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Abstract

A new fully myco-heterotrophic orchid, Gastrodia damingshanensis, is described and illustrated from Damingshan National
Nature Reserve in Guangxi, China. The new species is significantly distinct from the otherwise similar G. uraiensis and
G. fontinalis by its much longer peduncle, the shortened column hidden by the lip, and the reddish brown, rhombic-elliptic
lip with a slightly retuse apex. This new species is predicted to be obligatory self-pollinated due to the specialized column
structure which allows the pollinia directly touching the stigma.
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Introduction

The fully myco-heterotrophic orchid genus Gastrodia Brown (1810: 330) comprises around 50 species distributed
from northeastern India through the eastern Himalayas and southern China to Japan and eastern Siberia, southwards
to Malesia and Australia, eastwards to the Pacific Islands as far as Samoa, and westwards to Madagascar, Mascarene
Islands and tropical Africa (Pridgeon et al. 2005; Bosser 2006; Cribb et al. 2010). Australia and China are two diversity
hotspots for this genus, with 15 (Johns & Molloy 1983) and 20 species (Chen et al. 2009; Hsu & Kuo 2010, 2011; Yeh
et al. 2011; Hsu et al. 2012; Tan et al. 2012), respectively. Here we add another new species to this genus. Gastrodia
damingshanensis was discovered during a floristic survey of Damingshan National Nature Reserve, Guangxi Zhuangzu
Autonomous Region, China, in March 2013. A detailed description, ecological information and a discussion of its
likely self-pollination mechanism are presented as follows.

Gastrodia damingshanensis A.Q. Hu & T.C. Hsu, sp. nov. (Fig. 1-3)

This new species is close to G. uraiensis T.C. Hsu & C.M. Kuo and to G. fontinalis T.P. Lin, but can be distinguished by its longer
inflorescence, the short column hidden under the lip, without well-developed column wings and rostellum, and the reddish brown,
rhombic-elliptic lip with a retuse apex.

Type:—CHINA. Guangxi: Nanning, Damingshan National Nature Reserve, evergreen broad-leaved monsoon forest, by the roadside,
1100-1200 m, 31 March 2013, 7.C. Hsu & A.Q. Hu 6407 (holotype: TAIF!; isotype: IBK!).

Terrestrial, leafless, achlorophyllous /erbs. Roots few, slender, extending from apex of rhizome. Rhizome tuberous,
fusiform, 40—70 mm long, 5-8 mm in diameter, grayish brown, covered with verticillate, lanceolate scales and finely
unicellular hairs. Inflorescence erect, terminal, 1-2(-3)-flowered, 9-25 cm long, ca. 2 mm in diameter, glabrous,
grayish brown; peduncle 7-23 cm long, with 3—4 sterile bracts; sterile bracts sheathing, membranous, ovate to broadly
ovate, 4.5-10.0 mm; rachis up to 2 cm long. Bracts membranous, glabrous, ovate to ovate-oblong, apex acute, 3.0-4.0
x 2.0-2.5 mm. Pedicel and ovary 7-10 mm long, pedicel slightly curved, ovary 2.0-3.5 mm in diameter, slightly
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Pollination Biology:—Dissections of fresh flowers revealed that the anther and pollinia of Gastrodia
damingshanensis are in direct contact with the stigma because of the strongly incumbent column apex. Hence, we
predict that this new species is obligatory self-pollinated. Such a specialized column structure is unusual but not unique
in the genus Gastrodia, since similar cases are found in G. minor Petrie (1893: 273) and G. cunninghamii Hooker (1852:
251) from New Zealand, which are also regarded as self-pollinated (Hatch 1949, 1954; Molloy 1990). This unusual
structure seems to be a result of convergent evolution among G. damingshanensis and the two New Zealand species as
suggested by the dissimilarity of other vegetative and floral characters and very distant geographic distribution. Aphids
were observed living inside the flowers of G. damingshanensis, damaging perianth tubes in three of the five reported
populations. Lehnebach et al. (2005) also reported aphids visiting G. cunninghamii in New Zealand. However, the
status of these aphids as efficient pollinators is doubtful and they may not contribute to the high natural fruit-set of
G. cunninghamii (up to 92%). There are several other Gastrodia species documented to show morphological and
functional adaptions to promote self-pollination, such as the absence of a prominent rostellum (referring to median
stigma lobe, the concept of which follows Dressler (1993) in G. albida Hsu & Kuo (2011: 272), G. appendiculata Leou
& Chung (1991: 138), G. clausa Hsu, Chung & Kuo (2012: 271), G. confusoides Hsu, Chung & Kuo (2012: 273) and
G. theana Averyanov (2005: 90; Hsieh et al. 2012), a strongly incurved column in G. flexistyla Hsu & Kuo (2010: 243)
leading the anther to its direct contact with the stigma (Hsu & Kuo 2010), and cleistogamy in G. peichatieniana Ying
(1987: 690) and G. clausa. Several factors may contribute to these evolutionary transitions, such as resource limitation
of myco-heterotrophic plants and comparatively short above-ground life cycle, which at the same time leads to the
shortage of sufficient pollinators. It would be intriguing to test the hypotheses of morphological adaptations to harsh
environment and resource constraints in these myco-heterotrophic orchids.
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