A REVISION OF CHIRITA (GESNERIACEAE)
D. Woop*

ABSTRACT. Chirita (Cyrtandroideae-Didymocarpeae) is an Indo-malaysian genus of at least
77 species divided into three sections. The species are herbaceous or slightly shrubby and
usually grow in the ground layer of forest. Features of mterest include the foliar glands,
the vascular supply to the sti and (in Section Mi the inflorescence.
Keys are provided to Sections and species. For each species there is full synonymy, a
description and citation of specimens.

INTRODUCTION

The genus Chirita D. Don at present consists of 77 species in three sections.
These species are predominantly herbs of rocky places, cliffs, and of the
ground vegetation in forest. The genus ranges from the Western Himalayas,
through N Burma, Western and Southern China to Indo-China, Thailand,
the Malay peninsula, Sumatra, Java and Sarawak.

Chirita belongs to the Cyrtandroideae-Didymocarpeae Endl. and is
closely related to the large Indo-Malaysian genus Didymocarpus. The last
revision to include all known species was that of C. B. Clarke (1883), with
34 species. The most important recent account is by Pellegrin (1930) of the
18 species then known from Indo-China.

No firm conclusion can be drawn about evolution within the genus.
The arrangement Sect. Gibbosaccus-Chirita-Microchirita is not meant to
indicate that Section Gibbosaccus is the most primitive section: rather that
Sect. Chirita is a link (and not necessarily an evolutionary link) between the
perennial, acaulescent species of Sect. Gibbosaccus and the caulescent,
monocarpic species of Sect. Microchirita.

MORPHOLOGY

Habit. The range of form encompassed by Chirita is high: of particular
note is the range of habit. The species of Sect. Gibbosaccus are rosulate
and strongly perennial; in contrast, Sect. Microchirita consists of caulescent
species which are usually monocarpic: flowers are produced at a very early
stage (exceptionally, in Chirita hamosa, when only one leaf is present) and
flowering continues until the plant dies. In cultivated C. lavandulacea the
fleshy stem may die back in the winter, flowering offshoots being produced
from the base the following summer. I have not detected this in herbarium
specimens of wild material but it is the kind of feature that would be over-
looked by a collector. The stem base in species of Section Microchirita and
in annual species of Section Chirita (for example, C. dimidiata) curves and
narrows rapidly and bears adventitious roots. A stout vertical rhizome is
usual in Section Gibbosaccus; perennial species of Section Chirita have
horizontal rhizomes or stolons, and in C. tibetica, root tubers.

*Department of Biological Sciences, University of the West Indies, St. Augustine, Trinidad.
123




124 NOTES FROM THE ROYAL BOTANIC GARDEN

Leaves. Leaf arrangement is varied. In the annual species of Section
Microchirita the lowest leaf is often solitary, having been opposed during
growth by a much smaller leaf that soon withers. Leaves may be paired,
ternate (as in C. walkeri), in 4’s (C. moonii), in'a rosette (as in most species
of Section Gibbosdccus) or alternate. Unusual arrangements are found in
C. monophylla, which, from the poor material available, appears to have only
one leaf and in C. bifolia, which has one large and one small leaf.

Leaves may be glabrous to densely hairy, entire to doubly serrate.

Both surfaces of the leaf always have short-stalked capitate glands. These
may have 2-celled caps, the cap cells being hemispherical in C. zeylanica,
C. lacunosa and C. oblongifolia, 2-celled with the cap cells as ellipsoids with the
long axis in the plane of the leaf (C. sinensis and C. urticifolia), a spherical
4-celled cap as in C. adenocalyx, a 4-celled cap with laterally elongated cells
(also in C. urticifolia), or a 5 to 6-celled cap as in C. asperifolia. Such glands
are general in the Gesneriaceae and the form taken by the glands gives
some indication of the Subfamily. In a survey of species of 32 genera in the
family, glands with 4-celled heads predominated in the Gesnerioideae and
with 2-celled heads in the Cyrtandroideae. An interesting feature of some of
the glands was the presence of pores. When the leaf was placed in water
material was extruded from the pore to form a vesicle. In Chirita this was
seen in C. urticifolia. The function of these glands can only be conjectured
but they seem to be a feature of the herbaceous habit. Metcalfe & Chalk
(1965, p. 1328) list families having short-stalked capitate glands. This list is
predominantly of herbaceous families. A case can be made out for con-
sidering these glands to be absorptive. Their frequent occurrence among the
wettable patent hairs so commonly found in the Gesneriaceae may represent
an absorptive syndrome—the hairs holding water and the glands being
absorptive. Such an adaptation would serve to increase the water available
to the plant and also any nutrients dissolved in the water. Tropical forest
soils are often oligotrophic: the supply of nutrients available to plants from
the soil is therefore limited. When rain passes through the canopy foliar
leaching takes place. The throughfall contains more nutrients than the
incident rainfall. To be able to absorb nutrients from the leaf surface could
be an advantage to plants of the ground layer in forest. Several families
typical of the lower layer of tropical forest possess short-stalked capitate
glands, for example, Melastomataceae, Acanthaceae, Begoniaceae, Ges-
neriaceae and Piperaceae. Such glands readily stain with dilute aqueous
Neutral Red solution (which acts as a vital stain) indicating the ability of
the glands to take in from the leaf surface relatively large molecules.

Although there is no certain evidence that these glands are absorptive, to
consider the wettable hair/gland system as an absorptive syndrome does help
to explain a puzzling observation. As a generalization, hairy leaves in tropical
forest are found mainly in the moist, equable conditions of the ground
layer (see the very many notes on hairy leaved Chirita species growing in
moist places) and not, as might be expected from the classical explanation
of hair function, in the relatively exposed upper story, where hairs might act
to reduce transpirational water loss. Hairs that hold water on the leaf surface
would be a disadvantage to an upper story tree, as this would tend to increase
foliar leaching. A contrasting state of affairs is found at ground level. Leaves
have hairs that serve to hold the leachate from the canopy on the leaf surface
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and there is a possibility that any nutrients may be absorbed through the
glands into the leaf surface.

Another interesting leaf character is shown by C. speciosa. The lower
surface of the leaf is dark purple-red in many specimens. This must have
some adaptive significance as the same colour is found in the lower epidermis
of other plants of the lower stories of uoplcai forest, for example, in the
Melastc Begoniaceae and Cc One possibility is that
the red pigment in the leaf acts as a filter to reduce the light passing through
the leaf, thereby raising the leaf temperature and promoting transpiration.

INFLORESCENCE AND FLOWER

Many of the species of Section Microchirita have an epiphyllous in-
florescence. The peduncle of the inflorescence appears fused to the short
petiole and the proximal part of the midrib. The pedicels are usually in
pairs. Each flower, before opening, is held down towards the midrib by the
curved pedicel. The pedicels gradually straighten as the flowers open.
After anthesis the pedicels curve towards the axis, moving the ripe fruit
away from the leaf. In appearance the inflorescence is a crest of flowers,
the young ones towards the leaf, the older ones towards the stem. An
important feature of this type of inflorescence is that the open flowers are
always in the same position with tespect to the leaf. Young flowers are
always below this position and old flowers above it, towards the axis. Species
with this type of crested inflorescence have a corolla that is orange, yellow
or cream, often with dark blue or brown spots in the mouth or tube of the
corolla. The blue flowered species of Section Microchirita tend not to have
a crested inflorescence (an exception is C. barbata), so that the open flowers
do not have a definite position in relation to the leaf blade. The adaptive
significance of the relation between flower colour and a crested, epiphyllous
inflorescence is unclear: presumably it is related to the pollination mechanism,
about which nothing is known. The contrast of flower colours in this section
is similar to that found in Thunbergia (Acanthaceae).

The pollination mechanism most characteristic of Chirita is to be seen in
species of Section Chirita. The corolla has a broad tube, sufficient to admit
a large insect. The filaments are strongly geniculate and the anthers cohere
face to face. As the insect pushes into the flower the knees of the filaments
are pushed apart. This outward movement of the mid-point of the filaments
causes the anthers to twist apart to give two pollen producing surfaces
above the mouth of the corolla. On entering the corolla tube an insect
would pass below the stigma and then have its back dusted with pollen in
two broad lines from the anthers; visiting another flower the back of the
insect would brush against the divided lamella of the stigma. Another
property of the stigma is its downward curvature at the tip. The upper
surface is receptive. When an insect pushes into the flower the terminal part
of the stigma lobes must move inward, exposing the receptive upper surface
to the insect’s back. When the insect leaves the corolla, having been dusted
by pollen, the receptive upper surface of the stigma is pressed against the roof
of the corolla by the insect pressing against the non-receptive lowe: suiface




126 NOTES FROM THE ROYAL BOTANIC GARDEN

and the chance of self-pollination is reduced. In many species the style is
held in position by longitudinal ridges on the inner dorsal surface of the
corolla tube.

In Section Microchirita the anthers are not fused face to face but are
joined by an apical ligature. This difference in the arrangement of the
anthers, together with the possibility that the syndrome of bilobed stigma
and geniculate filaments has originated several times independently, suggests
that Chirita may be polyphyletic. When one part of the syndrome of bilobed
stigma, geniculate filaments and divergent anther thecae is absent the other
parts may not conform to the pattern. For example, in C. integra and
C. lacei the stigma is entire, the filaments not geniculate and the thecae
more or less parallel. Such species may represent an early stage in the
evolution of Chirita or an advanced loss of the characteristic Chirita stigma.

Robert Brown (1840) was the first to recognize the true nature of the
stigma in Chirita: “the abortion, or great reduction in size, of the upper
lip, while the lower is proportionally dilated, and, in some cases, deeply
divided. Thus in Chirita, in which the stigma is described as bilamellar,
both lamellae belong to the lower lip.”

The vascular supply to the stigma can be readily seen by clearing the
gynoecium, preferably of fresh material, in chlorolactophenol. There is
always a dorsal (adaxial) strand and a ventral strand in the gynoecium.
These may or may not branch towards the tip of the style. No branches
were seen in C. obtusa, C. oblongifolia, C. lacei and C. caliginosa. Various
degrees of branching were found in C. zeylanica, C. sinensis, C. dimidiata,
C. micromusa, C. asperifolia, C. speciosa, C. pumila, C. lavandulacea (up to
18 terminal strands) and C. bifolia (up to 20 strands).

One feature of the vascular supply to the stigma is that both the dorsal
and ventral vascular strands of the gynoecium play an important part. The
dorsal strand may take two forms: either unbranched, in which case it
terminates on the dorsal surface of the style, or dichotomously branched, in
which case all branches supply the lateral parts of the usually divided stigma
lamella. The stigma, although physically a ventral structure, receives a
large part of its vascular supply from the dorsal gynoecial strand (if this
branches).

The adaptive syndrome of I divergent anther-th
and the stigma with a thin, divided lower lip is probably the best group of
characters that can be used in defining the limits of Chirita. The inclusion
of several species that have an undivided lower lobe to the stigma will
emphasize that these characters are not absolute ones. Some of the species
with an entire lip to the stigma, for example, C. lacei and C. obtusa, are
doubtfully placed in Chirita; others, for example, C. integra and C. elata,
are obviously similar to species with the stigma lobe bifid and can be included
in Chirita without question. Even if a species has a bifiid stigma there may
be some question as to its inclusion in Chirita: C. bifolia and C. asperifolia
are rather distinct from other species of Chirita.

Burtt (1954) has pointed out that the terminology of the stigma as entire
or divided is imprecise. The significant contrast should not be between the
bilobed stigma of Chirita and the entire one of Didymocarpus, but between
the thin lamella of the lower lip (usually divided) in Chirita and the capitate
stigma of Didymocarpus.
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CHROMOSOME NUMBERS

These were reported by Ratter (1962), Ratter & Prentice (1964, 1967) and
Ratter & Milne (1970).
Section Gibbosaccus

C. sinensis 2n=36
Section Chirita
C. pumila n= 4
C. anachoreta 2n=18
C. macrophylla n= 9
C. speciosa 2n=18
C. zeylanica n=i1o
C. ifoli n=16
C. 2n=34
C. caliginosa n= 9
C. sericea 2n=18
C. bimaculata n=17

C. lavandulacea =
At the moment no distinction between the secuons of Chulla or between
Chirita and Didymocarpus is possible on the basis of chromosome numbers.
Neither can the basic number or level of ploidy be related to the distribution
or habitat preferences of the species.

DISTRIBUTION

The genus is Indo-Malaysian with an extension through Indo-China into
southern China. There are three main centres of distribution: these most
probably represent the original centres of speciation.

A major centre is the region of the eastern Himalayas, N Burma and
western China. Section Chirita has its greatest concentration here. Another
centre is in southern China and N Vietnam, where Section Gibbosaccus
predominates. Most of the species of Section Microchirita are found in a
third, rather diffuse, centre in Vietnam and Thailand, mainly to the south
and west of the range of Section Gibbosaccus.

Of the sub-centres, one is found in Malaya and Thailand, with species 24—28
(Sect. Chirita) and 60-64 (Sect. Microchirita). Henderson (1939) has described
the limestone habitats favoured by species of Chirita in Malaya. Another,
smaller, sub-centre is found in Ceylon, with three endemic species of Section
Chirita.

The taxonomically isolated species, C. asperifolia, is restricted to western
Indonesia.

ALTITUDINAL RANGE OF SECTIONS

Fig. 1 shows the number of species in each section found at various
altitudes. For example, 16 species of Section Chirita have been collected at
1500 m, while only two species of Section Microchirita have been collected
at this altitude. There are too few records available for Section Gibbosaccus
and the altitudinal range is not clear. However, it is apparent that species of
Section Chirita are found, in general, at greater altitudes than species of
Section Microchirita.
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FiG. 1. Altitudinal distribution of species of Chirita: A, section Gibbosaccus; B, section
Chirita; C, section Microchirita.

NOTES ON THE KEYS AND DESCRIPTIONS

When two or more character states are given in a lead of the keys the first
of these is the more reliable. Measurements refer to herbarium material:
for example, the width of the corolla tube was measured after the corolla
had been flattened. Measurement of fresh material will be about two thirds
of this. The measurement across the anthers is applied to anthers with
divergent thecae and is the distance between the divergent tips of the thecae.
The width of the stigma is of the widest part of the expanded lamella of the
lower lobe.

A major shortcoming of the descriptions is the lack of any detailed treat-
ment of the corolla. Corolla characters are difficult to see from dried
material and even more difficult to describe in a way that would permit a
rational comparison between species.

SUGGESTIONS FOR FURTHER WORK

The high number of species known from only one or two collections
indicates that there are still species of Chirita yet undiscovered: this is
pacrticularly so for Section Gibbosaccus in Southern China.

The function and the taxonomic value of the leaf glands is of interest.
Details of the vascular supply to the various types of stigma found in the
family would be of taxonomic value.
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Several problems would repay field study:

1. The variation of the anther form in C. hamosa.

2. Observation of pollination in Section Microchirita, especially in
Thailand.

3. The variation and growth pattern of the taxonomically confusing
C. asperifolia in Java and Sumatra.

4. The variation in the corolla colour and form in species of Section
Microchirita in Vietnam. Good data on the corolla will probably
permit further species to be recognized.

TAXONOMIC ENUMERATION

Chirita [Buch. Ham. ex] D. Don in Edinb. Phil. Journ. 7:83 (1822);
D. Don, Prodr. Fl. Nepal. 89 (1825); R. Br., PL. Jav. Rar. 113 (v 1840);
C.B.CL in A.DC., Monogr. Phan. 5:109 (ix 1883); Pellegrin in Lecomte,
Fl. Gén. Indo-Chine 4:525 (viii 1930).

Lectotype: Chirita urticifolia D. Don chosen by B. L. Burtt in Notes R. B. G.

Edinb. 21:195 (28 i 1954).

Syn.: Roettlera subgen. Chirita (D. Don) K. Fritsch in Pflanzenfam.
1V(3B):148 (1895).
Didymocarpus subgen. Chirita (D. Don) Chun in Sunyatsenia 6:290
(1946).

Herbaceous or slightly woody annuals or perennials. Indumentum of
glandular or hooked or more commonly simple, red or white hairs. Acaules-
cent, rosulate or caulescent, creeping or erect to 2 m. Leaves whorled or
paired, rarely alternate or ternate, narrowly elliptical to orbicular, entire to
doubly serrate, rarely sub-peltate; petioles winged or rounded. Inflorescence
always axillary; scapiform or cymose, sometimes epiphyllous; one to many
on a stem; bracteate or ebracteate, bracts free or connate; flowers one to
many on each peduncle. Calyx tubular or divided to the base, lobes entire
or rarely fimbriate, rounded to acuminate, 5, rarely 3 or 2. Corolla narrowly
tubular to broadly funnel-shaped; lobes 5, with 2 adaxial, 3 abaxial. Fertile
stamens 2, fused apically or face to face or joined by a ligature, rarely free;
anther-thecae divergent, rarely parallel. Staminodes 2 or very rarely 3. Disc
entire, cleft or lobed. Gynoecium very rarely stipitate, rarely part-sterile;
stigma usually with the upper lobe absent and the lower lobe expanded into
a shortly bifid lamina. Seeds without appendages; testa reticulate.
Ecology: Wet rocks and shady places in forest; limestone cliffs.
Distribution: Western Himalayas to Eastern and Southern China, peninsular
India, Ceylon, Malay peninsula, Indo-China, Sumatra, Java, Sarawak.
From sea-level to 3200 m.

Species 1-77.

KEY TO SECTIONS

1 Calyx divided to the base; plant acaulescent, if caulescent then

all leaves alternate 5 Section Gibbosaccus (p. 130)
+ Calyx with a tube, or, if leldEd to Lhe base, plant caulescent with

at Jeast the upper leaves opposite . . i 2
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N

Calyx tubular, or, if divided to the base, lobes divergent and
calyx caducous . . Section Chirita (p. 131)
Calyx divided to the base lobcs appressed to the corolla tube,
or, if diverging, calyx persistent in fruit Section Microchirita (p. 134)

Notes. Sect. Gibbosaccus: C. cortusifolia, with a tubular calyx, keys out with
species of Sect. Chirita; C. heterotricha, with a short stem and whorled
leaves, keys out with Sect. Microchirita.

Sect. Chirita: C. fulva and C. lacunosa, with divided calyces, key out with
species of Sect. Gibbosaccus; C. obtusa, with a divided calyx, keys out with
species of Sect. Microchirita.

Sect. Microchirita: C. mollissima, with alternate leaves, keys out with
Sect. Gibbosaccus.

Sect. Gibbosaccus C.B.Cl. in A.DC., Monogr. Phan. 5:130 (1883).

Holotype: Chirita sinensis Lindley.

Syn.: Roettlera sect. Gibbosaccus (C.B. Cl.) K. Fritsch in Pflanzenfam.
IV(3B):148 (1895).

Perennial herbs. Leaves often somewhat fleshy. Inflorescence scapiform;

flowers usually several to many. Calyx divided to the base, very rarely

shortly tubular. Anthers fused face to face.

Distribution. Vietnam. West and South China. Moist shady places, usually

on rocks, 300-2300 m. Species 1-23.

KEY TO SPECIES OF SECTION GIBBOSACCUS
Calyx teeth fimbriate or slightly toothed . b . Y . 2
Calyx teeth entire ¢ 3 = : 3 4
Leaves narrowly elliptical, margm sinuate . 2 14. quercifolia
Leaves broadly elliptical to orbicular, margin crenate or doubly
serrate 3 7 3
Leaf venatlon pmnate corolla more lhan 3 5cm long 15. fimbrisepala

Leaf venation palmate; corolla up to 3 cm long . 16. heucherifolia
Pedicels with small hooked hairs . 5 8 3 5
Pedicels with glandular or eglandular hal(s only s s 7
Corolla less than 2 cm long; leaves up to 2 cm long 21. cycnostyla
Corolla more than 2 cm long; leaves more than 2 cm long 6
Petiole inserted up to 5 mm from the leaf margin; calyx teeth

less than 8 mm long . . 22. eberhardtii
Petiole inserted at the leaf rndrgm calyx teeth more than 10 mm

long . . . 1 . 23. minutihamata
Leaves alternate . 3 4 8

Leaves whorled or opposite . . . . . . 9
Leaves subglabrous; bracts present . . . 20. semicontorta
Leaves densely hairy; bracts absent 5 . . 62. mollissima
Bracts more than 6 mm wide or absent . 5 i i £ 10
Bracts less than 6 mm wide . ) 5 . 12
Leaves shallowly crenate; calyx !eeLh rouuded 5 . 1. sinensis
Leaves entire; calyx teeth acute o . . . I
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Calyx teeth more than 6 mm long; bracts with parallel veins

5. eburnea
Calyx teeth less than 5 mm long; bracts with palmate veins 6. drakei
Leaves densely hairy on margins and veins of lower surface,

otherwise subglabrous . . N f 3 19. poilanei
Leaf surfaces evenly hairy or glabrous " : 3 . : 13
Leaf base subcordate to cordate . 4 1 i & 8 14
Leaf base decurrent to rounded . ! s 15
Corolla more than 3 cm long; petiole rounded 4 7 annamensis
Corolla less than 3 cm long; petiole winged . 3 4. rotundifolia
Mature leaves less than 4 cm long; calyx up to 4 mm long » 16
Mature leaves more than 5 cm long; calyx usually longer than

45 mm 18
Corolla campanulate, more than 1'3 cm wnde at the mouth

peduncle more than 4 cm long $ . 8. gemella
Corolla narrowly tubular, less than 1 cm Wlde at the mouth;

peduncle up to 3-5 cm . 17
Corolla tube less than 1-5 mm wxde corolla less than 1'5 cm

long 9. speluncae
Corolla tube more than 2 mm Wlde corol[a more than 2 cm

long . 5 . . . . s 10. vestita
Lsaf margms revolute S ¥ . b . ‘ 18. balansae
Leaf margins not revolute . k 19
Leaf indumentum of white hairs; peuoles wmged or ﬂattened 3 20
Leaf indumentum of red-brown hairs; petioles rounded . i 24
Calyx teeth more than 9 mm long; anthers less than 2-5 mm

across . . 3. heterotricha
Calyx teeth less lhan 9 mm long, anthers more than 2:5mm . 21
Corolla up to 3 cm long : £ 22
Corolla more than 35 cm long . ¢ & : . 23
Bracts paired; anthers hairy . % 3 & ? L Pt fordit
Bracts in 3’s; anthers glabrous 3 4 : . 12. pellegriniana
Leaves subglabrous; anthers hairy 2 : i . 2. colaniae
Leaves hairy; anthers glabrous . e 2 . 13. juliae
Corolla 1°5 cm long; fruit 7-5cm X 2mm . % . 24. fulva
Corolla 3—3-5 cm long; fruit 3 cm X 1-4 mm . 25. lacunosa

Sect. Chirita
Lectotype: Chirita urticifolia D. Don chosen by B. L. Burtt in Notes R. B. G.
Edinb. 21:195 (28 i 1954,

Syn.:

Tromsdorffia Bl Budr. 14:762 (1826), non Trommsdorffia Bernh.
(1800).

Babactes DC. in Meisn., Pl. Vasc. Gen. Comm. 21 (X 1840).

Liebigia Endl., Gen. Pl. Suppl. 1:407 (1840).

Mortsdorffia Steud., Nomencl. (Edn. 2) 2:161 (1841).

Bilabium Miq., Fl Ind Bat. 2:730 (1856).

Chirita sect. Bilabium (Miq.) C.B.Cl. in A.DC., Monogr. Phan.
5:126 (1883).

Chirita sect. Euchirita C.B.CL., op. cit. p. 111 (excl. C. caliginosa).
Chirita sect. Liebigia (Endl.) CBCI op. cit. p. 122.
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Roettlera sect. Bilabium (Miq.) K. Fritsch in Pflanzenfam. IV(3b):148
(1895).

Roettlera sect. Euchirita (C.B.CL.) K. Fritsch, loc. cit.

Roettlera sect. Liebigia (Endl.) K. Fritsch, loc. cit.

Didymocarpus sect. Euchirita (C.B.Cl.) Chun in Sunyatsenia 6:294
(1946).

Ceratoscyphus Chun in Sunyatsenia 6:276 (1946).

Caulescent or acaulescent perennial herbs, often slightly woody. Flowers
one to many. Calyx usually tubular. Anthers fused face to face.
Distribution. The range of the genus, but not well represented in Vietnam
and S China, 100-3200 m. Species 24-59.
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KEY TO SPECIES OF SECTION CHIRITA

Mature plant with one large leaf only . 57. monophylla
Mature plant with several leaves, or with one small and one large
leaf " L E

2
Mature plant wnh scveral leaves . X 3
Mature plant with one small and one ]arge ]eaf . 59 [nfo[m
Plant acaulescent . 2 5 %

Plant caulescent 15
Leaves entire, sub- pc!!ate petlole inserted about 5 mm from

leaf margin . s 264 mregm

Leaves toothed, peuole inserted at the leaf margm 2
Calyx glabrous; bracts paired, fused along one margin 28. irisepa[d
Calyx hairy; bracts, if present, free. o 3 6

Anthers less than 22 mm long s P 3 . 9 3 7
Anthers more than 2:4 mm long . v . 5 A 8
Corolla more than 15 cm long, purple . Incunom
Corolla less than 1-4 cm long, white with purp]e lines 27 purpul -eo-lineata
Calyx lobes geniculate at the tip . . 35. corniculata
Calyx lobes straight at the tip . 9

Leaf veins palmate; calyx lobes with two small margmal teeth
17. cortusifolia

Leaf veins pinnate; calyx lobes entire . 10
Lateral veins of the leaf 4-5 on each side; leaves orbwular, if
broadly ovate then whorled . 30. dielsii
Lateral veins of leaf more than 6 on each sxdc leaves narrowly
elliptical to ovate, if broadly ovate leaves alternate . 1
Corolla less than 3-5 cm long, filaments inserted wuhm 8 mm

of the base of the corolla . 2 . lachenensis
Corolla more than 4 cm long, ﬁlaments msened at ]east 1 cm

from the base of the corolla . 12

Leaves sparsely hairy, obscurely serrats amhers glabrous
33. insignis

Leaves densely hairy, serrate or doubly serrate; anthers hairy . 13
Bracts absent; flowers solitary . 32. mishmiensis
Bracts present; flowers 2-many on a pcduncle z % 14
Leaves alternate, margins serrate . s 3 . 56 speciosa

Leaves whorled, margins doubly serrate 3 . 29. primulacea
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Leaves scabrid; filaments densely bearded below theanthers 58. asperifolia
Leaves softly hairy or glabrous; filaments glabrous to hairy

below anthers . : 16
Plants creeping, stolomferous leaves alternata & 17
Plants erect, without stolons; leaves opposite or whorled. : 18
Corolla less than 35 cm long; filaments inserted within 8 mm of

the base of the corolla . . 31. lachenensis
Corolla more than 3-8 cm long, ﬁlaments mserted more than

15 mm from the base of the corolla g g 5 . 34. reptans
Leaves entire A E . : 5 i # 3 3 19
Leaves serrate ;. 5 " 4 % 5 ¥ % E 25
Calyx hairy . : p s p ¥ . . y ; 20
Calyx glabrous . . " . " 23
Calyx with a tube; stamen ﬁlaments stralghl & 38 lacei
Calyx divided almost to the base; stamen ﬁ]aments gemculale 21
Leaves in pairs; stamen filaments glabmus A 36. tibetica
Leaves in whorls of 3 or 4; stamen filaments hairy . 3 22
Flowers 2-5 on a peduncle; calyx less than 2-0 cm long 47. wa[keri
Flowers solitary; calyx more than 21 cm long , . 48. moonii
Leaf surfaces hairy; anthers hairy . 3 : 46 zeylanica
Leaf surfaces glabrous; anthers glabrous . . 3 24
Leaf base assymetrical; anthers 3 mm across . 5 3 44 calva
Leaf base symmetrical; anthers 2 mm across . 45. rotundata
Calyx divided to the base into 5 separate lobes, or teeth at least

3 times length of tube . v 26
Calyx tubular, teeth not more than 2 urnes length of lubc, or

tube cleft to the base only dorsally . 27

Individual vascular strands visible in the mldl‘lb on the lower
surface of the dried leaf; filaments and anthers glabrous . 40 forrestii
individual vascular strands not visible; filaments and anthers
pubescent 49. longipedicellata
Calyx glabrous or sub glabrous or only halry round the margin
of the lobes, if otherwise hairy, then filaments also hairy and
anthers less than 2-5 mm across . 28
Calyx hairy to densely hairy, if sparsely han‘y, then ﬁlaments

glabrous and anthers at least 3 mm across E 3i
Anthers 4 mm across; filaments glabrous < G 43. macrophyl[a
Anthers up to 3-5 mm across; filaments sparsely hairy to hairy . 29

Anthers 2 mm across; corolla usually less than 4 cm long;
calyx teeth usually with an outward pointing prolongation 39. pumila
Anthers more than 2'5 mm; corolla more than 4 cm long; calyx

lobes without an outward pointing prolongation . 30
Midrib and lateral veins of upper surface of leaves glabrous
corolla white, yellow or pale lilac 41. andachoreta
Midrib and lateral veins of upper leaf surface halry, corolla
purple i 4 42. dimidiata
Peduncles many-} ﬂowered n‘unute brown glands on leaf surface;
ovary hairy . 52. oblongifolia

Peduncles 1-3 ﬂowered no brown glands on leaves, ovary
sparsely hairy or glabrous . : P 32
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32 Bracts more than 2, whorled; anthers put . 54. heterostigma
-+ Bracts paired; anthers glabrous . 4 ] £ - | 33
33 Bracts connate; filaments glandular . 4 o 253 adenoca/yx
+  Bracts free; filaments glabrous . 34
34 Calyx teeth longer than 1'5 cm; corolla purple anthers more

than 4 mm across 55. urticifolia
-+ Calyx teeth less than 1- 5 cm; corolla whlte Anthers less than

4 mm across s 35
35 Calyx hairy within, teeth aboutlcmlong peduncles! ﬁowered 50. haoken
-+ Calyx glabrous within, teeth about 4 mm long; peduncles 2-

flowered . i 3 % 5 ] . 51. peduncularis

Sect. Microchirita C.B.Cl. in A.DC., Monogr. Phan. 5:127 (1883).
Lectotype: Chirita harosa R. Br. chosen by B. L. Burtt in Notes R. B. G.
Edinb. 21:196 (28 i 1954).
Syn.: Roettlera sect. Microchirita (C.B. Cl.) K. Fritsch in Pflanzenfam.
1V (3B):148 (1895).
Didymocarpus sect. Microchirita (C.B. Cl) Chun in Sunyatsenia
6:290 (1946).
Caulescent annual herbs, rarely perennial, often rather fleshy. Inflorescence
usually epiphyllous. Calyx appressed to fruit. Anthers most commonly
joined by an apical ligature.
Distribution. Predominantly Indo-China, extending to peninsular India,
Malaya, Sarawak and Java; usually calcicole, 0-1500 m, but mainly less
than 500 m. Species 60-77.

KEY TO SPECIES OF SECTION MICROCHIRITA

1. Petiole winged . 3. heterotricha
-+  Leaves sessile, or, if petlolate peuole not wmged . 2

Fringe of clavate hairs in the mouth of the corolla mbe above

the position of the anthers . : 5 . 3
-+ No fringe of clavate hairs in the corolla tube . 4 5
3. Petioles with glandular hairs; stem glabrescent . 60. caliginosa
+  Petioles eglandular; stem hairy to densely hairy . 5
4. Anthers concolorous; stem woody & £ , 61. sericea
- Anthers with dark spots; stem herbaceous . 2 n 64. viola
5. Corolla cream, yellow or orange . : : 0 6
-+ Corolla blue or purple i 5 5 : : x £ 12
6. Corolla lobes cream . ¢ 5 5 g 7
-+ Corolla lobes yellow or orange 8
7. Corolla with purple spots in the throat leaves elllptlcal or

narrowly elliptical : : 65. tubulosa
-+ Corolla without purple spots lEdVeS ovate z % 66. hamosa

8. Corolla uniform orange, or orange with darker orange marklngs
in the throat
-+ Corolla yellow or orange wuh dark purple brown markmgs in
the throat " . e 10
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9. Corolla uniform orange; anthers more than 2:5 mm across
67. marcanii

+ Corolla wuh d.arker orange markmgs in LI;\e throat anthers
less than 2+4 mm across e 68. micromusa
10. Markings forming a ring round the mouth of the corclla 69. oculata
<+ Markings confined to the lower surface of the throat i ! I

11.  Fruit more than 4 cm long; calyx more than 8 mm long
70. elphinstonia
+ Frun less lhan 3 5 cm long, calyx less than 7 mm Iong 71. bimaculata

12.  Filaments coiled; anther-thecae parallel 5 37. obtusa
-+  Filaments geniculate; anther-thecae divergent 13
13. Calyx lobes widest above the middle (narrowly obovate),

densely hairy . 72. barbata
+  Calyx lobes widest at or below lhe mxddle, or lmeal sparsely

hairy to hairy . 5 5 14
14. Corolla more than 2-5 cm Ioug 5 8 9 2 : . 15
+ Corolla less than 2:4 cm long . § . . 17
15. Leaves entire; calyx teeth more than 10 mm long ? 73 ztmtrrformzs
+  Leaves toothed; calyx teeth less than 8 mm long . 16
16. Leaf apex acute to obtuse; anthers joined by an aplcal

connective . N 74. lavandulacea
+  Leaf apex acuminate; anthers fused face to face z . 63. elata
17.  Bracts fused, cup-like; fruit hairy s . 3 . L 18
+  Bracts free; fruit gldbrous : 75. involucrata
18.  Stem less than 15 cm; leaves enurc or obscurcly %errate 76. caerulea
-+ Stem more than 15 cm; leaves serrate . 5 3 77. rupestris

SECTION GIBBOSACCUS

1. C. sinensis Lindl. in Edwards’s Bot. Reg. 30: t.59 (I xi 1844). Curtis’s
Bot. Mag. 73:t.4284 (1847). Bentham in Fl. Hongkong. 259 (1861). C.B.CL
in A.DC., Monogr. Phan. 5:130 (1883).

Type: herb. Lindley (CGE, not seen).

Icon.: FI. des Serres 2, 1:t. 23 (1845).

Syn.: Roettlera sinensis (Lindl.) O. Kuntze, Rev. Gen. 2:477 (5 xi 1891).
Didymocarpus sinensis (Lindl.) Lévl. in C.R. Ass. Fr. Avanc. Sci.
34:427 (1906).

Chirita sinensis var. angustifolia Dunn in J. Bot. Lond. 45:403 (i 1907).
Type: Hong-Kong, northern precipices of Ma-on-Shan, Herb. Hong-
Kong 1135, not seen.
Chirita sinensis var. bodinieri Lévl. in Fedde, Rep. 9:328 (10 v 1911).
Type: Hong-Kong, Happy Valley, Rochers de la Cascade, 17 v 1895,
Bodinier s.n., (holo. E; iso. P).
Chirita dryas Dunn in Kew Bull. Addit. Ser. 10:195 (1912). Type:
Kwangtung Province, North-west River, Herb. Hong-Kong 248 (K).
Acaulescent herbaceous perennial. Rhizome up to 2 cm thick, vertical or
horizontal, with fibrous roots. Internodes very short. Leaves apparently
whorled, ovate to narrowly elliptical, IT X 75— 13 X 4 cm, obtuse to acute,
shallowly crenate to dentate; base decurrent; lateral veins 3 — 5 on each side,
not paired; hairs of two kinds, short, appressed and longer, sparser, erect;
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upper surface of leaf sometimes with white and purple markings; petiole up
to 5 cm, winged, hairy. Inflorescence axillary, scapiform, 1-several on each
stem, 1-6-flowered, peduncle up to 20 cm, purple, with purple long and short
patent hairs. Bracts paired, free, ovate or elliptical to narrowly elliptical,
14 X 0°5-3'5 X I cm, obtuse or acute, entire, veins parallel, outer surface
with similar hairs to peduncle, inner surface sub-glabrous. Bracteoles, if
present, smaller than bracts. Pedicels up to 25 cm, densely patent hairy with
long glandular and short eglandular hairs. Calyx divided to the base, teeth
ovate to elliptical, 2:3 X 1-7-3.2 X 2—45 X 15 mm, rounded at the tip,
sparsely hairy. Corolla 3-3.5 cm long, slightly hairy outside, tube 1-2-1-5 cm
wide at the mouth, deeply pouched, white or pale lavender, two ridges with
orange-yellow markings above, two orange-yellow spots below anthers, lobes
blue-purple or rose-purple. Filaments inserted 1-2 cm from the base of the
corolla, 1-1-1 cm long, geniculate about 0-4 cm from the point of attachment,
sparsely hairy. Anther-thecae divergent, 1-8—2-2 mm across, anthers fused face
to face, glabrous. Staminodes 0-6-0+7 cm, slightly hairy. Disc an obscurely
2-lobed ring 1 mm deep. Gynoecium densely hairy with predominantly
glandular hairs, 1-8-2'5 cm long, 0'9 mm wide below, narrowing to 0-4 mm
below the stigma, which is 2-lobed, up to 1-1 mm wide; fruit not seen.
Distribution. China: Kwangtung. Hong-Kong. Moist, shady, rocky places.
Fl. 2, 6-8.

HoNG KONG. Pic Victoria, 1000 ft, vii 1894 [fl.], 21 viii 1898 [fr.] Bodinier 761
(P); vi 1851, Hance 378 (BM, P).

CHiNA. Kwantung, Wan Chai Gap, wet place, Lamont 532 (BM). Wing-nai-
chung Ravine, dripping cavern, viii 1884, Sampson 478 (BM). Tank Ravine,
25 viii 1859, Urquhart s.n. (K), Wright 343 (K). Tai modian, 1500 ft., 19 ii
1909, Herb. Hong Kong 7041 (P).

CULTIVATED MATERIAL. Seed from Batcheller, New Hampshire, U.S.A., 1966,
originally from Montreal Botanic Garden, coll. viii 1967, C.5421 (E).

2. C. colaniae Pellegrin in Bull. Soc. Bot. Fr. 73:418 (1926). Pellegrin in
Lecomte, Fl. Gén. Indo-Chine 4:529 (1930).
Lectotype: Vietnam, Tonkin, province de Bac-Giang, Lang Mit, v 1925,

Mile E. Colani 2.935 (P).

Acaulescent herbaceous perennial. Rhizome up to 2 cm thick, short,
vertical, with fibrous roots. Leaves apparently whorled, broadly ovate to
ovate, 6:5 X 25— 15 X 9 cm, obtuse to acuminate, shallowly crenate; base
oblique, decurrent; lateral veins 4-5 on each side, not paired; hairs sparse,
except round the margin, which has an appressed band of hairs; petiole up
to 9 cm, winged, hairy. Inflorescence scapiform, 1-several on each stem,
1-8-flowered, peduncle up to 30 cm, eglandular hairy. Bracts paired or
ternate, narrowly elliptical, 06 X 0-2 - 25 X 0°5 cm, entire, veins parallel,
margin ciliate, surfaces slightly hairy. Bracteoles similar to but smaller than
bracts. Pedicels 0-3-2(-13) cm, sparsely to densely hairy with glandular or
eglandular hairs. Calyx divided to the base, teeth narrowly triangular,
6 X1-8 X 1-6 mm, acute, sparsely hairy to hairy with eglandular hairs.
Corolla 3-5-4'2 cm long, tube 1'5 cm wide at the mouth, slightly curved
and slightly pouched, slightly hairy outside, violet. Filaments inserted 1 cm
from the base of the corolla, 1-3 cm long, geniculate about 0-6 cm below the
anthers, sparsely hairy. Anther-thecae divergent, 3-3-5 mm across, anthers fused
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face to face, hairy along suture. Staminodes inserted 0-7 cm from the base of the
corolla, 0-7 cm long, hairy and with a small tuft of hairs apically. Disc an
oblique ring 0-5-1 mm deep. Gynoecium densely hairy with eglandular hairs,
2'5 cm long, 1-2 mm wide below, narrowing to 0-5 mm; stigma deeply
2-lobed, 1-5 mm wide. Fruit not seen; calyx apparently persistent.
Distribution. Vietnam: Tonkin, Annam. Fl. 2, 4, 5.

VieTnaM. Tonkin, province de Bac-Giang, Lang Mit, v 1925, Colani 2:935
(isosyntype C). Province de Langson, Bang Mac, sur falaises calcaires
ombragées, fl. violacées, 17 ii 1940, Pételot 7-219 (E,P). Annam, Nui Bach
Ma prés Hué, grande cascade, 1000 m alt., plante grasse sur roche humide,
fl. violet mauve, 15 iv 1939, Poilane 29736 (P).

3. C. heterotricha Merrill in Lingnan Sci. J. 13:71 (27 i 1934).
Type: China, Hainan, Hung mo Shan, 3 v 1929, Tsang, Tang & Fung 17559
(holo. NY not seen; iso. K).

Herbaceous perennial. Stem erect, unbranched, to 12 ¢cm, woody at the
base, swollen, glabrescent with white hairs. Infernodes 0-5-2+5 cm. Leaves
clustered at the stem apex, ovate, 8 X 3-17 X I0 cm, acute, entire or
shallowly dentate; base decurrent; lateral veins 5~7 on each side, not paired,
obscure in more membranous leaves; hairs white, appressed, sparse to dense
on both surfaces; petiole 1-10 cm, winged; leaf scars prominent. Inflorescence
axillary, up to 5 towards the apex of a stem, each 2-15 flowered, peduncle
12-25 cm, with a mixture of glandular and eglandular hairs. Bracts paired,
free, nmarrowly triangular, acute. 0'5 X 0-I-2'5 X 06 cm, entire, with
eglandular hairs on both surfaces. Bracteoles similar to but smaller than
bracts. Pedicels 0'5-5 cm. Calyx divided to the base, teeth very narrowly
triangular, 10 X 0-5-1 mm, with eglandular hairs inside and out. Corolla
about 3-5 cm long, tube about 1 cm wide, slightly gibbous, sparsely hairy on
the outer surface, with a glandular patch on the roof of the mouth inside,
white or pale lavender. Filaments inserted about 0'5 cm from the base of
the corolla, geniculate, hairy in the lower part. Anther-thecae divergent,
2 mm across, anthers fused face to face, glabrous. Staminodes inserted
about 1 cm from the base of the corolla, glabrous. Disc an obscurely lobed
ring o5 mm deep. Gynoecium hairy, 3 cm long, 1-0 mm wide below, narrow-
ing to 0-5 mm; stigma obscurely 2-lobed. Fruit to 9 cm, glabrescent; calyx
persistent.

Distribution. China: Hainan. Moist, shady, rocky places. FI. 4-7, 10.
CHINA. Hainan: Ngai District, Wong Kam Shan, erect herb in thicket on
moist steep slope, 12 X 1932, Lau 555 (BM, E, K, P); Ngo Ko Shan, near
Tsat Cha village, moist cliff in forest, 5 vi 1933, Lau 1872 (BM); Ch’ang-
Kiang District, Ngo Ko Shan, moist cliff in forest, semi-woody, erect, 2 m
high [sic], leaves edible, 5 vi 1933, Lau 1879 (P); Forest, Bak Sa, herb in dense
woods, 17 iv 1936, Lau 26309 (A); Yaichow, in dense shade on rocks along
streams, 29 vii 1933, Liang 62329 (P).

The limited material available shows two extremes: Lau 555 with thin-
textured leaves with obscure lateral veins, entire margins and narrow bracts
and Lau 1872 & 26309 with larger, shallowly crenate leaves with obvious
lateral veins and wider bracts. Liang 62329 is intermediate. Further material
may indicate that two species are involved here.
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4. C. rotundifolia (Hemsley) D. Wood in Notes R. B. G. Edinb. 31:371

(iv 1972).

Syn.: Didymocarpus rotundifolius Hemsley in J. Linn. Soc. (Bot.) 26:230
(12 iv 1890) .

Type: China, Kwangtung, North River, Ford 106 (K).

Acaulescent herbaceous perennial. Rhizome horizontal, up to 0-8 cm
thick. Leaves clustered at the apex of the rhizome, orbicular, 1:6 X 16—
49 X 53 cm, obtuse, entire, subcordate, lateral veins 3—4 on each side, not
paired, both surfaces evenly hairy; petiole up to 4-5 cm, winged, hairy.
Inflorescence axillary, scapiform, 1-6 on each stem, up to 7-flowered, peduncle
up to 13 cm, eglandular hairy. Bracts paired, free, narrowly triangular,
4 X0-8—5 X 1.0 mm, hairy on outer surface, inner surface subglabrous;
bracteoles similar but smaller. Pedicels 1-7-7 cm, glandular hairy. Calyx
divided to the base, teeth narrowly triangular, 4-5 x 1 mm, acute, glandular
hairy. Corolla 2:3-2+6 cm long, tube 1 ¢cm wide at the mouth, very slightly
pouched, slightly hairy outside, shortly hairy above the anthers inside,
tube and lobes purple. Filaments inserted 07 cm from the base of the
corolla, 07 cm long, strongly geniculate 0-2 cm above the point of insertion,
glandular in the upper part. Anther-thecae divergent, 2-5 mm across, anthers
fused face to face, glabrous. Staminodes inserted 0-6 cm from the base of the
corolla, 03 cm long, glabrous. Disc an obscurely lobed ring 0-4 mm deep.
Gynoecium 1-2-1-6 cm long, densely glandular-hairy, 1-0 mm wide, narrow-
ing to 0.4 mm below the 2-lobed stigma which is 1-1 mm wide. Fruit
3'5 X 0-2 cm, hairy; calyx persistent.

Distribution. China. Known only from the type collection.

5. C. eburnea Hance in J. Bot., Lond. 21:168 (vi 1883).

Type: China, prov. Canton, juxta Sai-ngau, secus fl. Lien-chau, 5 x 1881,

Henry [Herb Hance] 22129 (holo. BM).

Syn.: Roettlera eburnea (Hance) O. Kuntze, Rev. Gen. 2:476 (5 xi 1891).
Didymocarpus eburneus (Hance) Lévl. in C.R. Ass. Fr. Avanc. Sci.
34:427 (1906).

Chirita fauriei Franchet in Bull. Mens. Soc. Linn. Paris 1:450 (1885).
Type: Chine, prov de Koui-tchéou, 1858, Perny s.n. (holo. P).
Didymocarpus fauriei (Franchet) Lévl. in C.R. Ass. Fr. Avanc. Sci.
34:427 (1906).

Acaulescent perennial herb. Rhizome up to 2-5 cm thick, vertical, some-
times branched, heavily marked with leaf scars, with long fibrous roots.
Leaves apparently whorled, elliptical to narrowly elliptical, 3 x1-2—15 X 6
cm, acute to obtuse, entire or shallowly crenate, base decurrent, evenly
appressed hairy on both surfaces, lateral veins 3-5 on each side, not paired;
petiole winged, up to 1 cm wide, 10 em long. Inflorescence axillary, scapi-
form, 1-5 on each stem, 1-7 (-17) (often 2)-flowered; peduncle 3-30 cm,
with eglandular hairs. Bracts paired, free, broadly to narrowly elliptical,
1 X0'6-4-2 X 2:8 cm, obtuse or acute, entire, outer surface eglandular
hairy, inner surface sparsely hairy with glandular and eglandular hairs,
veins parallel. Bracteoles narrowly ovate, acute, glandular hairy. Pedicels
up to 2-5 cm with long glandular and short eglandular hairs. Calyx divided
to the base, teeth narrowly triangular, 7 x 16 -9 X2-2 mm, outer surface
with glandular and eglandular hairs, inner surface eglandular hairy. Corolla













































































































































































































