x 145; one anther lobe
is shown), and CeH = B, maritima (C~E x 650) and (P=H x
1375) .

/P = placentoid; gme = guard mother cell; sm = stomatal

merdstemoid; 81 = first subsidiary cell, 32 = second

subsidiary cell, and go = guard cell/.
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produces two unequal cells out of which the middle one 1s lenticular in shape
(the guard mother cell i.es GNC) and the other cell: (82 = second subsidiary cell)
remains exaotly opposite to the S, (Pige 12 135 .3 s 6,6, H),

Up to tids point stages are the same in both 'simple’ and ‘double’ diacytic
stomate. But in the formation of 'double discytic' type the meristemoid cell
divides (periclinally) twice more to form two other subsidiary cells (s & 34)

ﬁu. 124 C;_g7 in a siniler vay as to the formation of S, mdszboron the
| guard mother cell (GMC) divides anticlinally to form two crescentic guard cells
in each case (Fig. 12. BG—? 09; Pl, 6.G )s A small pore develops gradually
at the middle region of the common wall and ultimately the mature gmu'd cells
become full of chloroplasts. In both cases, the subsidiary cells (either 2
or 4) remain at right angles to each other (or one another) in relation to the
longitudinal axis of the guard cells (Figs 12, Bg C,n5 Pls 6.G Je As the
subsidiary cells (2 or 4) in both cases are derived "rom the stomatal initial
(meristemoid cell) proper, the stomatal complexes are 'mesogenous' in origin.

Paliwal (1964) doubted thn earlier contention of Pant & Mehra (1963)
that the stomatal complex ‘.tn some of the Aou:thwm could be formed by the
succeasive five divisions of the m-rutemid oell, But the present studies
strongly support Pant & Iohn., who for tha first time reported the occurrence
of 'double diacytic' stomata in &I.&LM Nees (= Hygrophila
spinosa T. And.), and they are also found in M Nees (Pl.5, G).
This has also been confirmed by the reSent independent work of Inamdar (1970).

Occasionally 'simple diacytic' stomata may either contain one or rerely
two enlarged 'encircling' cells (as has been termed by Paliwal) which can not
actually be treated as m;idim cells, The reasons are obviocus: their
occurrence is not constent and their outer walls show similar undulations
characteristic of the epidermal cells. They become specialized (enlarged)



57
only to accommodate the enlarging subsidiary cells of the stomatal complex and
are therefore an example of variation in the epidermal cells proper.
SCLEREID §
Nethods .fmeli pieses of dxied Lesves from 6 herbariim sheste Were'at Pirst
soaked overnight in 20§ XKOH lnluuun (thick leaves require a higher concentra-
tion) with a few drops of 25% H,0,. The softened materials after thorough
washing by water were treated by tho quick clearing technique used by Bokhari
(1970)« "The morphological nature, orientation, and distribution of the sclereids
were studiedbyboth.cleuingtanhniqmandm mtioningofthclmnt
comparable regions (with midrib),

The data were also supplemented by the studies of macerated tissues
following Jeffrey's method as outlined by Poster (1949). Staining end mounting
were done according to Bokhari's modified twl'miqlu (ppe M).

Observation and Disgussion: There has bnen no record for the ococurrence of
foliar sclereids in the Nelsonioideaes In an attempt to explore anatomical
charactera in the group I became interested in the morphology of solartida,-
when I discovered them in St, merguensis during my investigation into the
epidermal peelings, OSubsequent studies into all the genera and species of the
Nelsonioideae demonstrate that similar sclereids are also present in few other

species of Staurogme /esg. Sts cremostachya (Pl.7, A), Ste griffithians
(Pl 7.D), and St, tenuispica (Fl. 7. C)_7s

All these species possess 'diffuse astrosclereids' according to their
topography. Regarding their texonomic significance it is noted that Ste
merguensis and St. tenuispica belong to the Subsect. Microchlamydeae, while
the other two remain in Subsect. Yacrosepalae; of course, all in the same
Sect, Staurogme. Probably similar forms have arisen independently in the
two taxonomic groups.



Fige 13. ITYPES OF SCLERRIDS & FIBRES (macerated).

(Explanation in the text)
A = Foliar 'astrosclereids' in St, griffithdana;
B = Foliar ‘'astrosclereids' in St, oremostechya;
C = Foliar 'astrosclereids' in St, merguensis;
D = "Agicular fibres' of the Nelsonioideae obtained
from the maserated petiole; E = perisyclic fibres in
the stem of Sect. Tetrastichumof Staurogyne, and
#, £ = Foliar soclereids in E, shaferi (F = Elongated
'macrosclereida’ along the veins; f = smaller
‘polymorphic sclereids' of the mesophyll).
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Fig-13TYPES OF SCLEREIDS & FIBRES(macerated).



Pl, 7. SCLEREIDS IN STAURCGYNE

(Sxplanation in the text: in each photomicrograph only
a portion of the cleared leaf is shown; AeD ='diffuse
astrosclereids', and HeH = 'pssudoterminal’ selereids)

A = 5t, oremostachya; B = St. merguensis;
C = St, temuispica; D = St, griffithiena;
E = St, pedicellata; F = St. kerrii (15287)

G = St, aristata; and H = St, kerrii (16307).
/A, B, amd D = x 17, C and Eell = x 145/,
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Size differences of the sclsreids can be a gulde in separating St, cremo-
stachya (smaller types Fige 13. B) from that of Ste griffithiana (muob longer
sclereids, Fig. 13. A). The occurrence of similar foliar sclereids in these
two species along with other morphological festures clearly indicate their
close affinities. Therefore, Bremekamp's (1953) remark about the relationships

of St, cremostaclyye as an isolated species in the Ser. A (Heterosepalae) seems
to be imsorrect,

Conversely, sisze differences of sclerelds between St, merguensis and
St, tenuispica are mot so great, but the former differs in having more complexly
branched sclereids than the latter.

Species like St. aristata of the Subsect. Macrosepalse and Ste podicellata
(24 Borneo), Ste kerrii (Theiland) of Subsect. Microghlamydeae show a peculiar
arrangement of sclereids which cannot be scocommodated into streit Jmlwls of
terms depending on their topogreaphy. Most of these sclereids are striidngly
elongated, less branched than those of the 'astrosclereids' and occur both at
the extremities of the veinlets and also run parallel with the veins (Fl, 7, EeH),
Thase are termed here 'pseudoterminal' asclereids,

By far the most remarkable arrangement of sclereids has been encountered
in E, shaferi, It is the only species of Elytraria which contains two types
of sclereids - diffuse and parallel (Pl. 8. C) in the same }eaf. The diffuse
sclereids are very small, diversely shaped, often loocking like small dots
(Pige 13, £), while the parallel type embraces urnbranched, elongated, and s
bluntly pointed 'macrosclereids' (Fige. 13. F). Further, these elongated
sclereids are also found in the t.s. of petiole (Pl. 8, D) as a pateh of
sclerified tissue on the adaxial surface just above the main vascular bundle,

The dorsiventral leaves of the Nelsonioideae as a rule show 2«3 layers
of palisade parenchyma below the upper epidermis and 2«4 layers of spongy
parenchyma above the lower epidermis, The sclereids are usually formed in



(Sxplanation in the text: C = cleared leaf; A, B and

D=f = transverse seotions) oy .
A = Leaf of §t, tenuispica (x W5); B = Leaf of Jt, aristate
(x W5); C = Lear of L, shaferi (x 145; note the presence of
two types of sclereids 'macrosclereids' along the veins -
‘polymorphde’ sclereids in the mesoplyll); D = Petiole of
Le shaferi (x 145; a group of 'masrosclereids' present at
the dorsal side of the midrid); & = Leaf of St, merguensis
(x 145), and ? = Leaf of §t. oremostechys (x 174).
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the mesophyll (palisade + spongy thssue), often well expended into the spongy
tissue, but sometimes found to protrude into the palisade tissue, In 'pseudo-
terminal' type the sclereids are often seen just below the veina in t.s.

. A placentoid (Chatin, 1870) is & long, parenchymatous tissue of the pollen
sac at the place of dissepiment, It should not be mistaken with the surrounding
inner tapetum or local thickening-caused by cell-fragmentation or cell growth
(Carniel, 1963).

Hartl (1963) surveyed the existence of placentoid in meny families of the
Sympetalae, IHe concluded that the families like Acanthaceae, Gesneriscese and
' Ombamhmm are possibly characterized by the constant presence of s tissue
in their anthers, while Serophulariacese is intermediate in this respect (i,e.
placentoid is absent from meny genera and species).
‘ In the present investigation I have found remarkably welledeveloped placentoid
in trensverse sections of the anthers in Thurbergia (Pl. 6. A), but ill-developed
in St, merguensis (Pl., 6, B)s This can be explained on the fact that anthers
having elongated thecae comnected throughout their length to the comnective are
probably best suited for the development of this tissue, However, lack of
suitable fresh materials in Elytraria (producing elongated anthers) prevented
me from further extension of this study,
EOLLEN GRAINS
Acanthaceae 1s essentially a surypalynous family, Perhaps it is unique
in the angiosperms in having such a wide range of pollen morphological features,
Bauer (1790=1840) was the first person tc be interested in Acanthaceous pollen
grains, Later on, detailed investigations were carried out by Bischoff (1833),
NoXl (1836) and Fritzsche (1837). But it was Radlkofer {1883) who for the
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first time pointed out the taxonomic value of pollen grains in the classification
of Acanthageae. Lindau (1895) too realised the taxonomic importance of diverse
pollen types in the family Acanthaceae and therefore attributed much significance
to the criteria of pollen grains in classifying the Acanthaceae.

' In the past few decades Bremekamp has contributed much to our imowledge of
Acenthaceous pollen grains and the most recent work on the family is by Bhoj Raj
(1961) who has investigated a poor sample (3 species of Staurogyme, one speoies
of Elytraris and the monotypic genus Nelsonia) of the Nelsonioidese,

A eritical investigation of the Nelsonioideee has been much neglected in
all these previous works, Palynological contributions of the previous authors
in this group ave neither associsted with good #llustrations nor with photo-
graphs and sectioning, Pollen grains of this group are usually described as
typically "tricolpate', but a search into the relevant literature reveals at
least three or four contredictory reports.

The present study is based on critical examination of fresh and acetolysed
pollen grains of all the genera of the Nelsonioideae., Ultratome sections of
the pollen greins have also been studied for obtaining a elear understanding
of the sporoderm stratification and gross morphological features.

MATERTALS AND METHOD

Dry polliniferous material was taken out from the herbarium sheets and
Erdtman's ( 1960 ) technique for acetolysis was followed, Permanent slides were
made with the help of glycerine jelly (made according to Kissar's method) and
sealed off with peraffin wax.

SECTTONING

Clean pollinifercus material, either fresh or herbariumedried, was boiled
in a porcelain basin for a few minutes and crushed in it with a glass rod. A
little bit of erythrosin powder was added to the boiling water to make the
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pollen greins coloured (pink). The debris was thrown away from the top and
the settling pollen grains wers collected in a specimen bottle with distilled
water., lNow the coloured pollen greins were transferred to a specimen tube
(narrow-bottomed) containing boiling A agar solution so that the pollen grains
settled down at the bottom overnight,

Hext morning the solidified agar block with a mass of coloured pollen
grains sticking at the bottom end was taken out and placed on a clean slids,
By means of & sharp flattened necdle numerous cubes of agar (with stioking
pollen grains) of approximately 1 mm in dlameter were cut and placed in a
specimen bottle with ethamol for dehydration. Every chenge of the following
series was made carefully by pipetting out the used solution.

Jolution No. of treatments Duration

M?@% 2 45 minutea

- 906 3 O

" 400% 4 ;i
2

Propylene oxide 15 *

Then 257 araldite waes added to 75 propylene oxide and the cubes were left
overnight in tids mixture, Next morning the cubes (2-3) were picked up by the
pipette and placed into a capsule previously filled up (§ portion) with pure
areldite. The capsule was then entirely filled up with more araldite and covered
by the 1id, Capsules prepared in this way were kept in the oven at 60°C for
sbout 2i hours or more, depending on the hardening of the araidite.

After herdening, capsules were washed under rumnning tap water and the solid
blocks were taken out carefully, Sections were cut at 1.5/on a Cambridge
Ultretome. These were steined in 1) toluidene blue in 1) borax for about 3
minutes on a hot plate at 55°C and finally mounted in liguid paraffin, Micro-
scopie photographs and electron micrographs were taken and are reproduced in
the text (Pl, 10, G-I & Pl, 11, A-E).



Figs 14, TYPES OF POLLEN GRAINS

(Explanation in the text: fei = Diagrammstic representations
of the patterns of sporoderm ormamentation)

A = 5t, longibrasteste; B = St. palulosa;
C = 0, meocrobotryum; P.= Saint, lebrunii;
E = A, humbertii; F, £ = E, marginata (f = sporoderm
ornamentation); G, g = E, caroliniensis (g = sporoderm
ornamentation); H, h = E, imbricata (h = sporoderm
ormamentation), and I, i = E, acaulis (i = sporoderm
ornamentation),



POLLEN GRAINS.

OF
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Pl, 9. POLLEN GRAINS IN THE NELSONIOIDEAE
[after acetolysig/

(Explanation in the text)
A = St, longibracteata (x 1,650); B = St. spatulata
complex ( x 1,650); C = 0, macrobotryum (x 1,650);
D = St, anigozanthus (x 1,375); E = St, linearifolia
(x 1,375); P = E, caroliniensis (x 1,650);
G = St, paludosa (x 1,375); H = N, canescens (x 1,650);
I = E, imbricata (x 1,650); J = St, meclellandij
(% 1,375); K = Saint, lebrunii (x 1,375), and
L = St, lebrunii (optical view; x 1,375).



Pl.9 .
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Results and Discussion: The pollen grains of Nelsonioidess are i uniform in
shape, They are either ellipsoidal or roundish in outline, Sise differences
amongst the closely related apecies sre not striiking enough, but unrelated or
distantly rclated species differ considerably in the sise of their pollen gralns.
Ths biggest grains are found in St, argent; ver. gymstifolis (sbout 42-47/
2,36 [v) , while the smallest grains are met with in N, cansscens (20-23/20-214),
Ste repens (18-25/16-18 /¥), end St, coriaces 19-22/17-20 /v ).

The Nelsonioileae are charect rized by their free bacula (or columellas)
of the sporoderm (Pl. 11 ) which may remain either singly or in groups. The
sexine (primary exine) is sometimes differentiated into a thin leyer kmown as
pedium or foot layer (Pl.11.E)s The nexine (secondary exine) is homogensous
excepting the gaps below the colpi (Pl.10.11). Sporoderm stratification (1.e.
ormamentation and mode of ervangement of the columellas) is of taxonomic wvalue
in species delimitation of Zlytraria (Pige 14« t, & by & 1), but any definite
conclusion needs further studies of all the species so far described.

Typically "tricolpate’ pollen greins are recognised in Elytreria (Fige 14
C-I. Pl. 9.F), Saintpeuliopsis (Pl.4K ), =nd Cyncoraterium. Therefore, the
statement of Johrd & Singh (1959) regarding the ocourremce of 'trisolporate’
pollen grains in I, scaulis seems to be an observational exror.

In the genera 1like Nelsonda (Pl 9.H), Qphiorridsiphyllon (Pl. 9.C),
Steurogyne (P1.9.8}), and Anisosepalum (ige e ©; PLJ0.E) an interesting
trend has Decn motioed, Although typically 'tricolpate’ pollen greins are mot
rare in Staurogyme (Pige the A), most of the genera cited above possess pollen
grains having colpi which sppear 3 broken st the middle reglon, Looking through
the microscope in optical view a olear area is alsoc obvious at this loestion,
‘MﬂmmWMsmenmﬂam(mhrﬂm
to as an 'endoporus’ after Retisma, 1970) /Fige the B & C; Pl. 9 & 10/.



Pl, 10, POLLEN GRAINS (after acetolysis)

AIND THEIR SECTIONS
(Explanation in the text: A & C-F = acetolysed whole
grains, B & G-I = ultratome sections of the pollen grains)

A = Androgrephis echioides (x 1,375); B = St. paludosa
(x 1,650); C = Bremekempia tentaculata (x 1,375);
D = Ridnenthus orista~galli (x 1,375); E = Ae alboviolaceum

(x 1,375;;mark the resemblance with A); F = Rhinanthus
erista~galli (opticsl view; x 1,375); G = N, canescens
(x 1,650); H = 0, macrobotryum (x 1,650), and

I = A, humbertii (x 1,650) /n = nexine, s = sexine, and

b = baculs/.
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Pl .10.
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Sections of pollen grains through the colpi clearly demonstrate the
sbsence of nexine at these regions (Fl. 11 ), while the gap in the sexine is
definitely due to the formation of the colpus. Whether these sections are in
fact cut through the equatorial planes of the colpi io a diffioult question to
settle at the moment. But it is quite comcievabl: why from time to time
verious suthorities have put forward contradistory reports on the nature of
Nelsonioidess pollen greins, Ploncer workers like Lindau (1893) himself
described them as "typischer Spalten Pollen, Spalten selr sclmal, olne Poren”
and again (1895) as "Spalten Follen mit Poren”. Dhaduri (1944) also doubtod
the validity of the Nelsonioidene, as he observed similar pollen grains in
e canescens and indrogrepids panioulata Nees. lNangenot & Ake Assi (1959)
/Pollen grains stulied by Ven Campy/ alsc reported $he oosurrence of 'tricole
porste’ pollen gralas in Ste paludoga, while deseribing an alleged new genus
Staurospmonsis under Nelsonioideac.

But all these reporte of "tricolporate' pollen grains in the Nelsonicidese
bave been refuted by the recent palynological survey of the Acanthaceas by
Bhoj Raje To contradict Raj's statement (i.e. the lNelsonioideae always possess
*tricolpate' pollen grains) the present critical studies of the fresh and
acetolysed pollen grains of the Nelsonioidese taking a falr sample coupled with
the Ultratome sectioning clearly reveal that the pollen grains of this group
are basically 'tricolpate’, but 'tricolporoidate’ (after Bnrdtmen, 1952) to
*tricolporate' types also ocour widely in the Nelsonioideac.

Typioally *tricolpate' greins have been encountered in Elytraria (Fige 4
¥-1), Sgintpauliopsis (Pige t4e D), and Gyncoratorium where the colpl do not
stow any further evolutionary developments in their struotural features. Dut
in the rest of the generw (e.ge Stawrogyne, lelsonls, Ophiorrhisiplyllon and
Andsosepalum) a tendency cen be easily recognised in the evolutionary development



PL. 41, ULIRATOMS SECTIONS OF POLLSN GRAINS
(Explanation in the text; A & B = photomicrographs;
C, D, & E = Electron photomicrographs)

A = St, paludosa (x 4,400); B = N, canescens (x 4,400);
+ C = 8t, peludosa (x 9,000); D = St, paludosa (x 3,750),
and B = A, humbertii (x 60,000) /n = nexine, s = sexine,
b = baculum, and p = pedium or foot layers
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Pl.11.
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of the colpi. In these genere the spertures are compound in structure and in
each gase the colpus tends to have a pore in the middle by which it shows &
wﬂmmﬁmmm fhnttlﬂshmtmntﬂnthnbm
proved by the eritiocal observations on fresh pollen grains, mounted in water,
lactophenol or glyserines (a:

This feature can be traced forward further in the tribe Andrographideae
where the colpus bears a median constriction and an indistinct pore at the
same location (Pl.10.4)e This is according to Lindau a modified condition of
‘tricolpate’ pollen grains. Thus it is perhaps imaterial whether the weelkly
defined pores or breaks in the middle of 'tricolpate’ pollen grains should be
mmmmumthwmeth
Tt is undoubtedly an interesting finding in the Nelsonioideae, a sort of
. primitively ‘trisolporete’ (or 'trisclporoidate’ of Erdtmen) condition whioh
probably has achieved further perfection in the relatively advanced tribe
<ndrographideces
FRUIT ANATOMY

The anatomy of the fruit provides corroborative evidence in delimiting
several genera of the Nelsonioidese. The particular type of cells and their
arrangement in the pericarp of the capsule are the most useful from the
taxonomie point of view.

All the genera of this group usually posseas an 'epicarp' whisch is made up
of one layer of parenclymatous cells (can be also referred to as the cater
epidermis) but Elytraria (Pl.12.E) is unigue in having this layer emtirely
sclerified (with 'brachysclereids') exvept at the sone of dehiscence, The
cuticle on this outer epidermis is as a rule smooth in the Nelsonioideas, but
in Ophiorrhigiphyllon it is oremulate (Fl.12,D) in appearances

The 'mesccarp' is emtirely sclerified in lelsonia (Pl.12.H), indistinguishable



Pl. 12, 148, OF FRUITS AND THEIR TIPS
[Explanation in the text; C, £, & G = fruit
tips; A, B, D, P, H, & I = fruits (capsule) =
in each case a portion is shown only/ All x 145

A-&m B = E, scaulis; C = E, acaulis;

D = O, macrobotryum; E = St, spiciflora; P = Saint.

debrunii; G = N, canescens; H = N. canescens, and

1 = 0, maorobotryum,




72




Pl. 13- m. or mpﬁ. m. PEI'IOLE A.ND m

(Explanation in the text; A = petiole; B, G & H =

portions of stems; F = a part of root; C=E =

portions of fruits /ocapsules/ )
A = E, medagascariensis (x 145); B = E, medagascariensis
(x 145); C = St. spicifiore (x 145); D = Rhinanthus orista~
galli (x 232; note the parenchymatous tissues excépting the
inner most sclerifiied endocarp); E = Saint, lebrunii (x 145;
mesocarp indistinguishable); F = N, canescens (x 145; mark
the prominent air chambers); G = Ridnanthus minor (x 145;
no ‘scicular fibres'), and H = N, canescens (x 145; note the
presence of 'acicular fibres'). 5 = wing; pf = pericyclic
fibres; =2d = sone of dehlscence; e = endocarp; ac = air
chamber, and af' = 'acicular ﬂ.bmq_‘7.
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in Seintpauliopsis (Pl, 12,F), while the rest of the genera possess 23 layers
of parenchymatous cells (Pl, 12, A=E, G & I), The 'endocarp' is made up of only
one layer (represented by the inner epidermis) of parenchymatous cells in
Nelsonia (Pl. 12 G,H), indistinct in Sainbpauliopsis (Pl. 12, F) and in others
represented by many layers of thickened cells of which the layer adjacent to
the imner epidermis becomes specialized (solerified), In this respect, Sect.
Zenkerina of Staurogyne deserves particular mention as its entire 'mesocarp’
is either parenchymatous or the 'endocarp’ bears 1=2 layers of sclerified cells
adjacent to the imner epidermis (Pl, 12, A)s On the other hand, in Elytraria
the entire 'endocarp' (which is many layers thick) is exceedingly thickened
and sclerified apart from a parenchymatous inner epidermis (Fl, 12, B).
mupmmmmmum;m@ornmcen-.m&-&w
dessication help in severing the two valves of the fruit (Pl. 12, C & H), This
sclerificetion is mwch pronounced in Elytraria (Pl. 12, C) and Nelsonia (Pls 12.H).
Lastly the macerated tissues of the fruits in these genera also demonstrate
that there are considerable differences among them in the nature of thelr con-
stituent pericarpial elements, For example, uptatn.!f’ihm are only found in

Nelsonia (Pl. 15. A), while sclerified cells with scalariform thickenings can

be met with in Stewoszyne (Pl. 15, B), Elytraria (Pl, 15, C), and Nelsonia (Pl,
15¢A)s These are entirely ab:ent fyom Siantpauliopsis (Pl. 15. D) and Rhinanthus
(Seropiulariaceae) /Pls 15+ E/.

QVULES AND SEEDS

The nusber of ovulea along with the number of placentas is of considersble
taxonomic importance in the generic delimitation of the Nelsoniocideae and also
useful in the classification of Staurogyne. The ovules are as a rule unitegmic,
tenuinmuoellate, either amphitropous or campylotropous = always obliquely oriented
upwards and arranged in two or rarely four alternate rows in each loculus of



Pl, 14. Ts8, OF SEEDS
(Explanation in the text)

A = A, humbertii (x 145); B = A, humbertii (x 145);

C = Andrographis eolloides (x 650; Acanthoideae);

D = Androgrephis echioides (x 145); E = St. peludosa

(x 145); ¥ = l, canescens (x 145; note the hooks on

the testa), and G = Rhinanthus orista-galili (x 945;

Rhinanthoideae-Scrophulariaceae).

/E = hook; tc = testa cells; s = spine, and e =

cndoapuﬂ .



75




76

the ovary, The placentation is constantly 'axile' according to the classical
interpretation. However, many of the genera (e.g. Elytraria, Nelsonia and
Seintpauliopsis) and species sometimes may show unilocular condition at the
upper portion of the owary, Consequently, their placentation has been described
in the past as 'parietal', but one should not make any general conclusion until
serial sections of the entire ovary are examined, In fact, in all of these
Nelsonioideae the ovary is strictly bilocular at least at the base,

Most species of Elytraria exidbit small funicular swellings, Similar
swellings are alsc detectable in Nelscnia and many species of Stauwrogme. In
the past these have been referred to as 'papilliform retinacula' (funicular
excrescences) the presence of which in the Nelsonioideae has been strongly
rejected by Bremekamp (1965), It is a fact that many of the Nelsonioideae do
not have perceptible swellings (papillae) on their funicles, but occasionally
(eee Ste dolichocalyx) /[Fig. 8.1/ they oan produce conspicuous projections
fairly compareble to the reduced or unieveloped retinacula of other Acanthaceae.
On the other hand, the genus Anisosepalum bears 'unindurated retinacula'

(#ig. 8+ R) supporting itas seeds.

The testa of the Nelsonioideae is strikingly thin and its dome-shaped
cells are entirely parenchymatous in nature (Pl.15.I)s Apart from the rugose
testa of Anisosecpelum the Nelsonioideae are charecterized by the possessién of
solid bars or hooks on their testa cells., (Fig., 9).

Lack of fresh materials did not allow me to investigate how these structures
originate or what could be their exact chemical nature, However, observations
into the ovules of various ages from the herbarium sheets (boiled in water for
some time) indicate that these bars or hooks are in fact prolongations of the
teata cells proper, They appear at first as small protuberances (P1.15.F1)
which gradually enlarge; the walls at the beginning remain covered by & thin



Fle 15.PERICARPIAL AND TESTA ELEMENTS (after

maceration) AND STAGES IN THE DEVELOPMENT OF BARS OR
HOOKS ON THE SEED TESTA

(Bxplanation in the text: AeE = pericarpial elements;
G-I = testa cells of the seeds, and F, . = diagrammatic
Tepresentations of the development of bars or hooks)
A = Helsoniz; B = Staurogyne; C = Elytverdia; D = Saint- .
peuliopsis; © = Rhinenthus; F, . = Stages in the development
of hooks (or bars) on the testa cells of the Nelsonioideae
(excepting Anisosepalum); G = Rhinanthus;

i H = Rhyncochorys,
and I = Nelsonioideae /fm = film of mucilage/.



Pl-15-
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£iln of micilege (Pls 15, ¥, )es Ultimately, some of these prolongations
branch and rebranch at thelr extremities to give an appearance of 'hammers’
or hooka (Pl. 15 3-5). At maturity, the seeds lose their mucilage entirely
from these bars or hooks,

In Elytraria (Pig. 9. g) these prolongations are quite small and thus look
like ‘papillae' which are actually comperable with the smaller solid bars
without any branching at their extremities,

The endosperm is as a rule persistent, fleshy (oily) and ‘alveolate’
(ruminate) 4n all the Nelsonioideae. The alveolation is caused by the de-
preassions (irregular pits) on the testa cells (Pig. 9) and in some cases by
the outward projections of the cells of the endosperm (e.g. Anisosepalum)

[PLe 16. 5. | ‘

The embryo of the Nelsonioideae may be either slightly 'bent' or'spatiulate’

(after Martin, 1946) and on germination slways produces two equal cotyledons,



GENERAL CONSIDERATIONS
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COHERENCE OF THE NELSONIOIDEAE AS A TAXONOMIC GROUP

The subfamily Nelsonioideae are a small group of sbout 7 genera and 175
species (including the new ones described here), widely distributed in the
tropics and subtropics of both worlds. Its geners exhibit remarkable diver-
sities in the nature of morpholOgical, anatomical, and palynological
characters, But there is a fundamental unity and coherence of the group
(Nelsonioidese) as a whole, Although the genera have diverged and evolved aloag
.. separate lines of evolution, the basic plan of the group has remained
more or less intact,

The Nelsonioideae can at once be recognized from allied groups by &
gonbination of several important taxonomic charecters - both exomorphic and
endomorphic, macroscopic or microscopic. General characters of the growp
can be summed up as follows:

(1) plants without eystoliths but usually with 'acicular fibres' (excepting
two genera),

(2) 1leaves mostly opposite, rarely alternate, subalternate or verticillate,
always exstipulate and provided with pinnate venation the primary veins
of which anastomose at the margin,

(3) occurrence of 'diaeytic' stomata of 'mesogenous' origin,

(4) universal occurrence of biscelled glandular hairs on the leaf epidermis,

(5) inflorescence fundamentally of racemose type,

(6) bracts, brecteoles, and calyx usually well developed, sometimes small
in size =« rarely the bracteoles are lost,

(7) corolla with'descending imbricate' aestivation in buds,

(8) pollen grains usually of 'tricolpate' type, but manifesting a general

tendency to be 'tricolporoidate’or ‘tricolporvate’,



(9) six to numerous ovules, arranged in 2 or 4 alternate rows in each
loculus of the ovary,
(10) embryo slightly 'bent' or'spatulate’ (after Nartin, 1946),
(11) capsule always non-stipitate; if sterilisation occurs, it starts from
the apex,
(12) capsule dehiscing loculicidally into two woody, recurved valves (rarely
indehiscent),
(13) ocharacteristic division of the placenta into two equal halves from the
tip to the base,
(14) seeds usually small with a very thin testa and mostly provided with
solid bars or hooks (excepting Anisosepalum), often without retinacula
(in Anisosepalum retinacula are well developed but unindurated), but
always with persistent 'alveolate' (ruminate) /after Harky endosperm, and
(15) ocentral chamber of the endosperm developing asymmetrically.
Slight divergence in any of these general characters outlined above
surely reflects the evolutionary potential of the group coneerned, To cite
a few examples we can find tardily dehiscent or irregularly dehiscent capsules
in the supposedly primitive subgen. Tetrastighum,Sect. Zenkerina of Staurogyne,
- while a modified type of racemose inflorescence (superficially resembling a
*scorpioid cyme') is encountered in Saintpauliopsis (of, chapter I1I p. 14),
The seeds of the Nelsonioidece are offten smell in size, usuelly provided with
solid bars or hooks but they are papillose (comparable to emall solid bars)
in Elytrerie, Comparatively larger and fewer seeds with rugose testa (devoid
of bars or hooks) ccourring in Anisosepalum evidently show an evolutionary
specialization, This tendency seoms to be coupled with the simultaneous
exploitation of the ecological amplitude, particularly in establishing the
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species and the genera in forest h-bi.:hts. Prevalent ocourrence of nearly all
the advanced genere and species of Staurogyne accompanied by their larger and
lesser number of seeds lucidly justifiea the present contention,

This specialization is probably owing to an udwhtion romlting out of
the prevailing selective pressure for the accummulation of enough food materlals
necessary for better competition, especially at the qrunm seedling stage of
forest=loving plants. As a result, one can come across with a fact that all
the advanced Nelsonioideae possess cotyledons which tend to be much bigger in
size (e.z. Anisosepalum), indicating a possible but gradual elimination of the
endosperm; = the immediate un’olding of the cotyledonary leaves for a greater
photosymthetic surface especially at the seedling stage is far more useful in
the prevailing ecological conditions of forest undergrowth communities.

Finally the pollen grains of' the Nelsonioideae are basically 'tricolpate’,

but there is a general trend prevalent in the genera like Staurvgyne, Nelsonia,
Ophiorrhiziphyllon and Anisosspalum (Fl. 9) where 'tricolporoidate' condition

is largely manifested, This can be interpreted as. an intermediate step towards
the evolution of typical 'tricolporate’ pollen grains, usually characteristic
of the higher related taxa.

Therefore, studies of the Nelsonioideae, a diverse but taxonomically
coherent group, seems to be rewarding for the general assessment of its natural
affinities with other families within the order 'Bignoniales' and might prove
t0 be a source from which other related taxe might have evolved.

NUMBER OF GENERA IN THE NELSONIOIDEAE

The group originally designated as a tribe Nelsonieae 5f. Nees in Wall,
Pl, As, Rar. 3: 75, 79=80 (1832) and Nees in DC,, Prodr, 11: 62=79 (18&-7_)7
contained five genera, These were (1) Ebermaiera Nees, (2) Erythracanthus Nees,
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(3) Nelsounia Re Br., (4) Blytraria Vahl, and a genus forwhich Nees used the
name (5) Adenosme Re Br. (Serophulariacese).

The first two subsequently proved to be congeneric with Staurogyne Vall.,
while the placing of the fifth genus in this group was found to be incorrect,
both texonomically and nomenclaturally, The genus was in fact based on
. Ruellia uliginosa L., a species of quite different affinity (tribe Ruellieae)
instead of the type species of Brown's gemus, However, it was later on con=
firmed that the species referred to Adenosma by Nees actually belonged to a
different genus = Synneme Benth. of the tribe Hygrophileae.

In Lindley's Introduct, Nat, Syst. ed. 2: 444 (1836) Nees added another
gerus-Cymnagantlus Nees -~ Lo tidis groups But subsequently 51‘. DCey Prodr. 113
219 (1847)7 he came to & different conclusion by placing this genus in the
tribe Trichanthereas and introducing & new but nomenclaturally illegitimate
(a latfer homonym!) name Sclerogcalyx to it. As its capsule bears well developed
indurated (woody) retinacula, the affinity camnot gertainly be with the
Nelsonioideae altlough it lacks cystoliths in various plani parts.

Spencer Moore's originally misplaced gemus [ilernia 8. Moore was also
referred by Lindam (1895) to the Nelsonioidesze, but it was later on pointed
out by ingler & Gilg (1903) that lilemis should be plased in the Serophularie
aceae - Cerardiese, and not far from Gerardis Benth, and Xylocalyx Balfe fil
(cf. Carter, 1962)., The peculiar woody united calyx, monothecal anthers,
unilaterally beaked capsule not dehiscing into two woody recurved walves, and
the 'anomocytic' stomata of liernia are entirely waknown in the Nelsonioideae.

At present Staurogyne Wall. 1s the biggest pantropical genus of the
Nelsonioidese, while Ophiorrhisiphyllon Kurz, Cynooratorium Breme, Saint-
paunliopsis Staner, and Anisosepalum L. Hossain are a few smaller genera, either
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monotypic or ditypie. Tremendous morphological variations are encountered
within the genus Staurogyne. Even two sympatric species of'tem show remarkable
morphological diversity, especially in habit, leaf shape, indumentum, stem
and inflorescence character. Consequently this has led many contemporary
taxonomists to ereate u‘rml new genera like Zenkerina ¥ngl., Neozankerina
¥ildbr., and Staurogynopsis Mangenot & Ake Assi,

Engler (1897) primarily placed his genus Zenkerina in the Scrophulariaceae,
but Hans Hallier (1903) rightly doubted the validity of this taxonomic con=
clusion by showing its natural affinities with Staurogyme, Thus Zenkerina was
subsequently proved to be synonymous with Staurogynme and the neceasary transfer
was made by R. Benoist in 1913 (of. Lecomte's Not. Syst. 2: 290).

Similarly Neozenkerina, at first described under Serophulariaceae, has
recently been found to be congeneric with Steurogyme by Heine/8f, Kew Bull. 16:
183 (1962)7. An isotype (although only at the vegetative stage) of Neozenkerina
bicolor Mildbr., preserved at the Kew Herbarium, strikingly seems to be even
synonymous with Staurogyne kamerusnensis (Engl.) R, Ben.

Staurogynopsis is a genmus of controversial nature consisting of two species
out of which one was already deseribed as Staurogyne capitata by E. A. Bruce
/cfe Kew Bull, 285 (1935)7. On the other hand, Heine (1962) has already
conasidered the genus Staurogynopsis to be congeneric with Staurogyme after
giving some reasonable arguments. It is a fact that the two species (8t. capitata

and St, paludosa) referred to Staurogynopsis are a bit unusual in the Nelsonioideae
in the nature of their irregularly dehiscent or indehiscent capsules. But similar
comparable tardily dehiscent capsules are also met with in St. kamerunensis and
St, dolichocalyx. Other points of resemblance are the general decumbent habit,

stem rooting at the nodes, larger calyx lobes, similar corolla, and four rows of
ovules in eagch loculus of the ovary. Therefore it is not advisable at the
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present moment ot keep a. seperate gerus based on a single character (104
capsule indehiscence).

I have recognized altbgether 7 genera in the present investigation of
the Nelsonioidese. These are Staurogyne Wall,, Ophiorrhisiphyllon Kurs,
Saintpeuliopsis Staner, Gynoorsteriun Brem,, Anisosepelun F. Hossain, Nelsonia
R, Brs, and Elytraria ¥ichx, Out of these sbove mentioned goners, Salnte
pauliopsis was at first erronecusly described under Gesneriacese. B.L. Burtt
(1958) aptly trensferred it to the Nelsonioideae but at the same time reduced
the gemws to a synonym of Stewrozyne. No doubt Saintpauliopsis is closely
related to Staurogme, but there are numerous important differences too (ef.
"Generic Interrelationships” pp. 84-88) which necessitate its recognition as
a separate genus, 1

Ophiorridsiphyllon and Gynocraterium are the only two monotypic genera
with close affinity to Staurosyme, differing only in some minor characters
of taxonomic importance, Although Anisosepalum is in fact a segregate genus
of Staurogyne, containing two Central African specien, it varies widely from
the latter (cfs ppe 96=98)s The remaining two genera, Nelsonia (monotypic)
and Tlytraria, &re reparkably distinot within the Nelsonioidese end slso pan-
tropic in dintrmm.on.

CANFRIC INTRRRELATIONSFIPS

Although the number of gonera in the Nelsonicidese is amall (only 7),
the genera are not all very closely related to one another, The basic plan
of the group envisages that the Nelsonioideae might have originated in the
past from a pentamerous, gamopetalous, multiovulate, and endospermic ‘stock' -
probably from a common "Scrophularian” ancestor, Zygomorphy in relation to
stamens has been attained in the genera like Staurogyne, Saintpsullopsis,
Gynocraterium, and Anisosepalum, possibly in one step by the sterilisation
of the posterior fifth stamen - often represented by a staminode.
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Stauromyne is the largest, most diverse pantropical genus, while Saint-
pauliopsis, GCymooraterium, and Ophiorrhiziphyllon are monotypic with restricted
distributions, The genus Aniososepalunm is also a small one confined to Cemtral
Africa, but whatever be their range of distridution, all these genera form &
close~imit group of interrelated toxa in one way or another,
on 18 8o closely related to Staurogme that it een enly
be recognized by some trivial charscters, like the much exserted stamens with
erect, elongated anthers (Fig.7.F ) dehisoing by small slits at the tip, small
connective, and eremilate cuticle (F1.12.D) of the fruit epidermis.

Previously it was separated from Staurogyne by three characters, Viz. possession
of two stamens with twe staminodes, exserted stamens, and the anthers dehissing
by small slits., But the present study shows that nearly all of these differences
bn&dmmbym,n&mw.mﬂm@rthnoﬂu
E (Asiatic) possess shortly exserted stamens, while St, diandra (Tonkin) produces
only two fertile stamens with 2 or 3 staminodes (Fig.6b.J). DBoth the genera
possess numerous morplological, anatomical, and also palynolégical characters
in common, Puture cytogenetic studies might illuminate the question of whether

Ophiorrhisziphyllon should be recognised as a separate genus, subgenus or a
section of Staurogme., For the present moment it is botter to kesp it as a

separate genus although the differences arc not of great nagnitude.

The general tendency of the placente in the Nelsonioideae to be divided
into equal halves starts early in the developement of the ovary into mature
fruit, This is also promounced in Saintpauliopsis but nevertheless, its placen-
tation is not '"parietal’ according to the classic sense of the term, CSerdal
tranaverse sections of the young ovary always reveal its bilocular condition
at least at the base. lMNoreover, the occurrence of characteristically veined
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calyx lobes, loculicidal dehiscence of the fruit into woody recurved valves,
and 'alveolate' endosperm are not festures of Cesneriaceae but happily conform
with the Nelsonioideae. From tile viewpoint of general appearance, possession
of four stamens, 14~20 ovules arranged in two alternate rows in each loculus
of the ovary, and solid bars or hooks on the testa cells of the alveslate
endospermic seeds, Saintpauliopsis is related to Staurogyne. On the other hand,
there are numerous differences too (of. "Generic Deseription” pp. 94-95).
The genus Saintpauliopsis is rather unusual in the Nelsonioldese (emepting
two undescribed species of Staurogyme from China) having a single trace in
its petiole anatomy (Pig.i13.I), while it showa resemblance with Anisosepalum
in the nature of brasteoles which are joined with the calyx rim to conceal the
two minute lateral calyx lobes, and in the absence of ‘acicular fibres' from
various plant parts

The genus Anisosepalum contains only two species which were previously
described under Staurogyne, but provides a good example of the evolutionary
potentials present in the Nelsonioideae., It is of particular importance in
possessing well-developed but unindurated retinacula supporting the seeds.
The, seeds are quite big, ovate in outline, and ventrally flattened with a rugose
surfece. The genus is especially remarksble in having a charecteristic ‘palate’
on the lower lip of its bilabiate corolla, bractecles joined with the calyx
rim to conceal the two minute lateral calyx lobes, bifureate stigma with upper
lobe forked again, and the rugose seeds with a large hilar excavation (Fig. 9.E)
supported by unindurated retinascula. Anisosepalum is no doubt distantly related
to Staurc;yne in the number of stamens (usually four), and in the possession of
*peltate scales' (Fig.i1.3') on the leaves and bracts, On theother hand it
conforms anatomically (i.e. in the absence of ‘'acicular fibres' from various
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plant parts) with Saintpauliopsis but differs from the rest of the Nelsonioideae.

Purther, it is noticealbe that Anisosepalum ahows affinity with Cynocraterium,
especially in the number of ovules (6-8), and in the style character (hairiness
at the base), However, it is quite interesting to observe that the very
characteristic bilabiate corolla with a 'palate' on the lower lip, more or
less comparable to Anisosepalum, is also met within other members of the advanced
tribes of the Acanthaceae, like Asystasieae on one hand, and Hygrophileae
(eege Symnema) on the others

The remaining two genera, Nelsonia and Elytraria are remarkably distinct
from the rest of the Nelsonioideae. Nelsonia is & monotypic gemus which has
suoccessfully exploited its weedy character to be cosmopolitan in distribution.
However, individuals produeing enormously long spikes superficially ressmbling
those of Elytrarias species are not rare in Nelsonia, but they never produce
scale~leaves or scaly bracts comparable to those of Elytraria, Purther, Nelsonia
is strikingly distinct in having only two stamens with the anthers carrying a
eharmteri;tin 144 for dehiscence (Fige 7. I), and in the complete sbsence of
staminodes and bracteocles, It is alsc unique in the stem anatomy: ‘'acicular
fibres' are always present in the phloem tissue surrounding the vascular
oylinder, and also in the parenshymatous pith cells of the 'stm (Pls 1, G).
Presence of solid bars or hooks on the testa cells of the seed shows a resem-
blance in one direction to other interrelated genera (i.e. Staurogyne,
Ophiorrhiziphyllon and others), while the calyx character (4elobed) resembles
that of Elytraria in another direction. At present, its natural affinities
in the context of other related genera of the Nelsonloideae seems to be rather
remote,

Elytraria is quite outstanding in its scapigerous habit or in the possession
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of a short or long stipe. Subgen, Tetrandrs indicates that the ancestors of
Elytraria might have possessed 4 stamens, but over and above, the genus is
unique in the Nelsonioideae in having hard scale-leaves on the inflorescence
axis, scaly bracts subtending the flowers, anthers with a long commective to
which the elongated thecas are attached along their whole length, and papillate
(granulate) testa of the seeds (Pigs 9.G). The pollen grains are simple
*tricolpate' (also found in Saintpauliopsis and Gynooraterium), whereas in the
rest of the genera both 'tricolpate' and 'tricolporoidate' gonditions are
obvious, However, the natural affinity of Elytraria to any of the existing
genera of the Nelsonioideae, by and large, secms to be quite remote or at
least uncertain at the present moment,
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AN ARTIFICIAL KEY TO THE GENERA OF THE NELSONIOIDEAE

1a. Bracteoles absent; androecium consisting of 2 fertile stamens; g

Abeenty

staminodef dehiscing anthers with small 1ids at their apices

.....I...I.CI.II...II‘IC..I......‘OGI M

1b. Bracteoles always present; androecium consisting of 4 fertile

stamens with 1 or O staminode, or 2 fertile stamens with

2 or 3 staminodes; dehiscing anthers never with lids at their

Qh”o

2a,

Bracts usually at the top of the pedicel (not on the inflorescence
axis); eanther bases tailed, tails forked at their

extremities suisesecescscinncinsecsianicssaseneas.Ir Salntpauliopsis
Bracts usually at the base of the pedicel (on the inflorescence
axis), sometimes joined up to the middle of the pedicel; anther
bases usually entire, occasionally muticous, rarely with short,
entire tails,

Ja. Bracts rigid, scale-like; rachis with few or numerous spirally

3b.

La,

arranged, sterile scale-leaves a{;’t the lower portion; ecalyx
4 partite, Yyt the lower 1ob:?a::$; or shortly incised;
SOGEE GNNREINS Gsdusscinniteribnstosottrscbrssenstrels Elytraria
Bracts always soft, herbaceous; rachis without scale-leaves;
calyx 5 partite, lobes similar, dissimilar or sometimes the
two laterals markedly smaller than the rest and remain
covered by the adjoining bracteoles; seeds either rugose or
foveolate with minute hooked processes.

Pertile stamens and the stigma much exserted; connective of

the anther lobes small; anthers elongated and

’tmsht .-00-0...-.--o---..--l----.c-o..onzo hib!'.l‘ ll-on
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4b, Pertile stamens and the stigma usually included, sometimes slightly

exserted; oconnective of the anther lobes wide and thiockened; anthers
globose and subglobose.

S5a.

Sbe

6a.

6b,

Bracteoles joined with the receptacle to hide the two lateral
calyx lobes; ocorolla with a characteristic 'palate' on the
lower 1ip; «stigma bifurcate with the upper lobe being forked
again; seeds rugose, ventrally flattened with a deep hilar
excavation, supported by unindurated retinacula .seeee 5S¢ Anisosepalum
Bracteoles never joined with the receptacle to hide the
two lateral calyx lobes; ocorolla never with a 'palate’ on the
lower lip; stigma orateriform or trifurcate end cruciate,
sometimes deeply or shortly bifurcate, rarely lamellate; seeds
foveolate with minute hooked processes, subglobose or angular ;
with a small hilar mark; retinacula O or papilliform.
Style shaggy at least at the base; stigma crateriform; seeds 6
in each looulus of the ovary, arranged in 2 rows :
sessnsesasessavssessssacrnessansenss e Gynooraterium
Style entirely glabrous; stigma trifurcate and cruciate,
sometimes deeply or shortly bifurcete, rarely lamellate;
seeds 12 to 60 in each loculus of the ovary, either arranged
in 2 OF 4 TOWB seesesscccsssasnsansssnssnnsasscsscanse 1o Staurogme
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DESCRIPTION OF GENERA
1. STAUROGYNS Wallioh, Ple Ase Rar, 2: 80 (1831) t. 186,

Syn.: Ebermaiexa Nees in Wall., Pl. As, Rar. 3: 75, 79 (1832).
Erythraganthus Fees in Wall., Pl. As. Rar, 3: 75, 80 (1832).
Stiftia Pohl ex Nees in DC., Prodr. 1M1 70 (1847), Nom . rud.
m_xncl. in Bot.Jdhrb, 23: 49% (1897).

Neogenkerina ¥ildbr.in Notizbl. Bots Gart. Berlin 7: 491 (1921).
Staurogynopsis Mangenot & Ake Assi in Bull, Jard, Bot. Brux. 29:
27 (1959).

Erect, suberect, decumbent, prostrate or scandent herbs, sometimes sub=
shrubby; provided with taproot system or soon replaced by adventitous roots;
annual or perennial, Stem herbaceous or woody at the base, unbranched or few-
branched to profusely branched, sympodial or monopodial, terete, oylindriocal or
rarely ridged and rectangular, sometimes provided with swollen (articulation)
nodes and occasionally rooting at the nodes. Leaves mostly opposits, lomt:ﬁu
subopposite or alternate at the upper part, usually petiolate, sometimes sub-
sessile or sessile, often sesslle or subsesaile above; shape, margin, and
indumentum of the lamina various, rerely glabrous, usually provided with
roundish, papery, 'peltate scales' (at least on the lower surface), Inflores-
cence in terminal or axillary and terminal recemes or spikes, pedunculate or
sessile, unbranched or few~branched to laxly paniculate, rarely subcapitate;
racemes usuzlly welledefined, sometimes illedefined (lower flowers subtended
by ordinary leaves) or restricted only to the axillary branches ('brachyblasts')
supported by one or two pairs of reduced leaves, thus keeping the growing apex
vagetative throughout, Bracts herbaceous, usually 3eveined, sometimes 5 or
7=veined, rarely 1eveined, occasionally similar to the ordinary leaves but
nestly different; usually on the inflorescence axis, rarely united up to the
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middle of the pedicel; lower ones usually opposite, upper ones alternate;

sige and shape variable. Bracteoles much below or near the top of the pedicel,
herbaceous, 1 or 3eveined, Calyx deeply 5-lobed; lobes slightly united at the
base, very rarely forming a tube, often dissimilar, sometimes subsimilar or
similar in shape and size, occasionally very mimute and inconspicuous, Corolla
subagtinomorphic or weakly bilabiate, sometimes distinctly bilabiate; tube
short or long, cylindrical or widely campanulate; lobes subequal or dissimilar;
colour variable, Stamens moatly 4, didynamous, rarely 2, oftean included, some-
times subexserted or slightly exserted; filaments usually hairy, occasionally
glabrous, mostly arising from Jith, rarely from 74th portion of the corolla tube;
anthers bithecous; thecaes globose or subglobose, base obtuse or muticous, rarely
with short tails, dehiscing by longitudinal slits; connective broad and thickened;
pollen grains typisally tricolpate’, 'tricolporoidate’ or 'tricolporate’.
Staminodes usually 1, sometimes O, rarely 2 or 3, either conspicuous or incon=
spicuous, Stigma often trifurcate and eruciate, oceasionally deeply bifurcate
and lamellate or with the lower lobe being always thickened or lobed, rarely with
two short and similar lobes, either included or alightly exserted. Style simple,
filiform and glabrous throughout. Overy glabrous, subglabrous or hairy; dise
small or well-developed and oushion-shaped, Ovules about 12«60 or more, arranged
in 2 or L alternate rows in each loculus of the ovary. Capsule ovabe-conical,
elongate=ovate, elliptical, ellipsoidal or oblong-acuminate, tip always mucronate
and rigid, usually dehiscing into woody recurved valves up to the base, occasionally
tardily or irregularly dehiscent, very rarely indehiscent, Seeds subglobose;
testa thin, foveolate (with irregular depressions) and provided with minute,
solid, hooked processes, some of which are branched at their extremities; endo-
sperm persistent, fleshy, and 'alveolate',
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Type: Ste argentea Wall,
Recognised species about 142 with wide pantropical distribution, par-

ticularly in the Pacific islands and tropical Amerdca.

2. QPHIORRHIZIPHYLLON Kurs in Journ. Ass Soce Benge 40 (2): 76 (1871).

Ascending erect, stout, mostly unbrenched herbs, provided with taproot
system., Stem cylindrical, herbaceous abuvﬁ, woody at the base, Leaves
opposite and petiolate; lamina lanceolate or ellipticelanceolate, either
glabrous or subglabrous, rarely pilose above, pubescent below on the veins,
always provided with brown, papery 'peltate scales' (at least on the lower
surface)s. Inflorescence in terminal, rarely axillery branched or unbrenched
racenmes, approacliing towards spicate condition, Bracts herbaceous, triangulare
linear or ensiform, 1eveined. Bracteoles minute, lineareacute, herbaceous,
1-veined, Calyx deeply Separtite; lobes slightly united at the base, sube
similar, posterior one 3=veined, always slightly longer and broader than the
rest; others feveined, Corolla white, yellow or pinkishered, distinctly
bilabiate; lobes orbicular-obtuse. Stamens 2, always much exserted, {ilaments
glabrous, arising nearly from the base of the corolla tube; anthers bithecous,
thecae elongate and straight, dehiscing by small slits at the apices; comnective
small. Staminodes 2, always prominent, oftten bilobed at the apex. Pollen
greins 'tricolporcidate' or 'tricolpovate’. Stigma shortly billobed, protruding;
lobes usually small and subsimilar, Style glabrous, filiform, Owary glabrous;
disc cushioneshaped. Ovules sbout 14=18, arranged in two alternate rows in each
loculus of the ovary; retinacula inconspicuous., Capsule oblong-acute, tip
mucronulate, dehiscing loculicidally into two woody recurved wvalves up to the
base, Beeds subglobose; testa thin, provided with minute, solid hooks;
endosperm persistent, fleshy and ‘alveolate’.



Type: 0, macrobotryum Kurz,
Monotypic; confined to lower Burma, South China (Yunnan), Laos, and

Thailand,

3¢  SAINTPAULIOPSIS Staner in Bull, Jard, Bote Bruxe 13: B (1934).

Prostrate, decumbent or ascending, subrosulate hexrbs, m:ly perennial,
mostly provided with adventitous roots. OStem herbaceous, cylindrical;
differentiated into nodes and internodes, often rooting at the nodes, branoched
or unbranched, Leaves opposite, forming a rosstte of G=8 from the remification
of the branch or simple opposite, long-petiolate; lamina subglabrous or
sparsely pilose, Inflorescence in terminal or axillary modified mm;imw
flowers in a gig-zag manner (superficially resembling a 'scorpioid’ oyme);
peduncle long and slender, Bracts usually just below the calyx rim, rarely a
bit further below, of'ten carried away by the pedicel to its apex, minute and
herbeceous, Bracteoles minute, herbaceous, joined with the calyx rim to conceal
the two inconsplowous and hyaline lateral calyx lobes, Calyx Separtite; lobes
slightly united at the base, dissimilar, posterior one being the biggest and
also broadest than the rest; laterals inconspicuous, 1=veined; others 3eveined,
Corolla white, bilabiate; lobes orbicular-obtuse, Stamens 4, didynamous,
included, filaments glabrous, arising from ¥ portion of the corolla tube; anthers
bithecous, thecae subglobose, dehiscing by slits, provided with filiform appendage
(tail) at the base, each tail forked at the apex. Staminode 1 or O, usually
hyaline and inconspicucus, Pollen grains typically ‘tricolpate’. Stigma deeply
bilobeds Style filiform, glabrous, Ovary glabrous; disc swollen, cushioneshaped.
Ovules about 14=20, arranged in two altornate rows in each loculus of the ovary;
retinacula O. Capsule ovate-acute, tip subtruncate, dehiscing loculicidally

into two woody recurved valves up to the base, Seeds suboblong or subglobose;
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testa thin, provided with minute, solid hooks; endosperm persistent, fleshy
and 'alveolate'.
Type: Saint. lebrunii Staner .
Monotypic; distributed in Gabon, Belgian Congo (Kiuu), Burundi, and
Madagascar.
Lo  GYNOCRATFRIUN Bremekamp in Kew Bull. 1939 (10): 557 (1940).

Erect berbs. Stem herbaceous, slightly rectangular. Leaves opposite,
petiolate; lamina subentire or repand, subglebrous on both surfaces, lower
surface provided with cup-like, brown, 'peltate scales' looking like pores.

Inflorescence in terminal, dense, sessile, unbranched spikes. Bracts and
bracteoles long, linear-ensiform, herbaceous, bracts 5e-veined, brecteoles 3=
veined, Calyx deeply 5S5-pabtite; lobes slightly united at the base, prominently
dissimilar, all narrowly lineare-triangular, gradually ending in narrow points
(filiform); posterior lobe 5eveined, laterals 1-veined and the anteriors
3=veined, Corolla subactinomorphic; tube eylindrical below, infundibuliform
above; lobes small, orbicuiar, subequal, Stamens L, didynamous, included;
filaments minutely glandular hairy, arising from 5 portion of the corolla tube;
anthers bithecous, thecae owvoid, base minutely apiculate, dehiscing by longie
tudinal slits; comnective small, Staminode 1, often prominent and filiform.
Pollen grains 'tricolpate's Stigma crateriform. Style filiform, glabrous
above, minutely hairy below. Ovary minutely hairy at the top; disc small,
cushioneshaped, Owules 6 in two alternate rows in each loculus of the ovary;
funiculus long and thickened at the hilar region, Seeds not seen,

Type: G, gulanense Brem.
Monotypic; endemic to British Guiana,
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S5«  ANISOSEPALUM E., Hossain, gen, nov.; maxime ut Staurogyme Wallg, sed
bracteolis ad calycem adnatis, corollis palatis propriis preeditis,

ovulis paucioribus, seminibus rugosis et forma stigmatis ab ea facile

distinguenda.

Herbae erectae vel suffrutices repentes, terreatres vel epiphyticae,
aliquando ad nodos radicantea, annuae vel perennes. Folia omnia opposita,
integra parum lobata vel serrulata, Flores tres usque numerosi in racemos
terminales vel terminales et axillares laxos vel condensatos dispositi. Bracteae
herbaceae, liberae vel usque ad medium pedicellum connatae, Bracteolae magnae,
herbaceae, ad apicem pedicelli insertae lobos laterales calycis occultantes,
Calyx Se-partitus; lobi basi connati manifeste inaequales; laterales minuti,
hyelini, uninervi; oceteri trinervi. Corolla infundibuliformis, manifeste
bilabiata; labium superum cucullatum et ad apicem leviter biledbiatum; labium
inferum trilobatum, lobis valde inaequalibus; lobus medius latissimus palato
elevato praeditus, Stamina 4, didynama, inclusa; antherae thecae subglobosge,
bilocularea; connectiva lata et incrassata, Grana pollinis 'tricolporoidata'
vel 'tricolporata', Staminodium 1 vel O, Discus annularis, pulviniformis.
Ovarium glabrum, ovulis 6«8 utroque loculo in seriebus duobus dispositis, Stylus
sparsim papillosus, Stigma profunde bifurcatum; lobus superus iterum bifurcatus,
Capsula oblonga, obtusa vel acuta, non-stipitata, ad apicem subtruncata, parte
superiore sterili, in wvalvos duos lignosos recurvatos loculicide dehiscens.
Semina obovata, atra, ventraliter leviter compressa, omnia retinaculo non-indureto
suffulta; retinacula tempore dehiscentiae dessicata et lapsa; teatae rugosae,
excavationibus hili magnis instructae; endospermium copiosum et alveolatum.
Typus generis: A, humbertii (Mildbr,) E, Hossain, comb, nov. {ﬁym:‘-é‘-_éﬁﬂﬁ"‘ﬂ%)

Species duzs in Africa Centrale.
The new genus is without doubt closely related to Staurogyne Wall. In fact,
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the two spegcies referred to here under the genus Anisosepalum were originally
described as the species of Staurogyme. This is really interesting in the
sense that there have been a number of genera published under this group which
later on proved to be synonmous with the pantropical and the most varied genus
Staurogyne., But unfortunately nobody has yet focussed attention towards the
wvalidity of placing these two species under Staurogyme .

Thorough morphological and anatomical studies of the group throughout its
geographical range have revealed that tlese two Central African species differ
widely from the rest of the genuine Staurogyne species. They are at once dis-
tinguished by the calyx, corolla, stigma and seed characters,

In the form of calyx the new genus approaches Saintpauliopsis, another African
monotypiec genus, but differs in the charecteristics of inflorescence, corolla,
stamens, number of ovules per loculus of the ovary, and seed surface.

A bilabiate corolla is also met with some of the American species of
Staurogyne but none of them is provided with a ‘palate' on the lower lip of the
corolla., The number of ovules per loculus of the ovary varies from 12 to oC
in Staurogyne, while in the new genus they are only 6-8, supported by unindurated
retinacula in mature capsule. Further, the seeds in Anisosepalum (new genus)
are slightly flattened at the ventral side and the testa is rugose with a large
bilar excavation, All other genera of this group (excluding Elytrarias which
possesses reduced bars on the testa cells) possess seeds which are provided with
20lid hooks on their testa cells,

Anatomically the new genus (Anisosepalum) and Saintpauliopsis share a
common character, i,e. the absence of 'acicular fibres' in the various plant
parts, while the rest of the genera in this group always possess 'acicular fribes’
in roots, stems, petioles, and veins., The occurrence of 'peltate scales' on the

leaf lamina (particularly on the lower surface) and sometimes on the bracts and
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bragteoles is also characteristic only of the following generae: Staurogyne,
Ophiorrhiziphyllon, Gynooreteriun and Anisosepalum (new genus).

In the nature of pollen grains (either “tricolporoidate’ of 'tricolporate’)
also, the genus Anisosepalun shows resesblence to Staurogyne, Ophiorrhisiphyllon,
andl avgrisingly % Nalsshis vhish'1s in fese distustly veistad S $hls aiiieree.
Corroborative evidence elearly mmta that Stauwrogyme, Ophiorrhiziphyllon,
Gynooraterium, Saintpsullopsis and Anisosepalum form a complex but closely
interrelated group of genera within the Nelsonioideae.

Key to species:
1a. Calyx lobes longer; corolla widely campanulate above; ocapsule

7 mm £0 1 CM LONE seseercssccsncssssssasscassssscsnnssennnsees Numbertii
1b. Calyx lobes mich smaller; corolla forming a long, cylindrical

tube, campanulate only at the top; ocapsule never more than

5 mlom I E A A R R R N R R R R R R R A R N A R R R R R NN M

6o NELSONIA Re Brown, Prodr. Fl. Now, Holl, 1: 480 (1810).

Herbs erect, prostrate, scandent or decumbent, branched or unbranched,
annual or perennial, provided with taproot system or socn replaced by adventi-
tous roots, rarely fleshy and fibrous, Stem herbaceous, cylindrical, sometimes
woody at the base., Lower leaves always opposite, upper leaves sometimes opposite
or altermate, petioclate or subsessile, entire, serrulate or repand, indumentum
varisble in texture, sise and density, rarely subglabrous on the upper surface.
Inflorescence in terminal or terminal and axillary spikes; peduncle well-
developed or none, Bracts herbaceous, pinnately or palmately veined, altermately
arranged. Bracteoles 0. Calyx deeply 4-partite; lobes dissimilar; posterior
one alightly bigger and broader than the rest, anterior lobe slightly or
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prominently bilobed at the apex; all heiry with glandular and eglandular

hairs, Corolla subactinomorphic or bilabiate; lobes subobtuse., OStamens 2,
included; anthers bithecous; thecae globose or subglobose, dehiseing by

apical 1lids; comnective wide; filaments short and glabrous, Staminodes 0.
Pollen grains tricolporoidate’ or 'tricolporatd. Stigma bilobed and capitate

or deeply bifurcate, included., Style small, filiform and glgbrous. Ovary
glabrous; disc inconspicuous. Owules about 4=10, arranged in two alternate
rows in each loculus of the ovary, rarély 1 or 2 becoming mature, others aborted;
retinacula papilliform or inconspicuous, Capsule ovateeelongate, tip pointed,
dehiscing loculicidally into two woody, recurved valves up to the base, Seeds
globose, provided with a hilar scar; testa thin, ornamented with solid hooks
some of which are branched at their extremities giving an appearance of "hammers’;
endosperm persistent and'alveolatel

Type: MNe campestris R Br. = N, canescens (Lam.) Spreng. /Rousillom 53 (1789),
Senegal (P, herb, Lamarck, holo. Justicia canescens Lam.! ex. Guinea),

1s0. in bherh., Jussieu; Cate No. 5773%/. Monotypic; at first palaeotropic,
later on pantropic in distribution,

7. ELYTRARTA Michaux, Fl, bor, Amer. 1: 8 (1803), nom, cons.

Syn: Tubiflora J. 7, Gmel., Syst. Pl. 2: 27 (1791), nom, rejiciend.

Herbs erect or decumbent, much branched or unbranched, scapigerocus, sube
rosulate or with centrel stem giving rise to one or numerous rosettes, mostly
perennial, sometimes annual, provided with taproots or soon replaced by adventi-
tous roots in the acaulescent species, sometimes tubercusly thickened. Stem
rhizomatous or prominent, oylindrical, herbaceous or prominently articulated and
woody at the base. Leaves alternate, subaltemate or verticillate, petiolate
or subsessile; lanminas entire, repand, crenate, deeply lobed or lyreate.
Inflorescence in terminal or terminal and axillary branched or unbrenched spikes,
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borne on long or short scape having alternate or spirally arranged, rigid,
clasping scale-leaves, rarely the spikes being m. Bracts alternate or
spirally w, rigid, aristate and scalee-like, veins parallel, Bracteoles
concave, m. and boateshaped. Calyx deeply 4=partite; lobes dissimilar,
anterior lobe either slightly forked at the apex or deeply bilobed nearly to
the base; all usually hyaline or subhyaline, Corolla bilabiate; tube cyline
Iiﬂoa]..;‘ lobes narrow, Stamens 4 or 2, included or subexserted; filaments
short, glabrous, inyerted mch above the base of the corolle tube; theoae
elongated or subglobose (at least in buds), dehiscing by longitudinal slits;
connective long, either produced into distal appendage or not, Staminodes
usually 2 or 1, m-o,mwmﬁumw Pollen grains
typically 'tricolpate’. Etigms included or I\fbm’_ bilobed; lobes markedly
unequal with the lower lobe often indistinet; wupper lobe always flattened and
club-shaped, Style long, m. and glabrous, Overy glabrous; disc undee
veloped or slightly developed at the base of the overy, Owules about =12,
arranged in two alternate rows in each loculus; retinacula papilliform or
inconspiovous. Capsule ovate-conical or ellipsoldeconical, tip pointed, dehiscing
loculicidally into two woody, recurved valves up to the base. Seeds subglobose
or provided with many faces; testa thin and granulate (the papillae are in fact
comparable to solid bars); endosperm persistent and 'alveolate'.

Type: E. virgata Michx., som, illeg. /= E. caroliniensis (J.Fe Gmel.) Persg/.

Species ebout 15, pantropical in distribution,

Subgen, Llytraria.

Erect or decumbent, usually unbranched, rarely branched herbs, scapigerous,
subrosulate or with a central stem giving rise to one or numerous rosettes,
either perennial or annual, Stem rhizomatous or prominent, forming a long or
short stipe, usually herbaceous, occasionally woody at the base. Leaves mostly
alternate or subalternate, rarely verticillate, petiolate or subsessile;
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lamine entire, repand, crenate, desply lobed or lyrate., Inflorescence in terminal
or terminal and axillary, branched or unbranched spikes, borne on long or short
scapes having alternate or spirally arranged, rigid, clasping scale leaves, Calyx
deeply 4~partite; lobes dissimilar, anterior lobe mostly with slight bifurcated
apex, occasionally deeply bilobed nearly to the base. Perfect stamens always 2,
included or subexserted; anthers with slongated thecas, both thecae joined
together throughout their length to the connective but placed at different levels;
comnective usually not produced imto distal appendage, rerely with mucronulate
point, Staminodes usually 2, sometimes O. ovules about 6=12, arranged in two
alternate rows in each loculus of the ovary, Capsule and seeds similar to the genus,
Type: L virgata Miohw., mom. illeg. /= E. caroliniensis (J.F. Gmel.) Perse/.

Species about 13, pantropical in distribution but mostly found in America,

nons in Madagascar,

Subgens Lgtvendrs L, Hossaln, gubgen, 00V.

Herbae peremnes, multiramosae, Caulis ad basin lignosus, prominenter
articulatus, Folia verﬁnillata, 2«5 ad nodum orientia, petiolata; lamina
lanceolata vel late lanceolato-spatulata., Inflorescentia spicate, sessilis'
vel pedunculata, terminalis vel axillaris; rhachides (scapi) 1=} ad quamque
nodum orientes, pilis ceaspitosis instrueti; inferne foliis squamiformibus,
sterilibus amplectentibus paucis vel numerosis instructi., Bracteas squamiformes,
aristatae. Calyx profunde quadriepartitus, lobo antico fere ad basi bifurcato,
Stamina 4, inclusa; thecae antherarum in floribus maturis elongatae, in alabastro
subglobosae, appendice distali semper prominente, Staminodium 1 vel O, incone
spiouum, Ovarium ovulis in utrogue loculo circa 4=6 in series duad dispositis,
Capsula et semina generi similia,
iypus: OSubgensris: E, madagascarisnsis (R. Bens) L. Hossain, gomb, nov,

Reasons for creating a new Subgen. (Lstrvandra) of Elytraria..
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The two specles (visz. I. madagascariensis and E, nodosa) referred to
Subgen. Tetrandrs undoubtedly sgree to the structurel plan of Elytreris. But
in considering their oversll taxonomic affinities within the framework of the
genus, it becomes really difficult to ascertain their close relatives, FPFeatures
like the perennial, woody habit, prominently articulsted stems, snd the ocourrence
of verticillate leaves are quibe remarkable. Moreover, these two species share
& common character hitherto unknown in any other species of Elytraria, i.e. the
presence of four fertile stamens with subglobose anther lobes (at least in buds)
provided with prominent apical appendages.

Anatomically, these two species are usually distinguished by a zone of
isolated pericyclic fibres encircling the wvascular cylinder of the stem in t.s.
(P1.13.B), This feature seems to be one of the primitive onea in the Nelsonioidese,
as i1t is also found in the primitive Sect. Tetrastichum (Fig.13,E) of Staurozyne.

However, in the general habit, the Subgen. Tetrandra superficially ressmbles

e imbricata, a widely distributed species of Americe and Malaysia., But from

the taxonomic point of view, the Subgen., Tetrandra showa at least a remote affinity
with the existing AfroeAsiastic species, especially in the leaf arrangement; and

in the lobing of the anterior calyx lobe.

All the existing species of Elytrarie produce spikes which are borme on
scepes, clothed with numerous rigid scale-leaves, but E, madapascariensis possesses
entirely sessile spikes bearing a few (2-3) sterile bracts at the base. A close
relative of the above-mentioned species is I, nodosa, which on the other hand,
produces long sterile scapes to push its flowering spikes further up, This is
the prevailing characteristic in Elytraria species, Therefore an evolutionary
trend can be easily traced out within the genus - the gradusl sterilization of
the lower part of the spikes to form the scapes. Similianeously, the number of
fertile stamens has also been reduced from 4 to 2 in the highly advanced species

of Elytraria.
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Finally, these two spscies (I, medagascariensis and [i, nodosa) are of
great phytogeographic importance. They are confined to Madagascer and alsc
possess many primitive features in common, in the general context of the genus
Elytraria, Thus it can be assumed that these two species are in fact 'relicta’
of the past ancestral 'stock' of Elytrarias, which aptly merit a Subgenus of
their own.
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AN ARTIFICIAL KEY TO SUBGENERA AND SPECIES OF
ELYTRARTA
1a. PFertile stamens 4; anthers subglobose (particularly in unopened
flowers), connective produced upwards to form an aplcal appendage;
capsule with L=6 seeds in each 1oaulua;7z;‘i§$ present apart from the
‘acicular fibres' in the phloem tissue of the stem in t.s.; [species
confined to Nadagasear |ieessssssssessenssesasssassnes Subgen, Tetrandra
22, Inflorescence sessile with only a flew sterile bracts below;
bracts elliptic-lanceolate, puberulous; bracteoles minutely
glandular hairy on the keel seseeccccecsssasccsevees madagnscariensis
Z2b. Inflorescence with long peduncle, covered by many sterile
scale-loaves; bracts ovate, glabrous; bracteolea ciliate
On the Keel sescesssensssscasssassasscarasssssccassssasssrssss nNodosa
1b. Fertile stamens 2; anthers elongated, no apical appendage of
the connective present; capsule with 4=-12 seeds in each loculus;
perioyclic fibres absent but 'acicular fibres' present in t.s. of
the stem; [species of Asia, Africa, and America]e..e.. Subgen. Elytraria
3a. Anterior calyx lobe decply bifurcated, nearly to the base;
[upaoio_n of Asia and M‘rioa.]
La., Caulescent or acaulescent herbs; leaves alternate or sub-
opposite; peduncle of the inflorescence densely covered
by 8CALle~lOAVES cseesescsssssccssssssassvesnscanessnnvasses oocaulis
L4h., Herbs with distinot stipe below; leaves verticillate;
peduncle of the inflorescence with sparsely distributed
scale-leaves,
5a. Prostrate, much branched herbs with distinet nodes and

internodes; leaves i 8688ile sesvevcccssscesccccsssanss maritima
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5b. Erect, unbranched or less branched herbs, witlout distinct
nodes and intermodes; leaves subsessile or with distinct
POLAOLE sesiscssnscsevcssscsnsesasssnsssnssncsnnsasscens marginata
3b. Anterior celyx lobe only bipartite at the apex; [specics
confined to Americad
Ga. Flants with several stipitate rosettes arising from a central
stem or the rosettes sometimes replaced by shoots with i
distinot intermcdes; at least the uppermost bracts of
the inflorescence tridentate sesescssccccccescsccassaces Aimbricata
6b, Plant with a single sessile or subsessile rosette; bracts
never tridentate.
78« Species with taproot system; leaves obovate; bracts
rhombic-ovate with spiniform tip8 secesecccssenseee mecrophylla
7b. Species with fibrous root system, roots sometimes
fusiform; leaves ovate, elliptic-lanceolate or
linear-oblong; bracts ovate or elliptie.
8a, Scape usually long, virgate with scalesleaves having
long, aristate, recurved tips; bracts j=6 mm
Wide ceesescssonsscnensescsscccesnssessceseses Garoliniensis
8b. Scape usually short with scale-leaves having acute
or acuminate points; bracts always less than 3 mm wide.
9a. Brects with distincet midevein protruding into a prominent
aristate awm at the tip; always 3-veined.
10a. Leaf base cordate or subcordate; petiole with
foliaceous wings at the distal end. Roots
TUDBIOUS sssseresnscncesarsssncasscnnessces Htuberosa

10be Leaf base obtuse or attenmuate, petiole simple.
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11b.
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Leaves broadly elliptic, 1=5 cm broad; upper surface glabrous
except at the costa and the veins; bracts broadly elliptic,

Up £0 5 10 LONE swssssesssesssssssassassessacsoasscssenases Kiugld
Leavea narvowly i;maohto, 5 mm to 2,5 om byoad; upper

surface puberulent or rarely associated with sparse strigae;
bracts narrowly elliptic, up to 9 mm lONE ecessesvesssees Diomoides

9b. Bracts with indistinot midevein, elther truncate or pointed

at the apex - never provided with awns; veins obscure,

12a.

12b,

Upper surface of the legves pepillose and pilose; bbact

truncate at apex; petioclar and follar sclereids

PreBONt sesesesssassssssnssssesssnnnsssssasssanesrsvessnes Shaferi
Upper surface of the leaves either glabrous or subglabrous,

rerely with the mideveins being pilose; bract acute or acuminate
at apex; petioclar and foliar sclereids absent,

138, Flant proliflerous in habit; leaves very thin and shining;

infloreacence proliferous; bracts puberulent eesss. prolifera

13b. Plant never proliferous in habit; leaves thick,

noneshining; inflorescence never proliferous;
bracts glabrous,
14a, Leaves entire or repand, rarely crenate, typically
ovate; upper surface glabrous or puberulent,
NEVED TUZOBE assvsasssessssssnssssasssasanassss planifolia
14b, Leaves strongly crenate, oblong-linear or
narrowly oblong-ovate; upper surface rugose
with pilose mid=Vein seesssescessasssccssessancasee Qubana



107

ECOLOGICAL HABITATS AND GEOGRAPHICAL DISTRIBUTION
Ecological Habitats: MNost Nelsonioideae ocour as  weeds of Fforest floor

in the tropics and subtmpiol.l Apart from a few gregarious species like

8%, paludosa, M (both of them quickly multiply by vegetative re-
production) and the monospecific genus Nelsonia,many of them tend to grow in
isolated patches of small populations, often containing a few individuals only.
Whether it is due to 111 adaptation, severe competition or a combination of"
both is diffioult to.mu'tdn at the present state of our hnwl@goo'

Considerable hahitatlnﬂatim_ is encountered in E, lubricata, I, marginata
and N, canescens. The genus Nelsonia in particular grows in any concievable
habitat and is consequently adapted to extreme biotic pressure, fave and
grazing effects. On.the other hand, E, caroliniensis grows in the bottomlands,
pine barrens, and is also found on calcareous gravel or wet rocky soil,

Nearly all the species of 'bhe Subgen. Tetrastichum, Sect. Tetrastichum
grow as weeds of the rice fields and open pastures, while desert plants are
only encountered in the cenus Elytraria, For intangible physiological and
structural reasons the Nelsonioideae seems to be adapted to diverse habitatas

like open pastures (dry or marshy), forest floors, and specialized habitat
like the deserts,

istribu ¢+ The distributional data together with its resulting
patterns in any taxonomic group become more useful when considered from the
evolutionary and ecological viewpoints of the whole family. Jhegreat taxonomie
distinctness of the genera like Elytraria and Nelsonia mey be due to an ancient
evolution and diversification which could be traced back in the early geo-
logical times if fossil evidence of these groups were recovered. A noteworthy
fact about the Nelsonioideae lies in their discomtinuous (disjunct) distribution
(Map 1. pp 108). Out of the seven genera recognized in the group, three are
disjunct pantropical, while the fourth one shows discontinuous distribution in
Africa and Madagascar,



Map.1.DISTRIBUTION OF THE

N E L S O N l O | D EAE (WithTwo Centres Of Diversity)-

Shown Stippled.

a01
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The term disjunct (or discontinuous) distribution refers to the occurrence
of a genus in two or more separate geographical areas which are often widely
separateds The present distributional range of the Nelsonioideae clearly
lﬂﬁlt’bﬂ that its members are mainly confined to the tropica and subtropica
of both worlds including the isolated islands in the belt (Map 1. pp. 108).

Two distinot centres of abundance (or diversity) depending on 55 oanlbiaratinn
oF ageites. arb escailasiit BUNELY ank Tndbeiiagin Sodrdtory;  Regpiuamibativia
of the Nelsonioideae are fairly common in Afvica, while the genus lNelsonia and
Staurogyne (only Ste_spatulata complex) have extended their range to sone
extent in the northern parts of Australia. _

In America one species of Elytraria (E, caroliniensis) can be found in
certain p;rta of North America., The species of Staurogyne and Elytraris are 3
common in Central America (Mexico), but they are mostly abundant in South America -
particularly in Brazil,

On the other hand, greatest concentration of the Nelsonioideae is found in
Indowlalayan region (mainly Burma, Thailand, Cambodis) together with the Malayan
Archipelago (mostly Borneo, Sumatra, Java, New Guinea and Philippines), Only
a few specles of Staurogyne are found in Africa which are mostly distributed in
the south west tropical parts of the continent (of course, excepting Madagascar).
Conversely, the genera like Elytraris (3 species) and Nelsonia ere widely
mtm.a throughout the continent (excepting the borthern and soitbhery ex-
tremities) and are also represented in Madagascar (by 2 endemic species of
Elytreris and Nelsonis). |

Small genera like Ophiorrhiziphyllon, Gynooraterium, Saintpauliopsis and
Anisosepalum exhibit mostly a restricted Sstrioution, Out 6f the Civat tbree
monotypic genera Gynocraterium is endemic to British Guiana (South America),
Ophiorrhisiphyllon is restricted to Burma, Thailand and South China, while
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Saintpauliopsis is found in Gabon, Belglan Congo (Kiwu and Lake Kiwvu), Burundi,
and ¥adagnscer. The gemus Anisosepalum with its two species is entirely
central African in distribution,

It 1s realized that any widely oscurring gemus in the southern Hemisphere
I:ﬂlobﬂouﬂy exiibit disjunot distribution owing to 1tlm'ynatmof1emﬂ.
mass distribution in this region. These anomalies (i.e. widely separated
speodas grovps An the same genus) in plant distridution commonly invi¥e specula~
tions in relation to present-day geography. But it is nevertheless one of the
most difficult and m:;nettled questions of phylogeny as to whether these disjunct
genera (or wsps) are the outcome of polyphyletic or monophyletic origin,

It is of utmost taxonomic and phytogsographic importance that the Amerdcan
species of Staurogme, although some of them look morphologioally a bit different
from the Asiatic onmes, tamonomically bslong to the same Sect. Staurosynme, and
even in the same Subsect, Macrosepalae Brem, (cf. pp. 139=154). Fowever, two
distinct series can be recognized amongst the American species, viz, one having
a distinetly bilabiate, minute corolla associated with herbaceous habit, and
the other having a subactinomorphic, showy, large corolla accompanied by sube
shrubby habit., Probably these are the two separate lines of evolutionary
diversification of the genus concerned, effected by adaptive radiation, prolonged
isolation, end exploitation of the specialized pollinators. In this regard,
however, it is noteworthy that both weakly bilabiate and showy large corollas
are also met with in several unrelated species of the Asiatic Staurozyme.

Consequently, the present distribution of the biggest pantropical genus
(Sta.uram) of the Nelsonioideae cannot be explained without undue speculations,
Long distance dispersal is not possible for this type of transpacific disjunct
distribution, Noreover, the plants in this group are not provided with any
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special mechanisnm for wide dispersal of the diaspores, Although long distance
dispersal can be possible bdesthe oceanic islands, by and large, it provides

no satisfactory explanation to the continental disjunctions. A land bridge of
eny sort is geologloglly impossible, while the 'drift' theory ('sialic transport'
or 'continental conveyance', Schopf, 1970) is also untenable in this particular
example.

Increasing evidence from newly discovered fossils, convection currents in
the earth's mantle, rock magnetism, mid-oceanic ridges, and sea=floor spreading
have Served to strengthen the theory of 'Continental drift' which is probably
useful in the plausible explanation $6 the presenteday distribution of Elytraria,
The taxonomy of this germs indicates that the species either common to both
Africa and Indo-Malaya or only restricted to Africa are in faot closely allied
.to one anotih&r. The American species (many in number), on the other hand,
show affinities to those of Africa. As a result, the comcept of a previous
supercontinent (Gondwana land mass) is not against the distribution pattern
and taxonomy of Elytraria,

The situation in Nelsonia is slightly different, but its distribution can
also be envisaged in the light of 'drift' theory. The species complex (N, canescens,
ef« ppe 189) of this genus poses a taxonomic problem itself, At present, with
a broad concept of species in the genus it is visualized that South American
specimens (described in the past as N, pohlii and N, bruelloides) are remarkably
similar to those of the African specimens (described before in the name of
N, bruelloides). This indicates that probably South America in the past geo-

' logocal times (possibly late Triassic!) was in free communication with the
continent of Africa, Therefore, African N, canescens could eatend its distri-
butional range into the New World, Whether the American specimens are of recent
introductions or of past contimwus distribution in the land mass of Gondwana
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supercontinent is a dedatable question, But weedy habit and prolific
development of l, ganescens in the Cld World, partisularly in Indo-ialaysn
and African territorics, sugsest thet Jiolsonig was probably st first palaco-
tappic and later on became pantropic in distribution. Its presence throughout
the tropics and subtropics of both worlds (ineluling Maldagascer), but ecxcepting
mmhmmmuummma
contention of Bemtham (1859) /Widoh was questioned by Bremekasp, 1955/ who in
. faot intended to imply that it was introdused into the lNew World by saying
"slready abundant in seversl parts of tropical America.”

The subjoct of plant geogrephy is an adjunct to taxonomy, but greatly
uoels gynthesis and correlation of other data obtained from various fislds
before mking any gsmeralisation or comslusion. To uwarevel the past kistory,
origin, and centres of diversificetion of eny plent group for explaining its
present-day distribution in the land masses of southern Hemisphers, data from
_ the fields of ccogeography, palascclimetology, geology and palasoboteny ave
badly necded.
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A BRIEF DISCUSSION ON THE EVOLUTIONARY TRENDS

WITHIN NELSONIOIDEAE

It is often believed that ancestral conditions and trends of specislizae
tion (evolutionary trends) can be recognized inany living or fossil plant
group when comprebensive systematic investigations are carried out, However,
in absence of relevant data, particularly from palaeontology, ecogeography,
oytogenetics and geological history, recognition of such evolutionary trends
may prove to be mere speculation. lNMoreover, a remarkable prevalence of
parallel and convergent evolution in habit, function, and structure quite
elegantly reflects a relatively limited means of effective reproduction and
‘adaptive radiation' which the angiosperms have in their disposal. Thus a
single character can evolve independently at the same time or in different
chronological times in different angiosperm taxa of various taxonomic affinities,

But it is a common belief that in any taxonomic group, characters of
diverse nature - either primitive or advanced, usually tend to occur together
(ef. Sporne, 1948). From the correlation values, features of a particular
group can be assessed as either primitive or advanced, judged in the overall
taxonomic information available, Thus from the extensive studies of the
taxonomic structure of the Nelsonioideae a group of species (viz., subgen.
Tetrastichum, sect. Tetrastichum) in the genus Staurogyne emerge to be the more
primitive in having a maximum correlation of supposedly primitive charecters,
Depending on these characters which are stated below, the evolutionary trends
(specializations) are traced out and discussed in various orgsns and tissues
of the Nelsonioideae.
(1) Plants occurring in sunny, open situations.
(2) Presence of isolated perioylic fibres (apart from the usual ‘scicular
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fibres' in the phloem tissue) surrounding the vascular éylinder in t.s.
of the stem,

(3) Ocourrence of simple 'diacytic’ stomata in the leaf-lamina which is dewoid
of any specialized mechanical element (8.8. sclerieds).

(4) Inflorescence an ill-defined terminal or axillary raceme, i.e, at least
the lower flowers are solitary and axillary (subtended by ordinary leaves
instead of bracts). ‘

(5) Presence of bracts and bracteoles which are &lways herbaceous and distinct;
bracteoles never joined with the calyx rim,

(6) Colyx with five unequal lobes, slightly united at the base, and the corolla
being subactinomorphic with five dissimilar lobes.

(7) Stamens four, sygomorphic and didynamous with the posterior one being
tranaformed into a staminode.

(8) Owules about 60 or more, arranged in four slternate rows in each loculus
of the ovary.

(9) Pruits typically capsular, dehiscing loculisidally into two woody
recurved valves up to the base,

(10) Seeds are numerous, comparatively smaller in size, globose or subglobose
in outline, provided with solid bars or hooks on the testa cells.

HABIT AND HABTTAT

Studies of the Nelsonioideae from the point of distridbutional range and
morpho=anatomy suggest that the group is basically herbaceous and mostly ocour
as forest undergrowth in shady, moist habitats, Apparantly primitive speciles
are found in the gemus Stawrogyme, subgen. Tetrastischum., The species of the
Sect. Tetrastichum (cf. Synopsis of Subgeneric, Sectional and Subsestional
classification, pp. 126) usually ocour in open sunny situations with a fow
occasional outliers in the forests. This inassociation with their prevalent perennial
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habit indicates that the Nelsonioideae might have originated at first in open
&hitatn while adoption of sciadophily in forest habitats is a succesaful but
secondary adaptaetion to the available ecological niches,

SIEM

From the anatomical point of view the stem also provides evidemce of
" evolutionary importance. A trend in reduction of the pericyclic fibres
(constantly found in Seot, Tetrastichum) is olearly manifested in the related
but comparatively more advanced sections, subgenera, and geners of the
Hdaouiaidm. _

Further, the ocourrence of 'acicular fibres' (Pl. 1) in the phloem tissue
of the vascular cylinder reveals another interesting trend of evolutionary
reduction, They are invariably present in all the genera of the group excepting
Saintpauliopsis and Anisosepalum which seem to have lost the 'scicular fibres'
during their evolutionary history,

However, it is also undenisble that in the specialization of this particular
enatomical feature Nelsonia represents an offshoot having 'acicular fibres' in
both the phloem and the pith cells of the vascular cylinder (Fl., 1. G).

LEAP

Leaf anatomy does not provide any clear-cut evolutionary spceialization,

But it 1s observed that 'double dlacytic' stomata have evolved independently

in B, shaferd, N, ¢ (some populations), and several unrelated species
of §taurogyne (Pl. L4s A, B), whereas 'simple discytic' stomata are the rule in

Nelsonioideae, It is however worth mentioning that the former type of stomata
never occurs in the species of the Sect. Tetrastichum, Probsbly the variation
is due to habitat preferences, but it is entirely uncertain to have definite
conclusion at the present state of our kmowledge.



Figs 15. FLORAL DIAGRAMS & EVOLUTIONARY TRENDS
IN INFLORESCENCES

(Explanation in the text: all figures diagrammatic)

A = Floral diagram of the Nelsonioideae; ! = Floral

diagram of the Rhinanthoideas, and C (1=11) =

Evolutionary trends in the inflorescence of the Nelsoniqidéaa
=7 = Stawogme (1, 2 = Sect. Betrestichum;3 = Sect.
mt}_u; by 5 & 6 = Sect, Zenkerdna, and 2, 4, 5, 6 &
7 = Sect, Staurogyne); 8, 9 = Elytreria; 8 = Nelsonia;

4 = Ophdorrhisiphyllon; 4, 5 & 6 = Anisosepalum;

6 = Gynooraterium, and 10, 11 = Saintpauliopsis/.



Fig.15.FLORAL DIAGRAMS&EVOLUTIONARY TRENDS

INFLORESCENCE,

IN



(Explanation in the text; arranged according to their
probeble evolutionary trends; all photographs taken
from the herbarium sheets) :
A = St, spatulata complex (Seot. Tetrastiohum);
B = 5, meclellandii (Sect. Tetrastichum);
C = Ste paludosa (Sect., Zemkerina - inflorescence
- cepitate); D = St, papuana (Seot. Staurogyme) ;
E = 8%, versteegii (Sect. Staurogyme ~ inflorescance
capitate), and ¥ = St, axillaris (Seot, Maschalanthus .
note the impaired growth of the main shoot apex),



117

PI.16 .-PRINCIPAL TYPES OF

INFLORESCENCES IN STAUROGYNE.
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Similarly, sclereids (mechanionl elements) have evolved separately in
several species of Stamropyme, and only in I, shaferi (Pl.8.C)s It is often
dirficult to Interpret as to how thess anatomical chareoters evolwe in a
particular group where necessary correlation does not exist among other features
of ewolutionary advancement. Nevertheless, it 1s noteworthy that the ccowrrence
thiﬁ‘MhﬁmhmmhiﬁuwMM
are considered to be relatively more alvasoed in the context of the gemus
concerned, Consequently, it can be pregumed that the outstanding specialisa-
tion of the leaf tissue (1.0 solereid formation) in Nelsondloldese is a
secondury adaptations '

ZELORESCEICE

IthoﬁthhWMhthMcfm_
inflorescence a8 evolutionary specialisations, But in the Nelsonioidese, one
can safely conclude that its basic type of inflorescence is a raceme, While
ul-dmm:uqumumummumwunam
Zetrastichumof Stguwromme, condensel racemes, spikes, and panicles are also
frequantly met with in geveral species of unrelated taxa, These types of
inflorescences are usually terminal or torminal and axillary, BSut in the Sect.
Maschalanthus of the Subgen. Staurogme they ar: entirely restricted to
axillary branches - the main short apex remains always vegetative (P1, 16.F).

On the other hand, a constant process of sterilization in the lower part
of the spike ocours in Elytraria (Subgen. Totrandre) while Saintpamliopsis
has attained quite independently a modified type of racemose inflorescence
(Ple 17,8, superficially resembling a 'scorploid oyme' (after Lawrence, 1966).

By and large, the evolutionary specialisation in the neture of the
inflorescence in Nelsonicidese does not properly correlate with other specialiszed
features of its various tasmpnomic entitles. Dut however reticulste the



A = Lo medamsosrionsis (sessile spikes); 5 = L. margiieats
(note the sterile peduncle at the base of the apike);

C = Ho canesoens; D = O, mecrobotwyug; = = A, busbertil
(condensed spikes or recemss); ¥ = Saint, ;m“‘

(mark the position of brects which are on the pedicels or
at the top of them - never on the inflorescemce axis proper;

flowering in & sigsag mamner is also worth noticing;

b = braot).
:'- o i r-':
y " AMEDe-|
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PI.17.TYPES OF INFLORESCENCES

IN THE NELSONIOIDEAE(excepting Staurogyne).
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variation is, it is nevertheless not too Aifficult to imagine the derivation
of one type of inflorescence from another, taking the racemose type as a starting
point in the Nelsoniocideae (of, Fige 154C).
BRACTS AND BRACTEOLES

Brects and bracteoles are highly specialised in Elytraria where they are
rigid and scale-like. A notable featurs is the variation in the herbaceous
type, especlally in Staurogyne, e.ge leaf-like and large in Subsect. Macro-
ghlamydeas, narrow and linear or lanceolate in Subsect. Macrosepalae, while
minute and inconspicuous in Subsect, Microchlamydeae and also in Saintpauliopsis.

Bracteoles are universally present in the group except Nelsonia, which is
unique in Nelsonioideae in having lost its bracteoles entirely, The bracteoles
may be either near the base or at the top of the pedicel, but an interesting
adsptation has taken place in the genera Saintpeuliopsis and Anisosepalum
where the two bracteoles are joined with the calyx rim to conceal the two minute
lateral calyx lobes,
CALYX

Calyx characters show that the group fundamentally bears a Separtite calyx
with the lobes of'ten united at the base. Evolutionary specialization in the
dirvection of elaboration has taken place in Sect, Staure s Subsect. Macroe
Sepalag, while reduction is manifested in Subsect. Macroghlamydeae and
Mdorochlamydeas. An independent evolutionary line has been attained in one
species, St, capitata of Sect. Zenkerina (Subgen. Tetrastichum of Staurogyne),
where the calyx lobes are united up to the middle to form a distinct calyx
tube (Fige 3+E).

Sepals are either dissimilar, subsimilar or exactly similar, but a remarke
able reduction restricted only to the lateral calyx lobes evidently arisen

independently in two different genera, e.g. Saintpauliopsis and Anisosepalum
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which are not clesely related in other features. Probably in these cases the
protective funotion of the two lateral calyx lobes(necessary for the young
oury_)m been switohed over to the bigger bracteoles whish are joined in the
rim, resulting in more effective protection. The tendency probably attained
its perfection in the subfamilies Thunbergioideae and Mendoncloidess, where
the calyx is extremely reduced into a mere fimbriated rim and the bracteooles
have become enormously enlarged (1ike spathaceous brects) for effective pro=
tection of the bud and the ovary.

Conversely, reduction in the mumber of calyx lobes has taken place quite
independently in two different genors, c.g. Nelsonis and Flytreris. Studies
of the primitive species in FZlytraris (Subgen. Tetmndra) illustrate the fact
that the reduction in the number of calyx lobes from five to four has been
achieved by the gredusl fusion of the two anterior lobes, This fusion process
which starts from below upwards, has attained ita perfection 4in the advanced
species of Elytraria and in particular, Nolsonia, Parallel developments have
also occurred in the genora (e.;. Yeronica) of the Serophilariacens,

COROLLA

Relevant data from the pollination bieolozy are sntirely lacking in the
Nelsonioideae, Consequantly the funotional evolution of the corolla is often
difficult to explain, Whatever may be the situation, some courses of corolla
specialization are not too difficult to envisage taking Stawrogyne Sect.
Tetrastichum o be the wost primitive. Thus from a subactinomorphic smaller
corolla, one can find a weakly bilabiate and comparetively bigger corolla in
the related Sect. Zenkerina (Pig.ba.B), This phenomenon is also prevalemt in
the various sections and subsections of Subgen. Staurogme. The process of
corolla elaboration has culminated in the strictly American Ser. C.
of Subsect. Macrosepalas under Sect. Staurczme. The development of a larger
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corella with long, eylinirical or widely camparulate tube (#ig.6a.D) ia
probably an sdsptation to specisliszed inseocts or bixd pollination,

On the sther hani, distinetly bilabiate but smaller sorolls as been
independently estadblished in emother Amoricen Ser. D, of Subsest.
Yaorosepales, This trend of corolla size reduction, accompanied by the
oscurrence of the bilabiate condition, i3 also pronounced in an Asiatic Ser,
E. : «mumﬂﬁ-mmmum
phyllon (Plze £.Co). '

 Smaller corolla, either bilablate or subsctinemorphis, can be found in
Nelsonia and Zlytraris which ars relatively wore advenced geners of the
Nelsonioideae. But a unique variation of the corolla struoturs has bemn
encountered in Anisosepalum (Pige5.F ) where its distinetly bilabiste corolla
bears a 'palate’ on the lower lip (having two wery narrow latermnl lobes).
This is probably an adaptation to specialised bee pollination which has evolved
independently 4in various genera and tribes of the closely relatel families
(vee Acanthaceas, Sevophulariaceae and Cesnerisceses).

STAMTHS

A very clear-cut reductional tremd in the number of stamens is recognis-
able in the Nelsonioidene. Starting from the dasic mumber of four aclieved
through their ancestmal history, sterilization hes coccurred in the two lateral
atamens (the upper pelr of the didynamous androecium). Ceners like Staurogyme,
Cypooraterfus, Saimtpaulionsis, Anisosepelum snd the Subgen. Tebranire of
Flytraria all have four perfect stamens basically, Often these are associsted
with a small or well-develoned staminode {ropresenting the £A0th posterior
stamen) which reflects their ancestral pentamerous conditfon, PFrom this,
gredual elimination of the porfect stamens has been initiated at first in
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£t, diandrs where 3 or 2 staminodes are frequent, The process shows its
where remngnts of only two staminodes are left, TIts end point in the
Nelsonioidese probebly hns been attained in Nelsonia where treces of staminodes
aré entirely sliminsted (only twe perfect stanens sre left) /Fig. 5. of.

Stamens in the Nelsonioilese are mostly included, but a tendency towards
exsertion from the mouth of the corella tube has been esteblished in the
Ser. E. of Subsect. ¥ecrosepalss under Staurogyme. Thus subexserted or
slightly oxserted stamens are froquently met with in the above-mentioned series,
and slse in soms speciss of Zlytreria (Piss5.5'). Fossibly this is en adapte-
tion for effective pollinstion which bas sshieved further perfeotien in
CoMormhisiohyllon (Pig. 5.0) where the stamens are long-protruding.

In the Nelsonioideae anther lobes are pradominently subglobose or globose,
whereas they ave elongated on Oph Alon and Elytraris. But the
occurrence of subglobose anthers in Subgen Tetrwndre of Slyireric, at lecst
in the bud condition, clesrly indisates that the elongated anthers ean be
ottained from the subglobose ones through ewolutionary changes,

POLLEN GRAING

No definite correlation in respect to evolutionary advarcement of the taxa
end the corresponding specialisation in the pollen grains has been notcled in
the Nelsonicidese. Basically the pollen grains are prolate sand ’tricolpate’.
These are shown by genera Elytraris, Cyncoreterium, Saintpauliepeis, snd & fow
species of Staurosme. But by and large, there is o prevalent tendancy in the
group, quite pronownsed in Nelsnia, Anisosepalum, Ophiorrhisiphyllon, and sost
of the species of Stauromyns 1.6, the pollen grains tend to be 'tricolporate’
in nature through the intermediate step, referred to be as 'tricolporvidate’
(Pl. 9.)s The trend has been perfected in several other related tribes of the
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fanily Acanthaceae, e.z. Androgrephidese.
STICHA

A trifurcete and cruciste stigma seems to be the most primitive type in
the Nelsonioideas, as it is mosily found in the primitive sections of Jteurooyme.
From this type possiily the bifurcate unequal type has evslved whish 1s lergsly
prevalest in the group. The lamellate stigms found in St, subsordnta (Pigs 7.I')
and the craterifors type charmsteristic of Cymosreteriun (Pig. 7.0) seem to be
two independent lines of specializations

Corroborative evidenco indicates that simple bilobed, capitate or flattened
elubeshaped stizmes (with conspicuously unegqual lobes: lower lobe bedng alwsys
imperceptible) are relatively more edvanced than the previous types, as they
ave provalent in alvanced generm like on (Pige7.)t), Nelsonia
(Fige7.Q), and Elytraria (Mg 7.R). :
QVARY AND OVULED

Studies in the nusber of ovules por owvary, arrenged in a specific mumber
of alternate rows in esch looulus, reveals a2n interesting trend of reduction
both in the nusber of ovules and also in the numder of rows por eell, In the
Jubgen, Staurogyne ovules are only 12-40, always arranged in two altermate rows
in cach loculus of the ovnry - possidly achdeved through evolutionary reduction
in one step from the species containing four rows of owules (Subgen. Tetxastfchun).
Ihdis reductional trend has been particularly prominent in the genern like
Cymocreterium and Anisosepalum, where one csn f£ind only 6-8 ovules per loculus
of the owary,

The development of typlonl ‘retinacula’ supporting the seeds of other '
highly evolved Acanthascae is not so clear-cut in the Nelsonioldeno, But
'papilliform retinacula’ occaslonsally arise in the species of Steurorme (Pige 8.D)
and Elytmria, but it 15 o notoworthy fsct that the evolution of the 'retinacula’,
by some means or other, is closely tied up with the lesser numbor of ovules in the
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owvary followed by the comsequential enlargement of the seed sise. This is
fully apparent in Anisoscpalum, where the seods are supported by well-developed
dut "unindurated (non-woody) retinacula', but of course not compareble to the
UL :

The trends of specialisation in the fruits of Nelsonioideae are rather
oomplax. A clear-cut correlation in respect to the evolution of taxa and the
corresponding increase in the fruit sise is d1fficult to trese out, Fowever,

& gonersl trend of gradusl sterilization of the upper part of the fruit is
largely ovident in the species of Stauro.yme, Nelsonis, flytraria and Anisoscoalus
(Pis- 8.C, D, P. Q. & R)s !

Pundamentally, the fruit is a loculieidal capsule, debiscing into two woody,
recurved velves with the placenta being divided up to the base. But an
interesting veriation is shown by the Seot, fenkerina (Subgen. Ietrestichum of
Staurogyme) where the fruits are tandily or irremularly dehisoemt. As the
specios of tlis section possess relatively advanced type of inflorescencos
(of."Symopsis of Subgeneris, Sectional and Subsectionsl classification® pp. 130-160)
and bigger seeds, I presume that the phenomenon of capsular indohiscence is a
secondary adaptation in the group. Similar examples can be encountered in the
Leguminosae, subfamily Papiliornoideae (¢f. Falm & Zohary, 1955) and also ia
the Cruciferse (of, Zohary, 1948).

The seeds are usually small, globose, subgloboze or provided with pany fages,
mrely obovute, A generel trend of inorease in sisze coupled with the exploita-
tion of the sciadophilous forest habitats 1a evident in the species of Staurozms.
Consequently one can come across rumerous small seeds in the primitive Sest,
Tetrestichun, wost of which are the wesds of open, sunny habitats. The trend of
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seed size elaboration has besn correspondingly correlated with the decrease
in the number of seeds per loculus of the ovary, and ultimately has ended up
in Anisosepalum where the seods are muwh bigger anl also slightly flattened
(compressed) at the ventral side (Pige 9.E)e | 3

The testa of the seeds in Nelsonioidess bears solid, hooked processes (PigsJ.a,b)
mwmmmmmmaemmamm(n& 9+8)
e somplatoly 10s% 5 Anisosenaiim (Figs 9:2).

Nearly all these above-mentioned trends of specialization can be explained
on the basis of three principal phenomena viz, (1) reduction, (2) fusion, and
(3) change in symetry (Stebbins, 1950)s ALl of them bave a profound effect on
the ontogeny of the organism and can be operative at any stage of life or level
of time, They can work either in conjunction (two or all at the same time) or
in isolation, but their effects become outstanding, especially when the processes
are Operat_ivn‘ at the early ontogeny of the organism. ok

It is believed that the rate as well as the direction of evolution ave
largely variable in various t@eonomic entities and the recognition of a specific
direction: of any evolutlonary trend, in most cases depends largely on intuitive
interpretations especially when fossil evidence is entirely lacking, Therefore,
the courses (directions) of evolutionary specializetions suggested here in the
Nelsoniolideaa, should be evaluated with due caution,
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KEY T0 SUBGENERA, SECTIONS, SUBSECTIONS,
(Note: Key to species appears at

AMD SERIES OF SPAUROGYNE  the page number shown against
12, Owules about 60 or more, arranged in 4 rows in ﬁﬁmw
the OVAXY sessessssrcssrcansncsccsssnanconssssnerses Subgen, Tetrastiorunm
2a. Inflorescemse an ill-defined receme or subcapitate (at least
. ahe lower flowers subtended by ordinary leaves), rarely
paniculate; wmmmmmﬂm;
mul eylinler always surrounded hy isolated perioytio fibros
apert from the 'scicular fibres' in the phloem
TL05US scevsssricnnronctrtanisssiacnese Seots I, Tebrastichun, pp. 131
2b, Inflorescemve always well-defined (all flowers subtended
by bracts), racemose or subeapitate; capsule tariily
dehiscent or indehiscent; xylem cylinder without perieyolie
fibres but with a few or numerous ‘acicular fibres' in the
phloem $i88U0 sesvsvsesscsscnccsnncsases Sect, IT Zonkerina, ppe 137
1b. um;aabouuz-m,meamzmmmmor
the OVALY secsevecrersncnsssncancnns sasasssnssnsssss Subgen, Staurogme
Inflorescence usually well-developed, rarely in some species
the lower flowem subtended by leaf=like bracts or leaves, either
terminal or axillary, recemose, subcapitate, spicate or paniculate,
Aylem eylinder noever coversd by perdcyclic fibres, but usually with
~ many 'acicular fibres' in the phloem tissue.
3a. At least some of the inflorescences borne on the main shoot apex
or on the branch apex, i.e. the main shoot apex always
terminated by an inflorescente sceseeececcscasss Sects 111, Staurogyne
La. Posterior calyx lobe usually more than or rerely equal to
half as long as the connate part of the corolla

sessssvesasnsssasesnnse SUDSIOE: 14 M
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Sn, Stamens and the stigma slightly exserted; stigme slightly
bifurcate, lobes 6QUAL ceucsscssssssscsansssscsssssss 58X By Dpe 153
5b, Stamens and the stigma usually included, rarely subexserted;
stigma usually trifurcate and cruciate - when bifurcate, lobes
unequal; lower lobe usually much thickened and knobelike,
6a. Corolla distinctly bilabiate, usually less than 1 cm, long,
rarcly attaining up 0 1 Om seseceecssnccnscsvecess Sery D, vpe 150
6b. Corolla subactinomorphic, usually more than 1 om. long,
very rarely up to 1 cm. or slightly less,
72. Plants subshrubby in habit, tall in stature; posterior
calyx lobe always much broader than the rest .... Sers C, ppe 149
7be FPlants herbaceous in habit, sometimes woody at the base;
posterior calyx lobe either equal to or slightly broader
than the rest.
8a, Latersl calyx lobes always much narrower and usually
shorter than the other ones
svssssssssessenes Sor, A, (Heterosepalae), pre 140
8b, Calyx lobes all of the same kind, subsimilar or exactly
similar in aize, 2ll 3eveined ... Ser. B, (Isosepalas), pps 147
Lb, Posterior calyx lobe always less than half as long as the
connate part of the sorolla.
9a. Bract several times as long as the calyx lobes or at least longer
than the posterior and lateral calyx lobes

SR T sﬂbawt. 2. M. PPs 154
9b, Brect as long as or shorter than the calyx lobes

ssssssssessnns SubBects 3. Hiommgm, Dle 156
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3b. All inflorescences bornme on the apices of exillary branches ('brachyblasts’),
subtended by one, two or O pairs of reduvced leaves, i,e. the main shoot
apex always provided with a vegetative bud
cossvsssssrsscernnsansansens Seots IV, Masohelanthus, pp. 159
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SYNOPSIS OF SUBGENERIC, SECTIONAL, SUBSECTIONAL
AND SERTES CLASSIFICATION IN STAUROGYINE
Subgen., TETRASTICHUM Brem., in Reinwardtia 3: 166=167 (1955).
Branched or unbranched, erect or prostrate, decumbent herbs, mostly

perennials, rarely anmuals, Stem herbaceous, rarcly woody at the base, some=
times rooting at the nodes. Upper leaves usually subopposite or alternate,
rarely opposite, mostly provided with short petioles, sometimes subsessile,
Inflorescence in illedefined racemes (at least the lower flowers subtended by
ordinary leaves) or in well-defined racemes (all flowers subtended by bracta),
sometimes oondmed. and suboapitate, ury rarely pan:l.culata. Brects usually
narrow, sometimes leaf-like, always smaller or equal to the calyx lobes,
Bracteoles narrow, linear or linear-lanceolate, usually shorter than the calyx
lobes. Corolla subactinomorphic or weakly bilabiate. Stamens 4, always
included, filaments hairy, Staminodes 1 or rarely O, Stigma trifurcate and
eruciate or deeply bifurcate with one lobe always smaller and thickened, rarely
the lobes are lamellate, Owules about 60 or more, arranged in 4 alternate rows
in each loculus of the ovary, Capsule either debiscing loculicidally into two
woody recurved valves or tardily dehiscent, rarely irregularly dehiscent or
indehiscent, elongate-ovate, oblong-acuminate, elliptic or narrowly ellipsoid.
Type: St spatulata (Bl.) Kds,

18 species; palasotropic in distribution, found in open sunny habitats,
often as weeds of rice fields, and sometimes as forest undergrowth which are
sciadophilous.

Sect. I. Tetrastichum E, Hossian, segt. nov,; affinis Sectioni Zenkerinse sed
foliis sursum suboppositis vel alternis leviter petiolatis vel subsessilibus,
floribus racemos dispositis vel aliquando condensatis ex parte vel omnibus a
foliis suffultis, inflorescentia terminali vel terminali et axillari raro
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paniculiformi et capsulis semper elongato-owvatis in valvas duas lignosas
recurvatas loculicide dehiscentibus facile differt.

Herbae erectae vel decumbentes annuae vel perennes; plantae in locis
apricis habitantes. Folia suprema subopposita vel alterna leviter petiolata
vel subsessilia, Im-oaatm racemosae m pnntcul.‘.fmu vel aligquando
floribus condensatis; flores ex parte vel omnes a foliis suffulti. Corolla
plerunquo minus 1 om. longa, rarv usque ad 1.2 om. longa, subactinomorpha,
muutmq.m..ﬁmwm, raro obtusi. Stigma trifur-
catum et oruciatus, rare bifurcatum lobis insequalibus instructum. Capsula
semper eloap.to-outa in valvas duas nanom mmtu \uqua ad dbasin
loculicide dehiscens. _

Stem anatﬁw: Isolated pericyclic r:l.bm alnam proacnt mm:ung the
vascular cylinder in t.s. of the stem (Fig. 13.E) in addition to the 'acicular
fibres' in the phloem tissue.

Typus sectionis: St. spatulata (Bl.) Kas. _

13 species; distributed mainly in Asia - the species complex recognized
extends up to Northern Australia,

' to s: (Note: Species with double underlines in all the keys provided
in the text refer to those which are not seen by the author).
1a. Inflorescence a welledefined panicle cesvecscececnscssscces maclellandii
1b. Inflorescence an ill-defined (lower flowers subtended by
onrdinary leaves) raceme, sometimes condensed into spicate
or subcapitate structure at the apex.
2a., Anther bases without perceptible appendage (i.e. the bases are obtuse).
Ja. Flants slender and unbranched; leaves ovate-oblong sesses %
3b. Plants stout and branohed; leaves lamceolate or lanceclates

Oblﬂns LA R L L N E  E s R R mtm
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2b, Anther bases mucronmilate or shortly talled, never obtuse.
ka., Trailing or prostrate herbs; all leaves (excepting those which
subtend the flowers) opposite.
5bs Corolla never more than B mn 1ONE escevenscccssssse M ooqicx
4b. Erect or slightly decumbent (at the buo) herbs; upper
leaves alternate or subalternate :
Ga. st'.nm, usually very thickened and woody at the base;
 leaves nerrowly linear-lanceolate end elongate sue..s.... cambodiana
6b, Stem angular, usually herbaceous and thin, rarely sube
herbaceous, leaves lanceolate, lanceolate-oblong or
spatiulate, , | ‘
g~ RS A R S N s S L T neegid
7bs Corolla of'ten less than B mm leng, rarely attaining wp to
9 mm in length seesesesscssscnccsccccsncessceses Spatulata complex

TAXONOMIC NOTES ON St. spatulata (Bl.) Kds, COMPLEX

The species St, glauca (Nees) 0., Kuntse was first described by Nees as

Ebermaiera glauca /In: Hooke, Comp. Bots Mage. 2: 310 (1836)_7 and the necessary
transfer was made by Kuntse /Rev. Gen. Pl. 1: 497 (1891)_7. Clarke /Fl. Brit.

Ind, 4: 396 (1884)_/ reduced the species St. spatulata (Bl.) Kds. to a variety
of Ste glauca which is according to our present nomenclatural rules a mistake,
As the earliest epithet in this alliance is spatulata /Adenosma spatulatum Bl.,
Bijdr, Fl. Ned, Ind,, 757 (1826)_7, the velid name should be St, spatulata (El.)
Kds., Exiursionsfl. Java 3: 211 (1912).

In recent years many new species have been described in this alliance
which are in most part based on a few specimens differing solely on their

-
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habit or external facies. Of course it is a fact that apart from St, _n;g--
Mdl the species of the Sect, Tetrasticlhum are very closely related
to one another, They differ mostly in minor characters of flowers, inflores-
cences, leaves and habit, Usually they are found in rice fields and open
m,wumm As a result, most of these variations
exhibited by these species seem to be rather plastic in nature and probably
many of these minor variations are controlled byl their habitats,

The present critical investigation into all the available sheets preserved
mth.Butmwmwuthtmorthumemwinot
mionmiutm&dmrfomcrmtusofumwutedtoedy

species (St. spatulate). Consequently I have reduced St, siamensis and
5t, flexicaulis to its aynonymy. Of course the previous species had already

been referred to by Benoist to be a minor form of this complex /of, Bull. Soc.
Bot, Paris 60: 267 (1913)_7 who preferred to keep it as a wariety.
In my present account I have included 3t, rivularis, St. polycaulis,

Ste leptocaulls, St. lstibracteata, St. viscida, and St. candelabrun in the
complex but their subsequent nomenclatural changes are not attempted owing to

lack of enough materials and especially the type specimens of the newly described
species in the complex, Apparently the descriptions of these species do not
differ conasidersbly from the range of characters expressed by the complex,

The leaves may be either petiolate or subsessile, opposite at the base,
alternate above or at least alternate at the flowerebearing apices, The lamina
is either entire, repand or serrulate, glabrous, subglabrous or prominently
bairy on both surfaces, rarely papillose. The shape and size also wvary widely:
they may be either lanceolate, lanceolate-spatiilate or spatulate - sometimes
two or more types occowrring in the same plant, Bracts, bracteoles and calyx
lobes are likewise varisble in their shape and size which are conatantly



Map.2.DISTRIBUTION OF Staurogyne spatulata(Bl)Kds. COMPLEX.
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birtellous with glandular and eglandular hairs, Corolla size is not & suitable
guide for recognizing a taxonomic entity as it varies enormously in the specimens
of thn_ same locality, Anther bases are always mucronulate or distinctly sppene
diculate. This 1s againast the contention of Bremekamp (1955¢ who could not

recognise these minute appendages in St, viscida and others, He even doubted
the validity of Wight's figure (in Ic. t. 1488) showing anther appendages in
8t, glauca (= spatulata).

The ovary may be either sparsely hairy at the apex or entirely glabrous,
but there is no clearwcut bresk in this character depending on geographical
ddstribution of the specimens /Bremelkemp (1955¢)pointed out that the Australian
specimens of this complex vary from the rest of the Asiatic omes in their halry
ovary and capsuleg/. ‘ .

Distributional map (Map 2. pp. 134) shows that the complex uMM
tributed in Indo=Malayan territory end has extended its range up to certain
parts of northern Austpalia, The Australien specimens, although they do not
vary taxonomicelly, yet resemble those of the Philippine uiand.s (particularly
St, rivularis) more closely then the specimens of Indo-lMalaya. In this regard
it is also noteworthy that many specimens from Madras and Ceylon look very
similar to those of Australia, New Guinea, and Philippines,

Clarke at first regarded the Australian specimens to be a distinet species
and thus gave a name (St. australica) to a herbarium sheet at Kew, But Bentham
in his "Flora Australiensis® L: 54 (1869) recognised them to be St. glauca
which is widespreed in Indo-Malaya. The present investigation supports Bentham's
contention in so far as adopting a broader species concept until further informe
tion are available.

A better course sesms to be to recognise this complex as a single species
(8t, spatulata) having two distinct subspecies based on geographical criteria.
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The specimens ocourring in New Guinea, Philippines, and Australia al!n.ys
possess well developed bracteoles which are constantly bigger than the calyx
lobes, But on the other hand, the rest of the Indo-Malayan specimens usually
posseas narrower bracteoles; either all of them or at least the upper ones are
always smaller or at best equal to t!?a calyx lobes. Each of these subspecies
nay then be mmwmmwmmmsupmmmmomm.
| Future comprehensive studies hoorpomting morphological data, ecological
oburﬁtinnn, cultural and cytogenetic experiments might help in solving this
oritical and interesting taxonomic problem. The complex really needs further
extensive m;eatiption.
Sects II. Zenkerina (Engl.) E. Hossain, gtatjn%iﬂ'
Syn: Zenkerina Engl., Bot. Jhrb. 23: 497 (1897).
Neozenkerina Mildbr, in Notizbl, Bot, Gart. Berlin 7: 491 (1921), :
Staurogynopsis Mangenot & Ake Assi in Bull, Jard, Bote Brux, 29: 27 (1959).
Valde affinis sectioni Tetrastico sed plantis manifeste perennibus, raro annuis,
prostratis decumbentibus vel ascendentibus, inflorescentia floribus omnibus a
bracteis suffultis terminali et axillari, racemis subsessilibus vel subcapitatis
condensatis et capsulis oblongo=acuminatis ellipticis vel anguste ellipsoideis,
alteruter tarde vel irregulariter dehiscentibus, raro indebiscentibus ab ea
facile distinguenda,

Plantae prostratae, decumbentes vel ascendentes, perennes, raro annuae;
sciadophilae, Folia omnia opposita, folia supreme interdum subsessilia, vulgo
petiolis brevibus suffulta, Inflorescentia semper floribus omnibus a bracteis
suffultis, terminalis vel terminalis et axillaris racemis subsessilibus vel
subcapitatis condensatis.Corolla saepissime grandis, longitudine usque ad 2 cm
vel magis semper ultra 1 cm longa attingens, leviter bilabiata vel subactino-
morpha. DBases antherarum semper obtusae., Stigma trifurcatum et cruciatum wel
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profunde bifurcatum lobis lamellatis instructis, OCapsula oblongo-acuminata,
elliptica vel anguste ellipsoidea, alteruter tarde vel irregulariter dchiscens
raro indehiscens,
Stem anatony: Vascular cylinder always without pericyclic fibres but with
‘acioular fibres' in the pholem.
Typus seotionis: St, kamerunsnsis (Engl.) Re Ben.
5 species; distriduted in Afirica and Indo=China,
Key %o speoies:
1as Corolla 3«3,8 cm long; stigma deeply bifurcate, lobes
1amellate eecssssescssasssonrassanssssssscnnnnsrncassencocsss Subcordata
1b. Corolla always less than 2 cm long; stigma usually trifurcate
and cruciate, rarely bifurcate with unegual lobes.
28, Inflorescence a subcapitate and condensed raceme; capsule oblong=
acuminate, never more than 45 mm long.
Ja. Calyx lobes joined up to the middle to form a tube s..ev.e. capifata
3bs Calyx lobes slightly united at the base, 5 partite se...... paludosa
Zb, Inflorescence an elongate raceme; capsule elliptic or
narrowly ellipsoid, usually 7-12 mm long,
Las Calyx lobes puberulent or sparsely pubescent, 1.,6-2,2 cm long;
capsule narrowly ellipscid, never less then 10 mm long
sessesssssssssssssssssassaseascrssese d0lichooalyx
4b, Calyx lobes hirtellous with glandular anl eglandulax
hairs, never more than 1,2 cm long; capsule elliptic,
never more than 7 mm 1ONE seescessccccascsssssnssssssss Kamerunensis
Subgen, STAUROGYNE
Annual or peremnial herb, occasionally subshrubby and woody at the base;
plants seiadophilous and usually found as forest undergrowth, Leaves all
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opposite, sometimes rosulate or subrosulate, rarely the upper leaves being
subopposites Inflorescence in axillary and terminal or only torminal recemes,
spikes or panicles, usually well defined (ell flowers subtended by breots),
" keep the tersinal (sein shoot) apex vegstative althroughout, Brects and
bracteolea various, occasionally equal to, sometimes much bigger or smaller
tﬁnthu]axhbﬁ. Calyx lobes either markedly dissimilar or subsimilar,
 often strikingly sisilar in shape and sise, usually bigger, occasionally smaller
- or rarcly equal to half as long s the comnate part of the corolla, Corells
subsctinomorphic or distinotly bilabiate, length various, small indistinot or
prominent and showy; tube oylindrical or infundibuliform, OStamens mostly 4,
rerely 2, often includel, sonetines alightly exserted; anther bases usually
_ obtuse, rarely spioulate or with short tails. Staminodes often 1, marely 0,
2 or 3. Otigme trifurcate and cruciste or decply bifurcate with lower lobe
always thickened or lobed, occcasionally the lobes are ahort and similar, usually
included, rarely subexserted, Owvules about 12-40, arranged in 2 alternste rows
in csck loculus of the ovary; retinsculs papilliform or 0. Capsule elongate-
ovate or ovete-conical, always with hard mworenulate tip, dehiscing loculicidally
into two woody, recurved valves.
Stem anatomy: Pericyclic fibres never present surrounding the wascular oylinder
in tess of the stem, but "ascioular fibres' always present in the phloew,
Type: Ste armentes Wall.

lumerous species; pantropical in distridution,
Sect. IIX. Steurogyne

Inflorescence in axillary and terminal or only in terminal rucemes or
condensed into subsapitate struotures, usually the main shoot apex terminating
into a flowering branch at meturity, rerely in a few abmormal species of the
subsect. lacrosepalag, ser. C. of America seem to have retained a reduced
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vegetative apex, occasionally provided with a few axillary, solitary flowers.
Bracts and bracteoles various. Calyx lobes largely disaimilar, of'ten sube
similar or similar in shape and sise.

Type: Sit, argentea Wall. :

Numerous species; distributed in tropical Asia and Amerdca, only one
in Africa, |
Subsect. 1. Macrosepalae Brem. in Reinwardtia 3: 176-177 (1555).

Stem monopodial or sympodisl, Inflorescence various, p.a:;:.;ha usually
shorter, Calyx lobes markedly unequal; laterals always much narrower and
shorter than others or all equal in d.a; and shape, at least the posterior
i ahn A S DA i A G AR, o ML G’ TR B Sy aiaraibe gtk of
the corolla, Bracts and bracteoles narrow, usually equal, subequal or slightly
smaller than the calyx iob.s, Stamens and stigmas usually included, sometimos
subexserted or slightly exserted. Stigma lobes often trifurcate and cruciate,
sometimes deeply bifurcate with unequal lobes, ocoasionally ah:rﬁ],y bilobed
with tho lobes being equal or subequal.

Type: 8St, argentes Wall,
Numerous species; pantropical in distribution (only one in Afyica),
Ser. A. /Heterosepslae Brem, in Reinwardtis 3: 181 (1951)_7.

Plants herbaceous, sometime: slightly woody at the base. Inflorescence
in axillary and terminal or only in terminal spikes, racemes or condensed into
subcapitate structures, Bracts and bracteoles narrow, either equal to or
alightly smaller than the calyx lobes. Calyx lobes mariedly dissimilar;
laterals always much narrower and shorter than the rest, posterior lobe either
equal to or slightly broader than the anterior ones. Stamens and stigma always
included, Stigma trifurcate and cruciate, when deeply bifurcate - lobes unequal,
lower lobe thickened or lobed,
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Type: B5t, argentea Wall,
Species about 46, distributed in Indo-Malaya and Africa.
Key to species:
1a. Staminal filaments arise from  portion of the corolla tube; calyx lobes
(excepting the latersl two) spathulate..esessesssscessssssess ghapaensis
4b, Staminal filaments arise from % portion of the corolla tube
(i.e..81lightly above thebase of the tube); calyx lobes
linear, linear-lanceolate, lanceolate or filiformy rarely Bubéps.‘t:lmlate.
2a., Calyx lobes filiform at least at the spices or sharply ended
into aristate points. |
3a. Inflorescence + & lax raceme; f{lowers distinotly pedicellate.
La, Lamina glabrous above; bracts, bracteoles and calyx lobes
4Lb, Lamina papillose above; bracta, bracteoles and calyx lobes
lanceolate at the base, narrowed above into subulate I
(aristate) or filiform pointsd .s.eescessscssscascssssass longifolia
3b. Inflorescence a condensed spike, sometimes branched at the
base; flowers always sesalls,
5a. Leaves G=8 cm broad; corolla about 2 em long; stigma
bifurcate and hollow; foliar sclereids
Present sececssssssscssscsssssesessnsoncsccanssssnsesesse aristata
5be Leaves never more than 4.5 cm broad; corolla up to
1.8 om long; stigma trifurcate and cruciate; foliar
sclerelds absent.
6a. Lamina glabrous or sometimes puberulous above; awns
of the calyx lobes about 5«6 mm long; capsule
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6b. Lamina sparsely strigulose or densely pilose above; calyx lobes
shortly aristate (awns never more thnn 2 mm long); capsule glabrous,
7a. Herbs decumbent atthe base; posterior calyx lobe up to
12,5 mm long, laterals 89 mm lONE sescssssscssiassccscesss Setigora
7bs lerbs erect; posterior calyx lobes up to 8 mn long, laterals
. up to 3.5 mm long Sessessessssisacessseattansrnrininnas condensata
Zb. c-:,: lobesa nnur, li.nun-l.anoenhto or lanceolate, never
ﬂlifonl nor aristate at the apex, rarely subspathulate.
8a, Harbl maulatn or subrosulate with practically no stem or very
short stem, |
9a, Bracts 2-# mm broad, joined with the pedicel up to some distance;
calyx leobes pilose with very long, white and
septate hairs seecscessensccssenieescnssnnnrnnscssssesss brevicaulis
Sb, Bracts always narrow, never more than 0,8 mm broad;
usually free from the pedicel, rarely united at the base
only; ecalyx lebes puberulous or pubescent,
10a. Inflorescence pnniculsto or laxly branched.
11a. Lamina glabrous above; calyx lobes 13«14 mm long;
corolla 17=18 mi 1ONE ssssssscssecscscssssvanssnnssenas QOSNA
11b. Lanina densely pubescent above; calyx lobes 5«6 mm
long; corolla up to 8 mm 1ONE sevssvencvsssssscnnssses Obtusa
10b. Inflorescence racemose, um:l.‘l.y unbraenched, rarely |
with 1=2 branches at the base.
12a. Lamina puberulous and papillose or puberulous and
sparsely pilose on the veins above; flowers B9 mm long.
15a. Inflorescence axis densely white pubescent; calyx
lobes B=10 mm long, ciliate ssscsvesssseassesss hainanensis
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13b,. Inflorescence axls puberulous; calyx lobes 5«6 mm long,
puberulo-pubescent .c.ceecencacssercssscccsassnennesses Conoinnula
42b, Lamina densely pubescent or tomentose above; flowers
12=15 mm long.
14a. Leaves oblanceolate, 5«9 om long, 1.8=3,5 cm broad, base
- oontracted; peduncle never less than 2,5 cm 1long seesses rosulata
14b, Leaves obovate-oblong, up to 17.5 cm long, 10 om broad ;
peduncle up t0 6 MM LONG sevsesessscssssssssnsscanssss Maorophylla
8b. Tall or dwarf herbs, sometimes decumbent at the base, always
provided with prominent stems,
15a. Inflorescence paniculate or laxly branched raceme.
16a. Lamina glabrous or subglabrous above; posterior calyx
lobe 6-7,5 mm long, |
17a. Calyx lobeas puberulous or subglabrous; corolla up to
BB TG oo hoday b riies sraes Cuianad bk ae s L i b o mtRAREC A
17b. Calyx lobes densely hirtellous with glandular and
eglandular hairs; corolla up to 14 mm 1lONg seseees bot
16b, Lamina pubescent or strewn with sparsely distributed
septate hairs above; posterior calyx lobe 10«12 mm long.
18a. Leaves lanceolate or elliptic-lanceolate; corolla
248=3 cm long, dark purple ceecessecsscscsnsssssss Atropurpurea
18b. Leaves oblong, broadlyormarrowly elliptic; corclla
never more than 2,1 cm long, either white or yellow.
19%a. Calyx lobes linear, hirtellous with glistening white
hairs; corolla up to 1.6 om long, subglabrous

om.ma LA L AR RS L B R R R R R N R R N ’mu
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19b, Calyx lobes linear-lanceolste, densely pubescent with glandular
and eglandular hairs; corolla up to 2.1 om long, pubescent
OULSIAE seessscssscsesssncsssensnasssnsssnsssnsansassssssss OlOngata
15b. Inflorescemce racemoss and urbrenched, rersly with 1=2 short ..
branches at the bnn. muioml‘l.y condensed and lpiute.
20:. Uppwmaotthohmsmﬁrdsﬂnbmmormulou.
nnly provided with sparsely mtrl:butod uim:l:o ltrigu.
21a. Inflorescence drooping; comlla. dark red, qp to 2,6 cm long,
21b, Infloruomé erect; corolla white or yellow, never more
thn1.5ﬁlmg,hiﬂnt1mt¢ttho¢t‘hmbnsm:ofthc
staminal filaments inside.
22a. Flowsrs entirely sessile; oalyx lobes ciliate with
long, septate, eglandular hairs ..scscecesccsssess Dalaccensis
22b, Flowers distinotly pedicellate; calyx lohu. glabrous,
subglabrous or ciliate with long, septate, glandular bairs,
23a, Inflorescence very much condensed; calyx lobes cillate
with long, septate, glandular hairs .......ss. longeciliata
23b. Inflorescence usually a lax raceme, sometimes a bit
crowded below; clayx lobes glabrous or subglabrous.
2ia, Two anterior calyx lobes always bigger than the rest.
25a, Leaves distinctly papillose above; bracts neu-ly
firee from the pedicel; inflorescence lax ....shanica
25b. Leaves entirely glabrous above; bracts joined
with the pedicel at least half the length;
inflorescence dense ..sssseessssssscsnesss inasqualis
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24b, Two anterior calyx lobes either smaller than or egqual to the posterior
one.
26a, Lamina glabrous on both surfaces.
27a. Leaves gland-dotted (punctate) 'bdn-;‘ bracts lanceolate-
o'htuu Sesessescesiissaviarnersisstsastacasannsssannsses punctata
27b, Leaves without gland dnta; bracts umwuto or filiform.
28a. Inflorescence few-flowered (z—ﬁ); corolla 1.3-1.7 om

hna (AR R R AR R R R R R R R R R AR R R LR R R N ] M
28b. Inﬂonmmo many f.‘l.onnd; corolla never more than

1 cm long Tessssesecincasatrsatssititatetert atninas monticola
26b, Lamina glsbrous or papillose above, pubescent or puberulous
below at least on the veins.
29a. Bracts shorter than thu bmtoolu 3 flowers sessile
Gtssssnesesunsisnransas et sORTsENS g_g_%ﬁg
29b, Bracts either equal to or bigger than the bm«lbeoloa;
flowers distinotly pedicellate,
30a. Inflorescence few-flowered (6-8); upper surface of the
leaves papillose; bracts linear, free from the

P‘m‘ll Gissassasisesssessnsasusndscisesvasaasssnasess tONETR

30b, Inflorescence many=-flowered; upper surface of the

leaves glabrous; bracts foliaceous and lanceolate,
united to some extent with the pedicels.
31a. Flowers sessile or subsessile; bracts longer than the
calyx lobes, 4e5 mm DI0Ad sssesssscsscssscsccncesece dispar
31b, Flowers distinctly pedicellate (2-5 mm); bracts
either smaller than or equal to the calyx lobes,

never more than 2 mm broad.
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32a, Axis of the inflorescence pubescent; pedicels 1.5«=2 mm

m..."....-.-I..‘.I..l......l.....p.l..I.‘..."....l'.l....&
32b, Axis of the inflorescence glabrous; pedicels 3«5 mm long

20bs Upper surface of the lesves strewn with septate, long or, short
" hairs, either muﬁmh distributed (pﬁnuormatimu),
‘ rarely puberulo=pubescent. .
334s/ Inflovescense yery wush condensed and mibospdtate An form.
. 34a.  Brects puberulo-pubesoent and ciliate st the marging the
| Tabestinreik oboali B SETADIRE, 47 e 1eue: Mk 7 s Droad)
IRROLTR-I0 B TINE sbr xonssssascoatsbossivesaasibose Mibaanitate
34b, Brects subglabrous; the lower bract lanceolate, 8 m
long and 2,5 mm W; corolla 16=18 mm 1ONE sessesssssss iNCana
33bs Inflorescence usually lax, sometimes condensed into |
cylindrical spikes, never subcapitate.
358+ Corolla 2«4 cm long.
36a, Inflorescence 3-flowered; sepals 14 mm long,
Clliatoicucoccoessnssnsssssnnsanaconcssnsncassenss 'SeSamoides
36b, Inflorescence manyeflowered; sepals up to 10 mm long,
hirtellous,
37as Leaf base mcute, inflorescence axis and calyx lobes
‘ hirtellous with glandular and eglandular hairs see... major
37b. Leaf base rotundate; inflorescence axis and calyx
lobes hirtellous with only eglandular hairs having
bulbous bases; ovary glandular hairy seseesscessss arxouata
35b. Corolla 10-18.5 mm long.
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38a. Lamina puberuloepubescent above; inflorsscence reflexed; foliar
38b. Lamina provided with long or short sept'at-a hairs abov.,.
either sparsely or. densely distributed; 4inflorescence erect;
foliar sclereids shsent (ecepting St, griffithiana).
39a. Upper surface of the leaves densely pilose or velutinous.
‘z.oa. m'an sessile or ﬁmaﬂa; bracts hmonhto-lpl&lhto;
calyx lobes pubescent or pubuulent wessencssnsssnsessss Velutina
im. Flowers distinotly pedicellate (‘l.§~8 mn) ; bracts elliptio,
lanceolate 63' m;. calaz lobes lpmoly pubmont or
RELlinin- S i anithas md e M.
Ma. Bmt- jn:lnod with the pud!.cal to some length; calyx
lobes sparsely puhwmt; corolla up to 17 mm long;
foliar solereids present ssecececesssescecencscass griffithiana
L1b, Bracts free from the pedicel; ocalyx lobes h:lrtol.lous
with glandular and eglandular ha.ﬁa, corolla 10=12 mm
long; foliar sclereids jabsent ""“""""-"."." filipes
39b. ﬁppar surface of the leaves sparsely strigulose or puberulo-
strigosa,
L2a, Bracts, bracteoles and calyx lobes hirtellous with only
eglandular hairs; corolla up to 5 mm long.
43a. Leaves oblong, base rotundate cssesscccssssessscses raneiensis
43bs Leaves lanceoclate, oblanceolate or elliptic-lanceolate,
base a0Ube seessescccsscncnrssccrcsncrsnasnccnsees havilandii
42b, Bracts, bracteoles and calyx lobes hirtellous with

glandular and eglandular hairs; corolla 8-11 mm long.
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Lia, Herbs provided with flowering runners; lower bracts cbovate;
" Capsule glabYOUS scesscascsscssscasenasassassasasssssssnssesas Zoylanica
Llb, | Herbs with erect flowering branches; lower bracts oblong or
:l.m.o:l.n.tt; capsule puberulous or pubescent, -
45a, Bracts joined with the pedicel to some length; inflorescence
. 4 laxly racemose. ) |
Lbae nuv_u elliptic or elliptic-lanceoclate; cornlia broadly
. infuniibuliform above; species Of APrics sessessssss lostestuens
46b, Leaves elliptic-spatinlate or lanceolate; eoz'ollal uniformly
subactinomorphic; species of Asia seseecccencocnscess thyrsoidea
- 45b. Bracts free fruln the pedicel; inflorescence condensed
Sers B.’ i-mnm in Reinwardtia 3: 210 (1955)_7.

Calyx lobes all of the same shape and size, usually ﬁbsin:llar, sometimes
markedly similar, all j-veined. All other characters similar to Ser. A,
Type: St jeherii Brem.

9 species; distributed in Malaysia only.
Key to species:
1as Inflorescence in tri.a.da which after anthesis takes lateral position;

ovules about 12 in each loculus of the OVALY seesscescrccsccsocs g%
1bs Inflorescence usually solitary and after anthesis always terminal;

ovules about 25 or more in each loculus of the ovary,

2a. Upper surface of the leaves densely or sparsely pilose.
Ja. Calyx lobea up to I6 mm long; peduncle, rashisand pedicels
provided with glandular hai’s sseesecsscsssssssasesssssss Samarensis
3be Calyx lobes 7-8 mm long; peduncle, rachis and pedicels possessing
eglandular hairs,
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Las Bracts 3-5 mm long; calyx lobes densely hirsute seecsesesscs Banayensis
4be EBracts 2-2,5 mn long; calyx lobes sparsely ciliate seseese.es debills
2b,  Upper surface of the leaves glabrous, subglabrous, strigulose
op minytely jubesoents
5ae m;rx lobes 12-17 mm long. _
Ga. 'Bmtnlu h‘nyr; calyx lobes nbgla.bmg capsule
.. 5 T LONE sevensssessnncsscrsnsnssssnsnsatnnranasscassnnce fuboinica
6be Bractecles smaller; calyx lobes conspicuously auigte.
capsule 8 mm lONE e.eesesssscscsscsacsssscansssssnssnsssesss DADUANS
Sbe Ca:.lyxlobasmua.uymt mnthn.nam'lmg,nnl,yupto
11 mm long.
7a. Lamina minutely pubescent, strigulose or papillose on the
turpor surface, ;
8a.  Calyx lobes conspicuously ciliate.
Ja. Leaves elliptic; pedicels 3.5-5 mm long «eeeees gphiorrhigoides
9bs Leaves ovate-lanceolate or narrdwly oblong} pedicéls’
Ze5=5 MM lONE eessessesrasnsonvasnssansscsssasanssnssens d0bilis
8be Calyx lobes puberulous or entirely glabIoOUS secssssscsssss Jaherdi
7h; Lamina entirely glabrous on the upper surface,
10a. Calyx lobes 10=11 mm long; corolla 1.5=1,7 ¢m long sesesejaherii
10bs Calyx lobes 7-8 mm long; corolla up to 142 om 1ONE «e.ses debilis
Sere Ce
Plants subshrubby, of'ten woody at the base, Inflorescence in branched
or unbranched racemes, rarely in a few abnormal species some flowers are
solitary at the axils and sometimes possess reduced vegetative apex on the
main shoot. Corolla subactinomorphic, always more than 1 cm long, of'ten
showye Calyx lobes markedly dissimilar; posterior lobe always much broader
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than the rest, usually bigger than or rarely equal to the braots and bracteoles,
Stamens and stigme usually included, rarely subexserted in a few abnormal
specimens, Capsule always prominent, never less than 7 mm long,
Type: Ste anigosenthus (Nees) 0. Kuntze
Species about 10, confined to m:hn America,
Key to speoies: | i
tas Oxlyy Iabés lasa' Shan § i 200gi corolla mever more then 1.5 mn
long “emsseaianttetas et sanatastesaasranaasnssnansresssse Mandiogoana
1bs Calyx lobes muck longer than 1 cm; corolla never less than
245 om long. .
2as Plant miorophyllous; stem 0,5-1 om in diameter; leaf lamina containing
transformed 'acioular fibres' superficially resembling the

= ' -
sclereids L T S

2b, Plant macrophyllous; 'stem never less than 2 em in diameter;
leaf lamina containing the usual 'acioular fibres’
3a, Upper surface of the lamina entirely glabrous or subglabrous,
lower surface pubescent on the veins,
La. Bracts spatiulate; calyx lobes pubescent with eglandular
hairs; staminal filaments glabYOUS sessssssessssssssseses Dinarum
4b. Bracts lanceolate; calyx lobes and corolla tube densely
pubescent with glandular hairs; staminal filaments glandular
DAITY esssecesisnrcscncasscscnssnsscncsssnsensavensrsnses DRaohiate
3be Both surfaces of the lamina densely piloai or hirsute, raro:l.a'
the upper surfece being papillose.
58¢ All flowers subtended by DIeotS seecesesesssscesessesvsess hirsuta
5be At least some of the lower flowers subtended by ordinary

leaves.
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6a, Calyx lobes covered with glendular and eglandular

B st s Bava v s o CRr S Raversin i oh thivkarsdh sas sssopntia warmingiana
&;-cd;zmuueow-;thmmm |

7e« Leaves oblong, apex obtuse; corolla up to 2,5 em

" BOBE sensasuesissesvavsisasiaisnansesrariasts idenpIIestasns glutinosa

fb. et TRk e elliptic-lanceslate, apex acute, corolla -
&) never less than 3 cm long. ] '
8a. Lanins pilose on the upper mmu; ‘bmtaehl;mth.
top of the:pedicel. '
9a. Corolla tube pubescent outside with eglandular hairs; capsule
never less thm 144 cm long ........-...........;......W
9bs Corolla ‘hubu pubescent outﬁde wi.th nslmﬂ.ulur hlirﬂ: capsule
never more than 141 Om 1ONZ sececccscnsosssscnnsnaese anlgozanthus
Bb. Lamina puberulous exvepting the hirsute veins on the upper |
surface; brecteoles much below the top of the pedicel ..,.. slegans
Ser, D. '

Plants herbaceous, usually low in ltaturo; Inflerescence in racemes or
spikes, sometimes subcapitate, mzq paniculate. Calyx lobes dissimiler
or subsimilar, usually equal to or slightly bigger than the hx-an.ts and bracteoles,.
Posterior calyx lobe is always slightly bigger and brozder than t he rest.
Corolla distinctly bilsbiste, usually less than 1 u long. Stamens and stigma
always included. Capsule usually less than 5 mm long, rarely attaining up
to 5 mm,

Type: 2t, agrestis Leonard
Specles many, confined to tropical America,

Key to species:
1a. Inflorescence capitate or subcapitate; flowers few (5 or less) in number,
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2a. Bracteoles linear or linear-lanceolate; ocalyx lobes hirtellous

with eglandular hairs,
3a. Leaves irregularly dentate or revolute at the margin; staminal
fllaments glabYOUS sessecssscsesssnssscsssssscascssaveses Yorsteesii
3b. Leaves subentire or minutely repand; staminal filaments |
minutely glandular hairy seesvssssuesssassetsteratcaens trinitensis
2b, Bracteoles oval; calyx lobes glandular pubescent sssees M
1be ana a raceme or spike, sometimes condensed at the -
apex, rarely paniculate, flowers many. ‘_ - _ -
La, Leaves linear-elongate; lower lip of the corolla sbout 5 timea
a8 long as the upper 1ip secescnscscnisarasncinirasionnes M@
4b. Leaves of other shapes sxcepting the above; lower 1ip of the
corella never more than 3 times as long as thnuppci' lip.
S5a. Corolla not profoundly bilabiate, ¢ infundibuliform above.
6as Lower bracts very broad, up to 2.7 om in diameter; posterior
calyx lobe more than 1 om 1ONE cssevecsssscssncansscscns eultnog
6b, Lower bracts narrow, never more than 1 em in width; posterior
calyx lobe always less than 1 om long,
T7as Bracts joined with the pedicel to some length; corolla up to
6¢3 mn longe Plant stoloniferous seeessssssassesses Stolonifera
7be Bracts free from the pedicel; corolla never leas than
7 mm long.
8a. Upper surface of the lamina papillose and sparsely strigose,
inflorescence much elongated and 1ax seessssescssss suryphylla
8be Upper surface of the lamina only papillose, inflorescence
sondensed and ovate at the apex «eveseccscsnsecses riodeliana
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5be Corolla profoundly bilabiate, often small in sisze, + cylindrical above,
9a, Plant erect from the base; branches numerous and fastigiate;
inflorescence 4+ paniculate seesescssssscsssscssscsnsassness fastigiata
9be IPhnt decurbent at the base, branches few or none, ;.rnny,
they are not fastigiate; inflorescence a spike,
10a. Herbs with many seseile, reduced (m:?pzwmu)' leaves at
the apex; 4inflorescence lax.
11e. Leaves hirsute with glandular and eglandular haire; Slovers
pale pink or lavender in colour ...........‘.._......._.u agrestis
11b. Leaves papillose or glebrous above, hirsute on .tha veins
below, always with glandular hairs; flowers white.
12a. Lower leaves petiolate; calyx lobes glanﬁular end
eglandular Pubesoent .isesseesasssnrasssanssons Mﬁ,ﬂg
12b, Lower lagn.s -msilé or subsessile; oalyx lnb.oa_ _
SRR RAARE Bs o oo ok oiais cxinei Lan suens ML LoT) RN
10b. Herbs with all the leaves petiolate, a few may be subsessile |
above; inflorescence a condensed, cylindrical or ovoid 'apika.
138« Creeping herbs; leaves entirely sessile sesccecccccces rocbo%
13b. Herbs decumbent only at the base, flowering shoots erect;
leaves petiolate or rarely the upper ones subsessile,
14a. Calyx lobes villous with glandular and eglandular hairs,
15a, Upper surface of the lamina glabresocent; corolla
never more than 5 mm 1ONE sssesssssssecsss lepidagathoides
15b. Upper surface of the lamina pubescent; ocorolla
645 to 7 mm long.
16a, Leaves oblong; calyx lobes up to 5 mm long;
08pSULe 4 MM 1ONE sesesssscssssnssssssanssssss Stahelil
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16b. Leaves ovate-elliptic; calyx lobes 6=6,5 mm long; capsule

5 M LONE sessscssccscescsscacscsssssssssssssssssnsssasnns %
14b, Calyx lobes villous with only eglandular hairs,
172. Lanina ovete; ocalyx lobes 7 mm long; corolla
B M0 1ONDE esserssssaasnsatssasssnsansensssassvsssee Nullsoklageliana
17b. Lamina oblong-elliptic; calyx lobes up to 5 mm long; |
corolla about 5e6 mm LONE secesscsssssssssssscesssvenses toNuicaulis
‘Ser, E. | |
Inflorescence in axillary and terminal or in terminal, unbranched or
laxly branched recemes, of'ten paniculiform. Bracts and bracteoles very minute,
usually smeller or equal to the calyx lobes. Calyx lobes subsimilar in shape
'and sise, either equal to or alightly bigger than half as long as the comnate
part of the corolla, Corolla weakly bilabiate, Stamens and stigma subexserted
or slightly exserted, Stigma sbortly bilobed; lobes equal or subequal.
Type: St coriecea (T. And,) 0. Kuntse '
6 species; endemic to Thailand and Burma,
Key to species:
1a. Inflorescence a simple raceme, mostly unbranched,
2a, Axis of the inflorescence prominently heiry; sepals
EYCEN cucnstansrasssnnsesnasessnsnsssssnssassansansnsnsansss Hypoleuca
2b, Axds of the inflorescence glabrous or scabrid; sepals
prominently red-tipped ceescecssecscccavssevsnsssnscssssssess Deddomei
1b. Inflorescence a panicle, either provided with a few or many branches,
3a. Leaves corlscecus; anther bases tailed svessecscssscscscense cOriacea
3be Leaves herbacecus; anther bases obbuse or mucronulate,
4a, Plants with inconspicuous or short stems (never move than 2,5 cm
long); lamina either pubescent or strigose on the upper

BULTA0E 2000000000060 000300000000000a00850000s00000saaneses m.’-..l_i_‘.
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Mbs Plents with prominent styms; upper surface of the lamina glabrous
- or subglabrous.
5a. Peduncle of the inflorescence up to 10 cm long; calyx lobdl
2—3 mm long; ocorolla j=4 mm long, pubescent outside eceesss M
5b. Peduncle of the inflorescence up to 4 om long; calyx lobes
{posterior and anterior) M-lm; Onmllaup to 10 mm ‘
1«:;, P RS TE TGO NP SOSCRCIE L S ) Pt 1 S expansa
Subsect 2., Macrochlamydeae Brem. in Reinwardtia 3: 222 (1955).

Stems unbranched or sympodial, Inflorescence in elongate, unbranched.
or laxly branched spikes, sometimes congested at the apex. Bncta_‘mdnl
times as long as .thodqxnrtblnﬁlonxarthmthophatmi- an;i‘lstenl
calyx lobes, usually ovate, obovate or elliptic-acute, herbaceous and leaf-
like. Brasteoles narrow, siniler to the calyx lobes. Calyx lobes emll,
unequal or subequal, either all or only the poltlri.or and lateral lobes being
smllarthmhalrulmguthuomtapartoftboomua. '

Type: s longispics (Ridl.) Ril.

7 species; distributed in Malaysia, Thailand, Burma and Indo-China.
Xey to species:
fa. Corolla tube narrowly cylindrical, staminal filaments arise from

7 portion above the base of the corolla tube ssesesessvsevsoss potelotii
1be Corolla tube widely campanulate; staminal filaments arise f‘m

% portion sbove the base of the corolla tube.

2a, Bracts many times longer than the calyx lobes; inflorescence
with a few or no sterile bracts on the peduncle; flowers never
congested at the apex.
Ja. Stem hirsute; calyx lobes glandular-punctate; corolla naver
BOT® than 1.50M 1ONE seeascsesssssesnssssanssscansnsesssssns SinOata
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3b. Stem glabrous or subglabrous; calyx lobes never glandular-punctate;
corolla 148=2.5 om long.
4a. Inflorescence profusely branched; bracts 3-veined; ovules about
18=20 in each loculus of the OVAXY seescceccccccccssece.s 10O ica
4b, Inflorescence unbranched; bracts 5eveined; ovules about
36-40 in each loculus of the OVArY ..eeeesecsesssssss longibracteata
2b. Bracts slightly longer than the posterior and lateral calyx
lobes or only twice as long as all the calyx lobes; flowers
congested at the apex.
5a. Stem bardly any, leaves 18«20 cm long; inflorescence branched above;
bracts and calyx lobes provided with septate hairs ...c.ve.... helferi
5b. Stem prominent; leaves 6.,5-17 cm long; inflorescence unbranched;
bracts and ealyx lobes glabrous.
6a, Stem with long internodes; leaves 14=17 cm long, densely
pilose above; bracts 12 mm 1loNg esescesccsscssccscsssaces latifolia
6b, Stem without perceptible internodes; leaves 6.5-10 em long,
glabrescent with sparsely distributed strigae above; bracts
6] MU IONE sesvsssssssssnvnsssincserabsnsestrssaninssses Shlinifolla
Subsect. 3. Miocrochlamydeae Brems, in Reimwardtia 3: 223-224 (1955).
Rosulate, subrosulate or ascending erect herbs, sometimes woody at the
base, rarely prostrate or decumbent. Inflorescence in terminal and axillary
or in terminal spikes or racemes, unbranched, few-branched op laxly paniculate,
Bracts and bracteoles usually very minute, smaller than or rarely equal to
the calyx lobes. Calyx lobes unequal or subequal, usually minute, rarely
conspicuous, often many times smaller than or rarely a bit smeller than half
as long as the comnate part of the corolla.

.
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Type: St. merguensis (T, And,) 0. Kuntze
Species 17; confined to Thailand, Indo-China and Malaysia,
Key o species:
1a. Stamens only 2; staminodes 2 OF 3 secescsssccccsccscasssenssees diandra
1be Stamens always 4; staminode 1 or O.
2a. Inflorescence a spike; flowers sessile or subsessile.
3a. Lamina pubescent above; corolla puberulous outaide, 10«11 mm
LlONE ssesescsscccccsssscnsrsnasscnconasssesnncssssnsasnsas Bpiciformis
3be Lamina glabrous above; corolla glabrous outside, up to
18 mm long, nmever less than 15 mm in length seesescescsss spiciflora
2b, Inflorescence racemose orpaniculate; flowers conspicuously
pedicellate. .
La. Calyx lobes slightly shorter than half as long as the connate
part of the corclla.
5a. Inflorescence paniculate; lamina pilose on the upper surface.
6a. Herbs rosulate; corolla bluishepurple, 1.6=1.8 cm long;
foliar sclereids absent seeeevcescsssscsccccscsscnes ro ta
6b, Herbs with prominent stems; corolla white with purple
lobes, 1=1.2 cm long; 'pseudo-terminal' foliar
sclereids present siessecceccscsscnccscsasstsnesnanseanes Korrii
5be Inflorescence in simple raceme, lamina glabrousor-papillose
on the upper surface,
7as . Mature leaves papillose on the upper surface; pedicels of
the flowers never less than 6 mm long; corolla lobes
PLUK sseecsncnvennccnsntassnsasesassncsnnsnsessassses Singularis
7b. Mature leaves glabrous on the upper surface; pedicels of the

flowers never more than 3 mm long; corolla lobes white,
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Bas Lateral calyx lobes capitate and reddish at the apices; corolla
glabrous outside; staminal filaments glabrous sesccecesesecccss Vicina
8be. Lateral calyx lobes acute and greenish at the apices; corolla
puberulous outside; staminal filaments minutely glandular
BRIXY cesessesonssnrescrsanscansisnennsanenssssssssnannnessess Gitrina
4Lb, Calyx lobes at least twice as many times shorter than w as
long as the connate part of the corolla.
9a, Tall herbs with prominent stems; leaves papillose on b.oth
surfaces ®essesvesesettattittrttttsiastoniasstceanasasanseese THOGMOSE
9b. Low herbs, rosulate or subrosulate (with short ﬁ:m), rarely
prostrate; leaves pubescent or pilose, never papillose on
both surfaces.
10a. Plants totally prostrate; branching sympodial seeesesssss humifusa
10b, Plants erect or decumbent only at the base; branching |
monopodial,
11a. Mature leaves entirely glabrous at least on the upper surface,
12a., Inflorescence shortly pedunculate; corolla glabrous
outside; foliar sclereids absent.
13a. Leaf base auriculate; calyx lobes 4=l.5 mm long;
eorolla 1,5=2 CM 1ONE ecscescssoscsssscsssscsssass balansae

13b, Leaf base contracted; calyx lobes 2,3-2.5 mm long;
corolla about 1 Cm 1ONZ esessesscnscscsscvessess batuensis
12b, Inflorescemnce with a long peduncle; corolla pubsrulous
or pubescent outside; foliar solereids present.
1ha. Inflorescence axis entirely glandular-hirtellous;
calyx lobes 2«2,5 mm long; corolla 1,2«1.6 cm
1ONE sasssesevasscssnacncssasssssnanssnsnnsesss tenuispica
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1kbe Inflorescence axis pubescent with eglandular hairs; calyx lobes
246=3.5 mm long; corolla 1,7=2 CM lONZ eceecscssssccsssss Merguensis
14b. Mature leaves pilose or provided with sparsely distributed, long,
septate hairs, rarely puberulous on the upper surface.
15as Herbs decumbent at the base; lamina lanceclate or _
elongate-lanceolate, : ‘
16a, Lemina puberulous on both surfaces; ecapsule up to 6.5 mm long;
'pseudo=terminal' follar sclereids present .eececesce M&M
16b, Lamina densely pilose on both surfaces; capsule up to _
4 mm long; foliar sclereids abseNt seeeescsccsscsncess burbideei
15bs Herbs erect; leaves elliptic, elliptic-oblong or oblong.
17a. Leaves bullate on both surfaces; upper surfece densely
pilose, lower swface papillose; bracts nearly as long as
the calyx loDeS wessecsssverescescsssansnssssssassesnsses bullata
17bs Leaves flat on both surfaces; both surfaces densely pilose
or provided with sparsely distributed, long, septate hairs;
bracts half as long as the calyx 1obesS esessesesesssse dasyphylla
Sect. IV, Maschalanthus Brem. in Reinwardtia 3: 237 (1955).
Stem usually 'monopodial, ascending erect, scandent or rarely attaining
a climbing habit. Inflorescence in recemes, always restricted to the apices
of short axillary branches ('brachyblasts'), occasionally the lower flowers
solitary and axillary; main shoot apex remains always vegetative and vigorous.
Bracts and bractecles narrow, sither equal or unequal to the calyx lobes.
Calyx lobes subsimilar or similar in shape and size, always bigger than half
a2 long as the connate part of the corolla, Corolla subactinomorphic, tube
always infundibuliform,
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Type: Ste axillaris Se Moore
7 species; distridbuted in Indo-China, China, Borneo, Malayan Peninsula
anl Palawman Arohipelago.

Eey to speoiea:

12, Leaves linear-lanceclate or linear-slongate; inflorescence with 2«4 cnm
long, slender peduncle; oalyx lobes subglabrous or puberulent with
ciliolate margin,

28, Leaves linear-lanceolate; upper surface glabrous; calyx lobes
BUDZLADIOUS sessusnrsascosnsonsasassassnsssssassnsnassscsss Sapillipes
2be Leaves linear-clongate; upper surface prominently papillose;
calyx 1obos puberulent ssseesssssesecssvrasssasanasssssass Stonophylla
1bs Leaves lanceclate, oblanceolate or lanceolate-oblong; infloreacence
eitber sessile or subsessile, peduncle if present, never more thu
1e5 om long; calyx lobes usually hirtellous, rarely pubescent.
32« Scandent or climbing horbs, attaining up to 35 meter in helght;
calyx lobes 5-6 mm long; corolla 68 mm 1ONE seesescscsssses goandens
3be Ascending erect or decumbent herbs; calyx lobes 8-16 mm long;
corolla 1-2 cm long.
La, Calyx lobes £-10 mm long, provided with only eglandular hairs;
upper surfics of the leaves papillose or pilose.
S8» Inflorescence sessile or subsessile, few-flowersd, lamina
papillose on the upper SUrfE0e seessssscesssssssssvecss Stlmoanthe
5be Inflorescence distinetly pedunculate, many=flowered; lamina
Pilose on the upper SUITEOO ssssssesssssasesscssssess oo DErTillil
4be Calyx lobes 12-16 mm long, provided with glandular end eglandular
hadrn; wmfmoofthelnmmumm:e.
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6a. Inflorescence sessile or subsessile, strongly contracted; corolla
1e2=144 om long; ovules about 26 in each loculus of the
- ovary Sasesasrsrieaniaritunsiretenttetnatnasonntintetasinstpas axillaris
6b, Inflorescence distinotly pedunculate and lax; corolla '
1+9=2 om long; owvules about 36 in each loculus of the

OVAIY sseesssssscsntnssnssssssssnssstnsnnsssnnassanssssssans m
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III. “POOLED" CHARACTERS OF THE NELSONIOIDEAE AND COMPARISON WITH

SCROPHULARTACEAE AND OTHER RELATED FAMTLIES

The present investigation into the structure of the Nelsonioideae
provides numerous characters of profound taxonomic importance., As a result,
the group has been well-circumseribed as a taxonomic entity.

The avaeilable information on the structure of the Nelsonioideae evidently
prove that they are typically exstipulate, sympetalous, and bicarpellate
dicotyledons with subastinomorphic or zygomorphic corolla associated with
oligomerous stamens, These are more or less the general characters of the
order Bigmoniales (Tubiflorae). But the characters which enlighten our ideas
about the relationship of the Nelsonioideae in terms of family level classifi-
cation are discussed in the following paragraphs:

1. MNelsonicidese are mostly free-living chlorophyllous herbs or subshrubs,
rarely epiphytes. Most of the families in this affinity (e.g. Scrophulariaceae,
Acanthaceae, Gesnerieceae and Pedalisceae) are usually herbaceous, sometimes
subshrubby, rarely arborescent (e.g. Bignoniaceae).

Available evidence demonstrates that specialized pheromena like parasitism
and epiphytism have evolved several times in various taxonomic groups of diverse
affinities. As a result we can find both hemiparesites and total parasites in
several genera of the Scrophulariaceae: the Orobanchaceae are reported to be
entirely obligate parasibes, Similarly, epiphytisn has also evolved inde-
pendently in warious Acanthaceous genera e,gz. Asystasia and others.

Thus in respect of habit, Nelsonioideae do not provide any clearecut affinity
to any of the above-mentioned families, Nevertheless, they are quite different
in this respect, particularly in comparison with the hemiparasitic Rhin-
anthoideaes of the Scrophulariaceae to which the Nelsonioideae have been related
by Bremekamp (1953).
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2. The leaves in the lielsonloidieae are basically opposite, sometimes sub-
alternate, rarely vertisillate or sltemmate at the top, The leaf arrangement
can not be of profound value in asseasing relationship of the taxa, as both
alternate and oppesite m.suwm:lns_dnglo genun, and probably both
types have Mvdmutenymuvmlmaommu. But a distinct
character of the Nelsonioidecae leaves lies in tm;f;;f:mm nature: the
petiole may be cither short or long. The lamina bears basically pinnate
venation (can be referred to as either 'Brochiodromous' or 'Camptodromous’
after Kerner, 1887) the principal veins of which anastomose at the margin (Pig.I.4,B)

This is en outstarding difference when compared with those of the Rhinan-
thoideae, The leaves are always sessile, either altemate or opposite,
accompanied by palmate or parallel venation (either '‘Craspedromous' or
‘Acrodromous' after Kemer) /Figs. I1.C,D).
3+« The constant ocourrence of bi-celled glandular haivs (Pl. 2 ) on both
surfaces of the leaf epidermis is one of the distinotive anstomicel fesatures
of the Nelsonioideso, But the fact that they can evolve independently in
several taxonomic groups of diverse affinities is clearly demonstrated by
their repeated cccurrence ‘n Scrophulariscese (e.g. Isoplexis), GCesneriaceae
(eege Cyrtandra and others), Labliatae (e.g. Selvia), and Acenthaceas (g,
Thunbergia).

Although the character is not so useful in assessing the family relatione
ships of the Nelsonloideame, 1t provides one of the numerous d4fferences in
between the Rhinanthoideas and the Nelsonioideae. Converssly, a unique type
of 'peltate gland' (P1.2.H), so distinotive for the Rhinanthoidens, s
entirely ebsent from the Nelscnioideae,

4o Mature stomata in the Nelsonioldeme are always 'simple ddasytio' or
double-dissytic (e minor yariation, possibly related to ecological conditions),
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constantly of 'mesogencus' origin,

Studies of the stomatal complexes with their developmental history have
often provided interesting clues to the solution of taxonomic problems (Stebbins
& Khush, 1961). Notwithstanding the view as to which type is primitive in
anglosperns, Nelsonioideae show a good indication of their affinities towards
the Acanthaceae in this respest, The family Sorophulariaceae (e.g. Rhinanthus
end others, Pl.3.G ) mostly possess 'anomooytic' stomata while the Acanthaceae
like Nelsonioideae are marked by having a 'diacytic' type of 'mesogenous’ origin,
Mullan (4933) for the first time reported the occurrence of 'parscytic' stomata
in Lepidagathis trinervis Nees (also referred by Metcalfe & Chelk, pp. 1017),
but the present reinvestigation of the species gives entirely negative result.
In fact, the mature stomata of L, trinervis are of 'double-discytic' type (PL.5.G)
representing a minor variation of the commonly ocourring 'simple diacytic'
stomata, and thus happily conforms with the generalization about the family
Acanthaceae,

Other related families are of special notice in this respect: stomata
largely 'anisosytic' in Gesnerisceae, often 'anomooytic' in Bignoniaceae with
a few genera having 'paracytic' or ‘discytio' types, while they are usually
'anomoeytic' in the Pedaliacese (which have been suggested by Bremekamp (1942)
to be merged with the Acanthaceae!).

5« ‘'Agicular fibres' peculiar only to the family Acanthaceae have also been
found in the Nelsonioideae, excepting the genera Saintpauliopsis and Aniso=
sepalum, Up till now, none of the other related families have been reported to
have 'aciocular fibres' in various plant parta. However, a sudden disappearance
of this particular anatomical charecter from some of the closely related genera
is 4ifficult to explain at the present state of our knowlefige. Even the selective
significance of this peculiar type of fibres is also unknown or obscure, but by
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and large their presence in the Nelsonioidese recalls the situation in the
Acanthacane,

6+ The Nelsonioldeae are charmcterized by their corolla aestiwvation which is
‘descending imbrioate’: the middle lobe of the lower lip nlways remains
inside (Pig.15.A), The variation in the corolla sestivation is mostly une
explainable in terms of selective pressurs, but the way it waries in various
femilies usuelly falls into distinot lines or groups. Sometimes it may come
out as one of the distinsuishing features betwean the fomilies, subfamlies
(eese Serophularicidese and Rhinanthoidese in the Serophulariecens) and often
panera or groups of genera,

A majority of the tribes and subtribes under the subfamily Acanthoideae
possess "iubricate sestivation' (with the middle lobe of the lower lip always
remaining outside), while & considersble portion of the trides, on the other
hand, are oharecterized by the 'plicnte’ (rotate) sestivation of their corolla
which is also constant in the subfamilies Thunbergloideae and Mendonoicideas.
The tride Androgrephideae of the Acenthoideae is Dy far the rost important in
this respect: its gemera mostly possess & similer corolla aestiwation
(*descending {mbricate') like the Nelsonioideae but the genus Cymnostechyun
is remarkable in laving 'ascending isbricate' (the middle lobe of the lower
1ip remains always outside) type recalling the situation in other Asanthoidese.

Tobricate sestivation'is also encountered in other related families, e.g.
Scrophulariascese (subfar, Serophulerioidese) and in the subfamily Rhinanthoideas
corolla 4is always 'gsleate' with mostly 'quincuncial' (either one or both the
lateral lobes remaining outside) sestivation., Therefors, the affinity of the
Nelsoniocideae in respect of corolla asstivation seems to be more remote from
the Rhinanthoideae,
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7« The inflorescence is fundementally a receme (m the Nelsonioidese: of
course, a2 'modified receme' (Pl,17.F) superficially resembling a 'scorpioid cyme'
is also found in Seintpauliopsis. The family Scrophuleriagesze and also the
Acanthaceae exhibit remarkable wariations in the nature of inflorescence: both
recemose and cymose types are frequently found in various geners of these two
families, .

Conversely, the family Gesncriaceae is charagteriszed by a cymose inflorescence
or axillary solitary flowers, Two other related families, e.ge Bignoniaceae
and Pednliacecae, usually possess 'dichasia', sometimes compounded into 'monochasia'
or oftten with the flowers solitary in the axils, Thus in the nature of
inflorescences Nelsonioideae may be related either to the Serophularieceae or
to the Acanthaceae,
8. Flowers in the Nelsonioideas are mostly provided with prominent bracts and
bracteoles: the bracteoles are usually opposite while the bracta are mostly
elternate or subopposite. The prolific development of bracts and bractecles in
this group can only be compared to that of the Acanthaceae,

However, it is also noteworthy that similar bracts and bractecles can be
met with in some genera of the Scropimlariaceas, Bremekamp (1965) has pointed
out the importance of alternate arrangement of the bracta in the Nelsonioldeae in
“igomparison to that of the Acanthacese, which is said to be always opposite.
This is, I think, an oversimplification, as many Acanthaceous genera (inoluding
the type genus Acanthus) ewbrece alternate bracts, Other families in this
particular feature usually do not come into the picturs,
9, The pollen grains of the Nelsonioideae are either typisally 'tricolpate’

‘iricolporoidate' (having a weakly defined pore in the colpus)or “ricolporate'. Botl
'tricolpate' apd 'tricolporate' pollen grains are freguently found in the

Serophulariageaes, while the Acanthaceae is remarkable in being entirely
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'éurypalynous'. Various tribes and subtribes of the Acanthageze are
charagterized by the particular type of pollen grains but one should not
forget the ccourrence of more than one type of pollen grains in a single genus,
The recognized tendency of the pollen grains to be 'tricolporate’ in
nature, pronounced in the Nslsonioideme is of considerable taxonomic sipgnie

ficence, Probably due to this evolutionary trend, the pollen grains seem to
bave attained further perfection in a relatively advanced tribe Andrographideae
(Acanthaceae) where they are s perfectly 'tricolporate' in pature (PL.10.A)
10. The placentation of the Nelsonioidese, in the classic sense of the term
is ‘axile', although in some textbooks /of. Syllabus der Pflansenfamilisn ed.
2 (1964) end Cronguist's The Evolution and Glassification of Flowering Plants
(1968)7 oceurrence of 'parietal' placentation is reported in Elytraria
(Nelsonioideae)s From the embryclogival point of view, and according to Puri's

(1952) proposals for the definition of the 'parietal' placentation, the family
Asanthaceae provide interesting examples, Owing to this interpretation,
Aundma De (1957) has deseribed the placentation of the Scanthoideae (true
Acanthaceae of Bremekamp) as 'parietel'. On the other hand, following the
scheme of classification given by Eames & MoDaniels (1947) and Gunderson (1950)
she has considered the placentation of the Acanthaccae as a "derived typs of
axile placentation”,

The Nelsonioidene in this alliance is better suited to the Acanthaceas
as they also possess a "derived type of axile plagentation', of course, if we
follow the embryological definitions,
11. Ovules are 6 to numerous, arranged either in 2 or L slternate rows in each
loculus of the ovary, always obliquely oriented upwards. In all the previcus
literature, Nelsonioidese have been characterized by the presence of numerous
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ovules, a statement which is correct only for the three genera (Staurozyne

Ophiorrhigiphyllon, and Saintpauliopsis). The present investigetion has
revealed a trend of evolutionary reduction in the mumber of ovules within the
group, culmimating in the genera liks M (6 ovules) and Anisosepelum
(6-8 ovules) 5:. "A brief discussion on the evolutionary trends within
Nelsonioideas" PP 1&7

A similar situation with 2 or 4 slternate rows of oviules can also be found
in the tribe Hygrophileae (e.g. Symnems) of the Acanthsceae, Of course, a
comparsble reductional trend in the muber of ovules is slso pronounced in the
Rhinanthoideae (Scrophularisceae), but their ovules are not obliquely oriented
upwaxds, Moreover, the placenta in the Nelsonioideae, either thick or thin,
characteristically divided L‘lrta two equal halves up to tha base, Conversely,
in the Rhinanthoidese placenta is usually much thickened and protruded, either
remains intact or divides into two parts up to the middle, This division of
the placenta inte two equal halves up to th§ base is one of the most outstanding
characters of the Acanthaceae, hitherto unknown in any other family of the
Sympetalae.
12, The retinscular development is not so clear-cut in the Nelsonioideae.
Ovules are usually supported by ‘papilliform retinacula' or of'ten without any
conspicuous swelling on the funiculus, In this respect, Anisosepalum is pare
ticularly remarkable, as it contains a fewor number (6-8) of comparatively
bigger seeds supported by 'unindurated (non woody) retinacula' (Pig. 8. R).
Adthough these are not strictly comparable to those of the characteristic, woody
and hookelike funicular excrescences ('jaculators' or Yetinacula') found in the
advanced members of the subfamily Acanthoideae, yet they provide evidence that
the formation of the 'retinacule' is somshow or other, tied up with a lesser
number of comparatively bigger seeds per loculus of the capsule,
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Many authorities have considered the ococurrence of 'retinscula' as the
most common and distinguishing feature of the Acenthaceae, But the statement
seems to be an oversimplified generalization, as the subfamilies Thunbergioideae
and Mendoncioideaseare entirely devoid of 'retinacula', Even if we exclude these
taxa from this comparison, there are mumerous isclated genera (og, Trichaganthus,
Hyprophila, Nomaphila, Synnema and others) of the sc-called true Acanthaceae
(Acanthoideae) which alsoc lack the characteristic hook-like 'retinacula’ on
their funicles. Further in the genus Trichaganthus, they are reported to be
entirely obaolete,

The function of the 'retinacula' in their fully developed form is clearly
conceivable, but their selective significance of evolutionary precursors are
yet to be clarified, The above-mentioned genera and also the Nelsonioideae
provide evidence that the evolutionary changes were well under way before the
propulsive function was acquired, ey 8

Therefore, too much emphasis should not be given to this funioular/for the
assesasment of natural relationship within the family Acanthacese, although their
occurrence in either well-developed or reduced (papilliform) forms is pretty
informative towards the evéolutionary history of the group. Similar structures
are entirely absent from any other angiosperm families.
13+ Seeds of the Nelsonioideae are mainly globose, subglobose or eclongated with
many faces, but in Anisosepalum they ere ovate and much bigger than others -
slightly flattened (compressed) at the ventral surface, Bremekamp (1953, 1965)
has pointed out the similarities in this respect to the Rhinanthoideae which
have round, non-flattened (e.s. Rhynchocorys) or winged, flattened ( e.g.
Rhinanthus) seeds. Flattened, winged seeds are charecteristic of numerous
Bignoniaceous genera, but they are also notuncommon in other related families

(es@e Scrophulariaceae and Acanthaceae). That the true Acanthaceae always
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possess flattened seeds is not correct, as diverse genera in the Acanthoideae
(eezs Acanthus, Synnema and others) also contain globose or semiglobose seeds.

The most remarkable feature of the Nelsonioideae seeds lies in their thin
teste (Pl. 1ke A, ©) which is usually (excepting only Anisosepalum) provided with
80114 bars or hooks, more or less comparable to the prolongations (spines) of
the testa cells in the tribe Andrographideas (e.z. Andrographis /Fl. 1. D/ and
Phlogacanthus) of the Acenthaceaes In this respect, Cymnostachyum of the tribe
Andrographideae deserves speclal mention as it bears similar solid bars like
the Nelsonioideae on the testa cells of the seeds,

Ornamentations of the testa cells, including various types of hairs,
scales or solid bars, are quite remarkably developed in the Acanthaceae, while
the seeds are usually smooth in the Rhinanthoideae, Pedalisceae and Gesneriaceas,
The testa of the Rhinanthoid seeds is conspicuously thickened, mostly made up
of sclerified cells (Ple.15, G,H), while those of the Nelsoniolideas are mostly
parenchymatous (Pl, 15, I),
14, A unique character found in the seeds of the Nelsonioidese is the constant
presence of persistent and fleshy endosperm, Bremekamp (1953, 1967) hes
attributed enormous importance to this particular feature while comparing the
group with the rest of the Acanthacese. It is of course, & fect that a greater
portion of the Acanthoideae (true Acanthaceae) possesses exalbuminous seeds,
while the Scrophulariaceae are characteriszed by the presence of albuminous seeds,

Present investigation has clearly established that the endosperm in the
Nelsonioideae is always prominently ‘alveolate' (Hartl, 1959), and thereby
d1ffers embryologically from that of the 'non alveolate' type found in the
Rhinantholdeae (Pl, 14 G), However, it is worth noticing that similar

also occurs
'alveolate' endosperm/in the supposedly primitive subfamily Serophilarioidese
of the family Serophularisceae, Probably this is an ancestral character which
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has been retained by the primitive members of both the families (i.e. Sorophu-
lariaceae and Acanthaceas), but the Serophularicid members are entirely devoid
of the characteristic placenta and oepsular dehiscence found in the Nelsonioideas.

Other related families like Gesneriaceae and Pedaliscease usually possess a
thin or thick layer of endosperm, occasionally being exalbuminous, while
Bignoniaceae is distingtly exalbuminous, In this context one should partiocularly
notice that the family Acanthacease is usually stated to be exalbuminous in all
the existing textbooks, The fact that true Acanthaceous genera like Andrographis
and Bremekampia (Haplanthus) also possess persistent endosperm in their seeds
has of'ten been overloocked, _

Yoreover, the endosperm ofthése zenera is profoundly 'alveclate' resembling
closely that of the Nelsoniocideae. The fact that the plants with persistent
endospermic secds are primitive in the group is also suggested by the occurrence
of exalbuminous seeds in the closely related but advanced genera (e.g. Phloga-
canthus and Cymostachyum) of the tribe Androgrephideae. This is a remarkable
finding which lends support to those who believe that the family Acanthaceae is
more closely related to the Scrophulariasceae and Gesneriaceae than to the
Bignoniaceae.

Further, it also suggests that these interrelated families probably in
the past had a common origin: the 'stock' having more or less round seeds with
persistent endosperm., Evolutionary changes have rendered them dorsally flattened
or winged, simultaneously losing the endosperm coupled with reduction of the
number of ovules per capsule.

15. Embryological resemblances, e.g. emphitropous, temainucellate and unitegmic
ovules with 'polygonum' type of embryosac development in between the Nelson-
ioldeae and the Rhinanthoideae are quite considerable, These are not extraordinary,

as all these families (Scrophulariaceae, Acanthaceae, Gesneriaceae, Bignoniaceae,
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Pedaliaceae and others) belong to a supposedly natural order. The most
fundamental difference between the Nelsonloideas and the Rhinanthoideae (Scrophu-
lariaceas) lies in the nature of endosperm development: the central chamber of
the endosperm in the former grows asymmetrically, while in the latter it develops
symmetrically.

Smbryological data of other related families considered in the text aeh in
fact alarmingly scanty, but available evidence clearly imtmtu that the
ssymmetrical development of the central chamber pertaining to the early ontogeny
of the endosperm is a unigue feature of the Acanthaceae.

A free nuslear phase of the endosperm is absent from both the Helsonioideae
and the Rhinanthoideae, but present in the tribe Andrographidese (Johri & Singh,
1959)« Future studies in the embryogeny of Staurcgine (taking samples from both
the advanced and primitive species) and Phlogacanthus species might reveal whether
a free nuclear phase of the endosperm is in fact a later danlcapmont‘ or basic
to the group. -

16, The fruit of the Nelsonioideae is fundamentally a loculicidal capsule,
dehiscing elastically or simply into two woody, recurved valves up to ile base,
rarely being indehiscent, Tardily dehiscent fruits are not entirely uncommon in
the true Acanthacese (ee.g. Aganthus), but in gemeral, loculicidal dehiszcence of
the fruit with woody, recurved valves up to the base is a feature which is
exclusively Acanthaceous,.

None of the related families exhibits such a unique type of fruit dehiscence
(two valves gquickly fall off from the pedicel) except in some of' the Bignoniaceous
genera which resemble superficially in their silique-like fruits to those of
the Acanthaceae,

A closely related family Pedalisceae is distinctive in its beaked or barbed
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loculicidal capsules or muts, while in the Scrophulariacese and Cesneriecese
various types of septicidal and loculicidal fruits are frequently met with;
occasionally they are fleshy, indehiscent or berryeliks,.

Bremekamp (1965) has stressed that the general occurrence of & 'curiously
structured® tip of the friuts found in the true Acanthaceae is lacking in the
Nelsonioideae., Anatomical observations illusirate that the hard tip of the
Aganthaceous fruits in fact possess many sclerified cells which after dessica~
tion belp in the quick:severing of the two valves of the fruit, A similar
anatomical feature (presence of sglerified cells) hss also been uniformly
noticad in the Nelscnioideae, much pronounced in the genera like lNelsonia
and Elytratia (Pl. 12, C,E, & H),

The Nelsonioideae, as a taxonomic group, differs widely from the Rhinan-
thoideae (Serophulariacese) in several important characters discussed above,
As a result, all the arguments put forward by Bremekamp (1953, 1965) for the
transference of the Nelsonioideae to the Scrophulariaceae become unacceptable.

The present investigation elegantly circumscribes the limita of the family
Acanthaceae by the constant occurrence of 'diacytic' stomata of "mesogenous'
origin, occasienal presence of the 'aciocular fibres', charecteristic division
of the placenta into two equal halves up to the base, and a unique dehiscence
of' the capsule into two woody recurved valves, To this en embryological
feature may be added: the central chamber of the endosperm dividing asym-
metrically in its early ontogeny. All these characters are happily compatible
with the Nelsonioideae, but the characteristic dehiscence of the placenta and
the fruit is midaing from the subfamily Nehdoncioideae (the fruit is a 12

seeded drupe).
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From the inception of the Nelsonioideae 28 a taxonomic group, it has been
kept isolated from other subdivisions of the family Acanthaceae., Usually it
is treated as a primitive (starting) Acanthaceous group without any comment on
their possible relationship with the rest of the Acantbaceae. Johri & Singh
(1959) for the first time pointed out some of the embryological similarities
in between the Nelsonioidese (Elytraria) and the Andrographideae. In this
respect, it is also interesting to note that Bhaduri as far back as in 1924
observed resemblances in the nature of pollen grains in between Andrographis

paniculata Nees and N, canescens.

The presence of ‘descending imbricate' aestivation in the corolla (except-
ing Gymnostachyum of the Andmmphuu:ﬁ:ﬂn ‘ascending imbricate' type) and
the constant occurrence of the persistent, fleshy, 'alveolate' endosperm
(excepting Phlogacanthus and Gymostachyum) make these two groups (i.e. Nelson=
ioideae and Andrographideae) quite outstending in the generel aff'inities of
the Acanthaceae as a whole.

Further, Andrographideae resembles Nelsonioideae in several other important
f'eatures, e.g. ocourrence of 'acicular fibres', thyrse or racemose type of
inflorescence, nonstipitate or slightly stipitate capsules, and elongated or
angular unflattened seeds (found in Andrographis and Bremekampia) supported
by weakly developed 'retinacula' with minute, solid prolongations (spines)
/Found in Phlogacenthus and Andrographis/ or bars (Gymuostachyum) of the testa
cells.

The pollen grains of the two groups also show remarkable resemblance, as
the 'tricolporoidate' condition prevalent in the Nelsonioideae is more or less
comparable to that of 'weakly defined tricolporate' (with indistinet pore in
the colpus) condition of the Andrographideae.
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As a result, the necessary conclusion is that the Nelsonicideae is a basic,
probably 'relict' group, but taxonomically most closely related to the tribe
Andrographideae of the true Acanthaceae.

In this context it might be profitable to discuss briefly the relation-
ships of two other subfamilies (Thunbergioideae and Mendoncioideae) of the
Acanthaceae, Bremekamp (1953, 1965) has given family status to each of them,
being largely influenced by the fruit and pollen grains character. His Thun-
bergiaceae hzs been charecterized by the possession of a rostrate capsule having
1 or 2 semiglobose sceds in each loculus provided with a large hilar excavation
at the ventral side, and 'grooved' pollen grains, On the other hand, the femily
Mendonciaceae has been circumscribed by the possession of unilocular, 1=2
seeded drupe, and 'tricolpate' pollen grains bearing very minute equatorial colpi.

The taxonomic significance of the pollen grain characters is highly
appreciated especially when they are found to be correlated with other features.
Acanthaceae is essentially an 'eurypalynous' family, and it bas already been
pointed out (pp.166 ) that considerable morphological diversity in the nature
of pollen grains may ooccur even within a single genus (e.g. Pseuderanthemum)
of this family. One species, Thunbergia chrysops is particularly interesting
in this aspect: the pollen grains are spiny @f. Lindau in Engler's Pflansen-
familien 4: 292 (1895) Pig. 116M/ and devoid of any 'groove' - so charecteristic

of the genus, Therefore, too much emphasis should not be given to such characters
without corroborative evidence from other independent fields of observation for
assessing the natural relationships of any taxonomic group.s.

A rostrate capsule of the Thunbergioildeae and a drupe of the Mendoncioideae
may at first sight look quite different morphologically from that of the typical
capsule of the Acanthoideae and the Nelsonioideae., But if one considers this
phenomenon from an evolutionary standpoint, it is not too difficult to obtain a
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drupe or a rostrate capsule from the typical capsular frult present in the
primitive Acanthoideae and in the Nelsonioideze. There are numerous examples
in angiosperms where families or even genera predominently possess gapsular
fruits but have given rise to drupes (or berries) or vice versa through evolu-
tionary changes, often expressed through simple orthogenetic changes.

‘Prototype'

Fig.16 .DIAGRAMMATIC REPR ESENTATION OF FRUIT SPECIALIZATION
IN ACANTHACE AE .

Ths unilocular condition of the ovary in some of the Mendoncioideae seams
to be a derived condition from the biloculer type through the failure of the
partition wall in the middle. Although not exactly similar but a compareble
situation is well exemplified by the Orobanchaceae, where the unilocular ovary
has evolved gradually from the typical, bilocular one (cf, Boeshore, 1920).

Bremekamp has adduced much importance to the shape of the seeds in various

subfamilies of the Acenthaceae, It has been reported that the Acanthoideae
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(true Acanthaceae of Bremekamp) slways possess flattened seeds, while the
Nelsonioideae and the Thunbergiocideae are characterized by the seeds which
are globose or subglobose in outline. In this respect, the tribes Androgru-
phideac (especially Andrographis end Bremekampia), Fygrophilese (Synnema)

and Acenthese (Acanthus) provide important noteworthy examples, Seeds of
these genere as cited above, are not cortainly flattened; instead they are
globose, semiglobose or elongated. Moreover, a sirdlar excavation on the
ventrel side of the seeds found in the Thunbergioideae is also encountered

in the seeds of Anisosepalum (Fige9.E ) and Nelsonia (Nelsonioideae) /Fige9.5/

However, the two subfamilies Thunbergioideas and the Mendoncioideas are
in fact closely allied to sach other in several features, e.ge climbing or
twinning (lianes) habit, absence of cystoliths, ususally with anomalous structures
in stem andtomy, reduced calyx but enlarged sheathing bracteoles, and general
'plicate' eastivatitbn of the corolla.

Taxonomically these two groups differ from the rest of the Acanthaceae by
their ganeral habit and fruit character, But on the other Hand, they also
possess many charscters in coumon with the rest of the Acanthaceae, e.g. usual
heterophyly, occurrence of 'acicular fibres' in various plant parts, interrupted
(in patohes) hypoderm (either collenchymatous or sclerenchymatous), constant
possession of ¥liacytic' stomata, uniform occurrence of 'placentoid' (Pl.6.A)
in the anthers, and in the development of prominent disc around the ovary (a
character, {ound particularly well-developed in the advanced Acanthaceae),
Furthermore, the characteristic type of bi-celled glandular hairs found in the
Nelsonioideae, are also present in the Thawbergioideas (Fl.2.E ). Botk Thun-
bergloideae and Mendoncioideae produce exalbuminous seeds, This is also in
conformity with the advanced Acanthoideaec.
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Therefore, I believe that all these groups probably have a common origin
from which thay have diverged in different evolutionary lines, Perhaps
Thurbergicideas and Mendoncioideae represent two different but closely allied
pesks of evolution within the family Acantheceae, That they are relatively
more edvenced than many of the other Acanthaceae are evident by their habit,
anatomical peculiarity, bigger but fewer number of semiglobose, exalbuminous
seeds, and tardily dehiscent (Thunbergioideae) or indehiscent (drupes of the
Mendoncioideae) fruits.

As far as these groups are taxonomically recognizable, attribution of
subfamily rank seems to be quite reasonable and thus reflects the evolutionary
potentialities of a diverse but basically natural family Acanthaceas of the
tropical worlds.

Regarding the affinities of the Acanthaceae itself, one can never be
entirely cortain until all the necessary data are avallable, in and outside
the closely related families considered here, Moreover, families like Acanthaceae,
Bignoniaceae, Pedaliaceas, Sorophulariacese, and Gesneriaceae with other smaller
offshoot families are so closely interrelated that it is often difficult Yo
conceive a separate origin for each of these families (this is against the
contention of Hutohinson, 1959). Available evidence indicates that all these
families are the outcome of specialized evolutionary trends in angiosperms,
particularly adapted for insect pollination., In absence of fossil data, and
other necessary evidence from warious fields, it is practically impossible to
assess whether the resemblances (especially at the level of families and orders)
ars sctually due to common origin, or parallelism or convergence,

However, predictions sbout Acanthaceous ancestors end ussessment of their
phylogenetic relationships with other families have not been totally hindered
by the lack of necessary data in the group concerned, Baillon (1866-'95) was in
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the opinion that the family Acanthaceae is related to both Scrophulariasceae
and Labiatae on the basis of stamen morphology. He further related the Acan-
thaceae to the Bignoniaceas on the basis of calyx and fruit charecters, and
also traced its affinity with Boraginaceae and the Convolvulasceae in its nearly
actinomorphic flowers.

In recent years, Hegnauer (1964) has provided phytochemical evidence
(particularly in the common cccurrense of Caffeic acid derivativea) for
assessing the relationships with the Verbenaceae-Labiatae complex, This is
also in accord with the view expressed by Wettstein (1935), who placed
Acanthaceae in between Bignoniaceae and Verbenaceae.

On the other hand, Bessey (1915) considered the family Serophulariaceae
or groups ancestral to them as a common 'stock' for the derivation of the
Acanthaceae, Most of the recent authors inoluding Leonard (1951), Crant (1955),
Takhtajan (1961), Melchior (1964), and Cronquist (1968) supported this conten-
tion with the implications that the Acanthaceae is an old, highly developed,
and very natural group of the order Bignoniales (Tubiflorae). There is no
doubt that certain parallel developments have taken place in the closely
related Scrophulariaceae.

Ideas solely contrary to the above-mentioned monophyletic origin of the
Acanthaceae have also been put forward from time to time, Thus Van Tieghem
(1908), Bremekamp (1953, 1965), Bhoj Raj (1961), and Anima De (1966) are of
the opinion that the original composition of the family is essentially artificial
and presumably the subfamilies are polyphyletic in origin,

Notwithstanding with this view, oytologically all these subfamilies look
rather closely related, although Mendoncioideae and Thunbergioideae have proved
to be morphologically quite different from the rest of the Acanthaceae.
Consequently, Grant (1955), who studied cytologicelly a fair sample of various
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subfamilies of the Acanthaceae (of course, the Nelsonioideae being poorly
represented), came to the conclusion that there is no “cytological oriterion"
to separate the smubfamilies and thereby elevate them to the status of individual
families,

Judging all the pros and cons of the assessment of taxonomis affinities
and status, the available evidence indicates that all these families (e.g.
Serophulariaceae, Cesneriaceas, Acanthaceae etc.) probably originated from a
common 'stocik' in the early diversification of the Sympetalse. Acanthaceae
seems to be more closely allied to the Serophulariaceae and the Pedaliaceae
than to the Bignoniaceae to which it has long been related, GCesneriasceae is
probably related to both Scrophilariacese and the Acanthaceas, but placing of
these three closely interrelated families in any hordizontal classification
(i.ee in a linear sequence) probably may not depiot their actual relationship
which might be of extradinarily reticulate in nature.
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IV, TAXONONIC TREATMENT OF THE NELSONIOIDESE

general affinity of 'Bignoniales’.

However unstable be the present angiosperm classification in practice at
the higher hierarchical levels, there is a general agreement that a family
should be as 'natural' as possible. But a natural family does not necessarily

imply that its members will be easily separated or indentif'ied from those of
the other related families, Let us take the order 'Bignoniales' as an example:
the families included here are so closely interrelated but mostly natural, that
preparation of a convenient key to their identification is simply impossible
until some of them are keyed out in more than one dichotomy, In this particular
situation one must remember two very importent points: Aif one believes that
family differences in the order 'Bignoniales' should be of fundamental value,
the order as a whole will end up with only one family; in a large and mentally
unwieldy group an imperfect organiszation is better than no organization at all.

However, the present inconsistency of treatment prevalent at higher levels
of angiosperm classification clearly reflects a depauperate store of correlated
characters in the angiosperm for the characterization of its higher taxonomic
groups. Evolutionary changes which result in better general adaptation, adoption
of aquatic habits and specialized phenomena like mycotrophy, parasitism, and
epiphytism have evolved several times in various unrelated families of angloe
sperms.

But on the other hand, it is also admitted that natural, recognizable
groups of species, and groups of these groups exist in nature. Whether they
are in essence synthetic or analytic constructions, depend mainly on the
particular approach taken by the taxonomists. The rank which should be given

to these groups are better to be judged on overall correlation of characters,
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sige and coherence of the group concerned, and the extent of gap present in
the variation chain,

The fact that the Nelscnioidese are recoguizable as a taxoncmic group is
evident from the discussion on "Coberence of the Nelsonicldens as & texonomis
group” pp.79-81.The particular renk or category at which they should be asconmo-
dated is a matter of overell correlation of clarecter comparisons made in the
context of the family as & whole. JHaving numerous basic Acantbaceocus features
in common, the Nelsonicideae are definitely members of the family Acantbaceae
(ef, Chapter III on "Conclusions about relationshdps” pp.172-179). As a result,
the guestion of gttributing a separate famlly status to the Helsonloideae does
not arise here,

The second possible rank is the subfemily at which the group has already
been rectived by Lindau (1695) end for a long time followed by his successorss
Bremekamp's ungerteinty ebout the rank of this small group has been obvious
by bis contradictory opinions at different times. However, most people accept
the group as a subfamily of controversial affinities within the Acanthaceaes:
some, of course, favour the opinion of considering them &s a comnecting link
betwean the Scrophulariaceae and the Acanthacene.

If we believe that attribution of rank to any texonoumically recognized
group should depend on oversull sassessment of charucter correlaticn and amount
of divergence from allied grouwps, the group should at the same time be easily
circumscribed from its alliances, As there are no objective criteria laid
down for recognizing subfamilies in any angiosperm family, I feel that one
should sssess the overnll situation in broader evolutionary perspectives, so
that the basic structube of the faplly can be casily visuslized whatever sub-
groupsit may contain, In constructing a family one pust remerber only one
thing: the natural assoclation of groups, i.ce genera inte tribes, tribes into
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subfamilies, and subfamilies into a family.

During this synthetic agglomeration process, séme subfamilies might come
out as more distinctive than some of the closely related families, This may
be due to their great age and extinction boosted up by their evolutionary
divergence. But elevation of these distinot subfamilies into separate families
is not worthwhile, rather a temptation to academic botanists which should be
chacked until enough information unravels their true affinities or helps h:
the interpretation of evolutionary concepta.

Nearly all the texonomic literature had followed the customary definition
of the Nelsonicideae as a subfamily, as was put forward by Lindau in 1895, It
has long been separated from the rest of the subfamilies by the following few
characters, e.g. numerous ovules with papilliform retinacula, absence of
oystolaths from the plant parts, and the presence of 'tricolpate' pollen grains,

Charecter comparison and correlation (pp. 161=179) provide ample evidence
that the presence of numerous ovules can not be taken as a general character of
the Nelsonioideae, Genera like Nelsonia (4=8 ovules per loculus), Elytraria
(4=12), Gynocxaterium (6), and Anisosepalum (6-8) remain out of consideration in
this respect. Purther in a multiovulate genus like Staurogyne one can find 60
or more ovulea per loculus of the ovary in the subgen, Tetrastichum, while advenced
species (esg. St, anomala, St, riedeliana) of the subgen. Staurogyme may possess
only twelve ovules instead, Reductional trend in the number of ovules, followed
by at first reducing the number of placentas from 4 to 2, and simultaneously
coupled with the sterilisation of the upper part of the capsule, is frequently
found in the tribes (e.g. Irichanthereas and Hygrophileae) and the subfamily
Thunbergloideae of the Acanthaceae which predominently produce non-stipitate
(without sterile and solid lower part) capsules. On the contrary, other Acan~
thaseous tribes mostly perform this function (i.e. achieving fewer ovules in
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the capsule) by the constant sterilization of the lower part of the capsule.

Species with numerous owvules arranged in 4 alternate rows in each loculus
as encountered in the Nelsonioideae (Staurogyne only) can also be found in a
relatively primitive tribe Hygrophileae (e.g. Synnema balsamica) under the group
Contortass The minute and globose seeds of this species are also noteworthy,
but they are dewoid of endosperm, so characteristic of the Nelsonioideae.

The tribe Andrographideae deserves special mention in thisz respect., The
members of this group usually possess 2-12 owvules per loculus of the ovary and
the seeds in Andrographis and Brenskamplfianlenthus) are slso not typloally
flattened as otber true Acanthaceae (cf. Bremekamp).

The conatant presence of persistent endosperm in the seeds of the Nelson~
ioideae could have been used as a better key character than others hitherto used.
But unfortunately, none of the earlier workers referred to this in the key,
However, the charaster of endosperm should not be over emphasized in circume
scribing the Nelsonioideae owing to the fact thet genera like Andrographis and
Bremekampia of the tribe Andrographideae also possess persistent 'alveolate'
endosperm in their seeds. An advanced genus like Phlogacanthus of the tribe
Androgrephideae exhibits an evolutionary trend within the tribe itself which
can be visualized by its exalbuminous seeds supported by prominent hooke=like
retinacula, Possibly Phlogacanthus hes lost its endosperm through evolutionary
changes, simultaneously coupled with the attainment of bigger, flattened
(compressed) seeds = so characteristic of the Acanthaceae, These flattened lighte
weighted seeds in comparison to those of ovoid end heavyeweighted ones are
definitely much better suited for guick and efficient dispersal by their supporte
ing retinacula. On the other hand, loss of endosperm with the concommitant
achievement of bigger cotyledons seems to be a prerequisite for successful
competition (for more photosynthetic surface to receive more sunlight) in the
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seedling stage in the awvailable forest habitats.

A common spot character of the Acanthaceae 18 the occurrence of cystoliths
in various plant parts, No doubt it is a charsoter of taxonomic value for the
identification of many Acanthaceous members from those of the other closely
related families, but ite texonomic use mainly lies in the tribal delimitations
of the subfamily Acanthoideae, Instances of convergent evélution of cystoliths
are also not infrequent, as they are found too in the unrelated families like
Urticaceae and Moraceae,

Most of these phytochemical [eatures are in fact expressions or end results
of a2 long series of interconnected metabolie pathways, FElimination or restriction
of any step of these chained processes might result in an entirely different
product or might lead to the losa of particular metabolite. Thus the tribe
Acantheae and Aphelandreae of the subfamily Acanthoidese entirely leck cystoliths
from their tissues., Isolated genera or species in predominantly cystolith-
bearing tribes or genera are not so infrequent in the family where cystoliths
have been loat completely. Tha genera Haselhoffia, Gymnacenthus (Sclercclal¥wx),
and one species of Cosmiantherum illustrate the fact bemutifully. As a result,
too much emphasis on the presence or absence of eytolitns should not be given
until a thorough investigation into all the mambers of the tribesand subtribes
is carried out,

Two other subfamilies-Mendonoioideae and Thunbergioideae also come into the
pieture in this respect. Both of them constantly lack eystoliths from the tissues,
but the Nelsonioideas, although conforming to this character with the above-
mentioned subfamilies, differs largaly in several other featurea of taxonomic
significance, The first three subfamilies (Nelsonioideae, Mendoncioideze,
and Thunbergioidea) for a long time were considered to be closely related to
each other, particularly in the absence of characteristic cystoliths and
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retinacula of the Acanthoideae,

It is remarkable that although many members of the Nelsoniocideae show
papilliform retinacula, the genus Anisosepalum possesses prominent unindurated
ones supporting the deeds, Further, the characteristic (true) Acanthaceous '
retinacula are seen to be well-developed only in the advanced genera and tribes
of the Acanthoidese: they are weakly developed in several isolated genera,
and even reported to be obsolete in the genus Trichaganthus, The formation of
characteriastic, indurated (woody) retinacula efficient for successaful seed
dispersal seems to be tied up with two factors - the seed shape and the number,
Thus primitive tribes like Trichanthersae, Hygrophilese and many genera of the
Andrographideae which possess comparatively many seeds not typically flattened
like those of the other Acanthoideas, simultaneously also show ill-developed
retinacula supporting their seeds. Any overriding importance given to such loss
characters (e.g. oystoliths and retinacula) for subdividing the family Acanthaceae
is liable to produce an artificial classification, Similar examples of such
loss characters are also quite frequent in several other angiosperm families,

The occurrence of albinos in any species having mostly coloured flowers or the
formation of discoid heads in a genus or species (e.gz. Senecio wulparis L.)
which is largely charecterised by the radiate heads, is mainly controlled by a
aingle gene or a series of inter-linked genes, Therefore, taxonomic significance
of such loss characters in classifying higher groups should be carefully
evaluated although they mizht have enormous practical value for the purpose of
indentification,

The pollen grains are said to be typically 'tricolpate’ in the Nelsonicideae
(Bremekamp; Bhoj Raj, 1961), although reports of 'tricolporoidate' (Erdtmen, 1952)
and 'tricolporate' (Bhaduri, 1944 ; Johri & Singh, 1959; Van Campo, 1959 and others)
types are also not infrequent, The walue of pollen grain characters in the



186

taxonomy of a largely 'eurypalynous' family like Acanthaceae has long been
appreciated, starting as early as 1883 (Radlkofer). But at the same time, it
has been proved that too much emphasis on such characters without necessary
sampling might lead to contradictory decisions sbout natural relationships.
For example, we can cite Bhoj Raj (1961) who supported Bremekamp in transferring
the Nelsonioideae to the vicinity of the Rhinanthoideae (Scrophulariaceae)
depending on only poellen grains but without adducing necessary arguments,

It is to be noted that typically 'tricolpate' pollen grains are also
encountered in the tribes Acantheae and Aphelandreae, apart from some of the

Nelsonioideae (esg. Elytraria, Saintpauliopsis, Gynocraterium and some species

of Staurogyne) but most of the other genera e.ge Nelsonia, Ophiorrhisiphyllon,
Anisosepalum, and numerous species of Staurogme possess 'tricolporoidate' or

'tricolporate' pollen grains. Many of this type of pollen grains resemble
atrikingly those of the Andrographideae and thus indicate a probable evolu=
tionary advancement in the nature of the pore which is slightly well-developed
in a relatively advanced tribe like Andrographideae., Further, 'tricolporoidate'
(an intermediate stage in between 'tricolpate' and 'tricolporate' types)
condition can also be found in the genus Stenandrium and Stenandriopsis of the
tribe Aphelandreae,

It can safely be concluded that character correlation and comparison
eventually do not provide enough evidence in favour of recognizing the Nelson-
ioideae as a separate subfamily within the family Acanthaceae. Therefore,
its status within the family is open to question which will be s&ttled in the
following pages.

UECISIONS

The above discussion in the light of available knowledge reveals that the

family Acsnthaceae should contain only three subfamilies, e.g. Mendoncioideas,
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Thunbergioideae, and Acanthoideae: the Nelsonioideae of Lindau (1895) should
be merged with his Acanthoideae, as there is no clearcut break between the two,

According to Lindau's classification, Nelsonioideae easily fits into the
framework of the Acanthoidese and remains as a tribe Nelsonieae at the starting
position of the subfamily, It happily conforms with Lindau's Group II =
Imbricatae which I think should be treated as much more primitive than his
Group I - Contortae, It is due to the fact that the tribes Nelsonieae and
Andrographideae (excepting Phlogscanthus and Gymnostaclyum) possess persistent
endosperm in their seeds while the rest of the Acanthaceae are reported to
be exalbuminous,.

Numerocus seeds either without or supported by papilliform or illedeveloped
retinacula probably represent an ancestral condition so elegantly exhibited by
the supposedly primitive tribes of both the Groupa (e.g. Nelsonieae and
Andrographideae of the Group - Imbricatae and Trichanthereae and Hygrophileae
of the Group - Contortae). It is also striking that all these tribes are at
the same time characteriszed by their prevalent elongated sessile capsules
comparable to those of the Nelsonioideae and most of the Andrographideae. This
type has been considered to be the basic type of capsule found in the Acan~
thaceae, from which other advanced types can be derived through evolutionary
changes (ppe 175)

The type of corolla with its weak contorted sestivation of the smaller
corolla lobes in the Trighantherese and Hygrophileae (e.ge Synnema) makes it
more plausible that the Imbricatae group with smaller corolla lobes (in supposedly
primitive tribes) might have been the proginetors of the Contortae group.
Peatures like the constant occurrence of cystoliths, highly evolved pollen
types (banded or colporate) or absence of "tricolpate' pollen grains, and the
complete lack of endosperm from their seeds also suggest its advanced position
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within the family Acanthaceze,
To conclude this chapter I will summerize my decisions:

1. Nelsonioideae as a taxonomic group can be easily identified,

2, they are definitely Acanthaceous,

3« the subfamily Nelsonioideae (sensu Lindau) is merged with the Acanthoideae
in favour of its status as a tribe Nelsonieae,

4.  the tribe Nelsonieae is best plased in the neighbourhood of the

tribe Andrographideac, as their relationships have been assessed in

the 1ight of available information within the family Acanthaceae.

In fact, the tribe Andrographideae can only be separated from the
Nelsonieae by the absence of bi=celled glandular hairs on the leaf surface,
presence of c¢ystoliths in various plant parts, and the seeds which are supported
by short or long, indurated retinacula,
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TAXONOMIC NOTES ON WELSONIA CANRSCENS (LAM.) SPRENG.
COMPLEX

The genus Nelsonia at first deseribed by R. Brown contained two species,
Ho cempestris and N, rotundifolia, both collected from tropieal Australia,
Sprengel (Syst. Vege 1: 42 (1815)/ rightly transforred Lamsrok's Justicia
canescens to Nelsonia R. Br., and later on Nees (1847) recognized altogether
5 species under the genus,

All these species were in fact based on minor variations pertaining to
indumentum and leaf shape. As a result, Bentham recogniszed only one species
in Nelsonia in his "Flora Australiensis” and contended that it was "a common
tropical weed in Asia and Africa, and already abundant in several parts of
tropical America®,

However, Bremekamp (195%) has doubted the validity of Bentham's conclusion
with particular emphasis on the absence of N, canescens from the Malay Archipelago.
Recently in 1964 he has concluded that the Austrelian and New Guinean (Van Royen's
collection) speeimens are in reality quite different from others in several
aspects - deserving the rank of two separate species. But he refrained from
describing them as new to science owing to the unsatisfactory taxomony of
other existing species of the genus concerned,

¥y observations on Nelsonia are based on the present investigation of rich
collections preserved in the British and Continental herbaria, There is
tremendous variation in all this material, partioularly in habit, duretion,
indumentum, shape and sisze of the leaves (Fige17.A-K) & bracts (Fig., .Aa), size
of the capsules, and mumber of perfect seeds in each loculus of the ovary,
Often two specimens of the same locality but of different ecological hsbitats
look morphologically so different that one can hardly believe that they belong
to the same species.
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Tiny erect herbs or prostrate, scandent or decumbent, branched or unbranched,
longestemmed herbs are frequently met with, They are either annual or biennial,
some appear to be perennial too = of'ten provided with taproot system or soon
replaced by adventitous rootss In plants of marshy habitats these adventitous
roots are quite fleshy and fibrous. Leaves can be either petiolate or sub-
sessile (Mly the upper leaves seem to have reduced petinles through
gradual reduction), entire, serrulate or repand, The sise of the leaves is
outstandingly variable (Fig.17.A-K), ranging from a tiny, inconspicuous, nearly
sensile (Pigel7.6-K)ones to enormously large (up to 22 em. long), petiolate ones
(Figs17A-F). Leaves of intermediate sizes are also frequent (Fig. 17,3-F),

The surface varies likewise in the nature and density of the indumentum:
clothing type of halrs are usually multicellular, sometimes the individual
cells being jointed and Jnee-like (Figs11,Dd); these are usually mixed with
stalked (multicellular) glandular hairs = the heads consisting of either four
or eight cells (Figd tnd1), while on the epidermal peelings constant oceurrence
of biecelled glandular hairs (pi. 2. ), so characteristic of the Nelsoniocideas,
are also encountered, Morphologically, the leaf surface may be either subglabrous
or hairy with all sorta of intergreding densities of indumentum,

Anatomicnl variations relating to the nature of the stomata and presence/
absence of collenchymatous fibres are alse striking in several specimens.

Usually the stomata ars ot“ainplu diacytic' type, but in a few specimens
‘double-diacytic' (Pl. 5.%) type is also recorded. Similarly, groups of collenchy-
matous fibres may be either present or absent in the t.s, of the stem (Fl.1.E,G & H),

The inflorescence is usually a condensed spike, either terminal or axillary.
The spikes often become elongated after anthesis, but in a few specimens they
are comparatively much bigger in size and thus resemble at least superficially
to those of Elytraria species. Bract's size varies profoundly even in the
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same spike, as the lower ones are usually bigger than those of the upper part
of the spike. But the bracts afford numerous variations pertaining to their
overall shapes (Fig. L. 4a).

Conversely, if we examine ths flowers and fruits of all these specimens
of diverse facies, the variabilities come to a surprisingly low level, Plants
with subactinomorphis (Pig.5.A ) or weakly bilsbiate (Figs5.A') corolla are
quite frequent, and the stigma may either be bilobed or capitate (Fig. 7.Q)
or alightly bifurcate (Fig.7.Q ) at the apex. There is a slight variation in
the size of the capsule, but the shape is relatively constant, The number of
ovules varies from 4=8 in each loculus of the ovary, but in a few specimens only
one or two perfect seeds have been found (the othere being aborted).

It is true that the Australion specimens hitherto referred to as ll, canescens

(=N, cempestris R, Br.) possess subseasile or nearly sessile leaves, but similar
leaves are also found in geveral specimens of Nortlern Rhodesia (Salisbury)
and Indo-Pakistan subcontinent,

Uniform featurea of all these specimens are as follows: presence of
‘acicular fibres' in both the phloem of the vascular bundle and also in the
parenchymatous pith of the stem, complete sbsence of bractecles, constently L=
lobed calyx with the anterior one being forked at the apex, universal cccurrence
of cepitate (either short or long) hairs on the brects and celyx lobes /against
the contontion of Bremekamp (1964)/, subactinomorphic or weekly bilsbiate flimsy
corolla with two included stamens, uniform anther structure (Fig.7.Li), short
and glabrous filaments, uniform pollen grains (either tricolporoidate or tricol-
porate), typically pointed capsule, and the seeds being ormmamented with solid
bars or hooks, some of which are branched at the extremities,

Although there is enormous variastion in the morphological features as
discussed above, there is practically no correlation among these characters.



193

Geographbical distribution in essociation with other morphological characters

also does not help in attributing subspecific renk to any subdivision of the
species complex. lo doubt it is an interesting point made by Bremekamp (1955, '64)
that the genus is entirely absent from the area between the Malaysian Peninsula
end New Guinea., But the ocourrence of similar specimens (morpho-anatomically)

in New GCuinea, Australia, end Northern Rhodesia (Africa) should not be forgottens

Abnormslities in the chromosome numbers have been recorded by Joseph (1964)
in Nelsonia. Whether this is due to chromosomel rearrangements, eneuploidy,
polyploidy or 'B' chromosomes is not yet definitely ascertained., Future
biomtmth works on various populations of N, canescens can only prove whether
minor variztions of bracts and leafl shape are genetically fixed in the population
or largely plastic owing to the changing habitats and environments,

At the present state of our knowledge one can conclude that the existing
complex nature end unsatisfactory taxonomic situation in the genus Nelsonis are
possibly due to its weedy tendencies. In lack of correlated characters I prefer
to recognise m??ipmm in Nelsonia having two minor verieties based g‘gg"baly- "
leaf' sise.

It is of course, a bit diffigult to believe that such an enormous amount
of wariability should be incorporated into the range of a single spscies. But
in the absence of correlative characters recognition of many species on minor
variations (mostly on single characters) largely reflects faulty taxonomy.

Cytotaxonomic and biosystemetic investigation coupled with extenaive field

study are badly needed in the genus Nelsonia.
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SPECIES DESCRIPTIONS IN STAUROGYNE AND ELYTRARTA .
WHICH ARE EITHER NEW TO SCIENCE OR NEW COMBINATIONS
[Tote: Latin deseriptions of the new species recognized here will be
published within a short time; arranged according to the infrageneric
classification followed in the text/.
1. Staurogyme casbodisns (R. Ben,) E, Hossain, stat, nov. .

Syn: St. poljbotrya (Nees) O. Kuntse var, gambodisna R. Ben, in Bull,

Bot. Soo. France, 60: 267 (1913); Fl, Gen, Indo~China, 4: 628 (1935).
(Subgen, Tetrastiohum, Seot, Tetrastichum)

Sparingly branched or tmbramhﬁﬂ, mt herbs, 10-16 om, probebly perennial,
Sten woody at base, 1.5-4.5 mm thick, minutely pubescent, rarely glabrescent,
distinctly articulated and ridged. Leaves sessile or subsessile; lamina 2,5-

7 em x 4=7 mm, elongate, narrowly oblanceolate-linear, mavgin repand, acute or
subobtuse, both swfaces puberulent in young leaves, glabrous in mature ones.

Inflorescence a terminal and axillary lax raceme, mostly on the apices of the
branchlets, Flowers mamy or few, distinetly pedicellate, pedicels 1=2 mm,
pubescent. Bracts, bractecles, and calyx lobes hirtellous with glandular hairs,
intermixed with a few simple, septate hairs., Lower bracts leafelike, upper
ones lanceolate-spathulate, subacute, 3=veined. Bracteoles L6 mm long, linear-
lanceolate, scute, 3-veined, Calyx lobes dissimilar, all linear-lanceolate,
acute; posterior lobe 8«9 mm x O.8«1 mm, S-veined; laterals 5.,5=6 mm x 0.2«
0u3 mm, 3=veined; anteriors 6=7,5 mm x O¢8=1 mm, 5=veined. Corvlla glandulare
puberulent outside, pubescent at the attachment of the filaments inside,

t=1.2 om, 2-2,5 mm broad above, subactinomorphic, Stamens 4; filaments hirtellous
with eglandular, septate hairs; anther bases muworonulate; staminode 1, very
small and hyaline, Stigma trifurcate, Ovary glabrescent, ovules about 60,
arranged in 4 rows in each loculus. Calsupe puberulent, 4.5~5 mm, up to 1.5 mm
broad, oblong, mucronulate,
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Type: INDO-CHINA: Kampong Soai, February, 1876, Hermand 4OL, 414 (P.)
LAOS: Expedition of Me-Xong, Kemarath, Thorel (P.)

Closely allied to St, polybotrya, but easily distinguished by its arti-
culated, tidok and woody stem, slongated narrowly lanceolate-lineer leaves,
elongated lax raceme, larger calyx lobes, and puberulent capsule,

2, Steuwrogme dolichocalyx R. Hossain, Sp. nov.
(Subgen, Tstrastiolum, Sect. Zenkerins)

Erect herbs, 30 om, semi-woody at base. Stem slightly ridged, glabrescent
or tomentellous below, tomentose above, about 3.5 mm diam, at base, usually
unbrenched, sometimes provided with short, slender branches below, articulated.
Leaves opposite, peticlate; petiole 1.5<4 cm, tomentose or tomentellous;
lamina elliptic-lanceolate, 5«13 cm x 2«i.5 cm, entire, scute, attenuate at
base, glabrous above, pubescent only on the veins below, Inflorescence a ter-
minal or axillary, unbranched raceme, slightly nodding and elongated after
fruitings Flowers congested, very shortly pedicellate; pedicels 0,81 mm,
up to 5 mm after fruiting, tomentose. Bracts narrowly lanceolate, scuminate,
3=veined, joined with the pedicel to some extent, pubescent, Bracteoles nearly
at the top of the mu, narrowly lanceolate, acuminate, pubescent, Calyx
lobes sub-equal, all narrowly lanceolate, acuminate, 3-veined, puberulent or
sparsely pubescent; posterior one 1,8-2,2 cm x 2-2,5 mm; laterals 1,62 cm x
12 mm; anteriors 1,8+2,1 om x 1,8-2mm, Corolla light blue, fragrant, scabrid
outside in bud; mature flowers not seen, Stamens 4, filaments Bairy; staminode
not seen, OStigma bifurcate. Ovary glabrous; owvules numerous (about 60 or
more), arranged in 4 vows in each loculus; retinacula papilliform, Capsule
Darrowly ellipsoid, up to 1.2 om, provided with an acute hard tip, tardily
dehiscent; dehiscing valves shrink and become erimpled, Seeds small, angular-
round or globose; testa foveolate with solid minute hooks,
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Type: INDO-CHINA: Taai Wong Mo Shan & wicinity Chuk-phai, Haecoi, Tonkin,
October, 16-22, 1936, Tsang, W,T. 27028 (holo. E., iso. K)

Indo~China: Teai Wong Mo Shan, near Chuk-phai, Hamcoi, Tonkin, May, 3 ~ June 22,
1939, Tsang, W,T. 2900 (E., P.)

This is a remarkable Asiatic species in Subgen. Tetrastichum, and can be
at once identified by its large, narrowly-lanceolate, long-acuminate bracts,
brecteoles and calyx lobes together with its large, ulupsoi&-anm
fruits.Its affinity with any other known Asiatic species of this subgenus is
remote, But it approaches quite interestingly one species from Africa,
e.ge St kamerunensis.

These two species agree in their inflorescence, long bracts, bracteoles
and calyx lobes associated with their tardily dehiscent fruit character, At
present, with practically no cytogenetic data in the group, it is difficult
to determine correctly whether this superficial resemblance does in fact
reveal a close affinity of these two disjunct species in their evolutionary

perspective.
[Note: All other species in Staurogyne belong to Subgen. Staurogyne/.
3+ Staurogyne inaequalis E. Hossain, nove

Zs-aot. Stauro » Subsect., Macrosepalae, Ser, A (Hotamupalu)].
Flant herbaceous, about 40 cm. Stem cylindrical, laxly branched, tomentose;

branching sympodial, Leaves all opposite, petiolate; petiole 0,5=2 cm,
tomentose or villous, lamina narrowly ovate-elliptic, elliptic-lanceolate or
oblong-lanceolate, obtuse or subobtuse, base attenuate or obtuse, margin repand,
upper surface glabrous, lower surface pubescent on the veins. Inflorescence

in axillary and terminal, sessile or subsessile, dense raceme, always subtended
by a pair of much reduced leaves at the base; peduncle short, 5 mm; rachis
and peduncle white-tomentose, Flowers many, shortly pedicellate; pedicels

1=2 mm, tomentose. Bracts, bracteoles, and celyx lobes puberulous, sparsely
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cilioclate at the margin, Bracts lanceclate-spathulate, 5«8 mm x 1,5«2 mm,
slightly united with the pedicel at the base., Bracteocles at the top of the
pedicel, 5«6 mm, linear-subspathulate, Calyx lobes profoundly dissimilar,
anterior two lanceolate-subspathulate, others linear-lanceolate; posterior
lobe up to 8 mm x 0,5=0.7 mm; laterals 5«6 mm x O.4 mn; anteriors much
pron:lnmi;, up to 10 mm x 1,2=1,5 mm, Corolla lwhitc. subactinomorphic, 1,5-2 cm;
tube 1.3-1.5 om, about 4 mm broad above, glabrous outside, glandular pubescent
at the attachment of the filaments inside, mm filaments of the lower
pair puberulent; staminode 1, small, smbmat. and cruciate, Ovary
glabrous; ovules in two rows in each loculus, Capsule not seen,

Type: THAILAND: Phitsenulok, Phu Mieng Mountain, evergreen forest, alt. 1300 m,
27.7.1966, Ko Larsen, T, Smitinand & E. Warticke 929 (bolo. AAU),

Closely allied to St, shanica and also shows affinity with St. singularis
of the Subsect. Microghlamydeae in having similar facies, much bigger anterior
calyx lobes and the bracts which are slightly united to the pedicel at the base.
St inasqualis is at once recognized by its sessile or subsessile racemose
inflorescences which are subtended by a pair of much reduced leaves, lanceolate=
subspathulate bracteoles, bigger calyx lobes, smaller corolla, and character-
istically longer anterior calyx lobes,

ke Staurogyne atropurpurea E. Hossain, sp, nov.

[Sect. Staurogme, Subsect, Macrosepalse, Ser. A (Heterosepalae).
Flants subshrubby, Stem unbranched, brown and pubescent. Leaves petiolate;

petiole pubescent, 2=3 om, lamina lanceolate or elliptic-lanceolate, upper
surface provided with sparsely distributed short strigae, lower surface puberulous
or pubescent, Inflorescence a lax, drooping raceme, axillary or terminal, either
unbranched or with 2.3 short branches at the base; peduncle white-tomentose

with glandular and eglandular hairs, Flowers pedicellate, pedicels 1=2 mm,
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Bracts, bractecles and calyx lobes all densely hirtellous with long, septate
eglanduler hairs intermixed with glandular hairs., Bracts 6-8 mm, linear-
lanceolate, scute, Bracteoles up to € mm, filiform, acute. Posterior calyx
lobe up to 12 mm x 1 mm; laterals 8«8,5 mm x 0.5 mm; anteriors 11=12 mm x
O0¢5#047 mm, all linear-triangular, gradually ending into fine points, Corolla
dark purple, 248=3 om; tube 2,2-2,3 om, glandular-pubescent outside, sparsely
pubescent at the attachment of the filaments inside, Stamens 4, filaments
glandular hairy; staminode 1, small, Style glabrous, Stigma deeply, bi-
furcate; lower lobe smaller and thickened, Ovary glabrous, disc cushion-
shaped; ovules in two rows in each loculus of the ovary., Capsule not seen,
Type: THAILAND: Song Thaw, 1.11.1962, evergreen forest, alt., 800 m,
Kai Larsen 9457 (holo. K.).

Related to St. laslobotrys, but easily distinguished by its leaf indumentum,
longer calyx lobes, and larger flowers with prominently dark purple corolla.
5« Staurogyne grandifiora E. Hossain, sp., nov.

[Sect. Staurogme, Subsect. Macrosepalac, Ser, A (Heterosepalas) 7.

Unbranched, erect herb, Stem glabrescent below, brownish-puberulent above,

4e5 mm diam. Leaves opposite, petiolate; petiole 3-5 om, glabrous below,
minutely puberulent above; lamina 15=22 cm x 7=7¢5 em, broadly elliptic-lanceo=
late or oblong-lanceclate, acuminate, thin, base contracted, margin repand,
glossy-green and glabrous above, grey white with mimutely puberulent veins
below., Infloresceme a terminal, drooping, fewe-branched lax raceme; peduncle
short, 1 cm; rachis hirtellous with glandular and eglandular hairs., Flowers
many, pedicellate, pedicels 2-3 mm, pubescent with glanduler and eglandular
hairs, Bracts, bracteoles, and calyx lobes hirtellous with glandular and
eglandular hairs. Bracts linear-triangular, acute, 4=5 mm, 1=veined. Bracteoles
at the top of the pedicel, similar to the bracts. Calyx lobes subsimilar;
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laterals 9-9.,5 ma x 0,5-0,7 mm, others 10=11 mm x 0,9=1 mm, all 3-veined,
linear-triangular, acute, Corolla dark red, about 2,6 em, up to 10,5 mm
broad above, lobes 3=l mm, glandular-puberulous outside, glabrous inside;
tube contracted below, spreading above, Stamens L, filaments sparsely hairy
with minute glandular hairs; staminode 1.5 mm long, capitate at the apex,
Stigma deeply bifurcate, Ovary glabrous, ovules sbout 34-36, arranged in two
rows in each looulus, Capsule not seen,

Type: BURMA: Tavoy District, Kaleinaung Reserve, alt. 305 m, 28.1.1925,

Ba Pe 833 (holos K.).

This handsome species is well-marked in the genus for its enormously
large, thin and glossy-green leaves. Its closest alley seems to be St, major
from which it differs in its glebrescent stem and petiole, entirely glabrous
upper surface of its remarkably large leaves, and the dark red corolla being
glabrous inside,

6. Staurogyne aristata E. Hossain, sp. nov.
[5051;. 8t » Subsect. Mecrosepalae, Ser. A (Hotmsepcla.a)].

Monopodial herb, up to 18 om., Stem minutely tomentose, 4.5 mm thick,
Leaves opposite, petiolate; petiole 1-2,5 cm, brown~tomentose, slightly
winged; lamina broadly elliptic, 14~16 cm x 6=8 cm, acute or subactte, entire
or obscurely repand, glabrous above, minutely pubescent or puberulent on the
veins below, brown, Inflorescence a terminal, subspicate, condensed, few=
flowersd receme. Bracts and bracteoles up to 1.4 om, linear-lanceolate, con-
tracted into subulate points, puberulent; bracteoles at the top of the pedicel,
Calyx lobes dissimilar, pubescent, margin ciliolate; laterals up to 8 mm,
others up to 13.5 mm long, linear-lanceolate, contracted into subulate points
(excepting the laterals). Corolla white, tube contracted at the base ;
spreading above, puberulent outside, bearded at the attachment of the filaments
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inside, about 2 cm, 6,5 mm broad above, lobes 3«4 mm, Stamens L; filaments
glandular-hirtellous; staminode 1, 1.3 mm, bilobed at the apex. Stigma bi-
furcate, hollow, Ovary glabrescent; ovulesa _21p28, arranged in two rows in
sach loculus, Capsule 5.5 mn, elongated, puberulent,

Type: THAILAND: Peninsular. Trang, Chowng, Ton Nam Pleie, alt. ca. 100 m,
14t November, I. Smitinand & E. C Abbe 6139 (holo. K.) /Royal Porest Dept,
No.24375/.

Easily recognigzed by its broadly elliptic leson which are glabrous above,
condensed subspicate inflorescence, acute lateral calyx lobes, and bifurcate
hollow stigma,

Morphologically - particularly in the characteristics of the bracts,
bmtaol;s and calyx lobes - it resembles St, longifolia, and St, argentea.

But the new species (_,Mh mm'lnhly different from all other species
of the Ser. Heterosepalae in its leaf anatomy, as it contdnn 'puuﬂo-ternﬂ.ml'
sclereids in its leaf lamina,

7+ Stauwrogyne filipes E. Hossain, sp, nov.
{Sect. Staurogme, Subsect. Macrosepalae, Ser. A (Heterosepalas) /.
Branched or umbranched herb, 12-35 cm. Stem tomentose, brown, 2,5=3 mm

diam. Leaves all opposite, petiolate; petiole 0,5-4 om, sparsely tomentose,
brown; lamina 3-10,5 em x 1=3 om, lanceolate or elliptic-lanceolate, acute or
subacute, entire or obscurely repand, ciliate or ciliolate, densely strigulose
or pilose above, pubescent below. Inflorescence a lax raceme, unbranched, on
axillary branches and terminal shoot apices, 6-8 flowered; rechis glandulare
hirtellous, filiforn, Flowers distinotly pedicellate, pedicels 2-8 mm,
glandular-hirtellous or with glandular and eglandular hairs, Bracts, bracteoles
end calyx lobes hirtellous with glandular and eglandular hairs, Bracts linear or
linear-lanceolate, acute or subscute, 1=veined, 2,5-5.,5 mm. Bracteoles nearly
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at the top of the pedicel, linesar-acute, 3«5 mm, 1-veined. Calyx lobes sub=
similar or dissimilar; laterals 4e5=6.5 mm, others 6.5-11 mm, all 3-veined,
Corolla whitish or pale pink with purple lines on the throat, 10=12 mm, up
to 4 mm broad above; tube slender below, spresding above, pubescent or
glandular-pubescent outside, barbellate at the attachment of the filaments
inside, Stamens )4, filaments glandular hairy with occasional eglandular hairs,
staminode 1, 0.5 mm. Stigma trifurcate and erwodate., Owvary glabrous, ovules
about 2628, arrenged in two rows in each lntmlul. Capsule puberulent, elongate-
conical, about 5 mm long, mucromilate,

Two variants can be recognized: they are not given any formal latin name
owing to the limited materials.
Variant A,

Pedicels 2=6 mm, Bracts lineareacute, 2,5=3.5 mm,
Type: LAOS: Muang Huang, Wiengchan, alt, o, 200 m, in evergreen bamboo forest,
March 31st, 1932, g,r.g, Kerr 21771 (bholo. K). |
LAOS: Muang Huang, Wiengohan, alt. ¢, 200 m, in evergreen bamboo forest,
29th March, 1932, A.F.G. Kerr 20793 (BM, X).
Variant B,

Pedicels 6«8 mm, Bracts 4=5.5 mm, linear-lanceolate.

Type: THAILAND: Betang, Pattani, alt. c. 400 m, evergreen forest, August 1st,
1923, A.F.Gs Kerr 7442 (holo. BM).

THAILAND: Betang, Pattani, alt. 400 m, evergreen forest, August 2Lth, 1923,
Ao T,G, Kerr 7920 (BM).

Apparently an isolated species of this area but to some extent approaching
St. amoens, particularly in the nature of inflorescence, bracts, bracteoles and
calyx characters. But St, filipes is quite distinet in the indumentum of its
various parts, lanceolate or ellipticelanceolate smaller leaves, smaller calyx,
corolla and filiform rachis of the inflorescence.
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8. Staurogyne microphylla (Nees) E. Hossain, stat, nov.
Syn: Ebermaiera minarum var, microphylle Nees in Mart,, Fl, Bras., 9: 18

(1847),

Staurogyne ericoides Lindau in Engl., Bot, Jhrb. Biebl. 25 (60):

Ll (1898).

(Sect. Staurogyne, Subsect. Macrosepalae, Ser. C.)

Subli:mhby and woody at least m. Leaves shortly petiolate; petiocle

2-7 mm, -foul_ntou: lamina narrowly lanceolate or oblong-lanceolate, acute,
148=6 cm x 0s5=1 om, attenuate below, upper lwrmol either subglabrous with
prominent veins or densely strigose, lower swrface pubescent or densely strigose.
Infricescence a few-flowered (2-6) receme, mostly terminal, rarely on brench
apices, Flowers mum«, pedicels 5«8 mms Bracts narrowly lanceolate,
smaller than the calyx lobes, sparsely or lnuly pubescent with glandular
and eglanduler hairs. Bracteoles at the top of the pedicel, linear-lanceolate,
hirsute with glandular and eglandular hairs, Calyx lobes largely dissimilar;
posterior one lanceolate, up to 1.6 em x 3 om, laterals 1 em, anteriors 1.2-1.L cm,
all hirtellous with meinly glandular intermixed with a few eglandular bairs,
Corolla subactinomorphic, more than 3 cm, 5.5=6 mm broad above; tube cylindrical,
Up v j om, densely pubescent outside, glabrous inside, Stamens L; filaments
glabrous; staminode 1, prominently long, sigmoid at the base, bilobed at the
apex. Stigma subexserted, deeply bifurcate with thie:lower lobe again lobed at
the apex, Ovary subglabrous; daisc well developed; owvules in two rows in esch
loculus, Capsule hairy,

Type: BRAZIL: in ripa rivuli Tymbopeba, August, 1824, L, Reidel 467

(holo, Leningrad).
BRAZIL. MNinas prope Alegria ad Careca ad rivulos, A. Glasiou 15295 (KX).
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That the variety deserves a specifiic rank cen be justified by its
several distinguishing characters of taxonomic importance, Firstly, the leaves
which are shortly petiolate and narrowly lanceolate or oblong=lanceolate in
St. miorophylla, but broadly lanceolate in St, minarum and provided with long
petiocles, Further, the smaller bracts, bractecles and celyx lobes merit
particular mention; they are mostly glanduler hairy in the former, while
entirely eglandular hairy in the latter,

Anatomicelly St, microphylla is unique amongst all of the American species,
as it contains fusiform, mch thickened, unbranched, short fibres rumning
parallel with the veins of the leaf lamina (possibly transformed ‘acicular fibres'
of the phloem tissue) resembling superf'icially to be the sclereids of other species,

9« Staurogyme euryphylla =, Hossain, nome nove
Syn: Ebermaiers riedeliana Nees var, latifolia Nees in Mart., Fl, Bras. 9: 19
(1847), non 8t, latifolias Brem, (1969).

(Sect. Staurogyne, Subsect. lacrosepalae, Ser, D.)

Mommg, erect or decumbent herhs. Stem subherbageous, pubescent below,
tomentose above, Leaves shortly petioclate, petiole 0,8«2,5 cm, tomentose; lamina
ovate-lanceolate, acute, 2-8,5 cm x 1=3 cm, base subcordate or sharply contracted,
upper surface papillose and sparsely strigulose, lower surface sparsely papillose
with pubescent veins, Inflorescence on axillary and terminal or only on terminal
apices, densely spicate, Bracts prominent, lower ones leafelike, elliptic-
lanceolate, acute or subacute., Bracteoles at the top of the pedicel, linear-
lanceolate, Calyx lobes largely dissimilar; Ilaterals 56 mm, others 7=8 mm;
posterior lobe elliptic-lanceolate, others linear or linear-oblanceolate., Bracts,
bracteoles and calyx lobes covered with glandular and eglandular hairs, Corolla
subactinomorphic, slightly bilabiate, 6«7 mm, 2 mm broad shove, papillose and
pubescent outside with glandular and eglandular hairs. Stigma deeply bifurcate
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with lower lobe again lobed at the apex., Ovary subglabrous; owvules about 12,
arranged in two rows in each loculus, Capsule glandular hairy, oblong-conical,
tip mucronulate, up to 4 mm x 2 mm, _

Type: BRAZIL: Esparangs (Bahia), June 1822, L. Riedel /770 (Lemingrad):
type of Ehermaiere risdelisna var, latifolis.lNees (1847), while desoribing

St, riedelisns pointed et that the species is related to a widely occourring
Aslatic species - St glewca (= gpatulats). This affinity is unlikely as the
latter species bears ) rows of owvules (about 60 or more) in each loculus of the
ovary, possesses an ille@efined racemose inflorescences (lower flowers seem to
be solitary and axillary), end shows isolated perioyclic fibres swrrounding the
vascular cylinder of the stem, In fact all the American species belong to the
advanged Subgen. Staurogyne, none in the primitive Subgen. Tetrastichum,

The variety latifolia, originally desoribed under the species Bt risdeliana,
actually differs from th.la:btu' species in many respects, especially in its
facies, subherbaceous stem, broadly lanceolate leaves with subcordate or sharply
contracted base, laza:l.nn. being papillose on both surfaces, elongated spike
(26 cm), and elliptic-lanceolate, acute bracts, Its specific status is thus
clearly justified by the available evidence, As the specific epithet latifiolia

is already occupied, a new name (St, euryphylla) has been applied to this species.
10, Staurogyne longibracteata E. Hossain, sp. nov.

(Seot. Staurogyne, Subsect. Macroohlamydess)

Erect herb, about 3040 om, Stem 2<3 -m ddam,, brownish, slightly woody
at the base, clothed with minute hairs below, glabrous above. Leaves opposite,
petiolate, petiole about 2<4 om, glabrescent or with sparsely distributed minute
brown hairs; - lamina elliptic-lanceclate, 6=16 cm x 26 cm, acute, entire, base
contracted or cuneate, glabrous, pale-green above, glabrescent, reddishebrown
below, veins prominent on underside, usually with short brownish hairs,
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Inflorescence a torminel spigate racems, unbranched; peduncle short, up to

1 om long, rackis glabrous. Flowers very shortly pedicellate, pedicels usually
1=2 mm, attaining up to 3 mm after fruiting, Bracts elliptic-lanceclate or
elliptic-obovobate, obtuse or mwronulate, pale brown, Seveined, 1=1,6 cm x
5=6,5 mm, glabrous. DBracteoles linear<lanceolats, acute, subacute, 3-veined,
6«8 mm x 0,5-1 mm, glabrous, Calyx lobes subequal, posterior one 3=3,5 mm x

1 mm; others 2-2,8 mm x 0,6<0,9 mm, all triangular, acute, glabrous, Corolla
1.8=2,5 om, up to 6,5 mm broad above, glabrous outside, papillose inside,
densely barbellate at the attachment of the filamenta; lobes red, minutely
heiry at the tip. OStamens 4; filaments and anthers glandular hairy; . staminode
small, ecapitate, 0s8-1 mm, Stigma broad, hollow, and bifurcate; upper lobe
fimbriate, lower lobe again forked. Ovary glabrous, ovate-elongate, mwronulate,
up %o 7«5 mm x 2,5 mm, dehisoing into two woody recurved valves., Seeds globose;
testa foveolate and provided with adpressed minute hooked processes,

Type: BURMA: Tawoy District, Fills West of Pungdow Power Station, Alt, 305 m,

August, 1961, J. Keenan, U Tun Aung & ReH, Rule 940 (holos E).

BURMA: Tenasserim Diyision: Tavoy District, Hillside West of Pungdow Power
Station, alt, 671 m, August, 1961, Jo Keenan, U Tun Aung & R,H, Rule 860 (&);
ibid,, Hills West of Pungdow Power Station, alt, 640 m, August, 1961, Je Keenan,
gt al. 801 (E); 4bid,, 2% miles east of Pungdow Power Station, alt, 366 n,
22nd August, 1961, J, Keenan et al. 1121 (E).

Closely related to St. longispica and St, guneata, but can be easily dise
tinguished from the former by its elliptic-lanceolate or elliptic obovate,
S=veined bracts, unbranched, spicate racemose inflorescence and 36=40 owules
in each loculus of the ovary. From St. cuneata it Aiffers in its bracts
character, larger flowers, and glabrousness of the various parts,
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11, BStaurogyme subrosulsta E, Hossain, sp, nov.

(Sect. Staurogyne, Subsect. Microolhlamydess)
Subrosulate herd, o. 30 om (including the inflorescence), Stem tomen~

~ tellous. Leaves petiolate; petiole =i mm, tomentellous; lamina elliptic-
oblanceolate, subacute, entire, puberulo-pubescent sbove, mimutely puberulent
below with tomentellous prominent veins, 7=15 om x 4e=6 om, base contracted.
Inflorescence terminal or subterminal; peduncles many, 4=6 om, paniculately
branched sbove, puberulent., Flowers lax, very shartly pedicellate; pedicels
0.5 = 1 mm, puberulent, . Bracts and bracteoles triangular-lamceolate, acute,
puberulous with ciliate margin, up to 2 mm x 0,8 mm, Brecta arise from the
inflorescence axis; bracteoles nearly at the top of the pedicel. Calyx lobes
cll#ﬁo_-lmnlato, subequal, acute, 5.,5-6 mm; posterior lobe 1e1,2 mm broad,
anteriors 0.8 mm, and laterals 0.5 mm broad, all scabrid with ciliate margin,
Corolla bluishepurple, 146=1,8 om, up to 2,5 mm broad above, prominently hairy
outside, pubescent at the attachment of the filaments inside; lobes 2=3 mm,
orbicular-cbtuse. Stamens 4, anthers hairy at the back, lobes muoromulate at
the base; filaments glandular heiry; staminods 1, small, 0.5 mm, capitate.
Stigma bifurcate and hollow, lower lobe forked again. Ovary glabrous, ovules
in two rows in each looulus, Capsule not seen,

Type: THAILAND: Central. Sariksa Falls at Nakhon Hyok, alte 300 m, 14th August,
1968, Kai Larsen, T, Santisuk & E, Warnoke 3398 (holo, AAU).

Its mear relative 1s St rosulate in a different Subsect. Macrosepalas
fron which 1% differs in its ellipticecblanceclate leaves, muoh branched panie
culiform inflorescence supported by long peduncles, trisngular minute bracts
and bractecles with a prominently hairy corolla, DMoreover, it is roteworthy
that in St, rosulats, linear or linear-lanceolate bracts come out from the
pedicel, but in St, subrosulate they arise from the inflorescence axis proper,
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12, Stauwrogyme diandrs . Hossain, sp, nov.

(Sect. Staurogyne, Subsect. Microshlamydeas)
Suffruticose plant ¢, &4 cm, Stem woody at base, pubescent, 4 mm thick,

Leaves all opposits, petiolate; petiole 1.5~6 cm long, pubescent; lamina
5«15 em x 2,5=6 cm, ellipticelanceolate, acute, margin obscurely repand, upper
surface glabrous, lower surface glabrescent exvept the pubescent veins,
Inflorescence a terminal, many flowered, lax receme; peduncle 3.5 om, axis
pubescent. Flowers shortly pedicellate; pedicels 2=3 mm, minutely pubesgent.,
Bracts and bracteoles linear-lanceclate, acute, glabrous; bracts 5=6 mm and
bracteoles L4.5«5 mn, Calyx lobes dissimilar, all lincar-triangular, acute,
glabrous; posterior lobe 6«8 mm, 7=veined; anteriors 6=8,5 mm, Seveined;
ltim'-ll 5#6 mm, 3-veined, Corolla 2-2,5 cm, up to 5.5 mm broad asbove; lobes
25=3 mm, glabrous outside and inside, Stamens 2; filaments glabrous;
staminodes 2 or 3, iwo always prominent, 3=4.5 mm, apex bifurcate, Stigma
shortly bifurcate, slightly protruding out, one lobe smaller and thicker than
the other, Ovary glabrous; ovules about 27-28, arranged in two rows in each
loculus, Capsule not seen.
Type: INDO~CHINA: Tonmicin, Chapa, alt., 1900 m, April, 1936, Patelot 5928 (holo.P).

Unique in the genus Stauroxyne in having two fertile stamens and 2 or 3
staminodes. Apparently unrelsted to any other species of the Subseot. Micros
ghlamydeae, But it shows, however, a distinct morplological affinity with
Ste vigina, particularly in the nature of inflorescence and glabrous subactinoc-
morphic corolla. At present its true relationship is uncertain,
13+ Staurogyme spiciformis k. Hossain, sp, nove

| (Sect. Staurogme, Subsect. Microchlamydeas)

Unbranched herb, 10=2; cme Stem 1,5~2 mm diam., pubescent with brownish hairs,
Leaves all oppoasite, petiolate; petiole {=3cm, brownishepubescent; lamina
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oblong-elliptic, scute or subscute, base contracted, margin obscurely repand,
minutely pubescent, 4~12 cm x 1.5=3.8 cm; upper surface mimutely pubeacent or
puberulent, lower swrface puberulent, densely pubescent on the veins.
Inflorescence a terminal or axillary, densely spicate raceme, axis pubescent.
Brects linear-lanceolate, up to 4 mm, minutely pubescent, margin ciliolate.
Bracteoles at the top of the pedicel, up to 2 mm, Wnte,m
pubescent, margin ciliolate, Clayx lobes slightly dissimilar, all 3eveined,
minutely pubescent, margin ciliolate; poasterior lobe 2,8-3.5 mm, laterals
2463 mm, and anteriors 3.5-4 mm, all linear-triangular, acute. Corolla sub=
actinomorphic, 10=11.5 mm, up to 2,5-3.5 mm broad above; lobes 1.5=2,5 mmj
tube slender below, spreading above, puberulent outside, hirtellous inside at
the attachment of the filaments, Stamens k; - filaments minutely glandular-
hairy; m; % e_;; mm, white, Stigme deeply bifurcate., Ovary glebrous;
ovules 16-17, arranged in two rows in each loculus, Capsule not seen,

Type: CAMBODIA: 'Crescit prope riwvus in montibus Epong, alt. 1200 m, June,
1870, Le Piexrre 1075 (holo. P, iso. P).

Related to 5%, vicina, but easily distinguished by its leaves baing
pubescent or puberulent on both swfaces, spicate inflorescences, shortly
pubescenteciliolate calyx lobes, shorter puberulent corolla, and minutely
glandular-hairy staminal filaments,
the Staurogyme Xerrii ¥, Hossain, sp, nov.

(S8ect. Stawrogyme, Subsect. Microghlemydese)
Brenched or unbranched herb, 15«30 om, Stem decumbent and woody at base,

rooting at the nodes, sparsely pubescent below, tomentose~brown above, Leaves
opposite, pagPhte; petiole 1=5 om, soarsely or densely tomentose; lamina
elliptic, o‘na:mto or oblong, 5«10 om x 2-4,5 om, obtuse or subocbtuse, sub-
herbeceous, mergin cbscurely repand, ciliolate, base slightly unequal or subgordate,
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upper surface pilose, lower surface minutely pubescent, veins tomentose,
greyisb=brown, Inflorescence terminal or axillary, fewsbranched panicle;
peduncle brownishered, pubescent; rachis pubescent below, glandulsr-hirtellous
at the top, Flowers many, shortly pedicellate, up to 2 mm after fruiting,
pubescent, Dracts linear-lameolate, acute, 2,5-3mm, minutely pubescent,
Brasteoles at the top of the pedicel, linsar-triangular, asute, 1¢5-2 mm, .
minutely pubescent, Calyx lobes unequal, trisngular-linear, scuminate, rede
tipped, pubescent and ciliate with short glandular and eglenduler hairs;
laterals up to 3 mn, others 3,5«4 mm, Corolla white, 10=12 mm, up to 2,5 mm
broad above; 1lobes purple, 1~1.5 mm, ciliolate outside; tube glandular-
hirtellous outside, pubescent at the attachment of the filaments inside,
Stamens 4; filaments glandular-hairy; staminode 1, prominent, 1 mm, capitate
and bifurcate at the tip. Btigma bifurcate, Ovary glabrous; ovules in two
rows in each loculus., Capsule not seens

Type: - THAILAND: Tesan, Chumpaun, alt, 150 m, December, 23, 1928, A.F.C. Kerr
16307 (bolo. BM),

THAILAND: Xlaung Hin Kao, Petalung, alte c. 300 m, April 18, 1928, A.F.G. Kerr
15287 (BM).

Closely allied to Ste merguensis and St. tenuispisa, but differs in habit,
pilose upper surface of the slliptic, obovate or oblong leaves, and triangular-
linear, scuminate, pubescent and ciliate (both glandular and eglandular hairs)
calyx lobes.,

The most interesting aspect of St, kerrii lies in its leaf anatomy. Both
St, merguensis and St, tenuispica possess 'diffuse astrosclereids' in their
leaf=lamina, while St. kerrii contains 'pseudo-terminal', less branched sclereids.
This type of sclereids is alsc found in St, aristata of the Subsect, Macro-

Sepalae and in Ste pedicellsta of the Subsect. Microchlamydses. IHowever, both
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these species differ widely from St, kerrii in several important charscters,
15. Stmmogyne pedicellata ©. lossain, gpe HOV.

(Sect. Staurogme Subsect. Yisrooklamydene)

Unbranched, low herb, decumbent and woody at base, ereot above, sometimes
rooting at the nodese Gtom dari-brown, subglsbrous and artioulated, Leaves
petiolate, all opposite; petiole 1= om, dark brown, werty end spresely stri-
gulose; lamina nerrowly oblong-lanosolate, 3-16 om x 1-3.5 om, entire or
mwm.mcam.m:m_m-:ﬁm _
strigulose veins, reddishebronn. Inflorescence a terminal, unbrenched or fowe
brumoled pedunculate, lax, receme; peduncle alightly shorter or longer than
the internmodes of the rechis; wmwmm—-
ﬁummmmmm; pedicels 2,5+345 mm,
after fruiting up %0 5 mm. Srests mimute, 1=.5 m, trisngular-scute, minutely
pubescert. Bracteoles below the top of the pedicel, similer to the bracts,
Calyx lobes subsimilar, all linsar-triangular, scute, pubescent, 2«3 mm x 0.5 gne
Corolla sbout 1 om, Sube 9 mm, up %o 2 xm broad sbove, slenier sni curved below,
clamdularepubescent at bese, scabrid ebove, bearbellste st the attachment of
filaments inside; lobes slightly violet \mwards, Stamems 4; fllaments
glandularlairy; stamdnode 1, prominent, 1.5 mm, capitate, Otigma trifurcate
and oruciate. Owary glabrous; ovules 20-22 in two rows in each loculuse
Capsule elongate-conical, tip mucromulete, subglabrous, about 6.5 mm x 2,5 rm,
Seeds subglobose, brownish-black; testa foveolate with mimute, booked processes.
Type: EAST BORMNEQ: Vest Kutei, lit. Pulimasan near Tabang on Belajan River,
alts 500 m, 13 Septamber, 1956, As Xostermans 12996 (holoe Leiden, is0s K.
Arne Arbe)e

Apparently an isolated species within the Subseot. Misrochlompiess. It
is ecasily rocognised by its narrowly oblongelancoolate leaves which are
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puberulent on botl sarfaces, largely unilateral (after anthesis) flowers with
long pedicels, and prominent staminode.

Possibly it bears a distent affinity with St, humifusa, but differs in
- many important cheracters, Anatomically, St, pedicellata is especially marked
by ita 'double discytic' stomata, epidermal cells with remarimbly pitted cell=
walls (lower epidermal cells), and 'pasudo-terminal' sclereids in the leaf
16 Elytreria nodosa E, Hossain, sp. nov.

(Subgen. Tetrandra)

Much branohed, probably perennial herb, c. 28 oms Stem woody at base,
2-3 mm diam,, prominently artioulated with swollen nodes, glabrous below,
pubescent above. Usaves verticellate, 2-4 arising from the node, petiolate;
petiole 4=12 mu, minutely pubescent; lamina broadly lanceolate, very thin,
sparsely pubescent on the veins below, puberulent above, 1e 5=5 em x O8=2.2 om,
Inflorescence a spike, terminal and axillary; rachis (scape) 1=l, arising
from each node having a tuft of bristle-like hairs, lower portion with numerous
spirally arvanged, sterile, ovate-acute, clasping, rigid, overlapping scalee
lum; flower-bearing inflorescence 0.5-1.4 mn x 34,5 mu. Bracts ovate,
acute, concave, rigid, aristate, margin hyaline, minutely pubescent at the
apex, glabrous outside, L5 mm x 3 mm, Bracteoles linear-lanceolate, aristate,
concave, 3e5=4 mm x 0,5 mm, margin subhyaline, apex and the keel ciliate with
septate bairs, Calyx lobes 4, lower lobe deeply bifurcate nearly to the base
glving an impression of a S5-lobed calyx), all narrowly elliptic-lanceolate,
scarious at the tip, apex ciliate with septate hairs, Lel,5 mm; posterior
lobe alightly broader than the rest., Corolla bilsbiate, glabrous outside and
inside. Stamens 4; filaments puberulous, inserted much sbove the base of the
gorolla tubey anthers alongated in mature flowers, subglobose in buds, two
lobes placed at different levels; distal appendage prominent; staminsde
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1 or 0, very small and hyaline, Ovary glabrous; ovules 4»5 in each looulus,.
Capsule conical, sbout 3,5 mm, glabrous. |
Type: MADACASCAR: Voyage of M. Boivin, 184,7-1852, Bermier herb, No. 289 (holo. P).
MADAGASCAR: = Goudot, Herdb, Maire (P). |
| Closely related to amther endento species, £, malasonrionsis but
easily distinguished by its inflerescence laving mumerous sterile scale-
leaves below, ovate glabrous bracts, and oiliate keel of the bracteoles.
These two specimens were cited by R. Benoist under Tubiflors acaulis in
the “Flore of Madagascar" vol. 1 (182e): 25 (1967). The conserved name of
the genus is Zlytraris Michx,, and the species I, acaulis is confined to Indo-
Malaye and tropical Africa. It is a caulescent species with a short stem,
Baving alternste and sbaltemate leaves, 2 fertile stamens, and 2 little
staminodes. Benoist probably misidentified tha above two Madagascar specimens
as L, assulis, owing to similaries in bract and calyx characters,
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text and their page mubers given. Species with asterisk marks are keyed out
in the text; those with double underlines are not seen by the author; species
uthdotthutmmurwhthmtmmrmmud: genera and
species cited after (=) sign refer to their valid names 5t, = Staurogyne;

Ne = Nelsonia; E, = Elytraria, and A, = Auisosepaluy/.
Acanthodium Delile = Blepharis Juss, (tribe Acantleas)
Spicatum Acerbl = H, cansscens
Adenosma R, Br, (Scrophulariacess)
slongatum 5l. = Staurogyne elongata
inganyn (Bl.) Bl, = 3%, dnoana
lanceolatun Bl, = St., lanceolata
spatulatun B1, = 3t. spatulats
wligimosa R, Br. var, grecta Nees = St, setigera
Adenosma Nees, non R. Br. = Synnema Benth. (Hygrophileae)
Anisosepalunm E, Hossain, gen, nov. Gene No. 5, pps 56=38
*alboviolaceun (R. Ben,) E. Hossain, gomb, nov.
subsp. grandiflorum (Nepper) E, Hossain, gomb, nov,.
var, gracilius (Heine) E. Hossain, comb, nove.
“humbertii (Mildbr,) E. Hossain, gomb, nov.
Anonymos Walte
garolinieusis Walt. = Elytraria caroliniensis
Dianthera Linn, = Justicia Linn, (tribe Justicieae)
Zomentosa Roxb, = Nelsonia canescens
Dicliptera Juss, (tribe Pseuderanthemeae)
ramentacea Spreng. = Zlytraria smbricata
Didissandra Clarke (Gesneriaceas)

parciflora Ridl, = Stauwrogyne bullata
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Ebermaiers Nees = Staurogyne
angustifolia Te And, = St, argentea var. angustifolia
argentea Nees = St, argentea :
axilleris Nees = St, comosa (Nees) 0. Kuntze = St, cremostachya
beddomei Clarke = St. beddomei
braghiata Hiern, = St, brachiata
goncimnuls Hance = S%, concinnula
goriacea T, And. = St, coriaces
debilis To And, = St, debilis
elogans Nees = St, elegans
clongats Nees = St, elongate
fastigiate Nees = St, fastigiata
glaucs Nees = St, glauca = St, spatulats
glutinosa Wall, = St. glutinosa
gracilis T, And., = St. gracilis
gxecilis Wawra = 3t, wawrana
griffithlana T. And, = St, griffithians
belferd T And, = St, helferi
birsuta Nees = St, hirsuta
bunilis Nees = St, polybotrys var. bumilis
bumilis liq. = Ste miqueliena
incana (Bl.) Hassk, = St, incena
itatiaiae Wawra = St, itatiaise
lanceolata (Bl.) Hassk, = St, lanceolata
dasiobotrys Nees = St. lasiobotrys
longifolia Nees = St, longifolia
dongispica Ridl. = St, longispica
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Becahensis Glas, on herbarium sheet = St, mandicocana; probably

a forn of variety |
msglellandii T, And, = St. meolellanddi
mendicocans Nees = St mandicccana
mersuensis To And, = St, merguensis
Binarus Noos = St mioarus

minarun Nees var. miorophylls Nees = St. microphylla
Beesit Vidal = St. neesii

nelsonioides Miq. -&w&u(ﬂq-) Hall, f. ex Brem,
nitida Reichb, = St, nitids Clarke on herbarium sheet = non

Staurogynel
obtusa T, And, = St, obtusa
panioulata Vall. ex T. And, = % penioulsts
parvifiora T. And, ex Clarke = St, parviflora
polybotrya Nees = St._polybotrya
Tacemosa (Roxbs) Mige = St, racemosa
repens Nees = 3t, repens
riedeliana Nees = St. riedelisna
ver, latifolis Nees = St, euryphylle
sanctas-oatharinae Nees = non Staurosyne!
Betigers Nees = St, setigers
simonsii 7. And, = St, simonsit
Spicata Ridl, on herbarium sheet = St, spiciflora
78plcifiora Miq. = St, spicifiora
staurogyme Nees = St, argentea
stolonifera Nees = St, stolonifera
subcapitata Clarke = St, setigera
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subpanioulata Hassk. = St. elongata

iriohogephals Miqs = Ste setigers

Yiyrsoides Nees = St, thyrsoidea

Yauthierdang Nees = St, vauthieriana

Yelutina Nees = St, velutina _

Yeronioifolis Nees = St, veronicifolls

marminglona Hiern, = St warmingiana

R TR e | Gen. No. 7, pp. 99-106
Elytreria Michx, hom. cons.

*asaulis (L. f.) Lindsu

var, lyrete (Vahl) Brem,

scuminats (Small) Cory = bromoides

amara Blanco = imbricats |

2ngustifolis (Small) Leonard = garoliniensis ver. angustifolia

apargifolia Nees = imbricata

*bromoides Oerst. _

gaulesoens Ledeb. = imbricata

*caroliniensis (J.F. Gmel.) Pers.

var, angustifolia (Fernald) Blake

grenata Vahl = acaulis |

grenata Vahl var, lyrate Vahl = scaulis var., lyrats

grenats Leonard = gubana

*gubans (Leonard) Alain

gupressina Nees = garoliniensis

fasoioulata H,B.K. = imbricata

frondosa H.B.K. = imbricata

horbaces liiclx. = caroliniensis
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*imbricata (Vahl) Pers.

indics Pers. = gosulis

*Klugii Leonard :

Ayrats Vahl = E, aceulis var, lyreta

*macrophylls Leonard

*madagasceriensis (R. Ben.) E. Fossain, gomb, nov,

*marginats Vahl '

*maritina J.K. Norton

mlorostachya Oerst. = imbricata

*nodosa E. Hoasain, sp, nov. .

paghystaghye Oerst. = imbricata

“planifolia Leonard -

*prolifera Leonaxd

. Xemoga H.B.K. = imbricata

Mhm&&ah&lﬁ-m

*shaferi (P.Vilson) Leonard -

Squamosa (Jacq.) Lindau = imbricata

iridentata Vahl = imbricata

tridentgta Vahl var. wrightii Comez = ghaferi

“fuberosa Leonard .

¥ahliana Michx, = garoliniensis

¥irgats Miohx. = garoliniensis

Yirgata Miohx, var, angustifolis Fernald = garoliniensis

ver, angustifolia

¥irgata Michx, var, yallisna Nees = E, caroliniensis
Exythrecanthus Nees = Steurogyme

elongatus (Bl,) Nees = St, elongata
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£xiffithianus Nees = Sty griffithiana
obtusus Nees = St obtusa
Zecemosus (Roxbs) Nees = Ste recemosa
Geophila D, Don (mm.,.) |
birsuts Chove = St. paludoss
Srmcixteciin Rren i e Gens Tos 4s D9+ 95
' **gulanense Brem. g
Hiernia S. Moore (Serophulariscese) -
angolensis 5. loore ’
Justicia Linn, (tribe Justiceas, Subfam, mmthgum)
Soaulis L. f. = Elytraria aceulis
ajugoides L. Hamilt. = Nelsonis oanescens
bengalensis Spreng. = !;M
brunelloides Lams = Hemigrephis brunelloides (Lam,) Bren,
ganescens Lam. = N, canescens (Lam.) Spreng.
imbricata Vahl = E, imbricata
lamiifolis Koen. = Ne canescens
lamlifolia Roxb, = N, canescens
pummulariaefolia Vahl = &mm
origanoides Vahl = N, canescens
bentastachya L. Hamilt, = N, canescens
Rusilla Pohl = N, canescens
tomentosa Roxb, = N, canescens
Lepidagathis Nees (tribe Barlerieae)
incana (Bl.) Nees = Staurogyne incana
Limnophila Re Br. (Scrophulariasceae)
Yiscida Ridl. = St, visoida (Ridl.) Brem,
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Loxostimma C,B, Clarke (Gesneriaceas)
Sesemoides Hand,=llazs, = St, sesamoides
Nelsonia Re Bre : Gen, No. 6, pps 98=99
glbiocans Xunth = ganescens
campestris R. Br. = canescens
_wvar, yestita (Roems & Solmlt,) Clarke = ganescens var. vestita
**canesgens (Lam,) Spreng.
var, vestita (Roem, & Schult,) E, Hossain, gomb, nov.
hirsuts Roem. & Schult, = Ruellia hirsuta
laniifolia Hochst = ganescens
lamiifolia Roxb. = canescens
wm&%hﬂt-. ganascens
origanoides Roem. & Schult, = ganescens
origancides Flochst = ganesoens
pohlii Nees = canescens
rotundifolia R. Br, = ganssoens
tomentosa Willd. = ganescens
yestita Roem, & Schult, = ganescens
Neozenkerina Mildbr. = Staurogyne
bicoler Mildbr, = St, kamerunensis
Ophiorrhiziphyllon Kurs Gene Nos 3, Dpe 93-Sk
Lypoleuoum R. Ben, = St, hypoleucs (R. Ben.) R. Ben.
daxum Lindau = Justicia sp.
**macrobotryun Kurs
pollanei R, Ben, = maorobotryum syn, nove
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Poecilocnemis Mart, ex Nees = Geissomeria Lindl., & others
minarum Mart. = Staurogyne minarum

Ruellia L. (tribe Ruellieas)
comosa Wall, nom, nud, = St, eremostachya Brem.
diffusa Vell. = N, canescens
incana Bl, = St, incans

Saintpauliopsis Staner Gens No. 2, ppe H=95
**_lebrunii Staner
Stachytarpheta Vahl (Verbenacese)
Sguamosa Vahl = Elytraris imbricata
Staurogyme Wall, Gen, Nos 1, ppe 91=93; 127-160
*arrestis Leonard

alboviolagea Re Ben., = Anisosepalum elboviolaceunm
Subsp. grandifiora Napper = " subsp. grendiflorum

var. gracilior Meine = A, alboviolacea var. graoilius

*agboinica Brem,

*amoens R. Br,

angustifolis Vall, = St, argentes var. angustifolis

*anigozanthus (Nees) 0. Kuntsze

"giemla bren.

*arcuata C.B, Clarke

*arcentea Wall.
var, angustifolis (Wall,) E. Hossain, stat, nov.
var, brevieristeta Imlay

“aristata I, Hossain, sp, nov.

“athroantha Brem.
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Staurogme (contd.)

*atropurpurea I, Hossain, sp, nov.

*axillaris S, Moore

 balabacensis Guisumb. -mW.'mnm
*balanses R Ben. el
*beddomei (C.B. Clarke) O, Kuntse

*bells Brem. |

ver, lonsipedicellats Brem, = singularis var. longipedicellsts
*braghiata (Hiern,) Icaomrd
*brachystachya Re Bem.
“brevicaulis R. Ben.
"bullate Brea.
*burbijel

CeBe Clarke ex Bram,
*cambodiana (R. Ben,) E. Hossain, stat, nov.

‘gendelabrum  Brem. = spatulata complex
“gapillipes Brem,
-m E.Ae Bruce
*ohapaensis R. Ben,
gilista Elm, = debilis var. giliats
comosa (Wall,) O. Kuntse, nom. illeg. = gremostachya
*songinnula (Hance) 0. Kuntze
“oondensata Brem.
congoensig S, Moore = M |
*coriacea (T. And,) O, Kuntze
*eremostachya Brem.
*euneata Imlay
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Staurogyne (contd.)

*dasyphylle Brem.

dasystaohys Brem. = novoguinesnsis

“debilis (T, And,) CoB. Clarke ex Merr.
var, giliats (¥lm.) E. Hossain, gtate nov.
.y pubifolia Brem,
var, longifolia Brem.

*dengifolia Brem.

*diandra E. Hossain, spe Nove

“diantheroides Lindau

*dispar Imlay

*dolichocalyx E, Hossain, spe nove

*glepans (Nees) O, Kuntze

*elongata (Bl.) O. Kuntze

erigoides Lindau = microphylla, Syns DOVe

“guryphylla E, Hoasain, nom, nove

“gusteoiyg Lindas

*expansa Brem.

*fastigiata (Nees) 0, Kuntse

*filipes E. Hosasin, sp. nov.

flexicaulis Brem, = spatulata complex

floribunda Rizzint in clavi, sine descri,

“£ogkeung Brem.

glauca (Nees) 0, Kuntze = spatulata complex
var, spatulata C.B. Clarke = gpatulata (Bl.) Kds.

*glutinosa (Wall.) 0. Kuntsze

*glutinosa Lindau, non Wall,




Staurogme (contd.)
*gracilis (T, And.) O, Kuntsze
*grandiflora ©. Hossain, Spe nove
*griffithiana (lees) 0, Kuntze
“bainanensis Merr. & Chun.
“havilandii C.B. Clarke ex Brem.
*helferi (T, And,) O Kuntze
*hirsuta (Nees) 0, Kuntze
bumbertid vildbre = snisosepalun huwbertil
i e '
humilis (Nees) Os Kuntse = polybotrya vare humilis
*inaequalis e lossain, gpe DOV.
*inoana (Bl,) 0. Kuntse
itatialag Vewrs
*Jaherii Brom.
ver. kinsbaluensis (Brem.) U, Hossain, gtat, nov.
davenics Lindeu = Pararuellis napifera (Zolls) Grems
“kamerunensis (Engl.) e Ben.
*kerrii E, Hossain, gp, nov.
Kinabaluensis Breme = jaherii ver. kinabeluensis
*kinglana C,B, Clarke
Jradengensis Breme = monticola, Syne nov.
*lanceclata (Bl,) 0, Kuntse
“*lasiobotrys (Nees) 0. Kuntse
lstibracteats Brem. = spatulata complex
“atifulls breas |
lebrunii (Staner) Bele Burtt = Saintpauliopsis lebrunii
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Staurogyme (omﬁ.)
M Bmu;. = -puhmtn w’npux
*leptocaulis Leonard, nom, illeg. = temuicaulis E. Hm. Doms nov.
“le-testuana R. Ben. 2 |
“Lasaritolis brem.
“longeolliats Bren.
*longibracteata £, Hossain, sp. nov. '
*longifolia (Nees) 0, Kuntse
var, gondensata Ridl, = condensats
*longispica (Ridl,) Ridl,
macahensis Glaziou on herbarium sheet = mandioocana
*maclellandii (T, And.) O, Kuntsze
meorantha C.B, Clarke = Didissandra sp. (Gesneriaceas)
Dbscrenths Lindau = yauthieriana
Baoranths C.B. Clarke = Didymocarpus sp.
“macrophylla (T, And,) O, Kuntze
“major R. Ben, '
“malaccensis C,B, Clarke
*mandioccana (Nees) 0, Kuntze
maschalostachys Brem. = jeherii, syn. nov.
*merguensis (T, And.) 0. Kuntgze
“merrillii Brem,
*microphylla (Nees) E. Hossain, stat, nov.
*minarum (Nees) O. Kuntsze

var. mlorophylla Nees = microphylla
minor (Kraerzl.) Bel, Burtt
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Stauro
steurogme (Gontd.)
m
(¥iqe.) 0. Kun :
* t
EM Re Ben, s
i1 (Vidal) GGIB. Om' ::M.
var, thorelii e
) VU L 23 " Bm. -m
. _”""'- (K. & Ho) BoLe B‘n'il var, thorelii
A !m +Bs Glarks) Brem
(Nees) Oy Xutse = Pararuellia nudispica
*ophiorridsoldes
~lme (Glaka) Brem,
4 2Sienalp (R1a) Brem,
= Gymostachyun palewanense
‘m PSR Y T .
_______w ‘Brem. ) Tsine
*peniouiate vl
3 (Walt.) 0. Kunh
papuans Laut. -
*parviflora
(Te And,)
m c B c " 0. Kunt;. :
oB. Clarke
*pedicellata = Phialacanthus pauper
< Ee Hossain, gp gr (Clarke) Brem.
.% Henry & m e
@ - ;
mm tm (Nﬁga) 0. K.unt
Al ze
o humilis
Bt (Nees) E, Ho A
. ug ! ! ’ t
% 2 (n. B.no) E, Hossain o:v.
% Bmm complex Ko
‘m - M
(Roxb,) 0. Kuntsze ra ver. prianganensis Breme

*Eanaiensais Brem.
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Staurogyne (contd,)

*repens (Nees) 0. Kuntse

*riedeliana (Neel) 0y Kuntze

mgg}& (Nees) = euryphylla

rivularig Merr, = m ooupul
*zosulata Brem, .

M Brem. :

serrulats C.B. Clarke = gw 8pe _I
*gesanmoides (H&nd.-lan.) BeLis Burtt
*setigera (Neu) O Knnt&o

setiserals C.B, Clarke = griffithians
*shanios Wi, Smith

Siamensis C.B. Clnrka = gpatulata complex
*simonsii (T. And,) 0. Kuntze

“singularis Brem.

var, longipedicellata (Brem,) E. Hossein, combs nov.

“spatulata (Bl.) Kds., ~ a gpecies complex
*spisifiors (iiq.) Brem.

*spiciformis E, Hossain, sp. nov,
“gtahelis brem.

*stenophylls Merr, & Chun,

“stolonifera (lees) 0, Kuntse

“subgapitate Brem.

*suboordata R. Ben,

Subcordats (Elm,) Brems = Gymnostachyum subcordatum ©lme
*gsubglabra C.Bs Clarke
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Steurogyme (contd.)
*subrosulata . Mossain, spe mOVe
*sundana Brem, '
*tenora Ry Bene
*tenuioaulis E. lossain, nom. nove
*thyrsoides (Mees) O, Kuntze
“vauthieriens (Nees) O. Kuntse
*yelutina (Nees) G. Hossain, combe Dove
*¥eronicifolia (Nees) O Kuntse
“¥icina k. Ben.
*warmingiana (lliern.) Leonand
Egmrans Leonand
*wulsohlageliane Drom.
*seylanica (Nees) O. Kuntsze
Staurogynopsis Mangenot & Ake Assi = Staurogyne
melang Mengenot & Ale Assi = Sty cspitate
paludoss Mangenot & Ake Assi = St paluloss
Tubiflors JoF. Gmel. nome rejiciend = Elytreris Michx,
soumingte 8mall = E. bromoides
angustifolis (Pernald) Small = o carcliniensis var. gagustifolia
caroliniensis (Walt.) Gmel. = Zo cardiniensis S
pachystachya O, Kuntse = &, imbricats
shaferi P, Wils. = . sheferi
Squanosa (Jacq.) Os Kuntse = Z, imbricata



Verbena Linn.(Verbenaceae)
Squamoss Jacqs = Eu imbricata |
Mw ex licea =
M.ML Br.,mwm.&mn.sr.
Zepens Pkl = N, canesoens
Zenkerins Engl. fm'ﬂl’ |
kamrusensis = Sts kamerunensis
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The present investigation mainly deals with the classification and affinities
of Nelscnioidese, a little studied group in the family Acanthaceee. Its natural
relationships are assessed in the light of data accummlated from the fields of
morpho-anatomy, palynclogy, and embryology. That the group is definitely
Acanthaceous has been proved by comperison and correlation of available evidence
in relation to the closely allied families (Scrophulariacese, Gesneriaceae,
Acanthacese, Pedaliacese, and Bignoniaceae) of the order Bignoniales. Bremekamp's
(1953) drastic suggestion for transferring Nelscnioideae to the vieinity of
Rhinanthese (Scropimlariacese) is therefore considered untenable.

After an investigation into the structure of Nelsonioideae, its gemeric
interrelationships and taxonomic coherence into a distinct taxon are discussed.
The subfamily status of this group has been gbandoned in faveur of a tribe
(Neleseniene) based on overall correlation and comparison of other subfamilies
in the Acanthacese. The natural affinities of Nelsoniese in and around the
family Acanthacese are also sssessed.

Seven genera are recognized, their descriptions given (based on the
observations of available species) and an artificial key to their idemtification
is also provided. Infrageneric classification is attempted for Staurogyme and
Elytraria. Artificial keys to the identification of supraspecific taxa and
species recognized, are interpolated at appropriate positions. Nearly all the
species of Staurogyne are referred to their respective sectioms, sub-sectioms,
and series where possible. Two now sections are recognized in Staurogyne,

2 varieties are elevated to specific status, and 12 new species are described.
The subgen. Tetrandra in Elytreria is recognized for the first time, and a new
gemus Anisosepalum is described, dooumented, and circumscribed. Only one
species in Elytraris is recorded to be new to science.

Use other side if necessary.



An extensive exploration of anatomical and palynological characters is
undertaken, The occurrence of bi-celled glandular hairs and diacytic stomata
of mesogencus origin has been found to be as constant characters of Nelsonicae.
Peltate scales (found in 4 genera) and foliar sclereids in species of Staurogyme
and Elvtraria are reported for the first time in this group.

The 'acicular fibres' which in the past were referred to as either 'large
raphides' or 'raphidines’, are proved to be ordinary fibres and not cell inclusions,
They are also recorded here for the first time in all the Nelscniess excepting
Anisosepalum and Saintpauliepsis. Confimmatery evidence is provided for the
occurrence of both 'tricolpate' and 'tricolporate' pollen grains in the
Nelsonieae through the intermediacy of the prevalent 'tricolporcidate’ (with
ill-defined pore) condition,

Two species complexes are recognized - in both cases a need for further
biosystematic, cytogenetical and field studies is stressed.

The work has been illustrated with line drawings (18 plates of figures)
vhich are supplemented by photographic plates (17 plates with 124 photegraphs).
Distributional data of the Nelsonieae and Staurogyne spatulats complex are
presented on two mape, Efforts are also made to correlate the taxonemic dats
vith these of phytogeography, and to elucidate the causes of disjunct distributien
exhibited by many of the gemera in this group (Nelsonieae).



