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				Impatiens shenglanii Q.L. Gan & X.W. Li sp. nova (Balsaminaceae) is described and illustrated. It is the tallest among Chinese Impatiens, and somewhat resembles I. compta in having leaves with coarsely crenate margins, inequilateral ovate-orbicular lateral sepals, and a dorsal petal which is mucronulate at apex. However, I. shengla-nii has a longer crista above the dorsal petal, lower sepal with an oblique mouth (vs. vertical in I. compta) and non-curved setose lateral united petals (vs. curved setose in I. compta). A preliminary molecular phylogenetic study suggests that I. shenglanii should be placed in Impatiens sect. Impatiens.

			

		

		
			
				Introduction

				Impatiens is a large angiosperm genus with more than 1000 species, mainly distributed in tropical and subtropical mountainous regions of the east-ern hemisphere (Chen et al 2007, Yu et al. 2016). Yu et al. (2016) proposed subgen. Impatiens and subgen. Clavicarpa for Impatiens, the former fur-ther split into seven sections. There are about 270 species of Impatiens in China (Yu 2012).

				During our expedition to West Hubei, China, we encountered a very peculiar species of Impa-tiens, with many yellow-blueish flowers. The tallest one was 3.25 m tall. The plants some-what resembled I. compta in having leaves with coarsely crenate margins and inequilateral ovate-orbicular lateral sepals, but they were much taller than I. compta, and had a longer crista above 

			

		

		
			
				dorsal petal (2–2.8 cm vs.1–1.5 cm) and larger seeds. After consulting the relevant literature (Chen 2001, Fu 2002, Chen et al. 2007, Yu 2012) and herbarium specimens, we concluded that the plants belonged to an undescribed species.

				Material and methods

				To investigate the phylogenetic position of our undescribed species, representative species from subgenera and sections of Impatiens delimited by Yu et al. (2016) were chosen to construct a phylogenetic tree based on combination of three genomic regions (ITS, atpB–rbcL and trnL-F) with Hydrocera triflora and Norantea guian-ensis as outgroups. Because trnL-F for sect. Tuberosae (Yu et al. 2016) was not available in 
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				NCBI (https://www.ncbi.nlm.nih.gov/), we did not include that section in our analysis.

				Total genomic DNA was purified using the CTAB method (Doyle & Doyle 1987). We amplified and sequenced the DNA fragments for the species described here (voucher Lixw 191001, HIB) and I. compta (voucher Lixw 1920360, HIB) (Genbank accession numbers: MN685776–MN685781) as described by Yu et al. (2016). Sequences of the other Impatiens and outgroup species used in the phylogenetic analy-sis here and by Yu et al. (2016) were from NCBI and their Genbank accession numbers are given in Yu et al. (2016). The trnL-F sequences for H. triflora (NC_037400) and Norantea guianensis (AF303475) were also downloaded from NCBI.

				The sequences were aligned with MAFFT 7 (Katoh & Standley 2013) and concatenated man-ually. The parsimony analyses were carried out using PAUP ver. 4.0a166 (Swofford 2003) with 1000 bootstrap replicates, and other parameters being default values.

			

		

		
			
				Results

				Consistent with Yu et al. (2016), all the Impatiens species formed a monophyly (Fig. 1), and Impa-tiens could be divided into subgen. Clavicarpa and subgen. Impatiens. Within subgen. Impa-tiens, several sections could be recognized. Our undescribed species grouped with I. compta, I. noli-tangere, I. faberi and I. platysepala with 99% bootstrap support, and these species were representative of sect. Impatiens.

				Impatiens shenglanii Q.L. Gan & X.W. Li, sp. nova (Fig. 2)

				Type: China. Hubei, Zhuxi County, Tianbao Town, Gaoqiao Village, Wangjiashan, roadside on mountain slope, 1190 m a.s.l., 31°54´49´´N, 109°50´57´´E, 2 August 2019 Li X.W. 191001 (holotype HIB). — Paratypes: Same locality and date, Li X.W. 191002, 191003, 191004, 191005, 191006 (HIB).

				Etymology: The specific epithet honours Qi-Liang Gan’s wife, Shenglan Li, who constantly supports him in his work.
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				Fig. 1. Bootstrap 50%-majority-rule consensus tree of Impatiens based on combination of ITS, atpB–rbcL and trnL-F. Numbers above branches are boot-strap percentages.
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				Fig. 2. Impatiens shenglanii. — A: Plants in the wild (A1 nodes of stem). — B: Lateral view of a flower. — C: Leaves. — D: Flower parts (D1: superior view of dorsal petal, D2: lateral view of dorsal petal, D3: lateral sepals, D4: lower sepal, D5: anthers, D6: united lateral petals under natural conditions, D7: ovary). — E: United lateral petals when pressed flat. — F: Superior view of a flower. — G: Flower bud. — H: Spurs of lower sepals. — I: Fruits. — J: Seeds.
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				Plants annual, 50–325 cm tall, glabrous. Stem erect, robust, 0.5–4 cm across, upper part branched, nodes swollen; stem, branches, and peduncles glaucous, densely purple spot-ted. Leaves alternate; petiole 1–7 cm; leaf blade membranous, ovate or ovate-oblong, slightly glaucous and sometimes purple-spotted abaxi-ally, 3.5–20.5 × 2.5–12.5 cm, base cordate, oblique, apex acute, margin coarsely crenate, teeth emarginate, costa depressed slightly adaxially and prominent abaxially, lateral veins 7–11 pairs. Inflorescences in upper leaf axils, 1–3-flowered; peduncles 2–2.5 cm; pedicels 1–3 cm, slender, 1–2-bracteate below middle; bracts persistent, lanceolate, 2–3 × 1–1.5 mm, purple greenish. Flowers large, numerous, 3.5–4 cm. Lateral sepals 2, ovate-orbicular, 1–1.2 × 0.7–1.1 cm, inequilateral, margin entire, midveins 5–7, reticulate, apex long cau-date. Dorsal petal oblate, 1–1.7 × 1.6–2 cm, abaxially white, adaxially bluish, apex mucronu-late, abaxial midvein thickened, long cristate above middle, crista 2–2.8 cm, subulate, straight and inclining forward, not hooked. Lateral united petals not clawed, elongate, 3.4–3.6 cm, geniculate when pressed flat, 2-lobed; basal lobe broadly cuneate, 8–11 × 4–5 mm, yellow-spot-ted; distal lobes dolabriform, 2–2.6 × 1–1.6 cm, blueish. Lower sepal orange, elongate, 2–2.8 cm deep, cupped, oblique at mouth, abruptly narrowed into an incurved spur at base; spur 1–1.3 cm; mouth oblique, 1–1.3 cm wide, upper 

			

		

		
			
				lip slightly protruding or truncate, lower lip protruding 1 cm, tip acuminate. Filaments cylin-dircal, 1–5 × 1–1.5 mm, elongate and excurved after anthesis; anthers triangular-ovoid, 3–4 × 2.5–3 mm, apex acuminate. Ovary erect, fusi-form, 5 × 1 mm. Capsules linear, 3–5 cm × 6–7 mm. Seeds 1–4, oblong, 6 mm long, black when mature. Flowering and fruiting from August to October.

				Distribution and habitat: We found only one population of I. shenglanii on the mountain slope in Wangjiashan, Gaoqiao Village, Tianbao Town, Zhuxi County, Hubei Province, China at 1100–1450 m a.s.l. The plants were robust and bloomed vigorously. The number of individuals exceeded 5000 in total, and the accompany-ing species were Leptopus chinensis, Prenan-thes tatarinowii, Artemisia lactiflora, Decaisnea insignis and Ligularia sibirica. 

				Impatiens shenglanii is morphologically sim-ilar to I. compta but there are also differences between the two (Table 1). The morphological characters of I. shenglanii (many ovules per locule, linear capsules and 1–3-flowered inflo-rescences) suggest its placement in sect. Impa-tiens (Yu et al. 2016), which is also supported by our molecular phylogenetic study.
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				Table 1. Morphological comparison between Impatiens shenglanii and I. compta.

					I. shenglanii	I. compta

				Height (cm)	up to 325	up to 120

				Stem	up to 4 cm in diameter, distinctly	up to 1 cm in diameter, slightly or not

					glaucous	glaucous

				Leaves	leaf subtending peduncles clasping	leaf subtending peduncles round or cuneate

					at base	at base

				Lateral sepals	apex long caudate	apex cuspidate

				Dorsal petal	abaxial midvein thickened, long cristate	abaxial midvein thin, cristate above near apex;

					above middle; crista 2–2.8 cm, subulate,	crista 1–1.5 cm, cylindrical, hooked, rounded

					straight and inclining forward,	at apex

					acute at apex

				Lateral united petals	distal lobes not curved setose, blueish	distal lobes curved setose, deep blue-purple

					in upper part	in upper part

				Lower sepal	yellow- or brown-spotted in upper	purple-red spotted in upper part; mouth vertical,

					part; mouth oblique, tip acuminate	tip acute

				Seeds length (mm)	6	3–4

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

	
		
			
				221	Gan et al. • Ann. BOT. Fennici Vol. 57

			

		

		
			[image: ]
		

		
			
				the Central Government in Guidance of Local Science and Technology Development (grant no. 2018ZYYD002).

				References

				Chen Y.L. 2001: Balsaminaceae. — In: Chen Y.L. (ed.), Flora Reipublicae Popularis Sinicae, vol. 47(2): 1–243. Science Press, Beijing. [In Chinese].

				Chen Y.L., Akiyama S. & Ohba H. 2007: Balsaminaceae. — In: Wu Z.Y. & Raven P.H. (eds.), Flora of China, vol. 12: 43–113. Science Press, Beijing & Missouri Botanical Garden Press, St. Louis.

				Doyle J.J. & Doyle J.L.1987: A rapid DNA isolation proce-dure for small quantities of leaf tissue. — Phytochemis-

			

		

		
			
				try Bulletin 19: 11–15.

				Fu S.X. 2002: Flora Hubeiensis, Tomus 3. — Hubei Science and Technology Press, Wuhan. [In Chinese].

				Katoh K. & Standley D.M. 2013: MAFFT multiple sequence alignment software version 7: improvements in perfor-mance and usability. — Molecular Biology and Evolu-tion 30: 772–780. 

				Swofford D.L. 2003: PAUP*. Phylogenetic Analysis Using Parsimony (*and other methods), version 4. — Sinauer Associates, Sunderland.

				Yu S.X. 2012: [Balsaminaceae of China]. — Peking Univer-sity Press, Beijing. [In Chinese].

				Yu S.X., Janssens S.B., Zhu X.Y., Lidén M., Gao T.G. & Wang W. 2016: Phylogeny of Impatiens (Balsaminaceae): inte-grating molecular and morphological evidence into a new classification. — Cladistics 32: 179–197.

			

		

	OEBPS/image/Gan36977-F1.png
subgen. Impatiens ——3»

88

100

53

100

I. compta

1. shenglanii

1. nolitangere

1. faberi

1. platysepala

I. chinensis

I. walleriana

I. gongshanensis
1. duclouxii

I. hunanensis

I. rubrostriata

I. angulata

I. obesa

I. wenshanensis
1. blinii

1. nyimana

1. scabrida

I. arguta

I. chishuiensis
1. malipoensis

I. clavigera
Hydrocera triflora

Norantea guianensis

sect. Impatiens

sect. Uniflorae

sect. Scorpioidae

sect. Semeiocardium

sect. Racemosae

sect. Fasciculatae

subgen. Clavicarpa

outgroups





OEBPS/toc.xhtml

		
			
			


		
		
		PageList


			
						217


						218


						219


						220


						221


			


		
		
		Landmarks


			
						Cover


			


		
	

OEBPS/image/8.png





OEBPS/image/Gan36977-F2.png





OEBPS/image/1.png
Ann. Bot. Fennici 57: 217-221
Helsinki 29 May 2020

ISSN 0003-3847 (print)
© Finnish Zoological and Botanical Publishing Board

ISSN 1797-2442 (online)

Impatiens shenglanii (Balsaminaceae), a new species
from central China and its phylogenetic position

Qi-Liang Gan', Zun-Wei Ke? & Xin-Wei Li®*

Y Zhuxi Qiliang Institute of Biology, CN-442300 Zhuxi, Hubei, China

2 Institute of Chemistry and Environmental Engineering, Hanjiang Normal University, CN-442000
Shiyan, Hubei, China

8 Wuhan Botanical Garden, Chinese Academy of Sciences, CN-430074 Wuhan, Hubei, China
(*corresponding author’s e-mail: lixinwei@wbgcas.cn)

Received 25 Nov. 2019, final version received 14 May 2020, accepted 20 May 2020

Gan Q.L., Ke ZW. & Li X.W. 2020: Impatiens shenglanii (Balsaminaceae), a hew species from
central China and its phylogenetic position. — Ann. Bot. Fennici 57: 217-221.

Impatiens shenglanii Q.L. Gan & X.W. Li sp. nova (Balsaminaceae) is described
and illustrated. It is the tallest among Chinese Impatiens, and somewhat resembles /.
compta in having leaves with coarsely crenate margins, inequilateral ovate-orbicular
lateral sepals, and a dorsal petal which is mucronulate at apex. However, 1. shengla-
nii has a longer crista above the dorsal petal, lower sepal with an oblique mouth (vs.
vertical in /. compta) and non-curved setose lateral united petals (vs. curved setose
in 1. compta). A preliminary molecular phylogenetic study suggests that I. shenglanii

should be placed in Impatiens sect. Impatiens.

Introduction

Impatiens is a large angiosperm genus with more
than 1000 species, mainly distributed in tropical
and subtropical mountainous regions of the east-
ern hemisphere (Chen et al 2007, Yu et al. 2016).
Yu et al. (2016) proposed subgen. Impatiens and
subgen. Clavicarpa for Impatiens, the former fur-
ther split into seven sections. There are about 270
species of Impatiens in China (Yu 2012).

During our expedition to West Hubei, China,
we encountered a very peculiar species of /mpa-
tiens, with many yellow-blueish flowers. The
tallest one was 3.25 m tall. The plants some-
what resembled /. compta in having leaves with
coarsely crenate margins and inequilateral ovate-
orbicular lateral sepals, but they were much taller
than 1. compta, and had a longer crista above

dorsal petal (2-2.8 cm vs.1-1.5 ¢cm) and larger
seeds. After consulting the relevant literature
(Chen 2001, Fu 2002, Chen et al. 2007, Yu 2012)
and herbarium specimens, we concluded that the
plants belonged to an undescribed species.

Material and methods

To investigate the phylogenetic position of our
undescribed species, representative species from
subgenera and sections of Impatiens delimited
by Yu ef al. (2016) were chosen to construct a
phylogenetic tree based on combination of three
genomic regions (ITS, atpB—rbcL and #rnL-F)
with Hydrocera triflora and Norantea guian-
ensis as outgroups. Because frnL-F for sect.
Tuberosae (Yu et al. 2016) was not available in
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