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Abstract 

Borneo is known to have the greatest diversity of the mycoheterotrophic genus Sciaphila (Triuridaceae), harboring 
nine species, with three endemics. Here, we report two previously undescribed species of Sciaphila discovered during 
botanical surveys in Lambir Hills (Sarawak, Borneo, Malaysia) and provide detailed morphological accounts of these 
new species: S. alba and S. inouei. We also provide a key to the species of Sciaphila in Sarawak.
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Introduction

The mycoheterotrophic genus Sciaphila Blume (1826: 514), which is the largest group in the family Triuridaceae, 
consists of ca. 40 species (van de Meerendonk 1984). Recently, its centre of distribution was determined to be located 
in Borneo, where more than nine species have been recorded (Tsukaya & Okada 2013a). Key characters of the species 
of Sciaphila include bisexual or unisexual flowers, number and shape of stamens and perianth segments, apex shape of 
perianth segments and shape and length of the style. As with most mycoheterotrophs, they are very small, have small 
populations and are recognised at the time of flowering only. Consequently, few specimens of this genus have been 
collected. Moreover, important key characters of male flowers cannot be described for some specimens, particularly if 
they are too young when collected. Given such difficulties in precise identification, adequate taxonomic studies of this 
genus have not been conducted in Borneo. Recently, this genus was re-examined in various countries in Asia, and several 
new species were discovered (Chantanaorrapint & Thaithong 2004; Averyanov 2007; Xu et al. 2011). In Borneo, we 
have conducted botanical surveys of mycoheterotrophs in Betung Kerihun National Park, West Kalimantan, Borneo, 
Indonesia, arranged by the Research Center for Biology, Indonesian Institute of Sciences (LIPI), which resulted in the 
discovery of many new taxa of mycoheterotrophs, viz. a new genus [Kalimantanorchis Tsukaya, Nakajima & Okada 
(2011: 52)], several new species [Sciaphila betung-kerihunensis Tsukaya & Okada (2013a: 600), S. brevistyla Tsukaya 
& Okada (2013a: 602), Thismia betung-kerihunensis Tsukaya & Okada (2012a: 56), T. mullerensis Tsukaya & Okada 
(2005: 129)], a new variety [Didymoplexis cornuta var. betungkerihunensis Tsukaya & Okada (2012b: 92)] and new 
forma [Epirixanthes papuana f. alba Tsukaya & Okada (2012c: 97) and E. elongata f. alba Tsukaya & Okada (2012c: 
97)]. It also revealed that three species of the genus Sciaphila are endemic to Borneo (Tsukaya & Okada 2013a): S. 
brevistyla, S. betung-kerihunensis and S. micranthera Giesen (1938: 54).
     Lambir Hills National Park is located in Sarawak (Malaysia), close to Betung Kerihun National Park in West 
Kalimantan (Indonesia). After launching Long-term Ecological Research of Tropical Rain Forest in Sarawak (LTER), 
a collaboration between the Forest Department of Sarawak (SAR) and universities in Japan and the United States, 
extensive studies have examined the flora, fauna, physiology and ecosystems in the area (reviewed by Yamakura1995; 
Ichie et al. 2009). Considering the richness of the mycoheterotroph flora in Betung Kerihun National Park, re-
examination and comparative studies of mycoheterotrophs in the neighbouring regions are expected to be fruitful for 
understanding the mycoheterotroph flora of Borneo. During a botanical survey of this area in March 2013, one of the 
authors (KS) collected three species of Sciaphila: S. densiflora Schlechter (1912: 87) and two undescribed Sciaphila 
species. Here, we describe these two new species, providing detailed morphological accounts of both. We also include 
a key to the species of Sciaphila in Borneo.
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Discussion 

The taxonomy of the genus Sciaphila in Asia has not been fully resolved. In the past decade, Hsieh et al. (2003), 
Chantanaorrapint & Thaithong (2004), Averyanov (2007) and Xu et al. (2011) revised the genus Sciaphila in Taiwan, 
Thailand, Vietnam and China (Hainan), respectively. Each of these studies revealed new species or new distributional 
records for the genus, indicating that more undescribed species are hidden in tropical Asia. Previously, because the 
greatest number of species (eight) was recognised in Papua New Guinea, including three endemics, this area was 
recognised as the centre of distribution of Sciaphila (van de Meerendonk 1984). However, Tsukaya and Okada (2013a) 
added two new species endemic to Borneo from surveys in Betung Kerihun National Park; consequently, Borneo 
harbours at least nine species, with three endemics, and was revealed to have greater richness of Sciaphila than Papua 
New Guinea where has eight species of the genus.
     Here, we report two new species from a week-long survey in Lambir Hills National Park, increasing the richness 
of the Sciaphila flora in Borneo. Since two limited surveys in two national parks resulted in the discovery of four 
new species (Tsukaya and Okada 2013a), further detailed botanical surveys in Borneo should reveal many more new 
species and provide critical data for conservation.
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