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Abstract Based on a phylogenetic analysis of Asian

Gesneriaceae with the most comprehensive coverage at the

genus level to date, the new genus Chayamaritia is estab-

lished and described in subfamily Didymocarpoideae, tribe

Trichosporeae, subtribe Didymocarpinae. It contains two

species, of which one, Chayamaritia smitinandii

(B.L.Burtt) D.J.Middleton, was formerly placed in the

genera Chirita and Henckelia. The other, Chayamaritia

banksiae D.J.Middleton, is newly described. The exclusion

of Chayamaritia smitinandii from Henckelia further clari-

fies the taxonomic and biogeographic limits of Henckelia

following its considerable recircumscription during the

recent remodelling and synonymisation of Chirita.

Keywords Biogeography � Chayamaritia �
Gesneriaceae � New genus � Molecular phylogeny �
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Introduction

The genus Chirita Buch.-Ham. ex D.Don was remodelled

and split into five genera by Weber et al. (2011a). Chirita

included a heterogeneous assemblage of species that was

united by the possession of the so-called ‘chiritoid stigma’.

The chiritoid stigma is where the upper lobe of the stigma is

not developed and the lower lobe is enlarged and often bifid

(see Wu and Raven 2000, p 326). Despite a very diverse

range in other characters, the possession of a chiritoid stigma

was considered diagnostic for Chirita until Möller et al.

(2009, 2011) demonstrated that the included species did not

form a monophyletic group. The species were divided be-

tween redefined genera by Weber et al. (2011a) who also

noted that therewas a number of species forwhich the correct

generic placement in the new system was problematic. This

was largely due to these species not having been included in

the molecular phylogenetic analyses and because the avail-

able herbarium material was rather sparse and/or poor to

properly study the morphology. One such highlighted spe-

cies was Chirita smitinandii B.L.Burtt. This species was

moved into Henckelia Spreng., even though its relationships

were not well understood, largely because no species could

be left behind in Chirita when this genus was synonymised

underHenckelia. SinceWeber et al. (2011a) we have had the

opportunity to collect newmaterial ofHenckelia smitinandii

(B.L.Burtt) D.J.Middleton &Mich.Möller and study it much

more closely,morphologically andwithDNAsequence data.

This paper presents our conclusions on this species and a new

species clearly related to it.
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Materials and methods

Plant material

Herbarium material has been studied from the following

herbaria: BKF, CMU, E, K, L, P, QBG [abbreviations from

Thiers (continuously updated)].

For the phylogenetic analyses, the extensive Old World

Gesneriaceae matrix of Middleton et al. (2014) with 225

samples of tribe Trichosporeae (Weber et al. 2013), cov-

ering 52 out of 67 genera recognized in the tribe at present

(Möller et al. 2011, 2014; Weber et al. 2013; Middleton

et al. 2014), was extended by two Tribounia D.J.Middleton

samples, four Didissandra C.B.Clarke samples, two sam-

ples of Henckelia smitinandii and one sample of an unde-

scribed but similar species (Table 1). Not included were

the African genera sensu Weber et al. (2013), and the Asian

Deinostigma W.T.Wang, Championia Gardner (for both of

which no material was available) and Beccarinda Kuntze.

Beccarinda and Championia likely belong to the basal

lineages of tribe Trichosporeae, in subtribe Leptoboeinae

(Weber et al. 2013). The trees were rooted on Tetraphyllum

Griff. ex C.B.Clarke (Möller et al. 2009).

This wide sampling across tribe Trichosporeae was

deemed prudent to correctly place the three samples under

investigation within the tribe, since the morphological

characteristics of the Henckelia smitinandii group do not

suggest a placement near or in any existing Asian genus.

Phylogenetic analysis

The sequences of the nuclear ribosomal internal transcribed

spacers (ITS) and plastid trnL-F intron-spacer (trnL-F) for

the Didissandra and Henckelia smitinandii group samples

were acquired as described in Weber et al. (2011a). The

newly acquired sequences have been submitted to Gen-

Bank (Table 1) and sequence matrices and tree files to

TreeBase (http://purl.org/phylo/treebase/phylows/study/TB2:

S17032).

Combinability tests of the two datasets, trnL-F and ITS,

for phylogenetic analyses, and calculation of branch sup-

port were carried out as in Weber et al. (2011a), with the

difference in sampling frequency in the Bayesian inference

(BI) analysis (every 1000th generation) and the burn-in

(250,000 generations, 5 %).

Results

The combined ITS and trnL-F matrix was 2209 characters

long (1000 for ITS, 1209 for trnL-F). Of these, 66 had to be

removed from the beginning of the plastid matrix due to

sequencing artefacts, and 145 characters had to be excluded

from the ITS matrix because of alignment ambiguities in

hypervariable regions. Of the remaining 1998 characters,

939 were constant, 292 autapomorphic and 767 (38.4 %)

parsimony informative. The two matrices were analysed

together because the partition homogeneity test (PHT,

P = 0.39) indicated no incongruence in phylogenetic sig-

nal between the two data sets.

The parsimony analysis resulted in 35,844 parsimonious

trees (length = 6712 steps, consistency index = 0.2869,

retention index = 0.6763). The characteristics of the

Bayesian inference analysis indicated a good convergence

of the two independent runs (Online Resources 1–5). There

were differences in topology between the parsimony tree

and Bayesian inference tree (Online Resources 6–8).

However, these concern areas which received little or no

branch support.

The three Henckelia smitinandii group samples formed a

strongly supported clade (PP = 1; BS = 100 %) (Fig. 1)

that is quite distant from the rest of Henckelia and not

nested within any other genera. We, therefore, recognise

them here as the new genus Chayamaritia, and the samples

are labelled as such in Fig. 1. The genus is placed in

subtribe Didymocarpinae, as well supported sister to

Petrocosmea Oliv. (PP = 1; BS = 82 %). The clades of

these two genera have long stems, indicating that the

genera represent distinct units (Online Resources 6, 8). The

two genera together are sister to Allostigma W.T.Wang

(PP = 1; BS = 69 %) and these together sister (PP = 96;

BS B 50 %) to a clade comprised of Pseudochirita

W.T.Wang and Loxostigma C.B.Clarke (PP = 1;

BS = 73 %). The latter clade relationship, however, was

not retrieved in the MP analysis (Online Resource 7).

However, the sister relationship of the clade that includes

Chayamaritia (and Petrocosmea) to a clade including the

six genera Glabrella Mich.Möller & W.H.Chen, Brig-

gsiopsis K.Y.Pan, Anna Pellegr., Raphiocarpus Chun,

Lysionotus D.Don and Hemiboea C.B.Clarke was identical

between the two phylogenetic analyses, including almost

all relationships amongst the six genera. All of these, ex-

cept for the two Glabrella species, are caulescent.

Discussion

We have assembled the largest dataset at the genus level to

date for the family Gesneriaceae to investigate the position

of a morphologically distinct lineage that was suspected to

represent a new evolutionary unit. Indeed, our results

showed that the samples formed a separate lineage and we,

therefore, establish a new genus: Chayamaritia. The phy-

logenetic position of Chayamaritia in the molecular phy-

logeny is interesting, since most members of this clade

combine a caulescent habit with an opposite decussate leaf

1948 D. J. Middleton et al.
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arrangement, except Chayamaritia and Petrocosmea.

Chayamaritia, with its thick, short and prostrate stem and

alternate leaf arrangement, could be seen as a transition

from a caulescent habit to the rosette forms of Petrocos-

mea. Several species of Petrocosmea sect. Deinanthera

W.T.Wang have long-petioled and pubescent leaves

Fig. 1 Bayesian inference tree with genera collapsed (based on tree

Online Resource 8), except Chayamaritia, based on combined

analysis of ITS and trnL-F data. Numbers along branches are

posterior probabilities (italics) and parsimony bootstrap values (bold).
Asterisk indicates values\50 %
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ö
ll
er

et
al
.
(1
9
9
9
)

K
a

is
u
p

ee
a

h
er

b
a
ce

a
(C
.B
.C
la
rk
e)

B
.L
.B
u
rt
t

K
.

L
a

rs
en

4
4

2
7

2
[C
u
lt
.

R
B
G
E
1
9
9
7
2
9
1
8
]

E
T
h
ai
la
n
d
,
C
h
ac
h
o
en
g
sa
o
,
K
h
ao

T
ak

G
ro
ep

F
J5
0
1
4
5
9

F
J5
0
1
3
0
9

L
ep

to
b
o

ea
m

u
lt

ifl
o

ra
(C
.B
.C
la
rk
e)

G
am

b
le

su
b
sp
.
g
ra

n
d
if

o
li

a
B
.L
.B
u
rt
t

K
.

L
a

rs
en

et
al

.
3

2
0

6
5

E
T
h
ai
la
n
d
,
C
h
an
th
ab
u
ri
,
K
h
as
o
P
h
ra

B
at

F
J5
0
1
4
4
2

W
ei

et
al
.
(2
0
1
0
)

L
ie

b
ig

ia
b

a
rb

a
ta

(J
ac
k
)
D
.J
.M

id
d
le
to
n

P
.

W
o

o
d
s

1
0

7
1

(C
6

5
7

0
)

E
In
d
o
n
es
ia
,
Ja
v
a,

fo
re
st
ab
o
v
e

C
ib
o
d
as

G
ar
d
en

F
J5
0
1
5
3
8

JF
5
0
1
3
5
9

L
it

o
st

ig
m

a
co

ri
a
ce

if
o

li
u

m
Y
.G
.W

ei
,
F
.W

en
&

M
.M

ö
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ö
ll
er

&
A
.W

eb
er

ex
S

m
it

h
so

n
ia

n
In

st
it

u
te

9
4
-

0
8

7
[C
u
lt
.
R
B
G
E

1
9
9
5
1
2
0
5
]

E
C
h
in
a,

u
n
k
n
o
w
n
lo
ca
li
ty

A
J4
9
2
2
9
1

F
J5
0
1
3
4
6

P
ri

m
u

li
n

a
sp

in
u

lo
sa

(D
.F
an
g
et

W
.T
.W

an
g
)

Y
in

Z
.W

an
g

Y
.Z

.
W

a
n

g
0

6
7

1
3

3
P
E

C
h
in
a,

G
u
an
g
x
i

D
Q
8
7
2
8
1
3

D
Q
8
7
2
8
3
0

P
ri

m
u

li
n

a
ta

b
a

cu
m

H
an
ce

Q
.J

.
X

ie
an
d

C
.X

.
Y

e
s.

n
.

[C
u
lt
.
R
B
G
E
1
9
9
5
1
5
4
0
]

E
C
h
in
a,

G
u
an
g
d
o
n
g
,
L
ia
n
R
iv
er

A
J4
9
2
3
0
0

F
J5
0
1
3
5
2

P
ri

m
u
li

n
a

w
en

ts
a
ii
(D

.F
an
g
et

L
.Z
en
g
)
Y
in

Z
.W

an
g

J.
M

.
L

i
1

1
6

3
0

P
E

C
h
in
a,

G
u
an
g
x
i

D
Q
8
7
2
8
1
2

D
Q
8
7
2
8
3
1

P
se

u
d
o

ch
ir

it
a

g
u

a
n

g
xi

en
si

s
(S
.Z
.H
u
an
g
)

W
.T
.W

an
g

M
.

M
ö
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ö
ll

er
an
d

Y
.G

.
W

ei
M

M
O

0
5
-7

5
1

E
,
IB
K

C
h
in
a,

G
u
an
g
x
i,
Ji
n
g
x
i
co
u
n
ty

H
Q
6
3
2
9
0
9

H
Q
6
3
3
0
0
4

R
a

m
o
n

d
a

m
yc

o
n

i
(L
.)
R
ch
b
.

V
o
u
ch
er

fr
o
m

C
u
lt
.
R
B
G
E

1
9
7
1
1
4
7
7

E
S
p
ai
n
,
P
y
re
n
ee
s

A
J4
9
2
3
0
1

M
ö
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lé
ar
,
R
an
o
m
af
an
a

F
J5
0
1
4
4
4

A
F
3
1
6
9
2
9

S
tr

ep
to

ca
rp

u
s

re
xi

i
(H

o
o
k
.)
L
in
d
l.

K
.

Jo
n

g
s.

n
.
[C
u
lt
.
R
B
G
E

1
9
8
7
0
3
3
3
]

E
S
o
u
th

A
fr
ic
a,

N
E
C
ap
e,

G
ra
h
am

st
o
w
n

A
J4
9
2
3
0
5

A
F
3
1
6
9
7
9

S
tr

ep
to

ca
rp

u
s

sa
xo

ru
m

E
n
g
l.

A
.

C
h
a

u
te

m
s
an
d

M
.

P
er

re
t

0
1
-0

2
3

G
cu
lt
.
C
JB

G
F
J5
0
1
4
4
7

–

S
tr

ep
to

ca
rp

u
s

sa
xo

ru
m

E
n
g
l.

I.
C

.
M

a
th

er
4
[C
u
lt
.
R
B
G
E

1
9
7
2
1
4
9
9
]

E
T
an
za
n
ia
,
T
an
g
a
re
g
io
n

–
A
F
3
1
6
9
1
4

T
et

ra
p

h
yl

lu
m

ro
se

u
m

S
ta
p
f

H
.K

.
K

u
rz

w
ei

l
7

9
8

W
U

T
h
ai
la
n
d
,
K
ra
b
i
P
ro
v
in
ce

F
J5
0
1
4
3
4

H
Q
6
3
2
9
5
0

T
ri

b
o

u
n

ia
g

ra
n
d

ifl
o

ra
D
.J
.M

id
d
le
to
n

D
.J

.
M

id
d

le
to

n
an
d

P
.

T
ri

b
o

u
n

5
2

0
5

E
T
h
ai
la
n
d
,
K
an
ch
an
ab
u
ri
,
M
u
an
g
,

W
at

T
h
am

K
h
ao

P
u
n

JX
8
3
9
2
8
1

JX
8
3
9
2
8
0

T
ri

b
o

u
n

ia
ve

n
o

sa
(B
ar
n
et
t)
D
.J
.M

id
d
le
to
n

D
.J

.
M

id
d

le
to

n
an
d

P
.

T
ri

b
o

u
n

4
5

8
9

E
T
h
ai
la
n
d
,
L
am

p
an
g
,
M
ae

P
ri
k
,
T
h
am

N
am

P
h
a
P
h
an
g
am

JX
8
3
9
2
8
2

JX
8
3
9
2
8
3

1960 D. J. Middleton et al.

123

Author's personal copy



somewhat resembling those of Chayamaritia. However, the

flowers of the two genera are very different, clearly

forming a long corolla tube in Chayamaritia and often flat-

faced or with only a short tube in Petrocosmea. In fact, the

corolla of the former is rather similar in shape and size to

those found among most other genera in the clade, such as

Pseudochirita and Allostigma. In addition, the imbricate

sepals of Chayamaritia are rather characteristic and ap-

parently uncommon in Asian Gesneriaceae. Although we

have not done an extensive survey, we are aware of im-

bricate sepals only in some species of Petrocosmea (e.g. P.

bicolor D.J.Middleton & Triboun) and Paraboea (e.g. P.

sinensis (Oliv.) B.L.Burtt).

An alternate leaf arrangement occurs in genera across

the family Gesneriaceae and, amongst those from the Old

World, can be found in tribe Trichosporeae, subtribe

Leptoboeinae, in most species of Boeica C.B.Clarke and

some species of Rhynchotechum Blume, and in subtribe

Didymocarpinae in the recently described Billolivia

D.J.Middleton (Middleton et al. 2014) and in Cathayanthe

W.Y.Chun from Hainan. None of these have been shown to

be closely related to Chayamaritia (Fig. 1).

Henckelia is likely to remain a confusing concept for

some time to come due to its very radical realignment

following its treatment by Weber et al. (2011a). It was a

large genus both before and after being redefined by Weber

et al. (2011a), but only a minority of the species is common

to both circumscriptions. The other result of the new genus

concept for Henckelia is that it shifted from being a genus

with two centres of diversity in South India/Sri Lanka and

Malesia to being a genus of India, Sri Lanka and the Hi-

malayas with extensions into northern Thailand, northern

Laos and northern Vietnam. In the old concept, most of its

species were found in the aseasonal wet tropics of Malesia

south of 9�N, and in the new concept all species bar one in

Southeast Asia are only found north of 18�N. Indeed, if it
were not for the extremely widespread Henckelia ana-

choreta (Hance) D.J.Middleton & Mich.Möller, which is

found from around 30�N in China to around 13�N in

Thailand, there would be no overlap with Chayamaritia

which occupies a zone between the old and most of the new

concepts of Henckelia at 14–18�N. There is a similar

biogeographic split with its sister genus Petrocosmea, all

species of which are only found north of 18�N except for

the poorly known Petrocosmea condorensis Pellegr., which

occurs on Con Son Island off the south coast of Vietnam.

This species is almost certainly misplaced in Petrocosmea

but requires further study.

Chayamaritia is the fifth new genus of Gesneriaceae

described from Southeast Asia since 2012, the others being

Somrania D.J.Middleton (Middleton and Triboun 2012)

and Tribounia (Middleton and Möller 2012), both from

Thailand, Billolivia (Middleton et al. 2014), from Vietnam,

and Glabrella from South China (Möller et al. 2014).

Somrania and Billolivia were described from species that

were also previously unknown. The situation with Chaya-

maritia is more akin to Tribounia and Glabrella in that the

type species of each of them were previously described in

other genera. In the cases of Chayamaritia and Tribounia,

the discovery of a new but clearly related species to these

original two species was the spur to investigate their rela-

tionships that then resulted in new genera. All of these new

genera, each supported by molecular phylogenetic studies

(Möller et al. 2009, 2011; Middleton and Möller 2012;

Middleton et al. 2014; Puglisi 2014), present a contrast to

the other recent trend in Gesneriaceae systematics where

large numbers of genera have been synonymised (Möller

et al. 2011; Weber et al. 2011b, 2011c) or radically re-

aligned (Weber et al. 2011a; Middleton et al. 2013).

Although there are unlikely to be more large realignments

of genera, there are still a number of genera where the

limits are in need of clarification, including other species

assemblages formerly placed in Chirita (see Weber et al.

2011a).

Conservation assessments using IUCN (2012) guideli-

nes are calculated for one species. For the other species,

Chayamaritia banksiae, it is concluded that there are in-

sufficient data to give an assessment.

Taxonomic treatment

Chayamaritia D.J.Middleton & Mich.Möller, gen. nov.—

TYPE: Chayamaritia smitinandii (B.L.Burtt)

D.J.Middleton.

Description: Herb with thick, short, somewhat fleshy

stem firmly attached to rock. Leaves simple, congested,

alternately arranged around thick stem, petiolate, pubescent

above and beneath, venation pinnate, eucamptodromous,

tertiary venation alternate percurrent. Inflorescences axil-

lary, scapose, 2–12-flowered, pubescent throughout, flow-

ers somewhat pendent. Calyx of five lobes divided to base,

strongly imbricate, upper lobe generally larger, margins

minutely to coarsely dentate. Corolla with a long broad

tube and 2-lipped limb with slightly spreading lobes; tube

dorsally with 2 furrows with a ridge inbetween; upper lip

2-lobed, lobes rounded; lower lip 3-lobed, lobes rounded.

Fertile stamens 2, the anterior ones; filaments inserted

around or slightly below middle of corolla tube, bent

around the middle, widest in middle; anther with 2 thecae,

thecae parallel, glabrous, adnate tip to tip, touching face to

face; lateral staminodes 2, large; medial staminode small.

Disc a small 5-lobed or 5-crenate ring. Pistil with short

stipe, ovary and style, held in a wide groove in the dorsal

side of the corolla tube; ovary cylindrical, bicarpellate,

unilocular with two parietal placentae, ovules numerous;

stigma chiritoid, with a spathulate lower lobe, this bifid

Chayamaritia, a new genus from Southeast Asia 1961
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with blunt lobes. Fruit a fusiform capsule, shortly stipitate,

not twisted, dehiscence loculicidal along upper side. Seeds

small, numerous, unappendaged.

Diagnosis: Similar to both Henckelia and Primulina in

the tubular corollas, two fertile stamens and chiritoid

stigma but differing from both in the combination of

thickened rhizomatous prostrate stem, the alternately ar-

ranged leaves and the imbricate sepals.

Distribution: Central and eastern Thailand, Laos.

Etymology: The genus is named in honour of Dr

Kongkanda Chayamarit of the Forest Herbarium in Bang-

kok. She has been a tireless advocate of research on the

Thai flora and has been instrumental in the increase in

publication rate of the Flora of Thailand series in recent

years. She has done this through finding sources of funding

for field work and family accounts and through ensuring

that authors of accounts do not forget their promises!

Currently only known from two species, one of them

newly described here.

Key to the species in Chayamaritia

1. Calyx lobes 7–15 mm wide; corolla tube whitish

ventrally, lobe margins dentate; leaves 1.5–1.9 times as

long as wide, base rounded to subcordate…C. banksiae.

1. Calyx lobes 0.9–4.2 mm wide; corolla tube purple

ventrally, lobe margins more or less entire; leaves 1.8–5.6

times as long as wide, base cuneate to attenuate or rarely

rounded…C. smitinandii.

Chayamaritia banksiae D.J.Middleton, sp. nov.—

TYPE: Laos, Khammouan, Nam On catchment, Phou Ak

escarpment, Nakai Nam Theun NBCA, 936 m a. s. l., 22

May 2006, collected only as a living collection Newman

et al. LAO1428, grown on at the Royal Botanic Garden

Edinburgh as accession number 20060845*A and vou-

chered for the herbarium and as the holotype as Middleton

5220 (Holotype E) (Figs. 2, 3a–c, 4).

Description: Basal parts, petioles and leaf blades above

and below densely covered with short white appressed

hairs, these somewhat reddish when young. Leaves con-

gested; petioles 6–16 cm long; blade ovate, 8.8–18 9

5.7–10.7 cm, 1.5–1.9 times as long as wide, base rounded

to subcordate, sometimes slightly asymmetrical, apex

shortly acuminate, margin minutely dentate, midrib im-

pressed above, strongly prominent beneath, 8–9 veins on

each side of midrib, these impressed above, very prominent

beneath, tertiary venation obscure above, prominent be-

neath. Inflorescence 4–6-flowered, all axes and bracts pale

green with red appressed hairs; peduncle to 15.5 cm long;

bracts ovate, apex acuminate, margin dentate, c.

2 9 1.9 cm; pedicels 1.2–1.5 mm. Calyx lobes ovate,

15–21 9 7–15 mm, apex acuminate, pale green with red

and green appressed hairs, inside with white appressed

hairs in upper half, margin coarsely dentate but obscured

by ciliate hairs. Corolla 4.8–6.2 cm long, tube white ven-

trally and purple dorsally outside, white to pale purple with

2 parallel yellow lines ventrally inside, lobes purple outside

and inside, paler at base; tube 3.5–4.5 cm long; upper lip

with each lobe orbicular, apex rounded, margins minutely

dentate and ciliate, 10–14 9 12.5–16 mm; lower lip with

each lobe orbicular, apex rounded, margins minutely den-

tate and ciliate, lateral lobes 12.5–13 9 11–16 mm, middle

lobe 11–12 9 12–14 mm; outside of corolla short glandu-

lar pubescent throughout except at very base, glandular heads

of hairs very small, inside glabrous except for short glandular

hairs at sinus of upper lobes and sessile glands on ventral

throat. Fertile stamens inserted at 15–21 mm from corolla

base; filaments white, 11.5–15 mm long, geniculate and

widening at 6–8 mm, minutely and sparsely glandular pu-

berulent; anthers cream-coloured, 3 9 2.2–3 mm; lateral

staminodes 5.5–11 mm long, middle staminode 0.5–1.2 mm

long. Disc 5-lobed, c. 1.5 mm high, with sparse minute

glandular hairs. Ovary and style green, densely covered with

long eglandular hairs; ovary shortly stipitate, 20–28 mm long;

style 8 mm long; stigma only of lower lobe, c. 5 mm long,

this bifid with blunt lobes. Fruit unknown.

Diagnosis: Most similar to Chayamaritia smitinandii but

differing in the outside of the corolla being white ventrally

(purple in C. smitinandii), the leaf blade index mostly being

lower (1.5–1.9 vs. 1.8–5.6 times as long as wide in C. smiti-

nandii), the bladebase being rounded to subcordate (cuneate to

attenuate or only rarely rounded in C. smitinandii), the calyx

lobes being broader and more dentate (7–15 mm vs.

0.9–4.2 mmwide inC. smitinandii) and the corolla lobes being

minutely dentate along margin (entire in C. smitinandii).

Distribution: Endemic to Laos (Khammouan Province).

Habitat: Growing on sides of boulders in evergreen

forest.

Etymology: Named after the botanical illustrator Claire

Banks.

Proposed IUCN conservation assessment: Data Deficient.

Chayamaritia banksiae is only known from one collection,

and its complete distribution is unknown. The type specimen

was collected from a cultivated plant with known provenance

in Nakai Nam Theun National Biodiversity Conservation

Area in Khammouan Province in Laos. Although the collec-

tion locality is not particularly far from the populations of

Chayamaritia smitinandii in northeastern Thailand, the two

species are easily distinguished, most obviously in leaf and

sepal shapes as noted in the key and diagnosis.

Chayamaritia smitinandii (B.L.Burtt) D.J.Middleton,

comb. nov.—TYPE: Thailand, Nakhon Ratchasima, Khao

Yai National Park, 6 Oct 1962, T. Smitinand 7491 (Holo-

type BKF) (Figs. 3c, d, 4)

: Chirita smitinandii B.L.Burtt in Thai Forest Bull.,

Bot. 29: 89. 2001

1962 D. J. Middleton et al.
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: Henckelia smitinandii (B.L.Burtt) D.J.Middleton &

Mich.Möller, Taxon 60: 776. 2011.

Description: Leaves congested; petioles (1.1–)4–13 cm

long, densely pubescent; blades (3.2–)13–21 9 (0.8–)

2.5–10.5 cm, 1.8–5.6 times as long as wide, base attenuate

to cuneate or rarely rounded, apex acuminate, margin

minutely dentate, secondary veins 6–9, pale pubescent all

over above and beneath, more densely so beneath. Inflo-

rescences 2–12-flowered, all axes densely pubescent; pe-

duncles 11.5–26 cm long; bracts narrowly elliptic to

lanceolate, somewhat falcate, 7.7–34 9 1.8–8 mm, apex

acuminate, densely pubescent; pedicels 6.5–11 mm long.

Fig. 2 Chayamaritia banksiae D.J.Middleton. a Habit; b flower,

lateral view; c calyx opened out showing imbricate lobes; d corolla

dissection; e close-up of corolla lobe margin; f pistil; g close-up of

stigma showing enlarged and slightly bifid lower lobe. Drawn from

Middleton 5220 (e) by Claire Banks. Scale bars a = 5 cm; b–d, f,
g = 2 cm; e = 2 mm

Chayamaritia, a new genus from Southeast Asia 1963
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Calyx slightly zygomorphic with upper lobe longer than

others, lobes lanceolate or narrowly elliptic,

5.3–15 9 0.9–4.2 mm, apex acute or acuminate, margin

slightly toothed or appearing as large sessile glands on

margin, densely pubescent. Corolla 3.8–6 cm long, outside

deep purple throughout, paler proximally, inside with 2

ventral yellow lines in line with sinuses on lower lip and

down into tube; tube 3.5–4.5 cm long; upper lip with each

Fig. 3 Chayamaritia banksiae D.J.Middleton. a Whole plant in

cultivation at the Royal Botanic Garden Edinburgh; b Close-up of

flower showing strongly imbricate sepals; c Close-up of corolla throat

and stigma. Chayamaritia smitinandii (B.L.Burtt) D.J.Middleton.

d Fruiting population of Middleton et al. 5632. e Flowering plant of

Middleton et al. 5652. Scale bars in c, d = 1 cm

1964 D. J. Middleton et al.
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lobe squarish, apex rounded, margins ± entire,

8–11.5 9 9–11.5 mm; lower lip with each lobe orbicular to

obovate, apices rounded, margins ± entire, lateral lobes

5.5–8 9 10 mm, middle lobe 7–10 9 7–10 mm; outside

of corolla densely covered in gland-tipped purple hairs,

inside glabrous except for gland-tipped hairs along inside

of each furrow dorsally. Stamens inserted at 16–26 mm

from corolla base; filaments 9.5–13 mm long, white,

widest in middle, glabrous; anthers 2.1–2.7 9 2.1–3.1 mm;

lateral staminodes 4–5 mm long, medial staminode

0.7 mm long. Disc 0.9–1.4 mm, 5-crenate at margin. Pistil

40–47 mm long; ovary shortly stipitate, 26.5–30 mm long,

green, densely eglandular pubescent and with few subses-

sile glands; style 13.5–17 mm long, white, densely eglan-

dular pubescent intermixed with fewer and shorter gland-

tipped hairs; stigma with upper lip absent and an enlarged

spathulate entire lower lip, 2–3 mm long, weakly bifid at

apex. Fruit 3–5 cm long, 2.2–2.7 mm wide.

Distribution: Thailand (Nakhon Ratchasima, Nakhon

Nayok, Buengkan and Nakhon Phanom Provinces).

Habitat: In evergreen and submontane forest in deep

shade at 150–1200 m altitude.

Etymology: Named after the Thai botanist Tem Smiti-

nand (1920–1995) who was also a maternal uncle of

Kongkanda Chayamarit after whom the genus is named.

Proposed IUCN conservation assessment: Vulnerable

VU B1 ab(iii). This species has an Extent of Occurrence of

less than 20,000 km2, and the northeastern populations are

widely separated from the central populations by the pre-

dominant agricultural landscape of northeastern Thailand.

In addition, the known populations can be subject to

disturbance by the high visitor numbers found in the areas

where this species is found in Khao Yai National Park.

Additional specimens studied: Thailand: Nakhon

Nayok: Muang Nakhon Nayok, Hin Tang subdistrict, Pah

Dah Baek Falls, 12 Sep 2002, J.F. Maxwell 02-353 (BKF,

CMU, L); ibid, 19 Oct 2003, P. Palee 643 (CMU); Muang

Nakhon Nayok, Khao Yai National Park, Near Pha Ta-

Baeg Waterfall, 14 Oct 1984, G. Murata et al. T-52442

(BKF); Muang Nakhon Nayok, Khao Yai National Park,

Pah Da Bek trail to river, 20 Aug 2012, D.J. Middleton

et al. 5632 (E); Muang Nakhon Nayok, Khao Yai National

Park, Pha Diao Dai Nature Trail, 23 Aug 2012, D.J. Mid-

dleton et al. 5652 (E). Nakhon Ratchasima: Khao Yai

National Park, Khao Khiew, Pha Tom Chai, 14 Sep 1999,

S. Watthana 695 (QBG); Khao Yai National Park, Khao

Laem, 19 Oct 1969, C.F.v. Beusekom and C. Charoenphol

1758 (BKF, E, K, L, P). Nakhon Phanom: Phu Langka

National Park, Tadkham Falls, 30 Oct 1998, T. Wong-

prasert s.n. (BKF). Buengkan: Seka district, Phu Wua

Wildlife Sanctuary, Bang Bart stream, 10 Oct 2013, S.

Suddee et al. 4595 (BKF).

Until fairly recently, this species was only known from

600–1200 m altitude in Khao Yai National Park in Nakhon

Ratchasima and Nakhon Nayok Provinces. Recent collec-

tions from some distance to the northeast in Buengkan and

Nakhon Phanom Provinces were collected at much lower

altitudes.
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