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Diospyros penghuae, a new species of
Ebenaceae from Danxiashan mountain in Guangdong, China
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Abstract: Diospyros penghuae, a new species of Ebenaceae endemic in Danxiashan mountain, Guang-
dong, China, is here described and illustrated. Morphologically, the new species is most similar to D.
cathayensis and D. rhombifolia, but it differs in its evergreen shrub or small tree, non-spiny branchlets.
The leaf shape and seed size are also clearly distinguished from D. cathayensis and D. rhombifolia. This
new species is in honor of Prof. Peng Hua, School of Geography and Planning, Sun Yat-sen University,
who made a significant contribution to our knowledge of Danxia Landform research.
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Diospyros Linnaeus is the largest genus of the fam- widely distributed in the tropics and subtropics .

ily Ebenaceae. It consists of over 500 species and The genus Diospyros has a very complex biogeographi-

« YgFSHEA: 2018 -04 - 09
HETH: ERARRFEES (31570195, 31670189) 5 [ A4 FIARBIFEEE S (2016A030313326) 5 | A4 BHEL 114135
H (20015A030302020) ; & PUyk 42 [ s 25 5 Y% A 5T H - (2017 152 - 003 - 3) 5 FHE I PZ 2 9)
ZREMEEIH (2016 -0293)
fEEEN: & (191 F4), B HARFE: MY X R Y532 ; E-mail: zhaowy25@ mail. sysu. edu. cn
BEEE: B (1963 4E4), B MIRAR: HYIX R LEY52; E-mail: lsslwb@ mail. sysu. edu. cn



BT A AR PHE LA A R 99

cal history and phylogenetic relationship, and its infra-
generic classification is still not clearly resolved”~*'.
Diospyros is the only genus of Ebenaceae distributed in
China with about 62 species (44 endemic). Among
them, Diospyros brandisiana Kurzis a new record spe-
cies of China found in Yunnan, and D. leei Liu Y.,
Shi S. & Huang Y. S. is a new species described from

#=)In Guangdong province, 12 species

Guangxi
were recorded in this genus ‘' one of which, D.
saxicola Miau is known as a narrowly endemic species
of Yingde city in the central north of Guangdong'”".
Danxiashan mountain is known as Red Stone Park
of China'®' | and has now become a national park and a
natural World Heritage Site. In Danxiashan mountain a
typical Danxia landform characterized by red - colored
sandstones and conglomerates, providing unique habi-
tats for some endemic species here, such as Firmiana
danxiaensis H. H. Hsue et H. S. Kiu, Viola hyban-
thoides W. B. Liao et Q. Fan "' Danxiaorchis
singchiana J. W. Zhai, F. W. Xing et Z. J. Liu''"".
From 2004 to present, we have taken continuous bio-
logical surveys on Danxiashan mountain in order to elu-
cidate the biodiversity patterns of Danxia landforms'""’.
During the field survey, a distinct Diospyros species
was collected in Danxiashan mountain. After two years

of field observations, we confirmed it was a new spe-

cies, which was described and illustrated below.

1  Materials and methods

All the specimens used for this study were collect-
ed from Danxiashan, Guangdong Province. Morpholog-
ical data for description of the new species were ob-
served and measured based on fresh and dry specimens
using a micrometer and a stereomicroscope from 2014
to 2016. The voucher specimens were deposited in

SYS, IBSC (acronyms according to Thiers 2016 + ).

2 Diospyros penghuae W. B. Liao,
Q. Fan et W. Y. Zhao

Taxonomy Treatment: —Diospyros penghuae W.
B. Liao, Q. Fan et W. Y. Zhao, sp. nov. (Fig. 1,
Fig. 2)

Type: —China. Guangdong Province: Renhua
County, Danxiashan mountain, Xianglonghu, foot of

the mountain, in dense forest, 119 m, 25°01'N, 113°

44'E, 9 Sep. 2015 (fr. ), W. =Y. Zhao zwy - 34
(holotype: SYS! isotypes: SYS! IBSC!).

Diagnosis: —Similar to D. cathayensis, but dif-
fers by shrubs evergreen, branchlets without spines,
leaf blade elliptic to obovate — elliptic, margin revo-
lute, stamens villose, glabrescent, styles 4 cleft to o-
vary, staminodes 3, fruiting pedicel 1.3 ~2.6 ( ~
3.1) cm, seeds 3 —sided or subreniform.

Description; —Evergreen shrubs, rarely small
trees, 2 ~3 (5) m tall, 1 ~4 cm in diameter.
Branchlets brown, slender, terete, young branchs
densely puberulent, never tipped with spines. Petiole
3 ~6 mm, puberulent; leaf blade elliptic to obovate —
elliptic, ((4.0) 5.3 ~12.5 (14.0) )emx ((1.6)
2.2~4.4 (5.3)) cm, thin leathery, base cuneate,
apex obtuse, rounded or slightly blunt; adaxially dark
green and lustrous, abaxially yellow-green, pubescent
along midrib, lateral veins 4 ~9 per side, puberulent
when young; reticulate veinlets slender and raised both
surfaces, obvious, leaf margin revolute. Staminate
flowers cymes ( seldom solitary) , per cymes three flow-
er, peduncles 2 ~7 mm, pedicel 3 ~7 mm (1.1 mm
when solitary ) , pubescent; calyx lobes 4, divided
nearly to base, triangular or ovate, 1.5 ~7 mm; corol-
la pale yellow, urceolate, 3.5 ~5.5 mm, pubescent
on both surfaces, lobes 4, ovate, ca. 1mm, reflexed;
stamens 16, per two stamens symphysis, with sparsely
villose, then glabrescent. Pistillate flowers: pedicel 8
~14 mm, pubescent; cayx lobes 4, ovate, ca. 1 cm,
puberulent; corolla pale yellow, pubescent on both
surfaces, tube ca. 4mm, lobes 4, ovate or triangular,
1.5 ~2.5 mm; staminodes 3, glabrous; styles 4, di-
vided to base, stigma 2 — cleft; ovary villose. Fruiting
pedicel 1.3 ~2.6 (3.1) cm, slender, densely puber-
ulent. Fruiting calyx 4, divided to nearly base, slightly
reflexed, subglabrous; lobes ovate or oblong — lanceo-
late, (1.1 ~1.5) em x (4.5 ~ 9) mm, leathery,

apex obtuse, veins several, subparallel, slightly
raised. Berry orange, globose, 1.4 ~2 c¢m in daim,
sparsely hairy. Seeds 1 ~8, brown, 3 —sided or sub-
reniform, ca. (8 ~12) mm x 6.5 mm x 4 mm.
Etymology: —The specific epithet is in honor of
Prof. Hua Peng (1956 —2018) of Sun Yat — sen Uni-

versity, chairman of Red Beds and Danxia Geomor-

phology Working Group of IAG, who made a great con-
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tribution in Danxia landform research.

Phenology: —Flowering March to May and fruit-
ing July to November.

Distribution and habitat; —Diospyros penghuae is
widely distributed in Mount Danxia, Renhua County,
Guangdong Province, China. And usually distributed
in dense forests or ravines where soil forming rock is
red — colored sandstones, at altitudes of 90 ~ 260 m.
The associated species included Castanopsis jucunda
Hance, Osteomeles subrotunda K. Koch, Pittosporum
Sulviptlosum H. T. Chang et S. Z. Yan, Rhus chinen-
sis Mill. , Diplospora dubia (Lindl. ) Masam. , Nandi-
na domestica Thunb. , and Stemona tuberosa Lour. In
addition, Diospyros penghuae is diecious and the fe-

male and male ratio about 1/3. 5 according to our field

observation in April 2015.

Additional specimens examined ( Paratypes): —
China. Guangdong Province: Renhua County, Danxi-
ashan mountain, Xianglonghu, foot of the mountain, in
dense forest, fruit, 125 m, 25°01’ N, 113°44" E, 3
Sep. 2014, Q. Fan 12702 (SYS! IBSC!) ; ibid, pis-
tillate flower, 9 Apr. 2015, W. - Y. Zhao zwy — 59
(SYS! IBSC!) ; Danxiashan mountain, hill slope near
the Sengmaofeng, pistillate flower, 117 m, 25°01'N;
113°45" E, 8 Apr. 2015, W. =Y. Zhao & Z. -
X. Chen zwy — 48; ibid, staminate flower, W. - Y.
Zhao & Z — X. Chen zwy —49 (SYS! IBSC!) ; Danxi-
ashan mountain, hill slope near the Danxias-
hanzhuang, pistillate flower, 120m, 25°01" N; 113°
45'E, 8 Apr. 2015, W. =Y. Zhao & Z. — X. Chen

Fig. 1 Diospyros penghuae W. B. Liao, Q. Fan et W. Y. Zhao

(A - C; Branch with pistillate flower, staminate flower, fruit; D — E: Staminate flower; F: Stamen; G Calyx lobes of staminate

flower; H: Pistillate flower, front view; I. Corolla of pistillate flower; J: Ovary; K. Stigma; L. Calyx of pistillate flower; M.

Fruit; N: Fruiting calyx; O: Cross section of fruit; Iillustration is drawn by Liu Yunxiao)
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Fig. 2 Morphological characters of Diospyros penghuae W. B. Liao, Q. Fan et W. Y. Zhao

(A: Habit of plant; B: Staminate flower; C: Pistillate flower; D: Fruit; E: Cross section of fruit;

F: Stamens of staminate flower, and vestigial ovary; G: Stamens of staminate flower, per two stamens symphysis. )

zwy —52; ibid, staminate flower, 8§ Apr. 2015, W. -
Y. Zhao & Z. — X. Chen zwy — 54 (SYS! IBSC!);
Danxiashan mountain, hill slope near the Xianglong-
hu, Aiqinggu, pistillate flower, 125m, 25°01" N;
113°45" E, 9 Apr. 2015, W. =Y. Zhao zwy - 60;
ibid, staminate flower, 9 Apr. 2015, W. - Y. Zhao
zwy —61 (SYS! IBSC!); Danxiashan mountain, hill
slope of the Wolonggang, fruit, 137 m, 25°01" N;
113°45" E, 20 Nov. 2015, Q. Fan 14038 (SYS! IB-
SC!) .

3  Discussion

Currently, the infrageneric classification of Dio-
spyros is still not very clear. Furthermore, some taxo-
nomic study and phylogenetic analysis of genus Diospy-
ros were primarily based on species distributed in Pa-
cific region "', Africa '’ India'"* and New Caledo-

) However, the species endemic to China were

nian
not included in these studies. The new species D. pen-
ghuae described here is similar to Diospyros cathayensis
Steward ") | D. armata Hemsley "' | D. rhombifolia
Hemsley 180D, reticulinervis C. Y. Wu "', D, ca-

loneura C. Y. Wu''"!, and D. tutcheri Dunn in the

raised leaf venation, long slender pedicels and conspic-
uously veined, spreading or slightly reflexed, and
leathery or papery calyx lobes. This resemblances
might represent an infrageneric evolution clade .

D. cathayensis is the closest species relative to D.
penghuae based on morphology. However, D. peng-
huae is readily distinguished from D. cathayensis by
the shrub (vs. small tree) habit, the non — spiny ( vs.
inconspicuous spiny ) branchlets, the different leaf
shape (elliptic to obovate — elliptic vs. elliptic) and
size ( (5.3 ~12.5) em x (2.2 ~4.4) cm vs. (4 ~
9) em x (1.5~3.6) cm), the shorter fruiting ped-
icels (1.3 ~2.6 cm vs. 2.5 ~4 cm), the smaller
fruits (1.4 ~2 cm vs. 1.5 ~3 cm in diam. ) and the
inconspicuous ( vs. beak shaped) hilum. D. rhombifo-
lia also has many features in common with D. peng-
huae, but has stout leafless branch spines, 4 — spo-
rangiate ( vs. 8 — sporangiate ) ovary, 2 (vs. 4)
styles, hemispherical or trigonous (vs. 3 — sided or
subreniform) seeds. In addition, D. rhombifolia is a
deciduous tree species reaching 5 ~ 8 m in height,

however, the latter is an evergreen shrub species only

2~3 (5) mtall (Table 1) .
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Table 1

Morphological differences between Diospyros penghuae sp. nov. , D. rhombifolia and D. cathayensis

Characters

D. penghuae

D. rhombifolia

D. cathayensis

Habit

Branch spines

Leaf

Leaf shape

Leaf size

Lateral veins

Pistillate flower

Ovary and-styles

Fruiting pedicel

Fruiting sepals

Fruits

Seeds

shrubs or small tree, 2 ~3 (5)

m, evergreen

without branch spines

thin leathery, elliptic to obovate-el-
((40) 53 ~ 12.5
(14.0)) em x ( (1.6) 2.2 ~
4.4 (5.3)) cm, leaf margin revo-

liptic,

lute when dried

elliptic to obovate-elliptic

(5.3 ~12.5 (14.0)) cm x
( (1.6)2.2~4.4  (5.3)) em

4 ~9 per side

tube ca. 4 mm

ovary 8-sporangiate, styles 4,

stigma 2 lobed

1.3~2.6 (3.1) cm

lobe ovate or oblong-lanceolate,
(1.1~1.5) em x (0.5~0.9)

cm

globose, 1.4 ~2 cm in diam.

(8~10 ( ~12)) mm x 6.5 mm
X 4 mm, 3-sided or subreniform,
yellowish-brown, hilum inconspic-

uous

small tree, 5 ~8 m, deciduous

with short stout leafless spines

papery, rhombic-obovate, (4 ~
85) em x (1.8 ~3.8) cm,

margin ciliate

rhombic-obovate

(4~8.5) emx (1.8~3.8) cm

5 ~7 per side

tube ca. 3.5 mm

ovary 4-sporangiate, styles 2, stig-

ma lobed

1.5~2.5 cm

(1.6 ~

lobe oblong-lanceolate ,

2.0) em x 0.5 cm

globose, 2 cm in diam

(8~12 ( ~15)) mm x 6.5 mm
x 4 mm, hemispherical or trigo-

nous, brown, hilum inconspicuous

small tree, 6 ~10 m, evergreen

or semi -evergreen

tipped with slender inconspicu-

ous spines

thin leathery, elliptic, 4 ~ 9
(~11) em x 1.5 ~3.6 cm,
leaf margin revolute explanate or
when

unconspicuous  revolute

dried

Elliptic

(4~9 (~11)) emx (1.5~
3.6) cm

7 ~12 per side

tube ca. 5 mm

ovary 8-sporangiate, styles 4,

stigma 2 lobed

2.5~4 (6) cm

lobe lanceolate, (1.2 ~ 2.5)
cm X (0.5~1.1) em

globose to ovoid, 1.5 ~3 cm in

diam.

IS mm x 6.5 mm x 4 mm,
compressed, dark brown, hilum

beak shaped, obvious
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