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Abstract

Impatiens wutaishanensis R.L. Liao & Lei Cai, a new species from Southeast Yunnan, China, is here
described and illustrated. This new species is most similar to Impatiens parvisepala S.X. Yu & Y.T. Hou
in its racemose inflorescences, its four lateral sepals, the leaf arrangement, and in having yellow flowers.
However, it differs in the height of the plants, the length of the petiole, the size and shape of the leaf
blade, the shape of the spur, and the number of flowers in each inflorescence. A detailed description, color
photographs, and a provisional IUCN red list assessment are provided, and its geographical distribution,
ecology, and morphological relationship with relevant similar species are discussed.
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Introduction

The genus Impatiens Linnaeus (1753: 937) belongs to the family Balsaminaceae,
and has a mainly Old World tropical and subtropical distribution, although a few
species are found in the northern temperate regions of Europe, Russia and China
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as well as North America. There are over 1000 species known to the genus to date
(Grey-Wilson 1980; Fischer 2004). Major biodiversity hotspots for Impatiens spe-
cies include tropical Africa, Madagascar, southern India and Sri Lanka, eastern
Himalayas, and Southeast Asia (Song et al. 2003; Yuan et al. 2004). In China, more
than 270 species of Impatiens are recorded, of which over 240 are endemic to the
country. Southwest China is, in the broad sense, part of the Southeast Asian area,
and belongs to one of the biodiversity hotspots of the genus Impatiens with more
than 200 species (Yuan et al. 2004; Xia et al. 2019a; Peng et al. 2020). The Chinese
Impatiens species are mainly found in Southwest China’s Yunnan, Sichuan, Tibet,
Guangxi and Guizhou Provinces (Chen 2001; Chen et al. 2007; Yu 2012; Zhang
etal. 2013). In recent years, about 30 new species of /mpatiens have been described
from China, and a large proportion of these are found in Southwest China (e.g.
Hou et al. 2011; Cai et al. 2015; Tan et al. 2015; Guo et al. 2016; Ding et al. 2016;
Xia etal. 2019a, b; Lu et al. 2020). In 2015, during a botanical investigation in Jin-
ping County, Southwest Yunnan Province, China, we collected some specimens of
an unknown Impatiens species. After careful examination of the relevant specimens
and literature of the genus /mpatiens within the adjacent regions (Chen 2001; Chen
et al. 2007; Hou et al. 2011; Shui et al. 2011; Yu 2012; Cai et al. 2015; Tan et al.
2015; Chinh et al.2015; Xia et al. 2019b), we concluded that the /mpatiens species
differed from previously reported or described taxa, and which we describe it here
as a new species.

Materials and methods

The material for this study was mainly collected during field surveys assessing the
conservation status of the plants of Yunnan Province, China. Herbarium specimens
were made carefully and dissected flowers were dried separately to enable examina-
tion and illustration in the laboratory. Additionally, flowers were preserved in forma-
lin-acetic acid-alcohol (FAA) solution, and field notes were taken. The morphologi-
cal characteristics of the new species were measured using a ruler and vernier calipers
from both dried herbarium specimens and mature individuals of living plants in the
field. Morphological features of the flowers were described and measured using a
dissecting microscope.

Fresh pollen grains and leaf blades were collected from the living plants in-
troduced from the field and cultivated at Kunming Botanical Garden (KBG) and
loaded on the cryo-specimen holder and cryo-fixed in slush nitrogen (-210 °C),
then sublimed and sputter-coated with Pt in a vacuum scanning electron micros-
copy (SEM) chamber at -140 °C. Morphological characters were observed, exam-
ined, and photographed with a cryo-SEM. The morphology of 30 pollen grains
was measured and described according to terminology of pollen grains (Lu 1991;
Janssens et al. 2012).
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Taxonomic treatment

Impatiens wutaishanensis R.L. Liao & Lei Cai, sp. nov.
urn:lsid:ipni.org:names:77216566-1
Figs 1, 2

Type. China, Yunnan Province, Jinping County, Maandi, alt. 1650 m as.l,
22°46'19.97"N, 103°28'29.78"E, 10 September 2016, Lei Cai & Z.Y. Yu CL16050
(holotype:1498854, KUN!; isotypes: 1498855, KUN!).

Diagnosis. This species is similar to Impatiens parvisepala S.X. Yu & Y.T. Hou
(2011:57) (Hou etal. 2011) in its racemose inflorescences, its alternate and aggregated
or subverticillate at stem apex arrangement leaf, and its yellow flowers, but it can be
distinguished by its conspicuous 0.5-2.4 cm long petiole (vs. sub-sessile or sessile),
its shorter 10-35 cm high plants (vs. 35-60 cm high), its 3.5-12 x 1.5—4 cm elliptic
to lanceolate-oblong leaf blades with cuneate bases (vs. 12-20 x 3.5-6 cm obovate or
obovate-lanceolate blade with attenuate bases), its slightly incurved or narrowing to
incurved spur (vs. nearly straight spur), and its racemose inflorescences with up to 22
flowers (vs. 68 flowers per inflorescence).

Description. Perennial herb, 10-35 c¢m tall, glabrous. Root-system shallow, with
runners and adventitious roots. Stem fleshy, erect, simple, lower nodes swollen. Leaves
simple, alternate, aggregated or subverticillate at stem apex; petiole 0.5-2.4 cm long,
leaf blade 3.5-12 x 1.5-4 cm, elliptic, lanceolate, or lanceolate-oblong, base cune-
ate, margin roughly crenate, mucronulate, apex acuminate, adaxial surface dark green,
abaxial surface pale green, lateral veins 4-8 pairs. Racemes in the upper leaf axils, 1-4,
4.2-28 cm long, erect, each with up to 22 flowers. Pedicels 0.6-2.5 cm long, bracteate
at base. Bracts ca. 8 mm long, lanceolate to subulate, apex acute, base obtuse, margin
entire. Flowers yellow. Lateral sepals 4, light green, the outer pair ca. 5-8 x 3—4 mm,
ovate or obovate; the inner pair ca. 8-13 x 1-3 mm, sickle-shaped, obliquely lan-
ceolate, apex acuminate or caudate. Lower sepal 1.5-2.2 x 1.2-2 c¢m excluding the
spur, yellow to yellowish green with reddish patches, obliquely infundibuliform, base
gradually constricted into a spur, spur 1.2-3 c¢m long, slightly incurved or narrowing
to incurved, apex rostellate. Dorsal petal 1.3-2.3 x 0.7-1.6 c¢m, yellow with nearly
transparent base, obovate to ovate, apex acuminate, with an inconspicuous dorsal crest,
base truncate or cuneate. Lateral united petals ca. 1.6-3 cm long, yellow with nearly
transparent base and reddish patches; the upper petals ca. 1.5-2.3 x 0.7-1 c¢m, oblong;
the lower petal ca.1.2-1.8 x 0.6-0.8 c¢m, reniform. Stamens 5, filaments linear, ca. 3
mm long, anthers obtuse. Ovary fusiform, slightly curved. Placentation axile with four
locules. Capsule (immature) clavate, 2-2.5 cm long.

Pollen morphology. Pollen grains triangular-round with three equal sides in po-
lar view, and the equatorial view is elliptic, long-elliptic, PxE=16.56£1.78 (14.51—
21.73)x 30.00£0.98 (28.35-32.11) pm. 3-colpate, linear, the entire surface is covered
with reticulate ornamentation, granules in lumina (Fig. 3).
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Figure . Impatiens wutaishanensis R.L. Liao & Lei Cai A habit B whole plant C inflorescence D capsule
E flower in front view F flower in lateral view G different parts of the flower.

Leaf surface micromorphology. The anticlinal walls of the epidermal cells on the
adaxial surfaces are straight, while those of the abaxial surface are sinuate. The stomata
only appeared on the abaxial surface of the leaf, the shape was anomocytic and the
outline of the guard cells was suborbiculate (Fig. 3).
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Figure 2. Impatiens wutaishanensis R.L. Liao & Lei Cai (drawn by R.M. Zhang) A habit B root C in-
ner lateral sepal D outer lateral sepal E dorsal petal F lateral united petals (F1: upper petal F2: lower
petal) G lower sepal H ovary and stamens I flower in front view ] flower in lateral view K partial view

of leaf margin.



48 Rong-Li Liao et al. / PhytoKeys 176: 43-53 (2021)

Figure 3. Micromorphology of Impatiens wutaishanensis R.L. Liao & Lei Cai under cryo-SEM A-D pol-

len A polar view B equatorial view € partial view D total view E-F leaf surface E adaxial epidermis

F abaxial epidermis. Scale bar: 2 pm (A, B); 1 pm (C); 20 pm (D-F).

Phenology. This new species was observed flowering from August to November,
and fruiting from September to December.

Distribution. This species is currently known from only two small subpopulations
less than 10 km away (Shidong and Biaoshuiyan) in Jinping County of Southeast Yun-
nan, China (Fig. 4). The distribution area is very close to the border between China and
Vietnam. We assume that this species should be distributed in Vietnam due to its similar
habitat and proximity to the type locality, which will be verified by future investigation.

Ecology. This new species has a runner with adventitious root produced from
the nodes and was collected growing in the understory of forest at an elevation of
1300-1650 m. In the subpopulation in Shidong, the plants found coexist with the
cultivated Amomum tsaoko Crevost & Lemarie (Zingiberaceae). In the subpopulation
in Biaoshuiyan, the plants were found beside the artificial trail in a scenic area. The
main accompanying species were Begonia Linn. sp. (Begoniaceae), Didymocarpus pur-
pureobractearus W.\X. Smith (Gesneriaceae), Epigeneium amplum (Lindl.) Summerh.
(Orchidaceae), Hedychium villosum Wall. (Zingiberaceae), Polygala fallax Hemsl. (Po-
lygalaceae) and Vaccinium Linn. sp. (Ericaceae).

Conservation status. This species is currently known only from Jinping County,
Yunnan, China with one type locality and a subpopulation. The Extent of Occurrence
(EOOQ) is less than 100 km?* and the known Area of Occupancy (AOO) is less than 15
km?. The conservation status can be evaluated as Vulnerable (VU) D2 based on ITUCN
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Figure 4. Distribution of Impatiens wutaishanensis R.L. Liao & Lei Cai and 1. parvisepala S.X. Yu &
Y.T. Hou.

Red List Categories and Criteria (IUCN 2019). About 350 and 200 individuals were
known in the two subpopulations of Biaoshuiyan and Shidong, respectively, and both
are exposed to human disturbance. Therefore, we assess this species as a Plant Species
with Extremely Small Populations (PSESP) (Yang et al. 2020).

Etymology. The specific epithet ‘wutaishanensis refers to the type locality where
the new species was found, located in the Wutaishan area of Jinping Fenshuiling Na-
tional Nature Reserve, Jinping County, Southeast Yunnan, China. The Chinese name
is given as “TL & L AALLE”.

Additional specimens examined. Paratypes. CHINA. Yunnan Province: Jinping
County, Maandi Town, Shidong. 22°46'19.97"N, 103°28'29.78"E, 1650 m a.s.l., 5
August 2015, Lei Cai et al., CL155 (KUN!); The same locality, 2 August 2020, R.L.
Liao & X.Y. Li, LRL202008003 (KUN!); Yunnan Province: Jinping County, Maandi
Town, Biaoshuiyan, 22°43'56.61"N, 103°30'36.58"E, 1311 m a.s.l., 2 August 2020,
R.L. Liao & X.Y. Li, LRL202008001 (KUN?!)

Discussion. The new species is most similar to /mpatiens parvisepala in its racemose
inflorescence, its yellow flowers with four lateral sepals. However, 1. wutaishanensis is
usually a shorter plant and its petiolate leaf blades are smaller and elliptic, lanceolate,
or lanceolate-oblong. Its nectar spur is slightly incurved or narrowing to an incurved
spur, and each inflorescence may have up to 22 flowers (Figs 1, 2). In contrast, the
plants of . parvisepala are taller, the sessile or subsessile leaf blades are larger and obo-
vate or obovate-lanceolate, the spur is nearly straight and the number of flowers per



43-53 (2021)

Rong-Li Liao et al. / PhytoKeys 176

wni ($$°¢1-89°C1)
S6'TI x (LF0€-79'6T) £1°0€

eJRp SUISSIA

wri (62°9-€1°6)
LSS x (EL'TE96'0€) S81€

wrl (€9°12-0L°61)
LS'0T x (L1'0€-86'LT) ¥8'8T

wrl (€£°12-1S%1) 8L 179591
x (11'2€-5€'82) 86'0700°0€

sureIs uo[joq

sayojed
YSIPPAI Yia “Fuo] wd ¢z

yojed juasqe ‘Suoy wo 9—7

sayoed ysippal
juaredde ym ‘Suoj wo ¢—¢

sayored
YSIPPOI [ia “Fuoy wd ¢-8'7

soyojed ysippar yym ‘Suof wo ¢—9°|

s[elod pajun [e1e|

ww -/ x ZI-0[ ‘Ao

wo 7 "8 ‘9eA0qO

wo -1 ‘wnondiye

wo g6’ x TT-§'1 AIer0qo

wo (9Z°0FST'T)
9'1-L'0 x (8T0OF08'1) €T-¢'[ deA0

Teled [esioq

wd ¢*¢—¢°T “soyored ysIppar Y
‘padeys-jouuny Aimoxreu Apysis

wo ¢ x g ‘gojed
juasqe ‘padeys-jouuny Aimorreu

wo ¢ ‘sayojed ysippar
im ‘padeys-jouuny Ajmorreu

wod €67 x 7—8'1 ‘saydred ysippar
im ‘wiogrnqipunyut Ajanbriqo

wo (LEOFSET) TT80 x
(8€°0F+6'1) 8'T—C'1 “soyored ysippax
M ‘wuojingipunyur Ajpnbriqo

Tedos 1omorT

SNONpIoAp ‘9JeAO SNOONPED ‘9}LAO J[qIsIAuL Juasisiad ‘aenqns 1o 9)e[0dIUE| juaysisiad ‘ojenqns 03 oje[0doUR] syoerg
Suof wd ($4'0790°C)
Suoy wo ¢ -] Suoj ww 9—¢ Suoj wo §'7-7 Suo[ wod G 7—7 ‘poIdLnsu0d €—C'1 ‘paroInsuod Ajrenpeid
‘pajornsuod Apdniqe ‘peynjoAur ‘pamoireu Apdniqe ‘parnour ‘pare3uord Apdnige ‘paarmnour Aqrenpeid gusSrens Ajreou ‘paAINOUL IO paAInoUT A[IYSI[S ds jo yySuoy pue adeyg

s1omop (L) s—¢€ SIOMOY 6—C SIDMOP 01— SIOMOY 8—9 s1omop gz o3 dn QOUJISIIOPUL UB Ul SIDMOY JO "ON.
wo g1l wo 018 wo gI—L wo 161 wo (1L°9F00°€T) 8T aounpad jo yy3uay
wd (6L°0F06°C)
wo 8- x (81-) S1-01 wo 6—6°¢ x (81-) S1-8 wo 8 x 701 wo 9-6°¢ x 071 v=6'1 x (98'1FESL) TIS°€ Jea| joazig
9)2[020UR[QO Suojqo

2)B]02IUR[QO 0} 2JBAOQO 9)B[02IUR[GO 10 J)BAOGO -3uo[qo 1o ajero-Juojqo 2)B[02OUL[-2]BAOQO 10 JBAOGO -2)e[00dUE] 10 ‘@)e[0oue] ‘ondife apeq Jes[ jo adeys
wo 71 (=§°0) wo -1 wo ¢ 9[ISS9S 10 9[ISSas-qns wo (#%°0F20'1) 750 ajonod jo yiguag

wd 08—08 wd 0908 wd 09-0€ wd 09-6¢ wo (0€°'SFILYT) SE01 14310y Jueld

sisuauuvIy [ A1V | vjdydoppdy | vdasiaand | SISUDUDYSIDINM [ J19)oRIRYD)

(G107 "Te 12 Suaz woiy e1ep)
stsusuzjupy f Pue (‘GO Te 32 UB] PUB 1T & 32 NOH] ‘q606 [ 19300 WOy vIep) z4asav)s [ “(L00T 'Te 12 USYD) PUE BQ()6 [ 19300 woiy exep) zyjdydojpdy T <(S10T
"[e 32 UOG PUE [ ()7 ‘& 32 NOL] WOIJ BIEP) 7jrdasiaivd ‘[ <(STUIWDINSEIW Y 10J (\§=U) Stsuauvysivinm suappdusy ui sio1oereyd esrdojoydiow jo uosredwon) | ajqel



Impatiens wutaishanensis (Balsaminaceae), a new species from China 51

inflorescence is 6—8 (Hou et al. 2011; Son et al. 2015). The distribution of these two
species is geographically isolated from each other: Impatiens wutaishanensis, is confined
to Southeast Yunnan Province with two subpopulations, where the 1. parvisepala is
recorded in western Guangxi and northern Vietnam (Fig. 4).

In order to illustrate the morphological circumscription of the new species, we
compare the new species with four species with similar morphological characters in
Table 1: Impatiens apalophylla Hook. f. (1908:243), 1. clavigera Hook. f. (1908:2863),
L. parvisepala and 1. tianlinensis SX. Yu & L.J. Zhang (2015: 253) (Zeng et al. 2015).
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