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ABsTRACT—A field survey of macrofungi from the Hindu Kush range of District Swat 

revealed a fungus morphologically similar to Leucoagaricus but representing a new species, 

here named L. brunneus. A detailed description and comparison with closely allied taxa are 

provided. Maximum likelihood analysis based on the internal transcribed spacer rDNA 

region (ITS) confirm its placement in Leucoagaricus sect. Rubrotincti. 
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Introduction 

Leucoagaricus Locq. ex Singer, assigned to the family Agaricaceae (Singer 

1986, Vellinga 2004), is represented by over 100 species in the northern and 

southern hemispheres (Kumar & Manimohan 2009; Ge 2010; Liang & al. 2010; 

Vellinga 2010; Vellinga & Balsley 2010; Vellinga & al. 2010; Mufioz & al. 2012, 

2014; Kumari & Atri 2013; Malysheva & al. 2013; Ye & al. 2014; Ge & al. 2015; 

Qasim &al. 2015; Dovana & al. 2017; Hussain & al. 2018; Usman & Khalid 2018). 

From Pakistan only ten Leucoagaricus species have been reported previously: 

L. asiaticus Qasim & al., L. badius S. Hussain & al., L. lahorensiformis S. Hussain 



602 ... Ullah & al. 

& al., L. lahorensis Qasim & al., L. leucothites (Vittad.) Wasser, L. pabbiensis 

Usman & Khalid, L. pakistaniensis Jabeen & Khalid, L. serenus (Fr.) Bon & 

Boiftard. L. sultanii S. Hussain & al., and L. umbonatus S. Hussain & al. (Ahmad 

& al. 1997, Ge & al. 2015, Qasim & al. 2015, Hussain & al. 2018, Usman & 

Khalid 2018). The genus is characterized morphologically by small- to medium- 

sized basidiomata with entire pileus margins, free lamellae, a central, equal to 

bulbous stipe, a membranous, persistent annulus, a white, cream, or pink spore 

print white, usually dextrinoid basidiospores, the presence of cheilocystidia, 

rare occurrence of pleurocystidia, and absence of clamp connections (Singer 

1986). 

Several molecular phylogenies indicate that Leucoagaricus is polyphyletic 

(Johnson & Vilgalys 1998, Johnson 1999, Vellinga 2004). Vellinga (2003, 

2004) showed that Leucoagaricus and Leucocoprinus species cluster together 

phylogenetically but intermix within a single clade. Because of the large number 

of species in the clade and relatively limited molecular data, the taxonomic 

and phylogenetic relationships among many Leucoagaricus and Leucocoprinus 

species have not yet been resolved. 

During the present investigation, one Leucoagaricus specimen collected 

from the Shawar Valley (district Swat, Khyber Pakhtunkhwa, Pakistan) is 

proposed here as a new species, L. brunneus, supported by our morphological 

and phylogenetic analyses. 

Material & methods 

The mushroom was collected during a forest foray in Shawar valley, Khyber 

Pakhtunkhwa, Pakistan, during the 2017 monsoon season and photographed at the 

sampling site. Macrocharacters were recorded from the fresh basidioma, with colors 

coded according to Munsell’s Soil Color Charts (1975). The specimen was air dried for 

further analyses and deposited in the Herbarium of University of the Punjab, Quaid- 

e-Azam Campus, Lahore, Pakistan (LAH). 

For microscopic studies, fruiting body tissues were mounted in 2% KOH and 

Congo red (to increase contrast). Basidia, basidiospores, cheilocystidia, and pellicular 

elements were measured using Scopelmage 9.0. DNA extraction followed Bruns 

(1995). The internal transcribed spacer region (ITS1-5.8S-ITS2 = ITS) was amplified 

with the ITS1F/ITS4 primer combination (White & al. 1990, Gardes & Bruns 1993). 

PCR products were purified and both strands were sequenced by Beijing Genomic 

Institute (BGI). 

For phylogenetic analysis, an ITS consensus sequence was generated in BioEdit 

(Hall 1999) and BLAST searched at NCBI (https://www.ncbi.nlm.nih.gov/); 

closely related sequences in L. sect. Rubrotincti were retrieved from both database 

and literature (Hussain & al. 2018). Lepiota subgracilis Kihner was chosen as 

outgroup (Liang & al. 2010). All sequences were aligned online using PRANK tool 
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(https://www.ebi.ac.uk/goldman-srv/webprank/). Gaps were treated as missing data. 

The final aligned ITS dataset was phylogenetically analyzed through MEGA 6.0 

software. Maximum Likelihood (ML) analysis was performed by selecting Kimura 

2-parameter with Gamma Distributed model using Best-Fit Substitution Model 

approach in MEGA 6.0 (Tamura & al. 2013). 

Taxonomy 

Leucoagaricus brunneus Z. Ullah, Jabeen & Khalid, sp. nov. FIGS 1, 2 

MB 827985 

Differs from Leucoagaricus truncatus by its smaller size, smooth shiny non-squamulose 

pileus with brown striations, and its longer and narrower elongate to cylindrical 

basidiospores. 

Type: Pakistan. Khyber Pakhtunkhwa Province, Swat district, Lower Shawar, under 

Quercus oblongata D. Don (Fagaceae), 8 July 2017, Zia Ullah LS4 (Holotype, LAH35862; 

GenBank MH990662). 

EryMotoey: brunneus (Latin) refers to the brown coloration of the pileus fibrils. 

Figure. 1. Leucoagaricus brunneus (holotype, LAH35862). Basidioma. Scale bars = 0.5 cm. 


















