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Abstract

In this study, we describe a new orchid species, Goodyera malipoensis, from Yunnan, China. We have performed morpho-
logical and molecular analyses on this new species. A detailed comparison between the newly discovered orchid and other 
members of Goodyera was conducted. The new plant is characterized by having a dense brownish green pubescence on the 
peduncle. Its ovate-lanceolate petal is unique in Goodyera genus. The hypochile is deeply concave-saccate, and inside there 
are two papillose rows on each side. These features distinguish the new orchid from all other known species of Goodyera. 
The molecular study based on nuclear ribosomal ITS sequence data and morphological differences support G. malipoensis 
as a distinct species. 
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Introduction

Goodyera Brown in Aiton (1813: 197; Orchidaceae: Cranichideae) consists of approximately 100 species well 
represented in southern Africa, Asia, northeastern Australia, Europe, Madagascar, North America and Mesoamerica. 
There are 29 species in China, 12 of them endemic (Chen et al. 2009). Goodyera species are terrestrial, lithophytic 
or epiphytic and have an elongate creeping rhizome. Leaf colour varies from plain light green to blackish, coloured 
reticulation varies from white to pink and some taxa have a coloured stripe along the mid-vein. Flowers usually have 
sepals that are dissimilar. The dorsal sepal is concave and connivent with petals, and these form a hood over the 
column. The lateral sepals are usually connivent with the lip, which is composed of a concave-saccate hypochile and 
a sessile epichile. There are two pollinia, and each is made of two longitudinal sections that are attached to a small 
viscidium. They have single anthers with sectile pollinia, and there are hairs at the bases of the labellum that make it 
relatively easy to distinguish Goodyera from related genera (Ormerod & Cribb 2003, Chen et al. 2009).
	  Modern determinations of the phylogenetic relationships of organisms are usually based on both morphological 
observations and DNA analysis. Molecular studies of orchid taxa have been conducted for higher taxonomic categories 
(Chase et al. 2003, Álvarez-Molina et al. 2009, Jin et al. 2014, Salazar et al. 2014) at the level and at the species level 
to support description of new species (Li et al. 2014). The use of the internal transcribed spacer regions of nuclear 
ribosomal DNA (nrITS) has become popular because of the relatively high rate of nucleotide substitutions. These 
studies have permitted systematic comparisons of low-level taxa, such as species within a genus. These species are 
often difficult to distinguish based on putative diagnostic characters, especially for the groups with similar floral 
features or highly diverse morphologies, such as Goodyera (Shin et al. 2002, Górniak et al. 2006).
	 We recently identified three terrestrial populations of Goodyera species in Yunnan, China, that are similar in 
appearance to G. hispida Lindley (1857: 183), G. pusilla Blume (1858: 31) and G. hachijoensis Yatabe (1891: 1). In 
our study, we describe the diagnostic features of these plants and explore their affinity with similar taxa using DNA 
sequences (nrITS). 



Goodyera malipoensis Phytotaxa 186 (1) © 2014 Magnolia Press   •   59

References

Aiton, W.T. (1813) Hortus Kewensis (2nd ed.). Nicol, London, 496 pp.
Álvarez-Molina, A. & Cameron, K.M. (2009) Molecular phylogenetics of Prescottiinae s.l. and their close allies (Orchidaceae, 

Cranichideae) inferred from plastid and nuclear ribosomal DNA sequences. American Journal of Botany 82: 247–277.
	 http://dx.doi.org/10.3732/ajb.0800219
Blume, C.L. (1858) Goodyera. In: Amstelodami, R. & Sulpke, C.G. (Eds.) Flora Javae et insularum adjacentium. Leiden, pp. 28–58.
Chase, M.W., Cameron, K.M., Barrett, R.L. & Freudenstein, J.V. (2003) DNA data and Orchidaceae systematics: a new phylogenetic 

classification. In: Dixon, K.W., Kell, S.P., Barrett, R.L. & Cribb, P.J. (Eds.) Orchid conservation. Natural History Publications 
(Borneo), Kota Kinabalu, pp. 69–89.

Chen, S.C., Lang K.Y., Gale, S.W., Cribb, P.J. & Ormerod, P. (2009) Goodyera. In: Wu, Z.G., Raven, P.H. & Hong, D.Y. (Eds.) Flora of 
China 25. Science Press, Beijing, pp. 45–54.

Chen, W.H. & Shui, Y.M. (2010) Anoectochilus malipoensis (Orchidaceae), a new species from Yunnan, China. Annales Botanici Fennici 
47: 129–134.

	 http://dx.doi.org/10.5735/085.047.0207
Figueroa, C., Salazar, G.A., Zavaleta, H.A. & Engleman, E.M. (2007) Root character evolution and systematics in Cranichidinae, 

Prescottiinae and Spiranthinae (Orchidaceae, Cranichideae). Annals of Botany 101: 509–520.
	 http://dx.doi.org/10.1093/aob/mcm328
Garay, L.A. (1977) Systematics of the Physurinae (Orchidaceae) in the New World. Bradea 2 28: 191–208. 
Górniak, M., Mytnik-Ejsmont, J., Rutkowski, P., Tukałło, P., Minasiewicz, J. & Szlachetko, D.L. (2006) Phylogenetic relationships 

within the subtribe Spiranthinae s.l. (Orchidaceae) inferred from the nuclear ITS region. Biodiversity Research and Conservation 
1–2: 18–24.

Hu, G.H., Long, C.L. & Motley, T.J. (2013) Cremastra malipoensis (Orchidaceae), a new species from Yunnan, China. Systematic Botanay 
38: 64–68.

	 http://dx.doi.org/10.1600/036364413x662033 
Jin, W.T., Jin, X.H., Schuiteman, A., Li, D.Z., Xiang, X.G., Huang, W.C., Li, J.W. & Huang, L.Q. (2014) Molecular systematics of subtribe 

Orchidinae and Asian taxa of Habenariinae (Orchideae, Orchidaceae) based on plastid matK, rbcL and nuclear ITS. Molecular 
Phylogenetics and Evolution 77: 41–53.

	 http://dx.doi.org/10.1016/j.ympev.2014.04.004
Lee, Y.N. (2004) New taxa of Korean flora. Bulletin of Korea Plant Research 4: 2. [In Korean with English summary]
Lee, C.S., Kim, C., Yeau, S.H. & Lee, N.S. (2012) Nuclear and cpDNA sequences demonstrate spontaneous hybridization between 

Goodyera schlechtendaliana Rchb. f. and G. velutina Maxim. (Orchidaceae) in Jeju Island, Korea. Systematic Botany 37: 356–364.
	 http://dx.doi.org/10.1600/036364412x635421
Li, M.H., Zhang, G.Q., Liu, Z.J. & Lan, S.R. (2014) Revision of Hygrochilus (Orchidaceae: Epidendroideae: Aeridinae) and a molecular 

phylogenetic analysis. Phytotaxa 159: 256–268.
	 http://dx.doi.org/10.11646/phytotaxa.159.4.2
Lindley, F.R.S. (1857) The orchidology of India. Journal of the Proceedings of the Linnean Society, Botany 1: 170–192.
	 http://dx.doi.org/10.1111/j.1095-8339.1857.tb02444.x
Linnaeus, C. (1753) Species plantarum 2. Salvius, Stockhold, 639 pp.
Liu, Z.J., Chen, X.Q. & Ru, Z.Z. (2005) Phalaenopsis malipoensis, a new species of Orchidaceae from China. Acta Botanica Yunnanica 

27: 37–38.
Liu, Z.J., Chen, L.J. & Liu, K.W. (2012) Neuwiedia malipoensis, a new species (Orchidaceae, Apostasioideae) from Yunnan, China. 

Novon 22: 43–47.
	 http://dx.doi.org/10.3417/2010093
Loddiges, G. (1824) Goodyera tesselata. Botanical Cabinet 10: t. 952.
Maximowicz, C.J. (1888) Diagnoses des plantes nouvelles asiatiques. Bulletin de l’Academie Imperiale des Sciences de St.-Pétersbourg 

32: 477–629.
Meng, Y.F., Hu, A.Q., Yi, Q.F. & Xing, F.W. (2014) Malaxis malipoensis (Malaxideae: Orchidaceae), a new species from Yunnan, China. 

Phytotaxa 167: 195–200.
	 http://dx.doi.org/10.11646/phytotaxa.167.2.6
Miller, M.A., Pfeiffer, W. & Schwartz, T. (2010) Creating the CIPRES Science Gateway for inference of large phylogenetic trees. In: 

Proceedings of the Gateway Computing Environments Workshop (GCE), 14 Nov. 2010, New Orleans, LA pp. 1–8.
	 http://dx.doi.org/10.1109/gce.2010.5676129



GUAN et al.60   •   Phytotaxa 186 (1) © 2014 Magnolia Press

Mike, T., Lena, S. & Joachim, W.K. (1999) The phylogenetic relationships and evolution of the Canarian laurel forest endemic Ixanthus 
viscosus (Aiton) Griseb. (Gentianaceae): evidence from matK and ITS sequences, and floral morphology and anatomy. Plant 
Systematics and Evolution 218: 299–317.

	 http://dx.doi.org/10.1007/BF01089233
Ormerod, P. & Cribb, P.J. (2003) Goodyera. In: Pridgeon, A.M., Cribb, P.J., Chase, M.W. & Rasmussen, F.N. (Eds.) Genera orchidacearum, 

3: Orchidoideae part 2, Vanilloideae. Oxford University Press, Oxford, 94–98 pp.
Peng, D.H., Liu, Z.J. & Zhai, J.W. (2013) Changnienia malipoensis, a new species from China (Orchidaceae: Epidendroideae: Calypsoeae). 

Phytotaxa 115: 55–58.
	 http://dx.doi.org/10.11646/phytotaxa.115.2.4
Reichenbach, G.H. (1885) Comoren-orchideen hérrn leon Humblot’s beschrieben durch. Flora oder allgemeine botanische zeitung 68: 

535–544.
Ronquist, F. & Huelsenbeck, J.P. (2003) MrBayes 3: Bayesian phylogenetic inference under mixed models. Bioinformatics 19: 1572–

1574.
	 http://dx.doi.org/10.1093/bioinformatics/btg180
Salazar, G.A., Chase, M.W., Arenas, M.A.S. & Ingrouille, M. (2003) Phylogenetics of Cranichideae with emphasis on Spiranthinae 

(Orchidaceae, Orchidoideae): evidence from plastid and nuclear DNA sequences. American Journal of Botany 90: 777–795.
	 http://dx.doi.org/10.3732/ajb.90.5.777
Salazar, G.A., van den Berg, C. & Popovkin, A. (2014) Phylogenetic relationships of Discyphus scopulariae (Orchidaceae, Cranichideae) 

inferred from plastid and nuclear DNA sequences: evidence supporting recognition of a new subtribe, Discyphinae. Phytotaxa 173: 
127–139.

	 http://dx.doi.org/10.11646/phytotaxa.173.2.3
Schweinfurth, C. (1943) A new species of Peruvian Erythrodes. Revista de la Academia Colombiana de Ciencias Exactas, Físicas y 

Naturales 5: 1–6
Shefferson, R.P., Cowden, C.C., Mccormick, M.K., Yukawa, T., Ogura-Tsujita, Y. & Hashimoto, T. (2010) Evolution of host breadth in 

broad interactions: mycorrhizal specificity in East Asian and North American rattlesnake plantains (Goodyera spp.) and their fungal 
hosts. Molecular Ecology 19: 3008–3017.

	 http://dx.doi.org/10.1111/j.1365-294X.2010.04693.x
Shin, K.S., Shin, Y.K., Kim, J.H. & Tae, K.H. (2002) Phylogeny of the genus Goodyera (Orchidaceae; Cranichideae) in Korea based on 

nuclear ribosomal DNA ITS region sequences. Journal of Plant Biology 45: 182–187.
	 http://dx.doi.org/10.1007/BF03030312
Stamatakis, A., Hoover, P. & Rougemont, J. (2008) A rapid bootstrap algorithm for the RAxML web servers. Systematic Biology 57: 

758–771.
	 http://dx.doi.org/10.1080/10635150802429642
Swofford, D.L. (2003) PAUP*. Phylogenetic analysis using parsimony (* and other methods). Version 4. Sinauer Associates, 

Sunderland.
Yatabe, R. (1891) Japan: in woods on Mt. Hachijo-Fuji in the island of Hachijo, south of the province of Izu. Botanical Magazine (Tokyo) 

5: 1.
Zhang, G.Q., Liu, K.W., Chen, L.J., Xiao, X.J., Zhai, J.W., Li, L.Q., Cai, J., Hsiao, Y.Y., Rao, W.H. Huang, J., Ma, X.Y., Chung, S.W., 

Huang, L.Q., Tsai, W.C. & Liu, Z.J. (2013) A new molecular phylogeny and a new genus, Pendulorchis, of the Aerides–Vanda 
alliance (Orchidaceae: Epidendroideae). PloS ONE 8: e60097.

	 http://dx.doi.org/10.1371/journal.pone.0060097 




