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Abstract

Agaricus is a genus of macrofungi containing species with high edible and medicinal values. A survey of Agaricus species
carried out around the Ebinur Lake, in Xinjiang Province of China, in 2012, yielded 19 collections that exhibited a red dis-
colouration when bruised. Morphological and phylogenetic comparison with species of five sections of Agaricus possessing
the red discolouration trait showed that the specimens belonged to four species. Two species, A. sinodeliciosus sp. nov. and
A. bitorquis in section Bivelares and A. desjardinii sp. nov. and A. padanus in section Nigrobrunnescentes, both sections
being monophyletic. The two new species proposed are described and illustrated and all species are compared with similar
taxa or previous records. Agaricus padanus is reported outside Italy for the first time. All species are edible and consumed
by locals, and appear to be adapted to relatively dry, cold and sandy habitats. Like 4. bitorquis, A. sinodeliciosus produces
large, delicious semihypogeous basidiomata in such conditions; it is therefore a good potential candidate for domestication
and industrial production.
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Introduction

The genus Agaricus L., the type genus of the Agaricaceae contains important edible and medicinal species (Largeteau
et al. 2011; Wisitrassameewong et al. 2012; Camelini et al. 2013; Thawthong et al. 2014). Significant examples are
A. subrufescens Peck and A. bisporus (J.E. Lange) Imbach; the latter commonly known as the button mushroom, is
reported to account for 32% of the total world production of cultivated mushrooms in 1997 (Chang 1999).

The classification of Agaricus species was previously mainly based on temperate area species of the north
hemisphere and comprised eight widely accepted sections (Parra 2008, 2013). Several potentially new sections were
revealed by phylogenetic analysis of ITS sequence data (Zhao et al. 2011), but they comprised exclusively tropical and
some subtropical species. There have been several recent studies on Agaricus with several new species reported from
Australia, China and Thailand (Chen ef al. 2012, 2015; Karunarathna et al. 2014; Lebel 2013; Gui et al. 2015; Lebel
& Syme 2012; Li et al. 2014; Thongklang et al. 2014; Zhao et al. 2012, 2013).

A survey of Agaricus species was carried out around Lake Ebinur, in Bortala, Xinjiang Province of China, in
2012. This is the westernmost part of China near the border with Kazakhstan, where the main vegetation types are
grasslands, desert steppes and moorlands with a continental dry climate (temperature on average from -12°C in January
to 15°C in July). Morphological and phylogenetic analyses of the collections revealed four species; Agaricus desjardinii
Z.R. Wang, K.D. Hyde & R.L. Zhao sp. nov. and A. padanus Lancon. in section Nigrobrunnescentes K. P. Peterson,
Desjardin, & Hemmes; and 4. sinodeliciosus Z.R. Wang & R.L. Zhao sp. nov. and 4. bitorquis (Quél.) Sacc. in section
Bivelares (Kauffman) L.A. Parra. The aim of this paper is to introduce the new taxa and describe the new collections.
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(Geml et al. 2008); however maybe these species do not support both cold and dryness or they do not fruit at the same
time.

The species from sections Bivelares have high nutritional value. The consumed species in section Sanguinolenti
(e.g. A. sylvaticus) and in section Nigrobrunnescentes (e.g. A. lilaceps) are considered as very tasty. However their
cultivation on standard substrates has been limited or failed due to their slow mycelium growth rate (Hildén 2013).
The four species reported here are consumed by locals in western China. The medium to large sized basidiomata and
good taste of A. sinodeliciosus and A. bitorquis make them attractive and rewarding when collected, although this often
requires digging since they are typically semihypogeous. Agaricus bitorquis is the only commercial cultivated species
of the four taxa collected in this study. Attempts to cultivate these species is being carried out, and we have already
obtained some encouraging results for A. sinodeliciosus.
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