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Abstract

Three superficially similar species from Malayan limestone, Boea minutifiora
Ridl., Paraboea bettiana M. R. Hend. and an unnamed plant from Taman Negara
have been investigated from newly available material. Differential characters of
flowers and fruits override the vegetative similarities, which: are probably due to
ecological convergence in their shady, limestone habitats. it is concluded that
these plants represent three distinet genera. These are described as Emarhendia
(for Paraboea bettiana), and Senyumia (for Boea minutiflora), while the unnamed
plant becomes Speldeanthus chinii. Possible relationships are discussed and the
formal taxonomy, together with a key to genera and necessary descriptions and
transfers, is set out.

Zusammenfassung

Drei #uBerlich #hnliche calcicole Arten, Boea minutiflora Ridl.,, Paraboea
bettiana M. R. Hend. und eine neue Art vom Taman Negara National Park werden
anhand von neuen Aufsammlungen untersucht und auf Grund der unterschiedli-
chen Bliiten- und Fruchtmerkmale in eigene Gattungen, Senyumia, Emarhendia
und Spelaeanthus, gestellt. Die Ahnlichkeiten in den vegetativen Merkmalen
gehen offenbar auf Konvergenz, d.h. auf Anpassungen an das spezifische Habitat
(schattig-luftfeuchte Kalkhshlen) zuriick. Mogliche Verwandtschaftsbeziehungen
werden diskutiert.

Introduction

§-

Around cave-mouths and on shaded cliffs at the foot of lifiestone mas-
sifs in Pahang and Kelantan, the gesneriad flora of the:Malay Peninsula
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includes three interesting but hitherto little-known species. These are
Boea minutiflora Ridl. (only known from Gunung Senyum, Pahang),
Paraboea bettiana M. R. Hend. (Bukit Cheras, Pahang; a closely related
plant was recently discovered on Bukit Sagu, Pahang) and a third spe-
cies which will be described here as Spelaeanthus chinii. The latter was
first collected at Batu Luas, Taman Negara (Kiew 1985), but has been
recently found - (perhaps with varietal differences) ~ in a wider area in
west Pahang and south Kelantan.

One remarkable fact about these three species is their restriction to
shady limestone habitats and all three species show similar anatomical
features of their leaves that equip them for life in such places. Yet the
species have never been found growing together, nor even on the same
massif. They occur in good sized populations and the presence of seed-
lings shows that the populations are regenerating. Left to themselves
they are not at risk: it is their habitats that are in danger of destruction
(Kiew 1991). Clearance or burning of vegetation around the base of
these limestone massifs would let in too much light and too much dry
air — just as is happening to the habitats of Saintpaulia ionantha, the
African Violet, at the Amboni caves near Tanga in Tanzania (cf.
JoHANNsON, D. R., in Biological Conservation 14: 45-62. 1978). All
three sites are listed as botanically important and recommended for
conservatmn (KEw 1994).

The conclusion reached here is that each of these species must be
placed in a separate genus. In order to simplify their discussion, and to
avoid any possibility that comments on Boea minutiflora or Paraboea
bettiana might bé associated with those genera as a whole, the new
names proposed here will be used throughout the remainder of the text.

These names are:
Emarhendia bettiana (syn. Paraboea bettiana)
Senyumia minutiflora (syn. Boea minutiflora)
Spelaeanthus chinii (the plant from Batu Luas, Taman Negara).

While this paper was in draft, one of us (B. L. B.) was also working on
" Gesneriaceazefor “Flore du Cambodge, Laos et Vietnam’ and found am
unnamed collection from N. Vietnam (W. T. Tsanc 30386) which seems ‘9,;
be congeneric with Spelaeanthus chinii. However, only the three.mﬁam:
species are considered in this paper, as the other material does,n,o’lﬁ arect, .
the generic discussion. The plant closely allied to Emarhendid :‘B'e't'tia'nd
and the variants allied to Spelaeanthus chinii will be dealt W1th Sepa-
rately (by A. W), as will the Vietnamese plant (by B. L. B.) .

The three Malayan plants bear a strong superficial resemblance to one
another, chiefly because of (1) their thin membranous, coarsely toothed
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leaves, (2) their indumentum (very long slender uniseriate hairs inter-
mingled with shorter glandular hairs which make - especially in Emar-
hendia bettiana and Spelaeanthus chinii — the stem and the leaves sticky)
and (3) their very small flowers (around 5 mm long). All these features
are unusual in Malayan Gesneriaceae of the Tribe Didymocarpeae, where
these plants undoubtedly belong.

BuURTT (1984: 406, 420) referred to these plants in a paper redefining
the genera Boea and Paraboea. He indicated that they were out of place
in either of these genera, but suggested that they themselves were conge-
neric. Since then all three species have been recollected and studied in
the field by R. Kiew and/or A. WEBER. Critical examination brought out
unexpected differences, especially in the flower and fruit morphology,
but also id anatomical, pollen and chromosome characters (Table 1). The
view that they are congeneric has to be abandoned.

Morphological characters

Leaves: Each species is distinct in the form of the lamina and its
marginal teeth (Table 1). The common feature is the thin membranous
texture and the indumentum of long hairs. Another shade-loving Ma-
layan calcicole, Ornithoboea flexuosa (Ridl.) B. L. Burtt, has the same
type of leaf (thin membranous, shape as in Emarhendia bettiana, but in-
dumentum consisting of glandular hairs only). This suggests that the dis-
tinctive leaf characters may result from ecological convergence. ’

Flowers: The small size of the corolla is a conspicuous common fea-
ture, but there are marked differences in form.

Spelaeanthus chinii (Fig. 8a, b) has a broad open tube with a bilabiate
limb, the upper lip distinetly shorter than the lower; in general terms it
can be described as obliquely campanulate, a fairly common shape in
Gesneriaceae, -most often associated, as in Spelaeanthus, with white
flowers. In this-genus the corolla is also somewhat ventricose.

The fact that in Spelaeanthus chinii, as well as in Senyumiac minuti-
flora, the fruit set is very constant and nearly 100 %, strongly suggests
that the flowers are autogamous; this could well be one reason for their
small size. The flowers of Sengumia minutiflora (Fig. 4b, 5a - c) display,
despite the possibility of autogamy, the character syndrome of oligan-
drous pollen flowers (VOGEL 1978): corolla with an extremely short tube,

icial resemblance to one
anous, coarsely toothed

more_or.less_flat limb, large yellow, fully exposed. anthers, and disc .. ... . . .
absent. The flowers in Senyumia are resupinate, but this is not part of
the normal syndrome, but an exceptional feature.
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Distinctive characters of the genera Senyumia, Spelaeanthus and Emarhendia.

R. Kiew, A. Weber and B. L. Burtt

Table 1

Senyumia

Spelaeanthus

Emarhendia

Lamina form

lanceolate

ovate

ovate

Lamina base

cuneate, unequal

cordate, equal,
with sinuses

cordate, unequal
without sinuses

Petiole length

about to half as
long as lamina

nearly as long as

lamina or longer

Shape of teeth blunt blunt pointed

Crystals in midrib none none present

Flower position resupinate normal normal

Corolla short tubed, broad, short, “campanulate”
limb flat tube

Corolla colour white white lilac to dark

lavender

Glandular hairs on
upper lip

sparsely and
evenly distrib-
uted on whole
upper lip;
(Fig. 5b)

only at margins
of upper lobes
(Fig. 9b)

dense and forming
conspicuous
white, well
defined patches
on upper lobes
(Fig. 2b-d, 3a, b)

Gland structure

stalk long, sev-

stalk short,

stalk 2-celled,

eral-celled, head 1 - 2-celled, head | head
1-2 celled 2 - 4-celled c. 15-celled
Anthers exposed, included, white included, white
yellowish
Pollen size c. 8 um c. 15 ym c. 13 ym
Exine finely perforate perforate- perforate-
(Fig 10e, {) verrucate verrucate
(Fig. 10g-h) (Fig. 10a-d)
Fruit position orthocarpic orthocarpic plagiocarpic
Fruit length 5 mm 4 mm 10 - 20 mm
Fruit dehiscence both sides both sides upper side
Fruit valves twisted slightly twisted straight
or straight
Seed 350 x 210 pm 300 x 130 pm 180 x 110 pm
Chromosqme '
number n=9 n=38 n==8
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1 i i i WEBER &
Fig. L. B ia bettiana; herbarium specimen (
mlg"IHONYZLAaMT'};egg(;‘gz&S -1/1) showing the habit and leaf form of

the plant. Bar: 5 cm.

al

In Emarhendiy pettiana (Fig. 2, 3) the most conspicuous feature is t.he
presence of a wel] circumscribed area of short and densely packed white
glands on the upper corolla lobes (Fig. 2b, d, 3a, b). The glands ;.OESIS(;
of a short, Usally 2-celled stalk and a several-celled roun hea

- (Fig. 3c-e). The glands emerge from epidermal cells; the ce 1,15 bearing 'n](:)l
glands have a small hemispherical knob in the centre (Fig. 3f) Wh%c
apparently represents a rudimentary gland. The epidermal cells outside

the gland area do not have such knobs.
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Fig. 2. Emarhendia bettiana; a, b flower of male stage in side and

half-front view; c, d flower in female stage in side and apical view;

e open fruit from above; f section through the ovary, ovules not
shown. Bar: 1 mm.

The conspicuous appearance, the density and the white colour of the
glands raise the question of their functional significance. Because of
their similarity to “elaiophores” (VogeL 1974), plants grown from seeds
were sent to Prof. Dr. Stefan VOGEL (then at the University of Mainz)
who was able to establish that the glands do indeed secrete oil. It may be
suspected that the oil plays a role in pollination: what role, however, is
still enigmatic. Direct observations of pollination and the insect pollina-
tors are needed.

Glandular hairs are found in the two other species as well, but differ
in structure and density; in Senyumia minutiflora long-stalked glands
(with a 1- to 2-celled head) are found sparsely distributed throughout
the upper lip (Fig. 5b, 6). In Spelaeanthus chinii there are short glandu-
lar hairs at the margin of the upper lobes (Fig. 9). There is no indication
that these glands correspond to the dense glands on the upper lobes of
Emarhendia bettiana.
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Fig. 3. Emarhendia bettiana; flower in front view (male stdgé); b upper corolla
lobe with patch of glands; c glands enlarged; d gland in side view; e heads of
glands from above; f epidermis of upper corolla lobe, dark spots with central ring:
glands (heads not in foctis) with stalk in optical section, note remaining epidermal
cells with central circular knob = rudimentary gland; b -¢ SEM-micrographs, d - £
= .~ :..LM=photographs. Bar: 1 mm (2), 100 pum (b), 10 um (¢), 10 pmi(d - £).

Pollen: Senyumia minutiflora has motably small grains (diameter
c. 8 um) with a finely perforate tectum (Fig. 10e, f). The grains of Spe-
laeanthus chinii and Emarhendia betti are roughly twice as big and
have a perforate verrucate tectum (Fig d, g, h). The exine similarity
has probably little taxonomical ‘bearing, as similar patterns occur in nu-
merous gesneriads (e.g. Boea hygrometrica and species of Didymocarpus,
Loxocarpus, Paraboea and Streptocarpus, LUEGMAYR 1989, 1993).

Fruit: Emarhendiabettiana has—straight—fruits;--opening-along- the
upper side (Fig. 2¢). The fruit makes an angle with the pedicel (by curva-
ture at the top of the pedicel) and is held =+ horizontally. Thus it closely

There is no indication,
on the upper lobes of

resembles the fruits of most Malayan Didymocarpus. -

Both in Senyumia minutiflora and Spelaeanthus chinii the fruit is
“orthocarpic” (continuing the pedicel in a straight line) and opens along

26 Biologie der Pflanzen 70/2-3
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Fig. 4. Senyumia minutiflora; a habit; b close up of inflorescence, note resupinate
flowers (anthers above style). Bar: 2 em (a), 5 mm (b).

















































