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Research note

Viola kwangtungensis Melch. (Violaceae):

a New Record Viola in Taiwan

Chang-Tse Lu,”  Yu-Long Hung,”  Chih-Hsiung Chen™”
[ Summary ]

In this paper, a new record Viola species of Taiwan, V. kwangtungensis Melch., is reported.
This newly recorded species was found at elevations of 1300~1600 m in Taiwan, growing in shady
soil on a slope under a bamboo plantation. It is similar to V. mucronulifera Handel-Mazzetti and
V. formosana Hayata var. kawakamii (Hayata) Chen & Yang, as well as V. adenothrix Hayata var.
adenothrix and V. nagasawae Makino & Hayata var. pricei (W. Becker) Wang & Huang. Detailed
differences in diagnostic morphological features of these species are discussed in this paper.
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Viola Linnaeus (1753: 933) comprises
approximately 600 species worldwide (Mar-
cussen et al. 2015) and is the largest genus
of the Violaceae (Wahlert et al. 2014). It is
monophyletic and is thought to have diversi-
fied ca. 30 Mya in South America (Ballard et
al. 1999). Viola consists of at least 17 mono-
phyletic lineages and putative sections (Fan
et al. 2015) and is currently undergoing revi-
sion (Marcussen et al. 2015). In East Asia,
the genus is mostly distributed in temperate
regions, and numerous new species have been
described in recent years [such as V. austrosi-
nensis (Chen and Yang 2008), V. maoersha-
nensis, V. nitida (Chen and Yang 2009), V.
changii (Zhou and Xing 2007), V. nanlingen-
sis (Zou et al. 2008), V. guangzhouensis (Dong
et al. 2009), and V. jinggangshanensis (Ning
et al. 2012)]. In total, 16~18 Viola species
have been reported to occur in Taiwan (Wang
and Huang 1990, 1993, Wang 1991, Yang et
al. 2000, Chen et al. 2007).

Recently, according to our botanical
fieldwork in central Taiwan, an unfamiliar

species of Viola was found by the second and
third authors. This species was always found
growing in shady soil on slopes under a bam-
boo plantation. Taking into consideration the
characteristics of the slender, elongated sto-
lons with scattered leaves, rootlets emitting
from nodes and internodes of stolons, and the
acute apex of the lower petal, this unfamiliar
species should belong to the Viola series Aus-
tralasiaticae Okamoto (Okamoto et al. 1993).

Subsequent observations and a litera-
ture survey were carried out. Eventually we
confirmed this species to be V. kwangtun-
gensis Melch., a species endemic to China
(Chen et al. 2007). And now we report it
as a newly recorded species in Taiwan.
Diagnostic morphological characteristics
of this new record species were compared
to those of congeners found in Taiwan and
neighboring areas, and are summarized in a
table. Additionally, distribution maps, and
a discussion of this new record species and
similar taxa in Taiwan and neighboring ar-
eas are provided.
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Taxonomic description
Viola kwangtungensis Melch. Sunyatsenia
1:124. 1933, B EEE (Figs. 1, 2)
Type: CHINA. Prov. Kwangtung: Lung
Tou Shan, Kook Kiang, on slope, fl. 7 Apr.
1930, S.P. Ko 50326 (isotype A, photo!).
Perennial herb. Rhizome long, slender, 2~7
cm long; internodes remote. Stolon up to 15 cm,
slender, glabrous, rootlets emitting from nodes
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and internodes of stolons, top developing into a
new plant. Leaves nearly basal or clustered on
shortened stem; stipules adnate to petioles only
at base, brown or greenish with dark striations,
free part lanceolate, ca. 10X 1.5 mm, margin
short-fimbriate, apex acuminate; petioles sub-
equal blades, 3.5~7.5 cm, glabrous; leaf blade
ovate to ovate-triangular, 2~4.5X 1.5~3 cm,
adaxially deep-green, midvein conspicuously

Fig. 1. Viola kwangtungensis. A, Habit; B, stipules; C, inflorescence; D, flower (front view);
E, petals; F, stamens; G, stamen with nectariferous appendage; H, pistil; I, dehiscent
capsule; J, seeds. Drawing based on C.-H. Chen 10831 (TNM!).
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Fig. 2. Viola kwangtungensis. A, Habit; B, live plants with a long stolon; C, stipules; D,
flower (lateral view), showing saccate spur; E, bisection of flower, showing stamens and
nectariferous appendage; F, dehiscence capsule; G, bisection of flower, showing pistil and
ovules.
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raised, glabrous, abaxially grayish-green, usually
purplish-red along veins, base cordate, margin
crenate, 7~12-toothed on each side, teeth sub-
orbicular, not spinose at apices. Flowers white
or light-purplish; pedicels usually exceeding
leaves, glabrous, 2-bracteolate above middle;
bracteoles linear-triangular, ca. 6 mm. Sepals
purplish-red, lanceolate, 3~5X 1~1.2 mm,
sparsely pubescent, basal auricles short, < 1 mm,
apex truncate, sparsely shallowly dentate. Petals
oblong-obovate, upper ones subequal to lateral
ones, 9~10X4~5 mm, lateral ones glabrous,
8~9 X 4~4.5 mm, anterior one shorter, 7~8 X3
mm (spur included), distinctly violet striped,
apex acute; spur saccate, short, 3~4 mm, stout,
ca. 2 mm in diameter; nectariferous appendages
of 2 anterior stamens, acutangular, ca. 2 mm,
subequal to anthers. Ovary oblong-globose,
glabrous; styles clavate, base slightly geniculate,
gradually thickened upward; stigmas slightly
raised at apex, thickened and narrowly margined
on lateral sides, inconspicuously beaked at apex,
with a small stigma hole open upward at tip of
beak. Capsule ellipsoid, 6~9.5 mm long, gla-
brous. Seeds ca. 0.9 mm long.

Specimens examined: TAIWAN. Nan-
tou County: Luku Township, elev. 1600 m,
31 May 2011, Chen C.-H., C.-M. Wang, &
Y.-J. Hung 10556 (TNM); Chushan Town,
Shanlinhsi, elev. 1350~1450 m, 29 May 2013,
Chen C.-H. 11099 (TNM). Chiayi County:
Arisan [Alishan], inter Funkiko et Toroyen,
20 Jan. 1912, Hayata & Sasaki s.n. (TAIF,
identified as V. kawakamii Hayata); Chuchi
Township, Chuchi, elev. 1400~1500 m, 4
May 2011, Chen C.-H., C.-M. Wang, & Y.-J.
Hung 10544 (TNM).

Distribution and habitat: Viola kwang-
tungensis is distributed in China and Taiwan.
In China, its distribution is restricted to Fujian,
N. Guangdong, Hunan, Jiangxi, and Sichuan
Provinces (Chen et al. 2007, Chen and Yang
2008). So far, it is only known from 2 small
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areas, Shanlinhsi, Nantou County and Funchi-
hu, Chiayi County, in Taiwan (Fig. 3). It was
found there along a trail, growing in shady soil
on a slope under bamboo plantations, at eleva-
tions of 1300~1600 m. This area is situated in
the montane zone with a humid microclimate
due to being located in a cloud forest area. Its
flowering period is from March to early May
and fruiting period is from late March.

Discussion: Compared to other species
in the Viola series Australasiaticae, V. kwang-
tungensis is closely related to V. mucronu-
lifera Handel-Mazzetti. Viola kwangtungensis
resembles V. mucronulifera, which both
share the characteristic of a leaf margin that
is spinose at the apices of teeth. However, in
V. kwangtungensis the apices of the teeth are
spinose, but in V. mucronulifera in between
teeth is spinose (Fig. 4).

In Taiwan, V. kwangtungensis occurs
sympatrically with V. formosana Hayata var.
kawakamii (Hayata) Chen & Yang. These
2 species share glabrous leaves and similar
vegetative bodies. If they are not flowering,
it is difficult to distinguish them. Because of
their similar habitats and vegetative bodies, V.
kwangtungensis has been misidentified as V.
formosana var. kawakamii; e.g., a specimen
of V. kwangtungensis (e.g., Hayata & Sasaki
s.n. collected from Alishan) was previously
misidentified as V. kawakamii (= V. formosana
var. kawakamii). However, V. kwangtungensis
can be easily distinguished from V. formosana
var. kawakamii by the following characteris-
tics: leaf apex (obtuse vs. acute), the anterior
petal (shortest, acute at the apex vs. longest,
deeply emarginate or shallowly 2-lobed),
spur (short, saccate, 3~4 mm vs. longer, cy-
lindrical, 5~7 mm, slightly curved), and leaf
margin (shortly spinose at apices of teeth vs.
absent). Additionally, V. kwangtungensis also
resembles V. adenothrix Hayata var. adeno-
thrix and V. nagasawae Makino & Hayata var.
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Fig. 3. Distribution map of Viola kwangtungensis in Taiwan. Each star represents a

distribution location.

LAY

Fig. 4. Leaf margin comparison of Viola kwangtungensis and V. mucronulifera. A. Viola
kwangtungensis (Taiwan) from C.-H. Chen 10831; B, V. kwangtungensis (China) from
isotype S.P. Ko 50326; C, V. mucronulifera from isotype R.C. Ching 7016. Arrows indicate

the spinose feature at the leaf margin.

pricei (W. Becker) Wang & Huang, because
they grow in similar habitats. However, the
former can be distinguished from the latter
two by leaf texture (glabrous vs. hirsute) and
leaf shapes (ovate to ovate-triangular vs. el-
liptical to elliptical-ovate or ovate-cordate,

and triangular-ovate to lanceolate). A detailed
comparison of V. kwangtungensis with V. ad-
enothrix var. adenothrix, V. formosana var.
kawakamii, V. nagasawae var. pricei and V.
mucronulifera is provided in Table 1.
Although we regarded this taxa as V.
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kwangtungensis, individuals in Taiwan also
slightly differ from individuals in China. For
example, the leaf shape is ovate to ovate-trian-
gular, base cordate, and leaf margin inconspic-
uously shortly spinose in teeth in the former,
while the leaf shape is orbicular or sometimes
reniform, base plane is cordate, and the leaf
margin is obviously shortly spinose in teeth
in the latter (Fig. 4). We consider that further
study is required to elucidate their relationship.

ACKNOWLEDGEMENTS

The authors are grateful to the curators
of various herbaria (HAST, TAI, TAIF, TI,
and TNM) for access to the herbarium collec-
tions or loan of type specimens, and the artist
Hsueh-Hua Yang for the illustrations.

LITERATURE CITED

Ballard HE, Sytsma KJ, Kowal RR. 1999.
Shrinking the violets: phylogenetic relation-
ships of infrageneric groups in Viola (Violace-
ae) based on internal transcribed spacer DNA
sequences. Syst Bot 23:439-58.

Chen YS, Yang QE. 2008. A new species of
Viola (Violaceae) from southern China. Bot J
Linn Soc 158:755-61.

Chen YS, Yang QE. 2009. Two new stolonif-
erous species of Viola (Violaceae) from China.
Bot J Linn Soc 159:349-56.

Chen YS, Yang QE, Ohba H, Nikitin VV.
2007. Violaceae. In: Wu ZY, Raven PH, edi-
tors. Flora of China 13:72-111. Beijing: Sci-
ence Press; St. Louis, MO: Missouri Botanical
Garden Press.

Dong AQ, Zhou JS, Gong Q, Xing FX.
2009. A new species of Viola (Violaceae) from
Guangdong, China. Novon 19:457-60.

Fan Q, Chen S, Wang L, Chen Z, Liao W.
2015. A new species and new section of Viola
(Violaceae) from Guangdong, China. Phyto-

Lu et al.—Taiwanese new record, Viola kwangtungensis

taxa 197:15-26.

Marcussen T, Heier L, Brysting AK, Oxel-
man B, Jakobsen KS. 2015. From gene trees
to a dated allopolyploid network: insights from
the angiosperm genus Viola (Violaceae). Syst
Biol 64:84-101.

Melchior H. 1933. Viola kwangtungensis, a
new Violet from China. Sunyatsenia 1:124-7.
Ning ZL, Zeng ZX, Chen L, Xu BQ, Liao
JP. 2012. Viola jinggangshanensis (Violaceae),
a new species from Jiangxi, China. Ann Bot
Fenn 49:383-6.

Okamoto M, Okada H, Ueda K. 1993. Mor-
phology and chromosome number of Viola
pilosa, and its systematic position. Taxon
42:781-7.

Wabhlert GA, Marcussen T, de Paula-Souza
J, Feng M, Ballard HE. 2014. A phylogeny
of the Violaceae (Malpighiales) inferred from
plastid DNA sequences: implications for ge-
neric diversity and intrafamilial taxonomy.
Syst Bot 39:239-52.

Wang QR. 1991. Violaceae. In: Wang QR, ed-
itor. Flora Reipublicae Popularis Sinicae 51:1-
148. Beijing: Science Press.

Wang JC, Huang TC. 1990. Notes on the
Flora of Taiwan (9) —The Viola L. (Violaceae).
Taiwania 35:12-56.

Wang JC, Huang TC. 1993. Viola L. In:
Huang TC et al. editors. Flora of Taiwan, 2nd
ed. 3:807-34. Taipei, Taiwan: Editorial Com-
mittee, Department of Botany, National Tai-
wan Univ.

Yang YP, Liu HY, Lu SY. 2000. Manual of
Taiwan vascular plants 3: 221-25. Taipei, Tai-
wan: Council of Agriculture, Executive Yuan.
Zhou JS, Gong Q, Xing FW. 2008. Viola
nanlingensis (Violaceae), a new species from
Guangdong, southern China. Ann Bot Fenn
45:233-6.

Zhou JS, Xing FW. 2007. Viola changii sp.
nov. (Violaceae) from Guangdong, southern
China. Nord J Bot 25:303-5.



