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Abstract. Based on molecular phylogenetic analyses using seven plastid DNA markers (matK, rbcL, ndhF
and ycf1 exons; trnL intron; pshA-trnH and trnL-trnF intergenic spacers) and detailed morphological
investigations, five new species of Polyalthia Blume (Annonaceae Juss.) from Thailand are recognized,
described and illustrated. These species are: P. acuminatissima Wiya, Damth. & Chaowasku sp. nov.
(from Nakhon Phanom Province, northeastern region), P. esanensis Wiya, Damth. & Chaowasku sp. nov.
(from eastern and northeastern regions), P. chiangmaica Wiya, Damth. & Chaowasku sp. nov. (from
Chiang Mai Province, northern region), P. maxwelliana Wiya, Chanthamrong & Chaowasku sp. nov.
and P. miliusifolia Wiya, Chanthamrong & Chaowasku sp. nov. (both from Kanchanaburi Province,
southwestern region). All five species belong to one of the three major clades within the genus. Three of
them (P. acuminatissima, P. esanensis and P. chiangmaica) were previously misidentified as P. evecta
(Pierre) Finet & Gagnep., which is polyphyletic. Comparisons with their phylogenetically related or
morphologically similar species are provided and a key to the species of this major clade occurring in
Thailand is included. The conservation status of all five new species is provisionally assessed as Data
Deficient.
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Introduction

The genus Polyalthia Blume (Blume 1830) belongs to Annonaceae Juss., a large angiosperm family
prominent in lowland rainforests, comprising ca 108 genera (Damthongdee ef al. 2024) and about 2550
species (Couvreur et al. 2022). It is classified within a recently established subtribe Popowiinae Chaowasku &
D.C.Thomas of Miliuseae Hook.f. & Thomson, the largest tribe in the subfamily Malmeoideae Chatrou,
Pirie, Erkens & Couvreur (Nge et al. 2024). Historically, Polyalthia has been taxonomically problematic
due to the lack of distinct morphological diagnostic features. However, molecular phylogenetics has
helped resolve these complexities, leading to generic realignments across the subfamily (Mols et al. 2008;
Saunders ef al. 2011; Xue et al. 2011, 2012, 2014, 2016, 2020; Chaowasku et al. 2012,2015, 2018b; Tang
et al. 2013). In its narrowly defined sense, Polyalthia consists of approximately 99 species distributed
across tropical Asia and Oceania (Turner 2018; Shailajakumari et al. 2019; Bunchalee et al. 2019, 2021a,
2021b, 2025; Xue et al. 2020; Wiya & Chaowasku 2021). Members of the genus are shrubs, treelets
or trees characterized by a combination of the following traits: (1) leaf blades with a usually reticulate
tertiary venation, (2) a usually asymmetrical subcordate to cordate leaf base, (3) 1-8 ovule(s) per ovary
and (4) seeds with spiniform endosperm ruminations (Wiya & Chaowasku 2021; Bunchalee 2022).

Phylogenetically, Polyalthia is sister to Popowia Endl. (Endlicher 1839) and consists of three major
clades (Chaowasku et al. 2012). One of these clades includes Polyalthia suberosa (Roxb.) Thwaites
(Thwaites 1864; basionym: Roxburgh 1795) and related species, and has previously been referred to
as the P. suberosa clade (Wiya & Chaowasku 2021). Members of the P. suberosa clade exhibit rather
small flowers and free petals, which are (rather) thick and fleshy in inner petals (sometimes also outer
petals); note that petals of both whorls in most species are unequal, with the outer petals being smaller
and sometimes +sepaloid (Chaowasku ef al. 2014; Wiya & Chaowasku 2021).

Among the species of Polyalthia reported for Thailand, about 11 belong to the P. suberosa clade (Wiya &
Chaowasku 2021; Bunchalee 2022; Bunchalee et al. 2025). However, a particular species, P. evecta (Pierre)
Finet & Gagnep. (Finet & Gagnepain 1906; basionym: Pierre 1881), is morphologically heterogeneous
regarding indumentum on young twigs, leaf texture, length of leaf acumen, flowering pedicel and outer
petal length, ratio of outer petal to inner petal length and number of carpels per flower.

In this study, we aim to clarify the taxonomy of P. evecta as well as some unidentified gatherings from
Thailand by reconstructing molecular phylogenetic hypotheses for the genus Polyalthia, with emphasis
on the species in the P. suberosa clade and inclusion of multiple accessions per species where possible.

Material and methods

Molecular phylogenetic analyses

Thirty-eight accessions comprised the ingroup: 37 of Polyalthia (representing 28 species plus five
unidentifiable accessions from Thailand) and one of Popowia hirta Miq. (Miquel 1865). Mitrephora
alba Ridl. (Ridley 1915), Monocarpia maingayi (Hook.f. & Thomson) [.M.Turner (Turner 2012a;
basionym: Hooker & Thomson 1872) and Orophea sp. were assigned as outgroups. Voucher information
and GenBank accession numbers of all accessions are indicated in Appendix 1. Seven plastid DNA
regions (matK, rbcL, ndhF and ycf] exons; trnL intron; psbA-trnH and trnL-trnF intergenic spacers)
were used. Nineteen accessions were newly sequenced for this study (Appendix 1). The methods for
DNA extraction, amplification and sequencing used in the present study, including primer information,
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followed Chaowasku et al. (2018a, 2018b, 2020). Sequences were edited using the Staden package (Staden
et al. 2000) and, together with GenBank sequences, the data matrix was aligned by Multiple Sequence
Comparison by Log-Expectation (MUSCLE; Edgar 2004) in MEGA11 (with default settings; Tamura
etal. 2021). The aligned data matrix was subsequently manually checked and realigned where necessary
using the similarity criterion (Simmons 2004). In some psbA-trnH intergenic spacer sequences, there was
an inversion of 15 continuous nucleotides and this was reversed complementarily to be comparable to
the remaining sequences, following Pirie et al. (2006). In total, 6915 nucleotide plus four binary-coded
indel characters were included. The simple method for indel coding of Simmons & Ochoterena (2000)
was used, with the emphasis on less homoplastic and non-autapomorphic indel structures.

Maximum parsimony analysis was performed in TNT ver. 1.5 (Goloboff & Catalano 2016). All characters
were equally weighted and unordered. The setting concerning collapsing rules was set to ‘max. length =
0’. Incongruence among plastid DNA regions was evaluated by analyzing each region individually to
detect if there was any significant topological conflict (e.g., Wiens 1998). Most parsimonious trees were
generated by a heuristic search of the combined data, with 9000 replicates of random sequence addition,
saving 10 trees per replicate and using the tree bisection and reconnection (TBR) branch-swapping
algorithm. Clade support was measured by symmetric resampling (SR; Goloboff et al. 2003), with default
change probability (P = 33). Two hundred thousand replicates were run, each with four replicates of
random sequence addition, saving four trees per replicate. A clade with SR >85%, 70-84% or 50-69%
was considered strongly, moderately or weakly supported, respectively.

Maximum likelihood analysis was carried out in IQ-TREE ver. 2.1.2 (Minh et al. 2020) under partition
models (Chernomor et al. 2016) employed with the ‘-p’ command, whereas a Bayesian Markov chain
Monte Carlo (MCMC; Yang & Rannala 1997) phylogenetic analysis was conducted in MrBayes ver.
3.2.7a (Ronquist et al. 2012). Both methods of phylogenetic reconstruction were analyzed via the CIPRES
Science Gateway ver. 3.3 (Miller et al. 2010). The aligned data matrix was divided into six partitions based
on DNA-region identity (the #7nL intron and adjacent trnL-trnF intergenic spacer were combined into a
single partition [= t7nL-F1). The most suitable model of sequence evolution for each DNA partition was
selected using the Akaike Information Criterion (AIC; Akaike 1974) scores calculated in jModelTest ver.
2.1.10 (Darriba et al. 2012), with the following selections: +F, +G (nCat 4), ML optimized (base tree for
likelihood calculations) and Best (base tree search). The General Time Reversible (GTR; Tavaré 1986)
substitution model with a gamma distribution for among-site rate variation was selected for matK, ndhF
and psbA-trnH partitions, whereas the Hasegawa-Kishino-Yano (HKY; Hasegawa et al. 1985) substitution
model was chosen for trnL-F (= trnL intron + trnL-trnF intergenic spacer) and HKY substitution model
with a gamma distribution for among-site rate variation was chosen for the remaining partitions (rbcL
and ycfI exons). In the maximum likelihood analysis, the model ‘JC2+FQ+ASC’ was selected using
the corrected AIC scores for the binary indel partition. Clade support was assessed by a non-parametric
bootstrap resampling (BS; Felsenstein 1985) with 2000 replicates. A clade with BS >85%, 70-84% or
50-69% was considered strongly, moderately or weakly supported, respectively. In the Bayesian analysis,
the ‘coding=variable’ setting was assigned to the binary indel partition, which was implemented under
a simple F81-like model without a gamma distribution for among-site rate variation. Four independent
runs, each with four MCMC chains, were simultaneously performed; each run was set for 10 million
generations. The default prior settings were used except for the prior parameter of rate multiplier (‘ratepr’
[=variable]). The temperature parameter was set to 0.08. Trees and all parameter values were sampled
every 1000™ generation. Convergence was assessed by checking the standard deviation of split frequencies
of the runs with values <0.01 interpreted as indicative of a good convergence and by checking for adequate
effective sample sizes (ESS >200) using Tracer ver. 1.7.1 (Rambaut et al. 2018). The first 25% of all
trees sampled were removed as burn-in and the 50% majority-rule consensus tree was produced from the
remaining trees. A clade with posterior probabilities (PP) >0.95, 0.9-0.94 or 0.5-0.89 was considered
strongly supported, weakly supported or unsupported, respectively.
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Morphological study

Morphological data of relevant species of Polyalthia were derived from literature (Pierre 1881; Finet &
Gagnepain 1906; Ridley 1912; Ast 1938; Jovet-Ast 1940; Ban 2000; Khumchompoo & Thongpukdee
2005; Bunchalee ef al. 2019, 2021b, 2025; Wiya & Chaowasku 2021; Bunchalee 2022), personal
observations based on their type specimens at the herbaria BK, BM, CAL, K, L and P (see Appendix 2)
and other specimens [Chaowasku 234 (QBG): P. intermedia (Pierre) Ban (Ban 2000; basionym: Pierre
1881); Sichaikhan 9 (QBG): P. khaosokensis Bunchalee, Leerat. & Sinbumr. (Bunchalee ez al. 2025)].
Acronyms of herbaria follow Index Herbariorum (Thiers continuously updated). Some floral organs
(sepals, petals, stamens and carpels) of the specimens studied were observed and measured using spirit
material. The indumentum terminology used followed Hewson (1988).

Results
Phylogenetic relationships and morphological comparisons

The maximum parsimony analysis resulted in 21650 most parsimonious trees with 586 steps. The
consistency and retention indices (CI and RI) were 0.87 and 0.89, respectively. There was no strong
topological conflict (SR >85%) in the analyses of each plastid DNA region. The phylogenetic results
(Fig. 1) showed the monophyly for the ingroup (Popowia-Polyalthia) and for the genus Polyalthia, both
with strong support (SR =99%, BS = 100%, PP = 1). Three major clades (clades 1-3) in Polyalthia were
recovered. The strongly supported (SR = 99%, BS = 100%, PP = 1) clade 1 was sister to the maximally
supported clade 2 with strong support (SR = 87%, BS = 92%, PP = 1). A larger clade composed of
clades 1 and 2 was sister to the strongly supported (SR = 93%, BS = 95%, PP = 1) clade 3, which
included, among others, the recently described P. heliopetala Leerat. & Bunchalee (in Bunchalee et al.
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Fig. 1. Phylogram derived from Bayesian inference, with support values indicated: SR (maximum
parsimony symmetric resampling values) / BS (maximum likelihood bootstrap values) / PP (posterior
probabilities). ** = <50%. New species in bold. Scale bar unit: substitutions per site.
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2021a) and Polyalthia sp. A. Clade 1 consisted of two accessions: P. stenopetala (Hook.f. & Thomson)
Finet & Gagnep. (Finet & Gagnepain 1906; basionym: Hooker & Thomson 1855) and Polyalthia sp.
B. The relationships in clades 2 and 3 were largely unresolved (Fig. 1). In clade 2, Polyalthia evecta-1,
P evecta-2, P. intermedia, P. suthepensis-1, P. suthepensis-2, P. khaoyaiensis Bunchalee & Chantar. (in
Bunchalee et al. 2019) and Polyalthia sp. 1 were recovered in an unsupported to strongly supported
(SR =54%, BS <50%, PP =0.99) clade; in this clade, there was a trichotomy consisting of (1) a strongly
supported (SR =99%, BS = 99%, PP = 1) clade comprising P. evecta-1, P. evecta-2 and P. intermedia,
with the first two accessions forming a strongly supported (SR = 89%, BS = 94%, PP = 1) clade, (2) a
strongly supported (SR = 98%, BS = 99%, PP = 1) clade comprising two accessions of P. suthepensis
Wiya & Chaowasku (Wiya & Chaowasku 2021) and (3) a weakly to strongly supported (SR = 64%, BS =
67%, PP = 1) clade composed of P. khaoyaiensis and Polyalthia sp. 1. Polyalthia evecta-3, Polyalthia
sp. 2, P. evecta-4 and P. chantaranothaii Bunchalee & Chalermglin (in Bunchalee et al. 2021b) belonged
to a moderately to strongly supported (SR = 75%, BS = 80%, PP = 1) clade; in this clade, P. evecta-3
and Polyalthia sp. 2 were sister to each other with moderate to strong support (SR = 84%, BS = 87%,
PP =1). A clade consisting of P. evecta-3 and Polyalthia sp. 2 formed a trichotomy with P. evecta-4 and
P. chantaranothaii. Polyalthia suberosa, P. kanchanaburiana Khumch. & Thongp. (Khumchompoo &
Thongpakdee 2005) and Polyalthia sp. 3 were retrieved in an unsupported (SR <50%, BS <50%, PP =
0.71) clade, with the first two accessions forming a strongly supported (SR =99%, BS = 100%, PP =1)
clade.

It is apparent that the polyphyletic P. evecta (Fig. 1) should be reclassified. Upon comparisons, P. evecta-2
(collected in Vietnam) morphologically corresponds well with the lectotype and isolectotypes of Unona
evecta, the basionym of P. evecta, which were also collected in Vietnam; thus, it is considered as the true
P. evecta. Polyalthia evecta-1 is sister to the true P. evecta, but the two are morphologically different in
several features as shown in Table 1. Polyalthia evecta-1 also differs morphologically from P. intermedia
(Table 1); therefore, it deserves recognition as a new species (P. chiangmaica sp. nov.), which is described
below.

Although Polyalthia sp. 1 is sister to P. khaoyaiensis, their morphology differs substantially (Table 2).
Polyalthia sp. 1 is morphologically quite similar to P. minima Jovet-Ast (Jovet-Ast 1940) endemic to
Vietnam, but differs from it in several traits as shown in Table 2. Consequently, it is described below as
a new species (P. miliusifolia sp. nov.). Unfortunately, P. minima has not been included in the molecular
phylogenetic inferences because the holotype (collected in 1930) is the only specimen available for this
species.

Polyalthia evecta-3 is sister to Polyalthia sp. 2; however, it is morphologically more similar to P, evecta-4
and P. chantaranothaii, both of which are also phylogenetically related to P. evecta-3 (Fig. 1). Table 3
shows their differences, as well as their differences from the true P. evecta, which is more distantly related
(Fig. 1). Based on these findings, two new species (P. esanensis sp. nov. and P. acuminatissima sp. nov.)
are warranted and described below.

The phylogenetic affinities of Polyalthia sp. 3 are still uncertain (Fig. 1). It is morphologically most similar
to P. khaoyaiensis, which is quite distantly related (Fig. 1). The two differ from each other in several
features (Table 4). Hence, Polyalthia sp. 3 is described below as new to science (P. maxwelliana sp. nov.).

Provisional conservation assessments

Because each of the five new species is known from a limited number of gatherings collected from one
or a few location(s), the conservation category Data Deficient (DD) (IUCN Standards and Petitions
Committee 2024) is provisionally applied to all five new species.
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Taxonomy

Order Magnoliales Juss. ex Bercht. & J.Presl
Family Annonaceae Juss., nom. cons.
Tribe Miliuseae Hook.f. & Thomson

Genus Polyalthia Blume

Polyalthia chiangmaica Wiya, Damth. & Chaowasku sp. nov.
urn:lsid:ipni.org:names:77365544-1
Figs 1-3, 12; Table 1

Diagnosis

Morphologically most similar to P. evecta and P. intermedia but differs mainly from them by different
combinations of features (flowering pedicel and outer petal length, ratio of outer petal to inner petal length
and number of carpels per flower) as shown in Table 1.

Etymology

The specific epithet refers to Chiang Mai Province of northern Thailand where the new species occurs.

Type material

Holotype
THAILAND e Chiang Mai Province, Chiang Dao District, Chiang Dao Subdistrict; Dec. 2021; fl., fr.;
Chaowasku 229; holotype: CMUB [CMUB004001201]; isotypes: BK, CMUB, PBM, QBG.

Paratype
THAILAND ¢ Chiang Mai Province, Chiang Dao District, Chiang Dao Subdistrict; Oct. 2022; fl., ft.;
Chaowasku 232; QBG.

Description

Shrubs ca 6 m tall; young twigs tomentose-villous with appressed and erect hairs. Petiole 1.5-3.0 mm
long, puberulous-pilose with mostly appressed hairs, slightly grooved above; leaf blade chartaceous,
elliptic, rarely elliptic-obovate, 8.0-18.5 x 3.0-7.6 cm, glabrous above, puberulous with appressed hairs
below, base obtuse to obtuse-subcordate, apex acute to acute-obtuse, rarely obtuse; midrib slightly sunken
above, puberulous with erect hairs, raised below, puberulous with appressed hairs; secondary veins 9—14
per side, rather distinct below, angle with midrib 55°-70° (at middle part of leaf blade). Inflorescences
1- to 4-flowered, terminal (developing to internodal); peduncle inconspicuous to 3 mm long; rachis ca
7 mm long when present, tomentose with appressed and erect hairs, with scars of fallen flowers; pedicel
6.5-8.0 mm long, puberulous intermixed with pilose, hairs appressed and erect, bearing 1 ovate-triangular
bract. Sepals free, broadly ovate, 2.0-2.5 x 2.8-3.0 mm, outside and margin tomentose-villous with mostly
appressed hairs, inside almost glabrous. Outer petals ovate to broadly ovate, 2.2-2.5 x 1.9-2.0 mm,
outside tomentose with appressed hairs, margin tomentose with appressed and erect hairs, inside almost
glabrous, apex *acute; inner petals +pale yellow-orange in vivo at maturity, elliptic-oblong, 7.5-8.2 x
4.5-5.0 mm, outside tomentose with appressed hairs, margin tomentose with appressed and erect hairs,
inside glabrous, apex +acute. Stamens ca 100 per flower, 1.3—1.5 mm long, connective apex truncate,
covering thecae. Carpels 16-22 per flower, 1.7—1.9 mm long; stigmas obovoid; ovaries tomentose-villous
with appressed hairs; ovule 1 per ovary, basal. Torus elevated, flat-topped. Each fruit consisting of up to
2 monocarps which are globose to subglobose, 6.0-7.5 x 6.0—6.5 mm, smooth and puberulous-tomentose
with mostly appressed hairs, apex short-apiculate, stipe 2.0-5.5 mm long, sometimes slightly obliquely
attached to monocarps, tomentose with appressed and erect hairs; fruiting pedicel to 20 mm long. Seed
1 per monocarp, subglobose, ca 6.3 x 5.8 mm.
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3 mm

3 mm

1 mm 1 mm

Fig. 2. Polyalthia chiangmaica Wiya, Damth. & Chaowasku sp. nov. A. Flower, side view. B. Flower,
bottom view. C. Flower with one inner petal removed, side view. D. Adaxial side of outer (left) and
inner (right) petals. E. Flower with petals and stamens removed, side view, showing carpels on torus.
F. Flower with petals, stamens and carpels removed, top view. G. Carpel. H. Stamen: adaxial (left) and
abaxial (right) sides. I. Monocarps. All from Chaowasku 229 (CMUB).
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Herbarium of Department of Biology, Faculty of Scienee,
Chiang Mai University (CMUB)

Family: Annonaccac

Botanical name: Polyalthia chiangmaica Wiya, Damth. & Chaowasku

Location: Chiang Dao Subdistr., Chiang Dao Distr., Chiang Mai Prov.

Habitat: Sccondary forests adjacent to dry evergreen forests, ncar a
stream

Elevation: ¢. 500 m.

Notes: A shrubc. 6 m tall; inner petals + pale yellow-orange at maturity
Collected by: Tanawat Chaowasku
Number: 229 Date: 12/2021

Fig. 3. Holotype of Polyalthia chiangmaica Wiya, Damth. & Chaowasku sp. nov. (Chaowasku 229;
CMUB004001201).
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Table 1. Morphological comparisons between Polyalthia evecta-1 [= P. chiangmaica Wiya, Damth. &
Chaowasku sp. nov.], P. evecta-2 [= true P. evecta (Pierre) Finet & Gagnep.] and P. intermedia (Pierre)
Ban. Data for the true P. evecta are from Pierre (1881) and personal observations; data for P. intermedia
are from Pierre (1881), Ban (2000) and personal observations.

Feature P. evecta-1 P. evecta-2 P intermedia
|= P. chiangmaica sp. nov.]  [= true P. evecta]
Pedicel length (mm; in flower) 6.5-8.0 (12.5-)15.0-30.0 13.0-28.0
Ratio of outer petal to inner petal length ca's ca's ca's
Outer petal length (mm) 2.2-2.5 4.5-5.5 4.0-5.0(-6.5)
Number of carpels per flower 16-22 (30-)40-60 6-20
Habitat and phenology

The new species occurs in secondary forests adjacent to dry evergreen forests, near a stream. The elevation
is ca 500 m. Flowering and fruiting material was collected in October and December.

Distribution

Chiang Mai Province, northern Thailand.

Preliminary conservation assessment

Data Deficient (DD).

Polyalthia miliusifolia Wiya, Chanthamrong & Chaowasku sp. nov.
urn:lsid:ipni.org:names:77365545-1
Figs 1, 4-5, 12; Table 2

Diagnosis
Morphologically most similar to P. minima, but differs mainly from it in several features (indumentum

on young twigs and lower leaf midrib, flowering pedicel length, outer petal shape and apex, number of
carpels per flower and stigma shape) as shown in Table 2.

Etymology

The leaves of the new species look somewhat similar to those of certain species of Miliusa Lesch. ex
A.DC. (de Candolle 1832), e.g., M. astiana Chaowasku & Kessler (Chaowasku & Kessler 2014), M.
fragrans Chaowasku & Kessler (Chaowasku & Kessler 2013), M. fusca Pierre (Pierre 1881) and M.
parvifolia (Kurz) Damth. & Chaowasku (Damthongdee & Chaowasku 2022; basionym: Kurz 1875);
hence, its specific epithet.

Type material

Holotype
THAILAND e Cult. in Nakhon Si Thammarat Province (originally from Chalae Subdistrict, Thong
Pha Phum District, Kanchanaburi Province); Jul. 2022; fl.; Chanthamrong 74; holotype: CMUB
[CMUBO004000901]; isotypes: PBM, QBG.

Paratypes
THAILAND ¢ same data as for holotype; Nov. 2020; fl.; Chaowasku 228; QBG * same data as for preceding;
Nov. 2022; fl.; Chaowasku 233; QBG * same data as for preceding; Jul. 2023; fl.; Chanthamrong 75; QBG.
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Fig. 4. Polyalthia miliusifolia Wiya, Chanthamrong & Chaowasku sp. nov. A. Flower, side view. B. Flower
enlarged, side view, showing stamens surrounding carpels. C. Adaxial side of outer (left) and inner (right)
petals. D. Stamen: adaxial (left) and abaxial (right) sides. E. Flower with petals and stamens removed,
side view, showing carpels on torus. F. Flower with petals, stamens and carpels removed, bottom (left)
and top (right) views. A—B, D-E from Chanthamrong 75 (QBG); C, F from Chaowasku 228 (QBG).
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FLORA OF THAILAND

Herbarium of Department of Biology. Faculty of Science,
Chiang Mai University (CMUB)

Family: Annonaceac

Botanical name: Polyalthia miliusifolia Wiya,Chanthamrong, & Chaowasku

Location: Cultivated in Nakhon Si Thammarat Prov. (originally from
Chalac Subdistr.. Thong Pha Phum Distr., Kanchanaburi Prov.)

IHabitat at original location: Dry evergreen forests, near a steam

Elevation at original location: ¢. 450 m

Notes: A treelet ¢. 0.6 m tall; inner petals + eream at maturity

Collected by: Kithisak Chanthamrong

Number: 74 Date: 7/2022

N

Fig. 5. Holotype of Polyalthia miliusifolia Wi
o MUBo 000, )y a miliusifolia Wiya, Chanthamrong & Chaowasku sp. nov. (Chanthamrong
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Table 2. Morphological comparisons between Polyalthia sp. 1 [= P. miliusifolia Wiya, Chanthamrong &
Chaowasku sp. nov.], P. minima Jovet-Ast and P. khaoyaiensis Bunchalee & Chantar. Data for P. minima
are from Ast (1938), Jovet-Ast (1940) and personal observations; data for P. khaoyaiensis are from
Bunchalee et al. (2019) and personal observations.

Polyalthia sp. 1

Feature = P. miliusifolia sp. nov.] P. minima P. khaoyaiensis

Indumentum on young twigs long and dense short and rather dense short and dense

Leaf size (cm) 3.7-7.5x1.4-2.6 cad5x%x1.5 12.0-21.0 x 3.0-8.0

Indumentum on lower leaf midrib  long and dense short and sparse no data available

Pedicel length (mm; in flower) 1.8-2.0 5.0-6.0 3.0-5.0

Outer petal shape broadly ovate to subcircular  ovate ovate

Outer petal apex obtuse to rounded acute acute

Number of carpels per flower 3 numerous numerous

Stigma shape globose obovoid rounded-clavate
Description

Treelets ca 0.6 m tall; young twigs villous with appressed and erect hairs. Petiole 1.0-2.0 mm long,
indumentum similar to that of young twigs, slightly grooved above; leaf blade chartaceous, elliptic,
rarely elliptic-obovate, 3.7-7.5 x 1.4-2.6 cm, almost glabrous above, villous with appressed and erect
hairs below, base obtuse-subcordate to rounded-subcordate, rarely obtuse, apex +acute, rarely obtuse,
rounded or caudately short-acuminate; midrib slightly sunken above, villous with erect hairs, raised below,
villous with appressed and erect hairs; secondary veins 7—10 per side, rather indistinct below, angle with
midrib 60°-70° (at middle part of leaf blade). Inflorescences 2- or 3-flowered, terminal; peduncle and
rachis (when present) inconspicuous; pedicel 1.8-2.0 mm long, velvety with appressed and erect hairs,
bearing 1 ovate-triangular bract. Sepals free, broadly ovate to +transversely ovate, 1.0-1.2 X 1.1-1.8 mm,
outside and margin velvety with appressed and erect hairs, inside glabrous. Outer petals broadly ovate
to subcircular, 2.3-3.0 x 1.9-2.5 mm, outside tomentose with appressed hairs, margin tomentose with
appressed and erect hairs, inside almost glabrous, apex obtuse to rounded; inner petals +cream in vivo at
maturity, ovate-elliptic to elliptic-oblong, 6.8—7.5 x 3.0-3.5 mm, outside tomentose with appressed hairs,
margin tomentose with mostly appressed hairs, inside almost glabrous, apex obtuse to rounded. Stamens
ca 28 per flower, 1.0-1.1 mm long, connective apex truncate, covering thecae. Carpels 3 per flower, ca
1.5 mm long; stigmas globose; ovaries tomentose with appressed hairs; ovule 1 per ovary, basal. Torus
depressed subglobose. Fruit unknown.

Habitat (at original locality) and phenology

The new species occurs in dry evergreen forests, near a stream. The elevation (at original locality) is ca
450 m. Flowering material was collected in July and November.

Distribution

Kanchanaburi Province, southwestern Thailand.

Preliminary conservation assessment
Data Deficient (DD).
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Polyalthia esanensis Wiya, Damth. & Chaowasku sp. nov.
urn:lsid:ipni.org:names:77365546-1
Figs 1, 67, 12; Table 3

Diagnosis

Morphologically most similar to P. chantaranothaii and P. acuminatissima sp. nov. (another new species
described below; = P. evecta-4), but can be chiefly distinguished from the two by different combinations
of traits (indumentum on young twigs, leaf texture, length of leaf acumen and outer petal length) as
shown in Table 3.

Etymology

Named after ‘Esan’, an informal name for eastern and northeastern regions of Thailand where this species
occurs.

Type material

Holotype
THAILAND  Amnat Charoen Province, Chanuman District, Khok Kong Subdistrict; Jul. 2019; fi.;
Chaowasku 225; holotype: CMUB [CMUBO004001101]; isotype: QBG.

Paratypes
THAILAND ¢ Udon Thani Province, Nong Saeng District, Thap Kung Subdistrict; Jul. 2019; fl., fr.;
Chaowasku 226; QBG ¢ same data as for holotype; May 2022; fl., young fr.; Chaowasku 230; QBG.

Description

Treelets ca 1.5 m tall; young twigs tomentose-villous to villous, hairs erect only or appressed and erect.
Petiole 2.0—4.0 mm long, velvety with mostly erect hairs, slightly grooved above; leaf blade chartaceous,
elliptic to obovate, sometimes narrowly obovate, 7.9-15.8 x 2.5-4.3 cm, puberulous with appressed hairs
above, puberulous-tomentose intermixed with pilose below, hairs appressed only or appressed and erect,
base obtuse-subcordate to rounded-subcordate, rarely obtuse, apex caudately short-acuminate (acumen
6.0-9.0 mm) to acute-acuminate, rarely acute to obtuse; midrib slightly sunken to flat above, tomentose-
villous with erect hairs, raised below, velvety with appressed and erect hairs; secondary veins 813 per
side, rather distinct below, angle with midrib 50°-70° (at middle part of leaf blade). Inflorescences 1- to
4-flowered, terminal (developing to internodal or +leaf-opposed); peduncle and rachis (when present)

Table 3. Morphological comparisons between Polyalthia evecta-3 [= P. esanensis Wiya, Damth. &
Chaowasku sp. nov.], P. evecta-4 [= P. acuminatissima Wiya, Damth. & Chaowasku sp. nov.], P. evecta-2
[= true P. evecta (Pierre) Finet & Gagnep.] and P. chantaranothaii Bunchalee & Chalermglin. Data for
the true P. evecta are from Pierre (1881) and personal observations; data for P. chantaranothaii are from
Bunchalee et al. (2021b) and personal observations.

P. evecta-3 P. evecta-4 P evecta-2
Feature [= P. esanensis |= P. acuminatissima P. chantaranothaii
[= true P. evectal
Sp. nov.| Sp. nov.|
Young twigs densely hairy sparsely hairy densely hairy densely hairy
Leaf texture chartaceous chartaceous-subcoriaceous no data available chartaceous
Length of leaf acumen (mm)  6.0-9.0 (12.0-)16.0-26.0 0 (acumen absent)  10.0-15.0
Pedicel length (mm; in flower) 5.0-11.0 4.5-11.0 (12.5-)15.0-30.0  4.0-6.0
Outer petal length (mm) 5.5-5.8 4.5-5.5 4.5-5.5 2.0-2.5
Number of carpels per flower 7-13 4-11 (30-)40-60 10-15
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5 mm

3 mm

1 mm 1 mm

Fig. 6. Polyalthia esanensis Wiya, Damth. & Chaowasku sp. nov. A. Flower, side view. B. Flower, bottom
view. C. Flower with one inner petal removed, side view. D. Adaxial side of outer (left) and inner (right)
petals. E. Flower with petals and stamens removed, side view, showing carpels on torus. F. Flower with
petals, stamens and carpels removed, top view. G. Carpel. H. Stamen: adaxial (left) and abaxial (right)
sides. All from Chaowasku 230 (QBG).
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Herbarium of Department of Biology. Faculty of Science,
Chiang Mai University (CMUB)

Family: Annonaccac

Botanical name: Polyalthia esanensis Wiya, Damth. & Chaow asku
Location: Khok Kong Subdistr.,Chanuman Distr. Amnat Charoen Prov
Habitat: Partially disturbed deciduous forests, near a stream

Elevation: ¢. 150 m.
Notes: A treelet ¢. 1.5 m tall; inner petals + pale yellow at maturity

Collected by: Tanawat Chaowasku
Number: 225

Date: 07/2019

Fig. 7. Holotype of Polyalthia is Wi
CUB0040011 01, 'valthia esanensis Wiya, Damth. & Chaowasku sp. nov. (Chaowasku 225;
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inconspicuous; pedicel 5.0-11.0 mm long, velvety with appressed and erect hairs, bearing 1 ovate-
triangular bract. Sepals free, broadly ovate, 2.5-3.0 x 2.6-3.1 mm, outside and margin velvety with
appressed and erect hairs, inside glabrous. Outer petals ovate to ovate-triangular, 5.5-5.8 x 3.0-3.2 mm,
outside tomentose with mostly appressed hairs, margin tomentose with appressed and erect hairs, inside
glabrous, apex acute; inner petals +pale yellow in vivo at maturity, ovate to ovate-elliptic, 9.7-10.5 %
3.8-4.2 mm, outside and margin tomentose with mostly appressed hairs, inside almost glabrous, apex
+acute. Stamens 60—84 per flower, 1.2—1.6 mm long, connective apex truncate, covering thecae. Carpels
7—-13 per flower, 1.8-2.0 mm long; stigmas =obovoid; ovaries tomentose with appressed hairs; ovule
1 per ovary, basal. Torus depressed subglobose. Each fruit consisting of up to 6 monocarps which are
+subglobose, 5.5-7.0 x 5.3—-6.0 mm, smooth and puberulous with mostly appressed hairs, apex not
apiculate, stipe 5.5-7.0 mm long, often slightly obliquely attached to monocarps, indumentum similar to
that of monocarps but a bit denser; fruiting pedicel ca 17.0 mm long. Seed 1 per monocarp, subglobose,
ca 6.0 x 5.5 mm.

Habitat and phenology

The new species occurs in partially disturbed deciduous forests, near a stream. The elevation is 150—
570 m. Flowering and fruiting material was collected in May and July.

Distribution

Eastern and northeastern Thailand.

Preliminary conservation assessment

Data Deficient (DD).

Polyalthia acuminatissima Wiya, Damth. & Chaowasku sp. nov.
urn:Isid:ipni.org:names:77365547-1
Figs 1, 89, 12; Table 3
Diagnosis

Morphologically most similar to P. chantaranothaii and P. esanensis sp. nov., but principally differs from
the two by different combinations of features (indumentum on young twigs, leaf texture, length of leaf
acumen and outer petal length) as shown in Table 3.

Etymology
The specific epithet refers to the usually distinctly elongated leaf apex.

Type material

Holotype
THAILAND ¢ Nakhon Phanom Province, Ban Phaeng District, Phai Lom Subdistrict; May 2022; fl., ft.;
Chaowasku 231; holotype: CMUB [CMUB004001001]; isotypes: BK, CMUB, PBM, QBG.

Paratype
THAILAND ¢ Nakhon Phanom Province, Ban Phaeng District, Phu Langka National Park; 17°57'00" N,
104°09'44" E; elev. 150 m; 25 Aug. 2001; fr.; Pooma et al. 2617; L.

Description

Treelets 1-2 m tall; young twigs puberulous intermixed with pilose, hairs appressed and erect. Petiole
1.5-4.0 mm long, puberulous with mostly appressed hairs, slightly grooved above; leaf blade chartaceous-
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Fig. 8. Polyalthia acuminatissima Wiya, Damth. & Chaowasku sp. nov. A. Flower, side view. B. Flower,
bottom view. C. Flower with one inner petal removed, side view. D. Adaxial side of outer (left) and inner
(right) petals. E. Flower with petals and stamens removed, side view, showing carpels on torus. F. Flower
with petals, stamens and carpels removed, top view. G. Carpel. H. Stamen: adaxial (left) and abaxial
(right) sides. I. Monocarps. All from Chaowasku 231 (CMUB).
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FLORA OF THAILAND

Herbarium of Department of Biology, Faculty of Science,
Chiang Mai University (CMUB)

Family: Annonaccac

Botanical name: Polyalthia acuminatissima Wiya, Damth. & Chaowasku

Location: Phai Lom Subdistr., Ban Phacng Distr. Nakhon Phanom Prov.

Habitat: Dry evergreen forests

Elevation: ¢. 180 m.

Notes: Treelets 1.5-2 m tall (from different individuals in the same
vicinity); inner petals + pale yellow at maturity

Collected by: Tanawat Chaowasku

Number: 231 Date: 05/2022

Fig. 9. Holotype of Polyalthia acuminatissima Wiya, Damth. & Chaowasku sp. nov. (Chaowasku 231;
CMUB004001001).
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subcoriaceous, narrowly elliptic to narrowly elliptic-obovate, rarely narrowly obovate, 12.3-20.2 x 2.3—
4.8 cm, glabrous above, puberulous with appressed hairs below, base obtuse-subcordate to obtuse, apex
+ caudate-acuminate [acumen (12.0-)16.0-26.0 mm long] to acute-acuminate; midrib slightly sunken
above, glabrous, raised below, puberulous with appressed hairs; secondary veins 10—16 per side, rather
distinct below, angle with midrib 45°-70° (at middle part of leaf blade). Inflorescences 1- to 4-flowered,
terminal (developing to internodal or +leaf-opposed); peduncle and rachis (when present) inconspicuous;
pedicel 4.5-11.0 mm long, puberulous intermixed with pilose, hairs mostly appressed, bearing 1 ovate-
triangular bract. Sepals free to nearly half-connate, broadly ovate to +transversely ovate-triangular,
2.2-3.5 x 2.8-3.5 mm, outside and margin puberulous-tomentose with appressed hairs, sparser at basal
half, inside glabrous. Outer petals ovate to ovate-triangular, 4.5-5.5 x 2.2-3.2 mm, outside puberulous
with appressed hairs, margin puberulous with appressed and erect hairs, inside glabrous, apex acute to
acute-obtuse; inner petals £ pale yellow in vivo at maturity, 10.4—11.0 x 3.2—4.0 mm, (narrowly) ovate to
(narrowly) ovate-elliptic, outside and margin puberulous with mostly appressed hairs, inside glabrous to
almost glabrous, apex acute-obtuse to obtuse. Stamens 67-75 per flower, 1.3—1.6 mm long, connective
apex truncate, covering thecae. Carpels 4-11 per flower, 2.0-2.5 mm long; stigmas ellipsoid-obovoid to
obovoid; ovaries tomentose with appressed hairs; ovule(s) 1 (rarely 2) per ovary, basal when containing
1 ovule and lateral when containing 2 ovules. Torus elevated, flat-topped. Each fruit consisting of up to
10 monocarps which are subglobose to subglobose-ellipsoid, 5.5-8.0 x 4.5-6.5 mm, smooth and short-
puberulous with mostly appressed hairs, apex short-apiculate, stipe 4.0-6.0 mm long, always attached
obliquely to monocarps, indumentum similar to that of monocarps but a bit denser; fruiting pedicel to
11.0 mm long. Seed(s) 1 (rarely 2) per monocarp, =subglobose (but flattened on one side when there are
two seeds in a monocarp), ca 6.5 X 5.5 mm.

Habitat and phenology

The new species occurs in dry evergreen forests. The elevation is 150—-180 m. Flowering material was
collected in May. Fruiting material was collected in May and August.

Distribution

Nakhon Phanom Province, northeastern Thailand.

Preliminary conservation assessment
Data Deficient (DD).

Polyalthia maxwelliana Wiya, Chanthamrong & Chaowasku sp. nov.
urn:lsid:ipni.org:names:77365548-1
Figs 1, 10-12; Table 4

Diagnosis

Morphologically most similar to P. khaoyaiensis, but primarily differs from it in several traits (leaf texture,
flowering pedicel length, inner petal shape and number of carpels per flower) as shown in Table 4.

Etymology

The specific epithet honors James Franklin Maxwell (1945-2015), an extraordinary collector of Thai
plants. Besides, he was the first curator and one of the founders of the herbarium CMUB.

Type material

Holotype
THAILAND e Cult. in Nakhon Si Thammarat Province (originally from Chalae Subdistrict, Thong
Pha Phum District, Kanchanaburi Province); Aug. 2020; fl.; Chanthamrong 73; holotype: CMUB
[CMUBO004000801]; isotype: QBG.
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Fig. 10. Polyalthia maxwelliana Wiya, Chanthamrong & Chaowasku sp. nov. A. Flower, side view.
B. Flower with one inner petal removed, side view. C. Flower, bottom view. D. Adaxial (left) and abaxial
(right) sides of inner petal. E. Flower with petals and stamens removed, side view, showing carpels on
torus. F. Flower with petals, stamens and carpels removed, top view. G. Carpel. H. Stamen: adaxial (left)
and abaxial (right) sides. All from Chanthamrong 73 (CMUB).
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Herbarium of Department of Biology. Faculty of Science,
Chiang Mai University (CMUB)

Family: Annonaceac
Botanical name: Polyalthia maxwelliana Wiya, Chanthamrong & Chaowasku
Location: Cultivated in Nakhon Si Thammarat Prov. (originally from

Chalac Subdistr.. Thong Pha Phum Distr., Kanchanaburi Prov.)
Habitat at original location: Dry cvergreen forests with bamboos, near

a steam
Elevation at original location: c. 450 m
Notes: A treelet c. 1.5 m tall; inner petals yellow-orange at maturity
Collected by Kithisak Chanthamrong
Number: 73 Date: 8/2020

Fig. 11. Holotype of Polyalthia maxwelliana Wiya, Chanthamrong & Chaowasku sp. nov. (Chanthamrong
73; CMUB004000801).
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220

Fig. 12. Distribution of Polyalthia chiangmaica Wiya, Damth. & Chaowasku sp. nov. (m), P. miliusifolia
Wiya, Chanthamrong & Chaowasku sp. nov. (%), P. esanensis Wiya, Damth. & Chaowasku sp. nov. (e),
P. acuminatissima Wiya, Damth. & Chaowasku sp. nov. (A ) and P. maxwelliana Wiya, Chanthamrong &
Chaowasku sp. nov. (% ). Note that (%) indicates a shared locality of both species.
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Table 4. Morphological comparisons between Polyalthia sp. 3 [= P. maxwelliana Wiya, Chanthamrong &
Chaowasku sp. nov.] and P. khaoyaiensis Bunchalee & Chantar. Data for P. khaoyaiensis are from
Bunchalee et al. (2019) and personal observations.

Polyalthia sp. 3

Feature = P maxwelliana sp. nov.] P. khaoyaiensis
Leaf texture subcoriaceous chartaceous
Pedicel length (mm; in flower) 13.0-15.0 3.0-5.0
Inner petal shape +broadly ovate ovate-elliptic to elliptic-oblong
Number of carpels per flower ca 63 25-35
Description

Treelets 1.5—4 m tall; young twigs tomentose-villous with mostly erect hairs. Petiole 2.5-3.5 mm long,
indumentum similar to that of young twigs, grooved or slightly so above; leaf blade subcoriaceous, elliptic,
rarely elliptic-obovate, 13.0-22.0 x 4.1-6.1 cm, almost glabrous above, puberulous with appressed hairs
below, base obtuse-subcordate to rounded-subcordate, apex caudate-acuminate (acumen 10.0-20.0 mm
long), sometimes acute-acuminate, rarely acute-obtuse; midrib slightly sunken above, tomentose-villous
with mostly erect hairs, raised below, puberulous with appressed and erect hairs; secondary veins 11-17
per side, distinct below, angle with midrib 50°-60° (at middle part of leaf blade). Inflorescences 1- or
2-flowered, terminal developing to =leaf-opposed; peduncle inconspicuous; pedicel 13.0—15.0 mm long,
+velvety with appressed and erect hairs, bearing 1-2 bract(s), +triangular. Sepals free, =transversely
ovate, 4.0-4.5 x 4.5-6.0 mm, outside and margin puberulous-tomentose with appressed and erect hairs,
slightly denser on apex, inside glabrous to almost glabrous. Outer petals ovate, 6.8—7.8 x 4.2-5.2 mm,
outside and margin tomentose with appressed hairs, inside glabrous, apex £acute; inner petals yellow-
orange in vivo at maturity, +broadly ovate, 16.0-17.0 x 11.5—13.0 mm, outside puberulous-tomentose to
tomentose, hairs appressed, margin tomentose with mostly appressed hairs, sparser on basal half, inside
puberulous-tomentose with appressed hairs only near margin on apical half, remaining area glabrous, apex
acute-obtuse. Stamens ca 151 per flower, 2.2-2.5 mm long, connective apex truncate, covering thecae.
Carpels ca 63 per flower, 4.2—4.6 mm long; stigmas elongated-obovoid; ovaries tomentose-villous with
appressed hairs; ovule(s) 1 (rarely 2) per ovary, basal when containing 1 ovule and lateral when containing
2 ovules. Torus elevated, flat-topped. Fruit unknown.

Habitat (at original locality) and phenology

The new species occurs in dry evergreen forests with bamboos, near a stream. The elevation (at original
locality) is ca 450 m. Flowering material was collected in August.

Distribution

Kanchanaburi Province, southwestern Thailand.

Preliminary conservation assessment

Data Deficient (DD).

Key to the species of Polyalthia in Thailand belonging to clade 2

1. Petals of both whorls subequal, (rather) thick and fleshy .........ccccccoeviieiiiiiiiiici e, 2
— Petals of both whorls unequal, inner petals (rather) thick and fleshy, outer petals markedly smaller,
thinner and 1€SS FIESIY ......oiiiiiiiiec e ettt sbe e s b e e ebeeereaens 3
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2.

10.

11.

12.

13.

Flowers sessile or subsessile; carpels 6—12(—20) per flower; ovules 2 per ovary; monocarps dark red
in vivo at maturity, Sessile O SUDSESSIIE ......c.ceoieiiiiiieiieiiee e
.................... P. debilis (Pierre) Finet & Gagnep. (Finet & Gagnepain 1906; basionym: Pierre 1881)
Flowers pedicellate (pedicels 7.5-14.5 mm long); carpels 4 per flower; ovules 4—6 per ovary;
monocarps yellow in vivo at maturity, stipitate (stipes 6.0—8.0 mm 1ong) .......c.cccceevevieecrieerreeenneenne.
........................................................ P. suthepensis Wiya & Chaowasku (Wiya & Chaowasku 2021)

Carpels 1-2 per flower; ovules 3—8 Per ovary ........ccceccveevveceeecienceenceesieenenens P. cambodica (Finet &
Gagnep.) Wiya & Chaowasku (Wiya & Chaowasku 2021; basionym: Finet & Gagnepain 1906)
Carpels >3 per flower; ovule(s) usually 1=2 PEr OVATY ...c..ccceeveervieiiieiieeieeienie e seeevesenesenesnesenens 4

Flowering pedicels <13 MM LONG ....ccviiiiiiiiieiieiieieeie et esaeesaessaesnneeenes 5
Flowering pedicels > 13 mMm LONE ...cc.coeiiiiiiiiiiiiitce et 13

Flowering pedicels <3 mm long; apex of outer petals obtuse to rounded; carpels 3 per flower ........
.............................................................. P. miliusifolia Wiya, Chanthamrong & Chaowasku sp. nov.
Flowering pedicels >3 mm long; apex of outer petals acute to acute-obtuse; carpels >4 per flower

Outer petals <3 MM LONE ...ocviiiiiiiiieie ettt te et esae s aestaesseessbessaessaessaesssesssesssesssensaens 7
Outer Petals =3 MM LOMNE ..cuviriiiiiiiiiiiie ettt sttt 8

Leaf apex acuminate; flowering pedicels 4.0-6.0 mm long; carpels 10—15 per flower .....................
....................................... P. chantaranothaii Bunchalee & Chalermglin (in Bunchalee et al. 2021b)
Leaf apex usually acute to acute-obtuse; flowering pedicels 6.5-8.0 mm long; carpels 16-22 per
HOWET it P. chiangmaica Wiya, Damth. & Chaowasku sp. nov.

Inner petals obovate ......... P. chalermglinii Bunchalee & D.M.Johnson (in Bunchalee et al. 2021b)
Inner petals (narrowly) ovate, (narrowly) ovate-elliptic or elliptic-oblong ..........cccccevvevriiveirennnnne. 9

Carpels 25-35 per flower ............ P, khaoyaiensis Bunchalee & Chantar. (in Bunchalee ef al. 2019)
Carpels <25 PEI FIOWET ..icvviiiiiiieiieie ettt ettt ettt e et e e b e e be e beeseesseessaeseesseeseenns 10

Base of inner petals usually orange-red in vivo at maturity; monocarps subsessile ...........cccoceeunee.
......................... P. kanchanaburiana Khumch. & Thongp. (Khumchompoo & Thongpakdee 2005)
Base of inner petals +pale yellow in vivo at maturity; monocarps stipitate (stipes 3.0-7.0 mm
LOMIEZ) ettt bbb h et b e bttt b ettt eb et e bt sa et 11

Outer petals 3.0-3.5 mm long; carpels 1820 per flOWET .......cccoevuieiiieiieiieieeee e
.......................................... P. khaosokensis Bunchalee, Leerat. & Sinbumr. (Bunchalee ef al. 2025)
Outer petals >3.5 mm long; carpels <18 per flOWET .........occoevieiiiiiiiiiiiceeee e 12

Young twigs sparsely hairy; leaf blades chartaceous-subcoriaceous, acumen (12.0—)16.0-26.0 mm
JONEG vt P. acuminatissima Wiya, Damth. & Chaowasku sp. nov.
Young twigs densely hairy; leaf blades chartaceous, acumen 6.0-9.0 mm long ..........ccccceceveeeennne.
............................................................................. P. esanensis Wiya, Damth. & Chaowasku sp. nov.

Leaf blades subcoriaceous, apex usually caudate-acuminate; carpels >40 per flower ..........cccceeuee.
............................................................ P. maxwelliana Wiya, Chanthamrong & Chaowasku sp. nov.
Leaf blades chartaceous, apex acute to rounded-obtuse; carpels <40 per flower ..........cccceeveeneee. 14
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14. Bark (of large stems) corky; carpels 2540 per flower; monocarps +black in vivo at maturity ........
...................................... P. suberosa (Roxb.) Thwaites (Thwaites 1864; basionym: Roxburgh 1795)
— Bark not corky; carpels <25 per flower; monocarps red in vivo at maturity ..........cccccceeeeeveerereeenenns
.......................................................... P, intermedia (Pierre) Ban (Ban 2000; basionym: Pierre 1881)

Discussion

This study reveals that clades 1 (P. stenopetala clade) and 2 (P. suberosa clade) are sister groups. However,
no morphological synapomorphies have been identified to unite these two clades. The petals of members
of clade 1 exhibit a (much) higher length/width ratio than those of members of clade 2 and their inner
petals are also thinner (Bunchalee 2022; C. Wiya & T. Chaowasku, pers. obs.), whereas the petals
of members of clade 3 [P. subcordata (Blume) Blume (Blume 1830; basionym: Blume 1825) clade]
are quite variable (van Heusden 1994; Jessup 2007; Bunchalee 2022; C. Wiya & T. Chaowasku, pers.
obs.). Although the relationships of the species within clade 2 are mostly unresolved, they support the
previous taxonomic action: disintegration of P. debilis (Pierre) Finet & Gagnep. (Finet & Gagnepain 1906;
basionym: Pierre 1881), with new combinations made, e.g., P cambodica (Finet & Gagnep.) Wiya &
Chaowasku (Wiya & Chaowasku 2021; basionym: Finet & Gagnepain 1906), and establishment of a
replacement name (P, suthepensis Wiya & Chaowasku) (Wiya & Chaowasku 2021).

As a result of the taxonomic clarification of the P. evecta complex presented in this study, it appears that
the true P. evecta may not occur in Thailand. Further field explorations in Thai areas closest to the type
locality of this species are necessary to confirm its presence or absence.

Regarding Miliusa concinna Ridl. (Ridley 1920), which was originally described from specimens collected
in Siam (now Thailand) and has been considered as a heterotypic synonym of P. evecta (Turner 2012b,
2018), its morphology more closely resembles that of P. intermedia, especially in the number of carpels
per flower (Ridley 1920; Table 1); elucidating the phylogenetic affinities of M. concinna is indispensable
for the determination of its taxonomic status. It should be noted that, based on comparisons of relevant
type specimens, P. parviflora Ridl. (Ridley 1912), which is well known in Thailand and Peninsular
Malaysia, and P. debilis (the lectotype and isolectotypes of Unona debilis, the basionym of P. debilis,
were collected in Vietnam; Turner 2018) are morphologically indistinguishable; thus, we consider them
to be conspecific herein, awaiting further phylogenetic validation. Regarding Polyalthia sp. 2, only
fruiting material is available. When compared with its sister (P. evecta-3 [= P. esanensis sp. nov.]), there
are morphological differences, i.e., the monocarps are sessile (vs stipitate) and larger in Polyalthia sp. 2.
It is morphologically more similar to P. cambodica. Flowering material is nevertheless needed before
any taxonomic conclusion could be made.

The recently described P. heliopetala is shown for the first time to belong to clade 3 (Fig. 1). Additionally,
there are two potentially undescribed species from Thailand (Fig. 1: Polyalthia sp. A belonging to clade
3 and Polyalthia sp. B belonging to clade 1), but current material is insufficient for formal description.

Acknowledgments

We thank the BK, BM, CAL, CMUB, K, L, P, PBM and QBG herbaria for the specimens studied.
Chanwut Saengpho helped with the manuscript preparation. Abdulromea Baka, Aroon Sinbumroong,
Isma-ael Sama-ae, Pornthawat Chalermwong and Suhibukree Samae provided useful material for
molecular phylogenetic inferences. Hathaichanok Jongsook provided photographs of the holotype of
P. chantaranothaii at BK. Partial support was from Chiang Mai University.

267



European Journal of Taxonomy 1022: 243-276 (2025)

References

Akaike H. 1974. A new look at the statistical model identification. /EEE Transactions on Automatic
Control 19 (6): 716—723. https://doi.org/10.1109/TAC.1974.1100705

Ast S. 1938. Anonacées. In: Humbert H. (ed.) Flore générale de I’Indo-Chine. Suppl. 1: 59—-123. Muséum
national d’Histoire naturelle, Paris.

Ban N.T. 2000. Thuc Vat Chi Viét Nam [Flora of Vietnam]. Vol 1: Ho Na [Annonaceae]. Science and
Technics Publishing House, Hanoi.

Blume C.L. von 1825. Bijdragen tot de Flora van Nederlandsch Indié. Part 1. Ter Lands Drukkerij,
Batavia [Jakarta]. https://doi.org/10.5962/bhl.title.115427

Blume C.L. von 1830. Flora Javae nec non insularum adjacentium. Parts 28—29. Frank, Brussels.
https://doi.org/10.5962/bhl.title.48445

Bunchalee P. 2022. Polyalthia. In: Newman M.F., Barfod A.S., Esser H.J., Simpson D.A. & Parnell J.A.N.
(eds) Flora of Thailand. Vol. 16 (part 1: Annonaceae): 238-259. Prachachon Printing, Bangkok.

Bunchalee P., Chantaranothai P., Johnson D.M. & Murray N.A. 2019. Polyalthia khaoyaiensis (Annonaceae),
a new species from Thailand. Phytotaxa 405 (3): 171-179. https://doi.org/10.11646/phytotaxa.405.3.6

Bunchalee P., Leeratiwong C. & Johnson D.M. 2021a. Two new species and a new record of the genus
Polyalthia (Annonaceae) from Peninsular Thailand. Phytotaxa 510 (3): 239-250.
https://doi.org/10.11646/phytotaxa.510.3.4

Bunchalee P., Johnson D.M., Murray N.A. & Leeratiwong C. 2021b. Three new species of Polyalthia
(Annonaceae) from Thailand and Laos. Phytotaxa 512 (4): 272-282.
https://doi.org/10.11646/phytotaxa.512.4.3

Bunchalee P., Leeratiwong C. & Sinbumroong A. 2025. Polyalthia khaosokense (Annonaceae), a new
species from Peninsular Thailand with a key to the Polyalthia evecta species complex. Phytotaxa 683 (2):
184—188. https://doi.org/10.11646/phytotaxa.683.2.10

Candolle A.L.P.P. de 1832. Mémoire sur la famille des Anonacées, et en particulier sur les espéces du
pays des Birmans. Mémoires de la Société de Physique et d’Histoire naturelle de Genéve 5: 177-221.

Chaowasku T. & Kessler P.J.A. 2013. Seven new species of Miliusa (Annonaceae) from Thailand. Nordic
Journal of Botany 31 (6): 680—699. https://doi.org/10.1111/j.1756-1051.2012.01785.x

Chaowasku T. & Kessler P.J.A. 2014. Miliusa cambodgensis sp. nov. (Annonaceae) from Cambodia and
M. astiana, M. ninhbinhensis spp. nov. from Vietnam. Nordic Journal of Botany 32 (3): 298-307.
https://doi.org/10.1111/1.1756-1051.2013.00219.x

Chaowasku T., Johnson D.M., van der Ham R.W.J.M. & Chatrou L.W. 2012. Characterization of Hubera
(Annonaceae), a new genus segregated from Polyalthia and allied to Miliusa. Phytotaxa 69: 33-56.
https://doi.org/10.11646/phytotaxa.69.1.6

Chaowasku T., Thomas D.C., van der Ham R.W.J.M., Smets E.F., Mols J.B. & Chatrou L.W. 2014. A
plastid DNA phylogeny of tribe Miliuseae: insights into relationships and character evolution in one of
the most recalcitrant major clades of Annonaceae. American Journal of Botany 101 (4): 691-7009.
https://doi.org/10.3732/ajb.1300403

Chaowasku T., Johnson D.M., van der Ham R.W.J.M. & Chatrou L.W. 2015. Huberantha, a replacement
name for Hubera (Annonaceae: Malmeoideae: Miliuseae). Kew Bulletin 70: 23.
https://doi.org/10.1007/s12225-015-9571-z

268


https://doi.org/10.1109/TAC.1974.1100705
https://doi.org/10.5962/bhl.title.115427
https://doi.org/10.5962/bhl.title.48445
https://doi.org/10.11646/phytotaxa.405.3.6
https://doi.org/10.11646/phytotaxa.510.3.4
https://doi.org/10.11646/phytotaxa.512.4.3
https://doi.org/10.11646/phytotaxa.683.2.10
https://doi.org/10.1111/j.1756-1051.2012.01785.x
https://doi.org/10.1111/j.1756-1051.2013.00219.x
https://doi.org/10.11646/phytotaxa.69.1.6
https://doi.org/10.3732/ajb.1300403
https://doi.org/10.1007/s12225-015-9571-z

WIYA C. et al., Five new species of Polyalthia (Annonaceae) from Thailand

Chaowasku T., Damthongdee A., Jongsook H., Ngo D.T., Le H.T., Tran D.M. & Suddee S. 2018a.
Enlarging the monotypic Monocarpieae (Annonaceae, Malmeoideae): recognition of a second genus
from Vietnam informed by morphology and molecular phylogenetics. Candollea 73: 261-275.
https://doi.org/10.15553/c2018v732all

Chaowasku T., Damthongdee A., Jongsook H., Nuraliev M.S., Ngo D.T., Le H.T., Lithanatudom P.,
Osathanunkul M., Deroin T., Xue B. & Wipasa J. 2018b. Genus Huberantha (Annonaceae) revisited:
erection of Polyalthiopsis, a new genus for H. floribunda, with a new combination H. luensis. Annales
Botanici Fennici 55 (1-3): 121-137. https://doi.org/10.5735/085.055.0114

Chaowasku T., Aongyong K., Damthongdee A., Jongsook H. & Johnson D.M. 2020. Generic status of
Winitia (Annonaceae, Miliuseae) reaffirmed by molecular phylogenetic analysis, including a new species
and a new combination from Thailand. European Journal of Taxonomy 659: 1-23.
https://doi.org/10.5852/¢jt.2020.659

Chernomor O., von Haeseler A. & Minh B.Q. 2016. Terrace aware data structure for phylogenomic
inference from supermatrices. Systematic Biology 65 (6): 997-1008.
https://doi.org/10.1093/sysbio/syw037

Couvreur T.L.P., Dagallier L.P.M.J., Crozier F., Ghogue J.P., Hoekstra P.H., Kamdem N.G., Johnson D.M.,
Murray N.A. & Sonké B. 2022. Flora of Cameroon 45 — Annonaceae. PhytoKeys 207: 1-532.
https://doi.org/10.3897/phytokeys.207.61432

Damthongdee A. & Chaowasku T. 2022. Miliusa parvifolia comb. nova based on Popowia parvifolia
(Annonaceae, Miliuseae). Annales Botanici Fennici 59 (1): 313-315. https://doi.org/10.5735/085.059.0144

Damthongdee A., Saengpho C., Wiya C., Baka A., Chanthamrong K., Ue-aree P. & Chaowasku T. 2024.
Drepananthus khaosoi sp. nov. (Annonaceae) from southern Thailand, with molecular phylogenetic
reconstructions. Anales del Jardin Botanico de Madrid 81 (1): e144. https://doi.org/10.3989/ajbm.596

Darriba D., Taboada G.L., Doallo R. & Posada D. 2012. jModelTest 2: more models, new heuristics and
parallel computing. Nature Methods 9: 772. https://doi.org/10.1038/nmeth.2109

Edgar R.C. 2004. MUSCLE: multiple sequence alignment with high accuracy and high throughput.
Nucleic Acids Research 32 (5): 1792—1797. https://doi.org/10.1093/nar/gkh340

Endlicher S. 1839. Genera plantarum secundum ordines naturalis disposita. Part 11. Beck, Vienna.
https://doi.org/10.5962/bhl. title. 728

Finet A. & Gagnepain F. 1906. Contributions a I’étude de la flore de I’ Asie orientale [ Anonacées). Bulletin
de la Société botanique de France 53 (Mémoires 4): 55—170.
https://doi.org/10.1080/00378941.1905.10833364

Felsenstein J. 1985. Confidence limits on phylogenies: an approach using the bootstrap. Evolution 39 (4):
783-791. https://doi.org/10.1111/j.1558-5646.1985.tb00420.x

Goloboff P.A. & Catalano S.A. 2016. TNT version 1.5, including a full implementation of phylogenetic
morphometrics. Cladistics 32 (3): 221-238. https://doi.org/10.1111/cla.12160

Goloboff P.A., Farris J.S., Kéllersjo M., Oxelman B., Ramirez M.J. & Szumik C.A. 2003. Improvements
to resampling measures of group support. Cladistics 19 (4): 324-332.
https://doi.org/10.1111/1.1096-0031.2003.tb00376.x

Hasegawa M., Kishino H. & Yano T. 1985. Dating of the human-ape splitting by a molecular clock of
mitochondrial DNA. Journal of Molecular Evolution 22: 160—174.
https://doi.org/10.1007/BF02101694

269


https://doi.org/10.15553/c2018v732a11
https://doi.org/10.5735/085.055.0114
https://doi.org/10.5852/ejt.2020.659
https://doi.org/10.1093/sysbio/syw037
https://doi.org/10.3897/phytokeys.207.61432
https://doi.org/10.5735/085.059.0144
https://doi.org/10.3989/ajbm.596
https://doi.org/10.1038/nmeth.2109
https://doi.org/10.1093/nar/gkh340
https://doi.org/10.5962/bhl.title.728
https://doi.org/10.1080/00378941.1905.10833364
https://doi.org/10.1111/j.1558-5646.1985.tb00420.x
https://doi.org/10.1111/cla.12160
https://doi.org/10.1111/j.1096-0031.2003.tb00376.x
https://doi.org/10.1007/BF02101694

European Journal of Taxonomy 1022: 243-276 (2025)

Hewson H.J. 1988. Plant Indumentum: A Handbook of Terminology. Australian flora and fauna series 9.
Australian Government Publishing Service, Canberra.

Hooker J.D. & Thomson T. 1855. Flora Indica: Being a Systematic Account of the Plants of British India,
Together with Observations on the Structure and Affinities of Their Natural Orders and Genera. Pamplin,
London. https://doi.org/10.5962/bhl.title.57706

Hooker J.D. & Thomson T. 1872. Anonaceae. In: Hooker J.D. (ed.) The Flora of British India. Vol. 1
(part 1): 45-94. Reeve & Co., London. https://doi.org/10.5962/bhl.title.678

IUCN Standards and Petitions Committee 2024. Guidelines for using the IUCN Red List categories
and criteria. Version 16. Prepared by the Standards and Petitions Committee. Available from
https://nc.iucnredlist.org/redlist/content/attachment_files/RedListGuidelines.pdf [accessed 3 Jul. 2025].

Jessup L.W. 2007. Annonaceae. /n: Wilson A.J.G. (ed.) Flora of Australia. Vol. 2: 18-57. CSIRO,
Melbourne.

Jovet-Ast S.1940. Anonacées nouvelles d’Indochine. Notulae Systematicae 9: 73—88.

Khumchompoo S. & Thongpukdee A. 2005. Polyalthia kanchanaburiana (Annonaceae): a new species
from Thailand. Thai Forest Bulletin (Botany) 33: 35-41.

Kurz W.S. 1875. Descriptions of new plants from the Nicobar Islands (including a few from the Andaman
Islands). Journal of Botany, British and Foreign 13: 321-333.

Miller M. A., Pfeiffer W. & Schwartz T. 2010. Creating the CIPRES Science Gateway for inference of
large phylogenetic trees. /n: Proceedings of the Gateway Computing Environments Workshop (GCE):
1-8. IEEE, Piscataway. https://doi.org/10.1109/GCE.2010.5676129

Minh B.Q., Schmidt H.A., Chernomor O., Schrempf D., Woodhams M.D., von Haeseler A. & Lanfear
R. 2020. IQ-TREE 2: new models and efficient methods for phylogenetic inference in the genomic era.
Molecular Biology and Evolution 37 (5): 1530-1534. https://doi.org/10.1093/molbev/msaa015

Miquel F.A.W. 1865. Anonaceae Archipelagi Indici. Annales Musei Botanici Lugduno-Batavi 2: 1-45.

Mols J.B., Kessler P.J.A., Rogstad S.H. & Saunders R.M.K. 2008. Reassignment of six Polyalthia species
to the new genus Maasia (Annonaceae): molecular and morphological congruence. Systematic Botany
33 (3): 490-494. https://doi.org/10.1600/036364408785679752

Nge F.J., Chaowasku T., Damthongdee A., Wiya C., Soulé V.R.C., Rodrigues-Vaz C., Bruy D., Mariac C.,
Chatrou L.W., Chen J., Choo L.M., Dagallier L.-P.M.J., Erkens R.H.J., Johnson D.M., Leeratiwong C.,
Lobao A.Q., Lopes J.C., Martinez-Velarde M.F., Munzinger J., Murray N.A., Neo W.L., Rakotoarinivo
M., Ortiz-Rodriguez A.E., Sonké B., Thomas D.C., Wieringa J.J. & Couvreur T.L.P. 2024. Complete
genus-level phylogenomics and new subtribal classification of the pantropical plant family Annonaceae.
Taxon 73 (6): 1341-1369. https://doi.org/10.1002/tax.13260

Pierre L. 1881. Flore forestiere de la Cochinchine. Fasc. 2. Doin, Paris.
https://doi.org/10.5962/bhl.title.61558

Pirie M.D., Chatrou L.W., Mols J.B., Erkens R.H.J. & OosterhofJ. 2006. ‘Andean-centred’ genera in the
short-branch clade of Annonaceae: testing biogeographical hypotheses using phylogeny reconstruction
and molecular dating. Journal of Biogeography 33 (1): 31-46.
https://doi.org/10.1111/.1365-2699.2005.01388.x

Rambaut A., Drummond A.J., Xie D., Baele G. & Suchard M.A. 2018. Posterior summarization in Bayesian
phylogenetics using Tracer 1.7. Systems Biology 67 (5): 901-904. https://doi.org/10.1093/sysbio/syy032

Ridley H.N. 1912. A botanical excursion to Pulau Adang. Journal of the Straits Branch of the Royal
Asiatic Society 61: 45-65.

270


https://doi.org/10.5962/bhl.title.57706
https://doi.org/10.5962/bhl.title.678
https://nc.iucnredlist.org/redlist/content/attachment_files/RedListGuidelines.pdf
https://doi.org/10.1109/GCE.2010.5676129
https://doi.org/10.1093/molbev/msaa015
https://doi.org/10.1600/036364408785679752
https://doi.org/10.1002/tax.13260   
https://doi.org/10.5962/bhl.title.61558
https://doi.org/10.1111/j.1365-2699.2005.01388.x
https://doi.org/10.1093/sysbio/syy032

WIYA C. et al., Five new species of Polyalthia (Annonaceae) from Thailand

Ridley H.N. 1915. The plants of Koh Samui and Koh Pennan. Journal of the Federated Malay States
Museums 5: 158—168.

Ridley H.N. 1920. Two new Siamese plants. Journal of the Federated Malay States Museums 10: 127.

Ronquist F., Teslenko M., van der Mark P., Ayres D.L., Darling A., Hohna S., Larget B., Liu L.,
Suchard M.A. & Huelsenbeck J.P. 2012. MrBayes 3.2: efficient Bayesian phylogenetic inference and
model choice across a large model space. Systems Biology 61 (3): 539-542.
https://doi.org/10.1093/sysbio/sys029

Roxburgh W. 1795. Plants of the Coast of Coromandel. Vol. 1. Bulmer, London.
https://doi.org/10.5962/bhl.title.467

Saunders R.M.K., Su Y.C.F. & Xue B. 2011. Phylogenetic affinities of Polyalthia species (Annonaceac)
with columellar-sulcate pollen: enlarging the Madagascan endemic genus Fenerivia. Taxon 60 (5): 1407—
1416. https://doi.org/10.1002/tax.605016

Shailajakumari S., Sreekala A.K., Parthipan B. & Kumar E.S.S. 2019. Note on the status of Polyalthia
malabarica var. longipedicellata M.Alister et al. (Annonaceae) — an endemic species of the southern
Western Ghats. Global Journal of Bio-Science and Biotechnology 8: 117-118.

Simmons M.P. 2004. Independence of alignment and tree search. Molecular Phylogenetics and Evolution
31 (3): 874-879. https://doi.org/10.1016/j.ympev.2003.10.008

Simmons M.P. & Ochoterena H. 2000. Gaps as characters in sequence-based phylogenetic analyses.
Systems Biology 49 (2): 369-381. https://doi.org/10.1093/sysbio/49.2.369

Staden R., Beal K.F. & Bonfield J.K. 2000. The Staden package, 1998. In: Misener S. & Krawetz S.A.
(eds) Bioinformatics Methods and Protocols. Methods in Molecular Biology™: 115—130. Humana Press,
Totowa. https://doi.org/10.1385/1-59259-192-2:115

Tamura K., Stecher G. & Kumar S. 2021. MEGA11: molecular evolutionary genetics analysis version
11. Molecular Biology and Evolution 38 (7): 3022-3027. https://doi.org/10.1093/molbev/msab120

Tang C.C., Xue B. & Saunders R.M.K. 2013. A new species of Goniothalamus (Annonaceae) from
Palawan, and a new nomenclatural combination in the genus from Fiji. PhytoKeys 32: 27-35.
https://doi.org/10.3897/phytokeys.32.6663

Tavaré S. 1986. Some probabilistic and statistical problems in the analysis of DNA sequences. Lectures
on Mathematics in the Life Sciences 17: 57-86.

Thiers B. continuously updated. Index Herbariorum: A Global Directory of Public Herbaria and Associated
Staff. New York Botanical Garden’s Virtual Herbarium.
Available from https://sweetgum.nybg.org/science/ih/ [accessed 3 Jul. 2025].

Thwaites G.H.K. 1864. Enumeratio Plantarum Zeylaniae: an Enumeration of Ceylon Plants, with
Descriptions of the New and Little Known Genera and Species, Observations on Their Habitats, Uses,
Native Names, etc. Part 5. Dulau & Co., London. https://doi.org/10.5962/bhl.title.574

Turner [.M. 2012a. A new combination in Monocarpia (Annonaceae). Edinburgh Journal of Botany
69 (1): 95-98. https://doi.org/10.1017/S0960428611000424

Turner .M. 2012b. The plant taxa of H.N. Ridley, 4. The primitive angiosperms (Austrobaileyales, Canellales,
Chloranthales, Laurales, Magnoliales, Nymphaeales and Piperales). Gardens’Bulletin Singapore 64 (1):
221-256. Available from https://ia902809.us.archive.org/13/items/biostor-146686/biostor-146686.pdf
[accessed 3 Jul. 2025].

Turner [.M. 2018. Annonaceae of the Asia-Pacific region: names, types and distributions. Gardens’
Bulletin Singapore 70 (1): 409—744. https://doi.org/10.26492/gbs70(2).2018-11

271


https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.5962/bhl.title.467
https://doi.org/10.1002/tax.605016
https://doi.org/10.1016/j.ympev.2003.10.008
https://doi.org/10.1093/sysbio/49.2.369
https://doi.org/10.1385/1-59259-192-2:115
https://doi.org/10.1093/molbev/msab120
https://doi.org/10.3897/phytokeys.32.6663
https://sweetgum.nybg.org/science/ih/
https://doi.org/10.5962/bhl.title.574
https://doi.org/10.1017/S0960428611000424
https://ia902809.us.archive.org/13/items/biostor-146686/biostor-146686.pdf
https://doi.org/10.26492/gbs70(2).2018-11

European Journal of Taxonomy 1022: 243-276 (2025)

van Heusden E.C.H. 1994. Revision of Haplostichanthus (Annonaceae). Blumea 39: 215-234.

Wiens J.J. 1998. Combining data sets with different phylogenetic histories. Systematic Biology 47 (4):
568-581. https://doi.org/10.1080/106351598260581

Wiya C. & Chaowasku T. 2021. Disintegration of Polyalthia debilis (Annonaceae): P. cambodica comb.
nov., P. canaensis comb. et stat. nov., and P. suthepensis nom. nov. for Unona dubia. Phytotaxa 487 (3):
273-282. https://doi.org/10.11646/phytotaxa.487.3.7

Xue B., Su Y.C.F., Mols J.B., Kessler P.J.A. & Saunders R.M.K. 2011. Further fragmentation of the
polyphyletic genus Polyalthia (Annonaceae): molecular phylogenetic support for a broader delimitation

of Marsypopetalum. Systematics and Biodiversity 9 (1): 17-26.
https://doi.org/10.1080/14772000.2010.542497

Xue B., Su Y.C.F., Thomas D.C. & Saunders R.M.K. 2012. Pruning the polyphyletic genus Polyalthia
(Annonaceae) and resurrecting the genus Monoon. Taxon 61 (5): 1021-1039.
https://doi.org/10.1002/tax.615009

Xue B., Thomas D.C., Chaowasku T., Johnson D.M. & Saunders R.M.K. 2014. Molecular phylogenetic
support for the taxonomic merger of Fitzalania and Meiogyne (Annonaceae): new nomenclatural
combinations under the conserved name Meiogyne. Systematic Botany 39 (2): 396—404.
https://doi.org/10.1600/036364414X680825

Xue B., Tan Y.H. & Ye X.E. 2016. The identity of Polyalthia florulenta (Annonaceae): a second species
of Wangia in China. Phytotaxa 283 (2): 163—171. https://doi.org/10.11646/phytotaxa.283.2.5

Xue B., Ding H.B., Yao G., Shao Y.Y., Fan X.J. & Tan Y.H. 2020. From Polyalthia to Polyalthiopsis
(Annonaceae): transfer of species enlarges a previously monotypic genus. PhytoKeys 148: 71-91.
https://doi.org/10.3897/phytokeys.148.50929

Yang Z. & Rannala B. 1997. Bayesian phylogenetic inference using DNA sequences: a Markov Chain
Monte Carlo method. Molecular Biology and Evolution 14 (7): 717-724.
https://doi.org/10.1093/oxfordjournals.molbev.a025811

Printed versions of all papers are deposited in the libraries of three of the institutes that are members of
the EJT consortium: Muséum national d’Histoire naturelle, Paris, France; Royal Museum for Central
Africa, Tervuren, Belgium; Royal Belgian Institute of Natural Sciences, Brussels, Belgium. The other
members of the consortium are: Meise Botanic Garden, Belgium; Natural History Museum of Denmark,
Copenhagen, Denmark; Naturalis Biodiversity Center, Leiden, the Netherlands; Museo Nacional de
Ciencias Naturales-CSIC, Madrid, Spain; Leibniz Institute for the Analysis of Biodiversity Change,
Bonn — Hamburg, Germany; National Museum of the Czech Republic, Prague, Czech Republic; The
Steinhardt Museum of Natural History, Tel Aviv, Isra¢l.

272


https://doi.org/10.1080/106351598260581
https://doi.org/10.11646/phytotaxa.487.3.7
https://doi.org/10.1080/14772000.2010.542497
https://doi.org/10.1002/tax.615009
https://doi.org/10.1600/036364414X680825
https://doi.org/10.11646/phytotaxa.283.2.5
https://doi.org/10.3897/phytokeys.148.50929
https://doi.org/10.1093/oxfordjournals.molbev.a025811

WIYA C. et al., Five new species of Polyalthia (Annonaceae) from Thailand

Appendix 1

Specimens for molecular phylogenetic analyses and their GenBank accession numbers. Unavailable
sequences are denoted with ---, whereas newly generated sequences are denoted with *. Taxon: collection
location, voucher specimen (herbarium acronym); GenBank accessions: matK, ndhF, psbA-trnH, rbcL,
trnL-F, ycfl.

Mitrephora alba: Thailand, Chalermglin 440304-1 (TISTR, Bangkok); AY518855, JQ889983, JQ889978,
AY318994, AY319106, JQ889973.

Monocarpia maingayi:. Thailand, Gardner & Sidisunthorn ST 0541 (L); MH585801, MH585826,
MHS585806, MH585811, MH585815, MH585819.

Orophea sp.: Thailand, Chalermglin 440403 (TISTR, Bangkok); AY518815, JQ690416, J1Q690417,
AY319006, AY319119, JQ690418.

Popowia hirta: Borneo, Kessler B 1628 (L); AY518860, 1X544830, JX544806, AY319042, AY319156,
JX544816.

Polyalthia acuminatissima [= Polyalthia evecta-4]: Thailand, Chaowasku 231 (CMUB); PV469104*,
PV469123*, PV469142* PV469161*, PV469181*, PV469200*.

Polyalthia borneensis: Borneo, Ridsdale DV-SR-7921 (L); AY518821, ---, ---, AY319014, AY319128, ---.

Polyalthia bullata: Thailand, Chaowasku 217 (QBG); PV469115*, PV469134*, PV469153*, PV469172%,
PV469192%*, PV469211*.

Polyalthia cambodica: Thailand, Chaowasku 235 (QBG); PV469106*, PV469125*, PV469144*,
PV469163*, PV469183*, PV469202*.

Polyalthia celebica: Bogor Bot. Gard. [IV-C-97], Mols 9 (L); AY518827, ---, JX544808, AY319016,
AY319130, ---.

Polyalthia chantaranothaii: Thailand, Chaowasku 237 (QBG); PV469105*, PV469124*, PV469143*,
PV469162%*, PV469182%*, PV469201*.

Polyalthia chiangmaica [= Polyalthia evecta-1]: Thailand, Chaowasku 229 (CMUB); PV469110%*,
PV469129*, PV469148*, PV469167*, PV469187*, PV469206*.

Polyalthia ctf. cinnamomea: Borneo, Ridsdale DV-M1-347 (L); AY518828, ---, ---, AY319018,AY319132,

Polyalthia debilis: Thailand, Chanthamrong & Samae 76 (QBG); PV469108*, PV469127*, PV469146*,
PV469165*, PV469185*, PV469204*.

Polyalthia esanensis [= Polyalthia evecta-3]: Thailand, Chaowasku 225 (CMUB); PV469102*,
PV469121%*, PV469140*, PV469159*, PV469179*, PV469198*.

Polyalthia evecta [= Polyalthia evecta-2]: Vietnam, Ly et al. NY-HN 547 (NY); JX227885, ---, ---,
JX227910, JX227861, ---.

Polyalthia flagellaris: Borneo, Duling 38 (K); AY518824, ---, ---, AY319022, AY319136, ---.

Polyalthia heliopetala: Thailand, Chanthamrong & Sama-ae 41 (QBG); PV469114*, PV469133%,
PV469152*, PV469171%*, PV469191*, PV469210*.

Polyalthia hispida: Australia, Sankowsky 172 (HKU); JX227886, ---, ---, IX227911, JX227862, ---.
Polyalthia insignis: Borneo, Beaman 10112 (NY); JX227887, ---, ---, 1X227912, J1X227863, ---.

Polyalthia intermedia: Thailand, Chaowasku 234 (QBG); PV469109*, PV469128*, PV469147%,
PV469166*, PV469186*, PV469205*.
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Polyalthia johnsonii: Australia, Ford AF 3625 (CNS); JX544826, JX544840, JX544810, PV469173*,
JX544801, JX544819.

Polyalthia kanchanaburiana: Thailand, Chanthamrong 77 (QBG); PV469097*, PV469116*, PV469135*,
PV469154*, PV469174* PV469193*,

Polyalthia khaoyaiensis: Thailand, Chanthamrong 78 (QBG); PV469101%*, PV469120*, PV469139*,
PV469158*, PV469178*, PV469197*.

Polyalthia lateritia: Thailand, Chanthamrong 52 (QBG); PV469113*, PV469132*, PV469151%*,
PV469170*, PV469190*, PV469209*.

Polyalthia longirostris: New Guinea, Takeuchi & Ama 15656 (L); AY518826, ---, ---, AY318979,
AY319091, ---.

Polyalthia maxwelliana [= Polyalthia sp. 3]: Thailand, Chanthamrong 73 (CMUB); PV469098*,
PV469117*%, PV469136*, PV469155*, PV469175%, PV469194%*.

Polyalthia miliusifolia [= Polyalthia sp. 1]: Thailand, Chanthamrong 74 (CMUB); PV469107*,
PV469126*, PV469145%, PV469164*, PV469184*, PV469203*.

Polyalthia cf. miliusoides: Borneo, Ridsdale DV-M2-11443 (L); AY518829, ---, ---, AY319028,
AY319142, ---.

Polyalthia obliqua: Borneo, Ambriansyah & Arifin AA 1694 (L); AY518822, ---, ---, AY319029,
AY319143, ---.

Polyalthia stenopetala: Thailand, Chalermglin 540116 (HKU); JX227896, ---, ---, ---, -—-, ---.
Polyalthia stenopetala: Thailand, Chalermglin 440302 (TISTR, Bangkok); ---, ---, ---, AY319034,
AY319148, ---.

Polyalthia subcordata: Java, Gravendeel et al. 549 (L); AY518830, ---, ---, AY319036, AY319150, ---.

Polyalthia suberosa: Utrecht Univ. Bot. Gard., Chatrou 480 (U); AY238965, AY841417, AY841502,
AY238956, AY231289 and AY238949, JX544817.

Polyalthia submontana: Australia, Sankowsky 3182 (HKU); JX227893, ---, ---, 1X227918, JX227869, ---.
Polyalthia ct. subsessilifolia: Borneo, Beaman 10272 (NY); JX227884, ---, ---, JX227909, JX227860, ---.

Polyalthia suthepensis [= Polyalthia suthepensis-1]: Thailand, Chaowasku 202 (CMUB); PV469099*,
PV469118*, PV469137*, PV469156*, PV469176*, PV469195%*.

Polyalthia suthepensis [= Polyalthia suthepensis-2]: Thailand, Chaowasku 236 (QBG); PV469100%*,
PV469119%, PV469138*, PV469157*, PV469177*, PV469196*.
Polyalthia trochilia: Borneo, Burley et al. 807 (NY); JX227894, ---, ---, 1X227919, 1X227870, ---.

Polyalthia xanthocarpa: Auvstralia, Sankowsky 3150 (HKU); JX227895, ---, ---, 1X227920, JX227871, ---.

Polyalthia sp. A: Thailand, Chalermwong & Sinbumroong 15032021 (CMUB); PV469112*, PV469131%*,
PV469150%*, PV469169*, PV469189*, PV469208*.

Polyalthia sp. B: Thailand, Chanthamrong & Baka 45 (CMUB); PV469111*, PV469130*, PV469149%*,
PV469168*, PV469188*, PV469207*.

Polyalthia sp. 2: Thailand, Chaowasku 238 (QBG); PV469103*, PV469122*, PV469141%*, PV469160*,
PV469180%*, PV469199*.
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Appendix 2

Type specimens of relevant names studied.

Miliusa concinna Ridl.

Miliusa concinna Ridl. (Ridley 1920: 127). — Type: SIAM (now THAILAND) ¢ Southwest, Koh
Lak; 3 Apr. 1919; fl.; Hamid FMS Field No. 3802; [specimen studied: lectotype K'].

Thttps://plants.jstor.org/stable/viewer/10.5555/al.ap.specimen.k00069 1547

Polyalthia chantaranothaii Bunchalee & Chalermglin

Polyalthia chantaranothaii Bunchalee & Chalermglin (in Bunchalee et al. 2021b: 276). — Type:
THAILAND ¢ Lampang, Me Ping; 21 Jun. 1926; fl.; Winit 1708; [specimen studied: holotype BK].

Polyalthia debilis (Pierre) Finet & Gagnep.

Polyalthia debilis (Pierre) Finet & Gagnep. (Finet & Gagnepain 1906: 96). — Unona debilis Pierre
(Pierre 1881: t. 29). — Type: VIETNAM e Cochinchine, Ba Ria, Mt Dinh; May 1866; fl.; Pierre
1771; [specimens studied: lectotype P!, isolectotypes P>3].

Thttp://coldb.mnhn.fr/catalognumber/mnhn/p/p00372676
2http://coldb.mnhn.fr/catalognumber/mnhn/p/p00372677
?http://coldb.mnhn.fr/catalognumber/mnhn/p/p00372678

Polyalthia evecta (Pierre) Finet & Gagnep.

Polyalthia evecta (Pierre) Finet & Gagnep. (Finet & Gagnepain 1906: 91). — Unona evecta
Pierre (Pierre 1881: t. 31). — Type: VIETNAM ¢ Cochinchine, Bien Hoa, Song Lu; Feb. 1877,
fl.; Pierre 1762; [specimens studied: lectotype P!, isolectotypes P%3, BM*, L>¢].

"http://coldb.mnhn.fr/catalognumber/mnhn/p/p00432205
2http://coldb.mnhn.fr/catalognumber/mnhn/p/p00432203
?http://coldb.mnhn.fr/catalognumber/mnhn/p/p00432204
“https://data.nhm.ac.uk/object/45df18da-ff7¢c-471d-bf9c-5800216afdfe
Shttps://data.biodiversitydata.nl/naturalis/specimen/L%20%200183718
Shttps://data.biodiversitydata.nl/naturalis/specimen/L%20%200038114

Unona evecta var. attopeuensis Pierre
Unona evecta var. attopeuensis Pierre (Pierre 1881: sub t. 31). — Type: LAOS ¢ Bassin d’Attopeu;

Feb. 1877; fl.; Harmand 1349; [specimens studied: lectotype P!, isolectotypes P>?].

Thttp://coldb.mnhn.fr/catalognumber/mnhn/p/p00432210
2http://coldb.mnhn.fr/catalognumber/mnhn/p/p00432209
?http://coldb.mnhn.fr/catalognumber/mnhn/p/p00432211

Polyalthia intermedia (Pierre) Ban

Polyalthia intermedia (Pierre) Ban (Ban 2000: 95). — Unona evecta var. intermedia Pierre (Pierre
1881:t. 31A). — Type: VIETNAM e Cochinchine, prov. Baria, Noi; Jul. 1867; fl., young fr.; Pierre
289b; [specimen studied: lectotype P!'].

http://coldb.mnhn.fr/catalognumber/mnhn/p/p00432221
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Polyalthia khaoyaiensis Bunchalee & Chantar.

Polyalthia khaoyaiensis Bunchalee & Chantar. (in Bunchalee et al. 2019: 172). — Type:
THAILAND « Nakhon Ratchasima, Khao Yai National Park; 14 Mar. 1986; fl.; van Beusekom &
Phengklai 45; [specimen studied: isotype L!].

'https://data.biodiversitydata.nl/naturalis/specimen/L.1767376

Polyalthia minima Jovet-Ast

Polyalthia minima Jovet-Ast (Jovet-Ast 1940: 75). — Type: VIETNAM ¢ Annam, Phan Rang, Ca
Na; 16 Jul. 1930; fl.; Poilane 17886; [specimen studied: holotype P'].

'http://coldb.mnhn.fr/catalognumber/mnhn/p/p00601068

Polyalthia parviflora Ridl.

Polyalthia parviflora Ridl. (Ridley 1912: 49). — Type: MALAY SIA ¢ Peninsular Malaysia, Pulau
Langkawi, Kuala Malacca; Sep. 1890; fl., fr.; Curtis 2533; [specimen studied: isolectotype CAL!].

'https://archive.bsi.gov.in/phanerogams-Image/en?link=CAL0000004428 &column=szBarcode
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