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Abstract

A new species of Diospyros, D. laoensis, from Nam Kading National Protected Area, central Laos, is described and il-
lustrated. It morphologically resembles D. longipilosa of Thailand, D. martabanica of India and Southeast Asia, and D.
xishuangbannaensis of China, but is distinguished by its adaxially glabrous midrib, shorter calyx lobes and shorter fruiting
pedicel. DNA barcodes of the rbcL and matK regions, a vernacular name and preliminary conservation assessment are also
provided. As the species is considered to be endemic to a restricted area which is under threat from deforestation, it is here
suggested for assessment under the category of Endangered (EN) within the IUCN Red List of Threatened Species.
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Introduction

The genus Diospyros (Ebenaceae), with over 600 species, is widely distributed in Asia, Africa, the Americas, Australia
and the South Pacific Islands, in mostly tropical and subtropical regions (Wallndfer 2001; Duangjai et al. 2006, 2009,
2018). In tropical Asia, species of Diospyros are found from coastal sandy or rocky shores up to lower montane
mossy forests, including limestone hills and peat swamps, and are ecologically important components in the forests
(Ng, 2002). In Laos, 31 species with four varieties of Diospyros have been recorded (Newman et al. 2007; Zhu 2017;
Prosperi et al. 2018; Tagane et al. 2018).

During our floristic inventories of the evergreen forests of the Nam Kading National Protected Area (Souladeth et
al. 2017; Tagane et al. 2017 & 2018; Yang et al. 2018) (Fig. 1), we collected an unknown species of Diospyros. Further
studies based on specimens and literature of related species (Phengklai 1981, 2005; Li et al. 1996; HO6 1999; Ng,
2002; Gardner et al. 2015; Duangjai et al. 2018) showed that this taxon was morphologically distinct from previously
known taxa. Here, we describe this new species as Diospyros laoensis Tagane & Soulad., and provide illustrations, a
vernacular name and preliminary conservation assessment.

In addition to the morphological examination, DNA sequences are often helpful for delimiting species (Hebert
and Gregory 2005, Dick and Webb 2012). We sequenced two DNA barcode regions, rbcL and matK, following the
recommendation of CBOL Plant Working Group (2009).

Material & Methods
Morphological observations

Specimens where seen in herbaria BKF, FOF, FU, HNL, KAG, KYO, RUPP, SNP, TNS and VNM, while digital images
where seen on websites of JSTOR Global Plants (https://plants.jstor.org/), Muséum National d’Histoire Naturelle
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(https://www.mnhn.fr/) and Chinese Virtual Herbarium (http://www.cvh.ac.cn/). The measurements of the description
below are based on the herbarium specimens we collected in our field surveys.

DNA barcoding

Leaf pieces were dried using silica-gel in the field (voucher specimen: Tagane et al. L1037, FU). DNA isolation was
performed by the CTAB method (Doyle & Doyle 1987) with minor modifications as in Toyama et al. (2015). Two
DNA barcode regions, the partial genes for the large subunit ribulose-1,5-bisphosphate carboxylase oxygenase (rbcl)
and maturase K (matK) (CBOL Plant Working Group 2009), were sequenced following established protocols (Kress
et al. 2009; Dunning and Savolainen 2010).
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FIGURE 1. Collection localities of Diospyros laoensis Tagane & Soulad.

Taxonomy
Diospyros laoensis Tagane & Soulad., sp. nov. Figs. 2 & 3

Type:—LAOS. Bolikhamxay Province: Nam Kading National Protected Area, 18°11'59.1"N, 104°23'32.5"E, 272 m elev., 27 June 2017,
Tagane S., Souladeth P, Okabe N., Yang C.-J. L1037 [fr.] (holotype: FOF!, isotypes: BKF, E, HNL!, KAG!, KYO!, P).

Diospyros laoensis is distinct from all the other Diospyros species in the region by its young twigs, petioles and lower leaf surface of
lamina densely covered with both short and long light brownish yellow hairs, glabrous midribs on the upper surface, oblong or

oblong-lanceolate leaves with a cordate base, 2.5-4.5 mm long fruiting pedicels and 4-locular fruit.

Trees up to 8 m tall. Young twigs densely covered with short velvety hairs, mixed with long spreading hairs which are
sparser than the shorter ones, hairs light brownish yellow, shorter ones ca. 0.8 mm long, longer ones 3.5—4.8 mm long,
old twigs gray to grayish brown, glabrescent, lenticellate. Leaves alternate; petiole 2-3 mm long, indumentum same as
young twigs; blade oblong to oblong-lanceolate, 4.6—-12.6 x 1.3-3.5 cm, coriaceous, apex acute, base cordate, rarely
rounded, margin entire, not undulate, recurved when dry, pale green to brownish, adaxial surface glabrous, abaxial
surface covered with short yellowish brown, velvety hairs, obviously denser on the midrib, mixed with long, light
brownish yellow soft hairs, midrib sunken adaxially, prominent abaxially, secondary veins (7-)10-12 on each side,
slightly prominent adaxially, prominent abaxially, tertiary veins scalariform-reticulate, prominent abaxially. Flowers
not seen. Mature fruit solitary, on 2.5-4.5 mm long stalk, subglobose to oblong-ovoid, 2.2-2.5 cm long, 1.6-2.4 cm
in diam., dense with velvety-rusty hairs, 4-locular, 1—4-seeded. Fruiting calyx lobes 5, divided to the base, valvate,
narrowly triangular, 4.2-5 x ca. 2 mm, chartaceous, hairy adaxially, glabrous abaxially. Seed ellipsoidal, 1.4-1.7 cm
long, 0.6—0.8 cm in wide, dark reddish brown, glabrous; endosperm smooth, hard.
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Flora of Laos
Faculty of Science, Kyushu University, Fukuoka (FU), Japan
Herbarium of Faculty of Forestry, National University of Laos (FOF), Laos

No.: L1037 Family: Ebenaceae
Name: Diospyros 7

Det.:

Latitude: 18°11'59.1" Longitude: 104°23'32.5"

Altitude: 272 m

Locality: Bolikhamxay Province, Nam Kading National Protected
Area; in semi-evergreen forest, along a loggin road

Date: 27 June 2017

Coll.: Tagane S., Souladeth P, Okabe N., Yang C.-J. [No.: L1037]

Note:

FIGURE 2. Isotype of Diospyros laoensis Tagane & Soulad., Tagane et al. L1037 (KAG).
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FIGURE 3. Diospyros laoensis Tagane & Soulad. A. Leafy twig; B. Portion of lower leaf surface; C. Young twig; D. Old twig; E. Mature
fruit; F. Fruiting calyx; G. Transverse section of 4-seeded fruit; H. Seeds. Materials from Tagane et al. L1037 (isotype, KAG). Scale bars
D&H=1cm; F=2mm; G=4 mm.

Additional specimens examined:—LAOS. Bolikhamxay Province: Nam Kading National Protected Area,
18°10°54.6”N, 104°24°45.9”E, 228 m elev., 23 Dec. 2016, Yahara T., Tagane S., Zhang M., Okabe N., Hyakumura K.,
Souladeth P, Sengthong A., Vorasane H., Chayer S. L24 [ster.] (FOF, KYO, TAI).

Distribution and ecology:—LAOS. At present, Diospyros laoensis is known only from the southern part of the
Nam Kading National Protected Area (Fig. 1). The species was found in evergreen forest and its vicinities at elev.
220-280 m, and growing with Hydnocarpus ilicifolius King (Achariaceae), Saraca declinata (Jack) Miq. (Fabaceae),
Streblus crenatus (Gagnep.) Corner (Moraceae), and Tarenna hoaensis Pit. (Rubiaceae). Fruiting specimens were
collected in late June.

Etymology:—This specific epithet laoensis refers to the country of the type locality.
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Vernacular name:—unInNcN©90 [Mark kua lao (“Mark Kua” means Diospyros species in general in Lao),
suggested here].

GenBank accession no.:—7agane et al. L1037: LC415119 (rbcL) and LC415120 (matK). The BLAST similarity
search based on the partial 7bcL sequence of Diospyros laoensis resulted in homology as high as 590/591 bp with
the sequence of D. hainanensis Merrill (1923: 258)(GenBank accession no. MH778100) and D. xishuagnbannaensis
Wu & Zhu (1995: 296)(GU471703), 564/565 bp with that of Diospyros sp. JH-2017 (MF435487MF435499,
MF435520, MF435534, MF435632 and MF435648) and 578/580 bp with the sequence of D. ferox Bakhuizen (1933:
170)(EU980681), D. mindanaensis Merrill (1903: 309)(EU980713), D. pilosula (Candolle 1844: 220) Hiern (1873:
188) (EU980731) and D. rigida Hiern (1873: 257)(EU980743) in the DNA database (GenBank: https://www.ncbi.
nlm.nih.gov/genbank/). Those of matK sequence resulted in homology as high as 784/785 bp with the sequence of
D. pilosula (DQ924048), 783/785 bp with those of D. xishuagnbannaensis (GU471720, KU379125, KU379126), D.
howii Merrill & Chun (1935: 299)(KU379003, KU379004, KU379005, KU379006, KU379007, KU379008) and D.
filipendula Lecomte (1928: 101)(DQ924019).

Preliminary conservation assessment:—FEndangered (EN). From our field observations through the surveys in
20162017 (Tagane et al. 2018), Diospyros laoensis is scattered in the evergreen forest in the lower elevations (220-280
m) of the southern part of Nam Kading National Protected Area and the area of occupancy (AOO) for this species is
calculated as 8 km? (using a 2 km cell width) and estimated to be less than 500 km? based on our field observations.
Although there are only two actually known sites for D. laoensis, the estimated area 500km? is the amount of potential
habitat of this species, which could be regards as the extent of occupancy (EOO). The two localities where we collected the
above specimens are along a recently constructed logging road, and are being gradually deforested. Given this situation,
More accurate data on its population size and number of individuals is needed for developing a conservation plan.

Notes:—Diospyros laoensis is morphologically similar to D. longipilosa Phengklai (1977: 342) of southern
Thailand, D. martabanica C.B.Clarke (1882: 554) of India, Myanmar, Thailand, and D. xishuangbannaensis of
Xishuangbanna, southwestern China in having densely hairy young twigs and fruit, oblong to oblong-lanceolate leaf
shape with rounded to cordate leaf base and 4-locular fruit, but distinguished by its adaxially glabrous midrib (vs. more
or less pubescent) and shorter fruiting pedicels (2.5-4.5 mm long vs. 2-3 cm in D. longipilosa; 1-2.3 cm long in D.
martabanica; 1-1.6 cm long in D. xishuangbannaensis) (Table 1). In addition, fruiting calyx lobes of D. laoensis are
shorter than those of D. longipilosa and D. xishuangbannaensis (4.2—5 mm long vs. longer than 9 mm long).

Table 1. Morphological comparison between Diospyros laoensis, D. longipilosa, D. martabanica and D.

xishuangbannaensis.
Characters D. laoensis D. longipilosa' D. martabanica* D. xishuangbannaensis®
Indumentum on young densely covered with short densely covered with densely covered with  densely covered with
twigs hairs, mixed with long soft long soft hairs short hairs, mixed with short hairs
hairs long soft hairs
Petiole length 2-3 mm long 4-6 mm long ca. 3.2 mm long 2-3 mm long
Leaf size 4.6-12.6 x 1.3-3.5cm 10-15 x 2.54 cm 7-18 x 2—-6 cm 8§-18 x 3—4.5 cm
Leaf base cordate to rounded rounded to (sub)cordate  rounded to subcordate rounded to subcordate
Leaf texture coriaceous chartaceous chartaceous to thinly  stiffly chartaceous to
coriaceous subcoriaceous
Hairiness on adaxial glabrous densely covered with densely covered with  densely covered with
midrib long hairs short hairs short hairs
Fruiting pedicel length 2.5-4.5 mm long 20-30 mm long 10-23 mm long 10-16 mm long
Fruiting calyx shape ~ narrowly triangular, 4.2-5 x narrowly lanceolate, ca.  narrowly lanceolate,  narrowly lanceolate, ca.
and size ca. 2 mm 14 x 3 mm no information on size 9 mm long
Fruit shape and size subglobose to oblong-ovoid, ellipsoid or ovoid, 3—4 globose to ovoid, globose, 2-2.5 cm in
2.2-2.5 cm long, 1.6-2.4 cm cm long, 2.5-3 cm in 1.5-2.5 cm in diam. diam.
in diam. diam.

'"Phengklai (1977), Gardner et al. (2015) and Larsen K & Larsen S. 33348 (type, BKF, image!).
Clarke (1882), Gardner et al. (2015) and Kurz S. 989 (K, image !).
3Li et al. (1996), Zhu & Wu 2451 (isotype) and Zou & Wu 2452 (paratype) (HITBC, images!).
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