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Abstract

A new species of Ophiocordycipitaceae, Ophiocordyceps highlandensis, from southwestern China is described using mor-
phological and molecular evidence. It is morphologically characterized by the combination of the following characters: 
dark-brown to blackish stromata on larvae of Scarabaeidae, fully immersed perithecia with non-protruding ostioles, 3-sep-
tate filiform ascospores breaking easily into four part-spores (20) 33–55 × 1.5–2 μm and a hymeniform cortex layer of stipe. 
Molecular phylogenetic analyses using DNA nucleotide sequences of the nuclear ribosomal small subunit, and the genes 
encoding the largest subunit of RNA polymerase II and the second-largest subunit of RNA polymerase II indicated that O. 
highlandensis was related to O. konnoana, O. barnesii, O. nigrella, O. ravenelii and O. superficialis. Ophiocordyceps high-
landensis and its related species were all characterized by dark-brown stromata and an affinity for melolonthid larval hosts. 
A description, line drawings, phylogenetic placement and comparison with allied taxa are presented.
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Introduction

The genus Ophiocordyceps Petch (1931: 73) was proposed to accommodate the species of Cordyceps Fr. (1818: 
316) that produce non-disarticulating ascospores. However, this genus was then treated as a subgenus of Cordyceps 
(Kobayasi 1941) or dispersed in multiple subgenera of Cordyceps (Mains 1958) in the last century. Sung et al. (2007a) 
resurrected this genus with an emendation based on molecular and morphological evidence. Presently, Ophiocordyceps 
harbors about 150 entomopathogenic fungi (Sung et al. 2007a; Kirk et al. 2008), a few of them, such as O. sinensis 
(Berk. 1843: 207) G.H. Sung et al. (2007a: 46) and O. sobolifera (Hill ex Watson 1763: 271) G.H. Sung et al. (2007a: 
46), are renowned for their values in traditional Chinese medicine.
 This genus is widely distributed in China, and has been received much attention in China in the past (Teng 1963; 
Zhang et al. 1989; Zang & Kinjo 1998; Liang et al. 2001, 2002, 2003; Sung et al. 2007a; Chen et al. 2011; Chen et 
al. 2013; Wen et al. 2013, 2014). During our study of the higher fungi in southwestern China, we have found a taxon 
of this genus, stromata of which were observed emerging above leaf litter with the host buried ca 20–40 mm below 
ground. A preliminary morphological comparison indicated that our collections of the fungus are close to O. barnesii 
(Thwaites 1875: 110) G.H. Sung et al. (2007a: 40) and O. nigrella (Kobayasi & Shimizu 1983b: 145) G.H. Sung 
et al. (2007a: 45) in the Chinese literature (Teng 1963; Tai 1979; Bi et al. 1994; Zang & Kinjo 1998; Chen & Chen 
2007; Liang et al. 2007, 2009; Chen et al. 2010; Wu et al. 2013). Further detailed morphological study indicated that 
our collections differ from O. barnesii and O. nigrella significantly (Massee 1895; Petch 1924; Kobayasi & Shimizu 
1983a, b; Luangsa-Ard et al. 2010). 
 In this study, we used morphological data together with DNA nucleotide sequence analysis of the nuclear small 
subunit ribosomal DNA (nrSSU), and the genes encoding the largest subunit of RNA polymerase II (rpb1) and the 
second-largest subunit of RNA polymerase II (rpb2) to assess the phylogenetic position of the fungus, because both 
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 Recently, a new species, Cordyceps neosuperficialis T.H. Li et al. (2008: 366), was described from southern 
China. Morphologically, it differs from O. highlandensis by its filiform stromata with superficial perithecia, much 
narrower multiseptate ascospores (140–180 × 0.8–1.1μm) breaking up into 4.5–7.5 μm long part-spores (Li et al. 
2008). Growing also on lavae of Scarabaeidae, Cordyceps obliquiordinata Kobayasi & Shimizu (1982: 114) is 
somewhat similar to O. highlandensis. However, the latter species has oblique perithecia and significantly shorter 
and narrower part-spores 7–8 × 1 μm (Kobayasi & Shimizu 1982; Shimizu 1994).
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