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Abstract  

Ganoderma has long been regarded as one of the most important medicinal mushrooms, 

particularly in China, Japan, and the Korean Peninsula for millennia to enhance longevity and 

health. Ganoderma and its allied products are a multi-billion-dollar worth industry worldwide. 

Ganoderma, which is considered an important non-timber forest product (NTFP) in Nepal, has 

entered the industrial market only a decade ago. Besides the global market, the domestic market 

has grown dramatically in recent years. Ganoderma is collected in large quantities (about 4-10 tons 

per year) from Nepalese forests to meet its rising demand and is mostly sold to China in crude 

form. Since the authority has poor knowledge of the Ganoderma market it is transported with 

minimal royalty of US$ 0.043/kg under the heading entitled “sadharan chyau”. Almost all of 

Nepal's Ganoderma comes from natural stands, with the bulk coming from the Karnali (46%) and 

Far West (50%) provinces. With the great potential for the Ganoderma business, most of the other 

areas of the country have yet to be fully explored. By establishing processing units and offering 

locally priced micro-enterprise technologies, there are several opportunities for value addition. 

However, it looks that sustaining a steady supply of this highly sought mushroom will be tough. 

Concerns have been expressed about overexploitation of wild Ganoderma obtained in an 

unsustainable way or at an early stage. For the long-term management of Ganoderma and its 

habitat protection, a solid local resource monitoring system and scientific intervention for artificial 

cultivation are required. This study attempts to summarize the trade dynamics and development of 

the Ganoderma industry in Nepal with reference to the global Ganoderma industry. 

 

Keywords – Fungi – Lingzhi – MAPs – Mushroom – NTFPs – Nutraceutical – Trade 
 

Introduction  

Ganoderma is a worldwide genus of highly regarded medicinal mushrooms in the 

Ganodermataceae established by Karsten (1881) with G. lucidum (Curtis) P. Karst. as the type 

species, which is native to Europe (Moncalvo & Ryvarden 1997). Ganoderma has long been 

utilized as a traditional medicine in Asia, particularly in China, Korea, and Japan (Zhou et al. 

2012). Ganoderma is known as “Lingzhi, Chizhi, or Ruizhi” (auspicious herb) in China, “Reishi, 

Munnentake, or Sachitake” in Japan and “Youngzhi” in Korea (Wagner et al. 2003, Paterson 

2006). In different regions of Nepal, Ganoderma is known by various local names such as Dadu 

Chyau, Rato Chyau, Kanchatak, and Dhi Shyamu (Adhikari 2014). 

Ganoderma species are found in both tropical and temperate climates around the world 
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(Luangharn et al. 2021). As a facultative parasite, they grow as a saprobe parasite that may flourish 

on rotting stumps and roots (Pilotti et al. 2004). Basidiocarps grow in the shape of a bracket from a 

living or, more typically, a dead trunk or branch of a tree (Mawar et al. 2020). Depending on the 

species, they generate two types of basidiocarps: laccate basidiocarps with a lustrous upper surface 

and non-laccate basidiocarps with a dull upper surface (Smith & Sivasithamparam 2003, Pilotti et 

al. 2004). Because of their therapeutic capabilities and pathogenicity, Ganoderma species have a 

high economic value (Dai et al. 2009). They decompose lignin, cellulose, and similar 

polysaccharides, causing white rot in hardwoods (Adaskaveg et al. 1991, Mawar et al. 2020). The 

root and stem rots caused by Ganoderma species result in loss of forestry service yields worldwide. 

e.g. Elaeis guineensis (oil palm) (Glen et al. 2009, Azuan et al. 2019), Dalbergia sissoo (Thapa 

1990, Timilsina et al. 2020), Hevea brasiliensis (rubber) (Monkai et al. 2016). Ganoderma has 

received very little attention in Nepal, despite its huge economic importance. Over the last two 

decades, the worldwide Ganoderma industry has expanded dramatically, and thousands of 

products are now available on the market. With reference to the global Ganoderma market, this 

review provides an important insight into the evolution of the Ganoderma industry in Nepal. 

 

Ganoderma as a medicinal mushroom 

Many health products have been manufactured from the G. lucidum species complex 

(Bijalwan et al. 2020). The inclusion of Ganoderma in the Chinese Pharmacopoeia, American 

Herbal Pharmacopoeia, and Therapeutic Compendium attests to its diverse pharmacological 

actions (Hapuarachchi et al. 2018a). For almost two millennia, the G. lucidum species complex (as 

Lingzhi) has been utilized as a medicinal fungus in Traditional Chinese Medicine (TCM) (Annon 

1955, Zhou et al. 2015). Ganoderma has long been regarded as a magical herb known as xian-cao, 

rui-cao, or rui-zhi, symbolizing good fortune and happiness. (Li et al. 2016). The prophylactic and 

therapeutic properties of G. lucidum were first mentioned in Chinese literature Shen Nong Materia 

Medica. According to the State Pharmacopoeia of the People's Republic of China (2000), G. 

lucidum is used to replenish Qi, calm the mind, and reduce cough and asthma. It is also used to 

treat dizziness, sleeplessness, palpitation, and shortness of breath (Wachtel-Galor et al. 2011). The 

most prominent scholar, Li Shi-Zhen, described Lingzhi as a vegetable in his Compendium of 

Materia Medica with therapeutic benefit for enhancing the spirit and lifespan (Li et al. 2016). 

According to several studies, Ganoderma contains about 400 bioactive components, including 

polysaccharides, triterpenoids, steroids, fatty acids, amino acids, nucleotides, proteins, and 

alkaloids (Cör et al. 2018). Ganoderma lucidum polysaccharides (GLPs) and Ganoderma 

triterpenoids (GTs), which boost immunity and have anti-ageing properties, are the key 

contributors to the beneficial medicinal properties of G. lucidum (Li et al. 2016). Numerous 

preclinical (in vitro and in vivo) and clinical research back up TCM's claims about its medicinal 

and therapeutic advantages (Bishop et al. 2015, Bhardwaj & Misra 2018). Anorexia, arthritis, 

asthma, bronchitis, cancer, cardiovascular problems, constipation, diabetes, dysmenorrhoea, 

gastritis, haemorrhoids, hepatitis, hypercholesterolaemia, hypertension, lupus erythematosus, 

migraine, and nephritis are among the diseases for which the mushroom is used in the prevention 

or treatment (Hapuarachchi et al. 2016). Ganoderma lucidum has recently been proven particularly 

efficient in the treatment of COVID-19 infections also (Obaid AL-Jumaili et al. 2020, Raut 2020).  

 

Taxonomical ambiguity 

The taxonomy of the G. lucidum species complex has long been a mess and subjected to 

debate (Hapuarachchi et al. 2015, Zhou et al. 2015). Traditional Chinese texts divided Ganoderma 

into six species based on the color of the basidiocarps: Sekishi (red), Shishi (violaceous), Kokushi 

(black), Oushi (yellow), Hakushi (white), and Seishi (blue) (Szedlay 2002). Ganoderma is divided 

into two categories by traditional taxonomy; G. lucidum (laccate basidiocarp) and G. applanatum 

complex (non-laccate basidiocarp) which belongs to the subgenera Ganoderma and Elfvingia, 

respectively (Hapuarachchi et al. 2015, Kwon et al. 2016, Bhardwaj & Misra 2018). 
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Ganoderma lucidum was accepted as the scientific binomial of “Lingzhi” in many reports on 

Chinese edible and medicinal mushrooms after Liu compiled a monograph of TCM fungi in 1974 

(Ying et al. 1987, Mao 1998, Dai et al. 2009). It was recently described as G. lingzhi based on 

strong molecular and morphological evidence (Dai et al. 2017), and presently verified as G. 

sichuanense (Yao et al. 2020). The holotype of G. sichuanense, on the other hand, is well-

developed with unique morphological attributes and lacks the usual morphological features of 

Lingzhi (Dai et al. 2017). Many other morphologically similar species to G. lucidum have been 

placed together as part of the G. lucidum complex across the world based mostly on their laccate 

basidiocarp (Zhou et al. 2015). Ganoderma multipileum and G. sichuanense were regarded as 

Chinese species; G. resinaceum is a European species; while G. oregonense, G. sessile, G. tsugae, 

and G. zonatum are American species (Cao et al. 2012, Zhou et al. 2015). Molecular phylogenetic 

investigations revealed that G. lucidum specimens from East Asia were rarely conspecific with G. 

lucidum from Europe (Moncalvo et al. 1995, Hong & Jung 2004, Yang & Feng 2013). According 

to recent molecular investigations, the commercially produced G. lucidum (Lingzhi) in East Asia is 

a different species from G. lucidum. Later, it was discovered that the G. lucidum found in tropical 

Asia is G. multipileum Ding Hou, which is not conspecific with the G. lucidum sensu stricto found 

in Europe, nor with the true “Lingzhi” found in East Asia (Wang et al. 2009). Ganoderma 

steyaertanum B.J. Smith & K. Sivasithamparam was suggested as a new species by Smith & 

Sivasithamparam (2003) to replace the incorrectly called G. lucidum in Australia and Indonesia 

(Cook 1883, 1892, Mcalpine 1895, Blackford 1944, Hapuarachchi et al. 2015). 

Some Ganoderma collections around the globe have been recorded incorrectly because of 

the heterogenicity of the genus that exhibits wide variations due to outcrossing over multiple 

generations, morphological propensity, and different geographical origins (Miller et al. 1999, 

Kwon et al. 2016, Luangharn et al. 2020). As a result, most taxonomists consider the current 

nomenclatural condition of the Ganodermataceae to be chaotic and understudied (Smith & 

Sivasithamparam 2003, Hapuarachchi et al. 2015, Zhou et al. 2015, Thawthong et al. 2017). The 

taxonomic position within Ganoderma is ambiguous as the notions of species and genera are 

mixed together (Hapuarachchi et al. 2018b). As a result, it is critical to build a more stable 

taxonomy using a mixture of morphological, chemotaxonomic, and molecular approaches (Richter 

et al. 2015, Welti et al. 2015). 

In Nepal, the genus Ganoderma was firstly reported in the year 1808, then various studies on 

Ganoderma have been published, see Table 1. The majority of Ganoderma species described from 

Nepal, however, have not yet been subjected to comprehensive systematic research, and their exact 

classification is unknown. 

 

Table 1 Ganoderma species records from Nepal. 

 Taxa Districts References 

1 Ganoderma 

applanatum 

Sunsari, Kaski, Syangja, 

Makwanpur, Lalitpur, Gorkha, 

Bajhang, Jumla, Kathmandu, 

Solukhumbu, Dolakha 

Balfour-Browne (1968), Pandey (1976), Singh & Nisha 

(1976), Adhikari, (1988a, 1996), Hattori et al. (2002), 

Giri & Rana (2007), Acharya & Parmar (2016), 

Adhikari et al. (2019), Acharya (2020a) 

2 G. australe Kathmandu, Lalitpur, Mustang Bang et al. (2014), Tamrakar et al. (2017) 

3 G. carnosum Lalitpur, Kathmandu, Chitwan  Adhikari (2011), Bang et al. (2014), Tamrakar et al. 

(2017) 

4 G. endochrum Parsa, Makwanpur  Thapa (1990), Tamrakar et al. (2016, 2017)  

5 G.  lingzhi Lalitpur, Makwanpur (Bang et al. (2014), Tamrakar et al. (2016, 2017) 

6 G. lucidum Kaski, Solukhumbu, 

Kathmandu, Lalitpur, 

Bhaktapur, Rasuwa, Bajhang, 

Makwanpur, Chitwan, Bara, 

Parsa, Rauthat, Siraha, Saptari, 

Dhanusha, Mahotttari, 

Udaypur,   

Balfour-Browne (1968), Singh & Nisha (1976), 

Ryvarden (1977), Adhikari (1988a, 1988b, 2006), Thapa 

(1990), Adhikari & Durrieu (1996), Pandey & 

Budhathoki (2002), Adhikari & Manadhar (2004), 

Devkota et al. (2005), Adhikari et al. (2006), Pandey et 

al. (2006), Aryal & Budhathoki (2013), Gurung et al. 

(2013), Aryal (2015), Poudel et al. (2017), Upadhyaya 

et al. (2017), Acharya (2020b) 



4 

Table 1 Continued. 

 

Ganoderma as an important non-timber forest product (NTFPs) 

In Nepal, the gathering of non-timber forest products (NTFPs), Medicinal and Aromatic 

Plants (MAPs) generates major commerce and revenue (Shrestha et al. 2020). Plants and 

mushrooms sold as pharmaceuticals, nutritional supplement items, natural health products, 

cosmetics, other personal care items, and culinary goods have recently been categorized as MAPs 

(Medicinal Plant Specialist group 2007, He et al. 2018). MAPs are the largest and most important 

sub-sectors of NTFPs, contributing significantly more to the rural economy, livelihoods, and 

healthcare than other NTFP sub-sectors (Pyakurel & Baniya 2011). For example, in the Nanda 

Devi Biosphere Reserve of the western Himalaya, NTFP (Yarsagumba) harvesting generates 

approximately 74% of household income (Yadav et al. 2019), while wild, collected medicinal plant 

products contribute an average of 58% of total annual household income, and 78% of cash income 

in the Jumla district of Nepal (Timmermann & Smith-Hall 2019). The global MAPs market was 

valued at over US$ 3.6 billion in 2014, with a total production of over 0.7 million tons, up roughly 

2.4 % year on year (Vasisht et al. 2016). Around 90% of NTFPs/MAPs are harvested from the 

wild, and over 72,000 plant and fungus species are employed as traditional medicine in both 

domestic and commercial trade on a local, regional, national, and worldwide scale (Schippmann et 

al. 2006). Nepal sold over 300 species (Pyakurel et al. 2019), and the yearly export is expected to 

be between 7,000 and 27,000 tones, with a value ranging from USD 11 to 48 million (in 2020 

value, inflation-adjusted values obtained from (Olsen 2005b). Due to their long history and 

tradition of MAPs used, China and India have been the major consumers of MAPs in Asia (Vasisht 

et al. 2016). Hundreds of thousands of tons of over 30 distinct species are collected and sold to 

these two countries each year (Olsen 2005a, He et al. 2018). Royalties are levied by the 

Government of Nepal (GoN) on 217 taxa of medicinal plants, fungi, and lichens (GON 2015, 2018, 

Pyakurel et al. 2019). This contains a collection of mushrooms that may contain two or more 

different species, such as Morchella spp., Ganoderma spp., and Ophiocordyceps spp. (Raut et al. 

2019). Mushrooms have long been a popular commodity (CDB 2010), and G. lucidum is a key 

non-timber forest product (NTFP) used to make pharmaceuticals, dietary supplements, natural 

health products, cosmetics, and other personal care items (Wang et al. 2020) even though its trade 

started only a decade ago in Nepal. Royalty generated from the trading of Ophiocordyceps sinensis 

is highest among NTFPs. In recent years, Ophiocordyceps has become a major source of income. 

Though Ganoderma is also collected in huge amounts (Fig. 1), it is poorly known by the authority 

and traded under the “sadharan chyau” with minimal royalty of US$ 0.043/kg (Panta et al. 2005, 

Chhetri & Lodhiyal 2009, DFO 2013, 2015, 2017) while local authority/Government in some 

places has increased it up to US$ 0.43/kg recently. 

Numerous species are sold from Nepal to China. Nepalese customs report that more than 17 

species are commonly traded annually with China (He et al. 2018). According to Tibet's 

Commercial Bureau, only seven commonly traded species account for almost 90 % of MAPs 

traded from Nepal to China in terms of both volume and value. In terms of both volume and 

values, the G. lucidum species complex ranks second after Fritillaria cirrhosa D. Don., among the 

seven (He et al. 2018). Nepal-China MAPs trade surged ninefold from US$ 1.9 million in 2010 to 

US$ 17 million in 2013, owing to the rapid rise of the herbal medicine market in central China. 

There has been a growth in the number of species traded as well as the volume and value of MAPs 

sold. The data records of both countries' customs offices show a significant variance. In 2013, 

China recorded a trade value of US$ 17 million, but Nepal only recorded US$ 7.7 million (He et al. 

2018). This suggests that huge quantities of MAPs are being traded illegally, that is, without 

Nepalese customs clearance, and that their worth is being underestimated. 

 Taxa Districts References 

7 G. multipileum Rupandehi Tamrakar et al. (2016, 2017) 

8 G. tsugae 

 

Rasuwa, Makwanpur Pandey & Budhathoki (2007), Khadka & Aryal (2020) 
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Fig. 1 – Extraction of wild Ganoderma for the international trade in Nepal (Source: Hamro Ban; 

Annual report (2010–2015), Department of Forest, Babarmahal, Kathmandu, Nepal). 

 

Ganoderma is harvested from national forests, protected areas, and community forests. 

Although it is rarely mentioned in community forestry operational plans, any collection that occurs 

is not governed by official rules. Concerns have been raised regarding the overexploitation of wild 

Ganoderma in the region. They are gathered in an unsustainable or premature manner. The long-

term viability of these high-value mushrooms appears to be a challenge. According to the rules of 

the Nepal Constitution (CoN 2015), and following the country's restructuring in 2017, the federal 

Ministry of Forests and Environment, with its Environment and Biodiversity Division, is 

responsible for all environmental and biodiversity concerns. The majority of Ganoderma is 

currently collected and traded in Nepal's Karnali and Far West Provinces (Fig. 2). With the 

tremendous potential for Ganoderma trade, most of the other regions have yet to be adequately 

explored. 
 

 
 

Fig. 2 – Collection and trade of wild Ganoderma from different Provinces of Nepal in 2015. 

 

Trade routes of Ganoderma from Nepal 
The majority of Ganoderma is being traded to China (He et al. 2018). Poor locals who live 

near the forest collect the mushroom as part-time work in addition to their normal agricultural and 
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animal husbandry affairs. They collect Ganoderma during the summer-autumn seasons and sell it 

at a nearby market as a supplement to their income (Fig. 3).  

 

 
 

Fig. 3 – Ganoderma mushroom from Nepal. a. Fruiting body of Ganoderma; b. Dried Ganoderma 

fruit bodies products in a general store in district market in West Nepal. 

 

District or regional traders are the most common carriers of Ganoderma to Kathmandu. 

Exporters or central wholesalers in Kathmandu gather Ganoderma and ship it to regional 

wholesale depots in Shigatse and Lhasa of China via official Chinese border ports (He et al. 2018). 

Ganoderma was brought from these regional wholesale depots to four of China's main central 

wholesale markets by regional dealers (Xining in Qinghai, Bozhou in Anhui, Lanzhou in Gangshu, 

and Chengdu in Sichuan Provinces) (He et al. 2018). From these major wholesale marketplaces, 

Ganoderma is marketed to local stores, pharmacies, and processors in other parts of China (He et 

al. 2018). Even, manufacturers of Ganoderma-based products in Nepal import raw Ganoderma 

powder from China and sell it in America, Australia, Europe, Nepal, and other regions in the world 

(Fig. 4). 

 

 
 

Fig. 4 – Trade network of Ganoderma mushroom from Nepal to China. 
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All the wild harvests are traded in crude form. They are dried and graded based on basidiome 

size and color. Also, the price of mushrooms varies based on their size and color. The local 

collectors get US$ 9-22 /kg for lower grade (basidiome size < 3 inches) and US$ 26-43/kg for 

higher grade (basidiome size > 3 inches). Its price range is US$ 71-79/kg in the regional wholesale 

market in mainland China (He et al. 2018). Processing and value addition practices are absent, so 

the potentials of Ganoderma with ample opportunities for value addition seems encouraging that 

can generate huge revenue in the country. 

 

Artificial cultivation  

The artificial cultivation of Ganoderma began in 1937 because of the varied quality of 

Ganoderma in the wild and the ever-growing demand for food service, pharmaceutical, cosmetics, 

and health product sectors (Bijalwan et al. 2020). In China, however, Ganoderma was successfully 

farmed on a large scale for the first time in 1969 (Yu & Shen 2003). Since then, Ganoderma 

farming has become widespread in China and other Asian countries, such as Japan and Korea (Li 

et al. 2016). However, it began in Nepal in 2001 with an exotic strain of G. lucidum from the 

Philippines (Poudel & Bajracharya 2011). The artificial cultivation of Ganoderma in Nepal was 

pioneered by the Nepal Agriculture Research Council (NARC) and the Centre for Agriculture 

Technology (CAT). Dr. Keshari Laxmi Manandhar, a pioneering Nepalese scientist, made 

significant contributions to Ganoderma commercialization (Raut 2013). However, in the last two 

decades, its artificial production on a commercial scale has been unable to acquire attraction (Raut 

2019). Almost all of Nepal’s Ganoderma collections comes from natural sources. Scientists from 

the Nepal Academy of Science and Technology (NAST) and Mushroom Seed Nepal and Research 

Center (MSNRC) have recently launched numerous Ganoderma research projects, including the 

domestication of indigenous G. lucidum complex strains and product diversification. The company 

has put Ganoderma powder on the market with the technical support of NAST, based on its 

production of 1,000 kg of fruit body on sawdust synthetic log (Fig. 5). In 2021, the company plans 

to produce 10,000 kg of fresh Ganoderma fruit body (Pers. Commun.). Another Ganoderma 

cultivation enterprise in Nepal is Bhairav Chyau Udyog Pvt. Ltd. with the technical assistance of 

Himalayan mushroom farm, the company has been producing Ganoderma in modest quantities on 

the natural log, sawdust synthetic log, and straw. The company is planning to build a sophisticated 

production unit with a capacity of 1,000 kg per day very soon (Pers. Commun.). Apart from them, 

other companies in Nepal import a large amount of raw Ganoderma powder, mainly from China, 

for their numerous Ganoderma-based products.  

 

 
 

Fig. 5 – Commercial scale artificial farming of Ganoderma at Mushroom Seed Nepal & Research 

Center farm and its own product of Ganoderma sporocarp powder. 

 

Diverse sorts of substrates such as grain, sawdust, wood logs (Chang & Buswell 1999, Boh 

et al. 2007), tea squander (Peksen & Yakupoglu 2009), cotton seed husk, or farm crop residues 
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(Zhang & Wang 2010), cork residues (Riu et al. 1997), sunflower seed hull (González–Matute et 

al. 2002), corn cobs (Ueitele et al. 2014), olive oil press cakes (Gregori & Pohleven 2014), and 

wheat straw (Khajuria & Batra 2014) have been utilized for the Ganoderma mushroom cultivation 

around the world. In addition, G. applanatum, G. lucidum, G. neojaponicum, G. sinense, and G. 

tsugae are cultivated commercially worldwide (Hapuarachchi et al. 2018a). Because artificial 

cultivation of Ganoderma fruiting bodies takes a long time and the quality isn't always consistent, 

mycelia-based and culture broth-based products made with fermentation technology are seen as a 

promising alternative for a faster production cycle, higher product yield, consistent quality, and 

lower costs (Sanodiya et al. 2009, Zhou et al. 2012, Li et al. 2016). 

 

Ganoderma products and market 

Ganoderma products include coffee, dental pastes, dietary supplements, drinks, lotions, 

powder, spore products, soaps, syrups, and tea (Hapuarachchi et al. 2018a). In the early 1980s, 

there were only a few Ganoderma products on the international market, such as decoction, syrup, 

pill, and injection liquid (Zhou et al. 2012). In the early 1990s, about 90 Ganoderma product 

brands were registered and marketed worldwide (Lin 2000). The China Food and Drug 

Administration (CFDA) has 572 Ganoderma products in its database (Li et al. 2016). The CFDA 

has officially confirmed several healthcare activities of these drugs, including anti-ageing, anti-

fatigue, blood sugar and blood fat regulation, immunoregulation, liver protection, sleep promotion, 

and tumor suppression (Li et al. 2016). However, it is believed that at least 100 brands and over 

780 products, ranging from nutritional supplements to pharmaceuticals, health liquors, and 

cosmetics, are produced and marketed on the world market today (Lai et al. 2004, Li et al. 2016). 

Ganoderma fruit body, spore powder, mycelia, and culture broth are used to make Ganoderma 

products (Li et al. 2016). Approximately 80-85% of all products are based on fruit bodies that have 

been either professionally cultivated or gathered from the wild, with only 15-20% based on 

mycelia of Ganoderma (Zhou et al. 2012).  

The products based on Ganoderma have been increasingly popular in Europe, Malaysia, 

North America, and Singapore in recent years. China, Japan, and Korea are the leading producers 

and suppliers of the products, with the United States having the largest market (Hapuarachchi et al. 

2018a). With a capacity of about 110,000 MT/year of fruiting bodies, slices, and spore powders as 

the most popular items, China is the top producer and exporter (Li et al. 2016). In China, there are 

more than 100 research institutes dedicated to the studies of Ganoderma as well as more than 200 

enterprises producing pharmaceuticals and nutraceuticals based on Ganoderma (Li et al. 2016, 

Hapuarachchi et al. 2018a). In some Asian countries, Ganoderma preparations are sold as 

prescribed medications, however, they are generally used as dietary supplements around the world 

(Lai et al. 2004). The global market for Ganoderma products was valued at US$ 2.5 billion (Li et 

al. 2016, Hapuarachchi et al. 2018a). As it is rapidly increasing, global use is estimated at several 

thousand tons (Wachtel-Galor et al. 2011). 

A variety of aforementioned Ganoderma-based products is available in Nepalese markets 

from a variety of enterprises (Fig. 6), and their demand is growing by the day. According to figures 

from the Department of Customs, dietary supplement imports are increasing by 20% per year. In 

2018, imports of dietary supplements totaled NRs. 1.54 billion (US$ 1.3 million). The majority of 

dietary supplements (95%) are imported from India, with the remainder coming from Australia, 

China, Germany, Japan, Korea, Malaysia, Taiwan, Thailand, the United Kingdom, the United 

States, and other nations (DoC 2018, Lamichhane & Pandeya 2020). Systematics and taxonomy of 

Ganoderma species, efficacy, safety and, homogeneity of products, absence of high value-added 

products, poor quality, and high costs are a few challenges of the Ganoderma industry (Li et al. 

2016, Hapuarachchi et al. 2018a). 
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Fig. 6 – Various marketed Ganoderma products in Nepal. 

 

Conclusion 

Despite a few challenges, the prospects for Ganoderma and its products are promising. 

People involved in collecting and sale are reaping considerable financial rewards with ever-rising 

demand. Ganoderma collection and trade has also become a key source of income for the majority 

of Nepalese people who live in rural hills and mountainous areas. It can be summed up that the 

Ganoderma sector in Nepal is gradually increasing every day through artificial production, product 

formulation, and consumption. The production, value addition, and commercialization of 

Ganoderma-based products offer a great opportunity for local farmers, growers, and entrepreneurs. 

The Ganoderma trade can have a significant impact on the local economy as well as the country's 

national economy. Furthermore, there is a need to investigate and address the taxonomic ambiguity 

of Ganoderma species. The development of the local Ganoderma industry should be aided by 

researches on many aspects of Ganoderma. Cultivation technology should be improved by 

utilizing locally available input resources to meet market demand. 

 

Acknowledgements 

The authors are very grateful to Prof. Kuniyoshi Shimizu and Dr. Sonam Tamrakar (Faculty 

of Agriculture, Kyushu University, Fukuoka, Japan) for providing relevant and important 

supplementary data of their work. All mushroom collectors, traders, and other relevant 

stakeholders who have provided their important information and permission to use their product 

photographs in the manuscript are highly acknowledged. The authors are also deeply indebted to 



10 

Mr. Bodh Kumar Bhandari, an English editor for kindly check and valuable input in the 

manuscript. 

 

References 

 
Acharya R 2020a – List of mushrooms found in Dhikura village and its adjoining Rotepakho 

community forest in Arghakhanchi district , Central Nepal. Nepal Journal of Science and 

Technology 19, 48–53.  

Acharya R 2020b – Post-monsoon macrofungal diversity in Lumbini collaborative forest, 

Rupandehi district, Central Nepal. Journal of Plant Resource 18, 39–47. 

Acharya R, Parmar G. 2016 – Preliminary documentation of Basidiomycetous fungi (Polypores 

and Mushrooms) found in Bardia national park and its buffer zone area, Western Nepal. Plant 

Resource: A Scientific Publication 38, 22–29. 

Adaskaveg J, Blanchette R, Gilbertson R. 1991 – Decay of date palm wood by white–rot and 

brown–rot fungi. Canadian Journal of Botany 69, 615–629. 

Adhikari M. 2011 – Some new records and noteworthy higher fungi from Nepal. Bulletin of 

Department of Plant Resorces 33, 20–26. 

Adhikari M. 2006 – Chyau: Ganoderma lucidum. Prakrit 3, 1–3. 

Adhikari M. 1996 – Fungal diseases of tropical trees in Nepal. Impact of diseases and insect pests 

in tropical forests. Proceedings:IUFRO Symposium KFRI, Peechi, India. 192–198. 

Adhikari M. 1988a – Polypores (wood rotting fungi) of Nepal. Banko Jankari 2, 9–20. 

Adhikari M. 1988b – Some higher fungi from Lantang and its adjoining areas. Proceedings: 

National Conference on Science & Technology organized by Ronast, Kathmandu. 237–241. 

Adhikari M, Bhusal S, Pandey MR, Raut JK et al. 2019 – Mycochemical and nutritional analysis 

of selected wild mushrooms from Gaurishankar conservation area, Nepal. International 

Journal of Pharmacognosy and Chinese Medicine 3, 1–7.  

Adhikari M, Manadhar V. 2004 – Some fungi collected from Nepal. Bulletin of Department of 

Plant Resorces 25, 56–62. 

Adhikari M, Manandhar V, Joshi L, Kurmi P. 2006 – Die back of Dalbergia sissoo Roxb. Ex DC 

in Western terai belt of Nepal. Bulletin of Department of Plant Resorces 27, 30–38. 

Adhikari MK 2014 – Mushrooms of Nepal, 2nd edn. In: Durrieu G, Cotter HVT (eds.). Published 

by Adhikari KS, Kathmandu. pp. 340. 

Adhikari MK, Durrieu G. 1996 – Ethnomycologie epalaise. Bulletin de la Société botanique de 

France 112, 3141. 

Annon 1955 – Shen Nong materia medica102–200 A.D (E. Han). Reprinted. People Hygiene 

Press, Beijing. 

Aryal HP. 2015 – Diversity of wild mushrooms in Rupandehi district, Western Nepal. Journal of 

Natural History Museum 29, 19–31.  

Aryal HP, Budhathoki U. 2013 – Mycodiversity at Sankarnagar community forest, Rupandehi 

district. Nepal Journal of Science and Technology 14, 75–80.  

Azuan NH, Khairunniza-Bejo S, Abdullah AF, Kassim MSM et al. 2019 – Analysis of changes in 

oil palm canopy architecture from basal stem rot using terrestrial laser scanner. Plant Disease 

103, 1–8.  

Balfour-Browne F. 1968 – Fungi of recent Nepal expedition. Bulletin of the British Museum 

(Natural History) Botany 4, 99–141. 

Bang TH, Suhara H, Doi K, Ishikawa H et al. 2014 – Wild mushrooms in Nepal: Some potential 

candidates as antioxidant and ACE-inhibition sources. Evidence-based Complement. 

Alternative Medicine 2014, 1–11. 

Bhardwaj A, Misra K. 2018 – Ganoderma sp.: The royal mushroom for high-altitude ailments, 

management of high altitude pathophysiology. Management of High Altitude 

Pathophysiology, 115–152.  



    11 

Bijalwan A, Bahuguna K, Vasishth A, Singh A et al. 2020 – Insights of medicinal mushroom 

(Ganoderma lucidum): prospects and potential in India. Biodiversity International Journal 4, 

202–209.  

Bishop KS, Kao CHJ, Xu Y, Glucina MP et al. 2015 – From 2000 years of Ganoderma lucidum to 

recent developments in nutraceuticals. Phytochemistry 114, 56–65.  

Blackford FW 1944 – A Ganoderma root rots of citrus. Queensland Journal of Agricultural 

Science 1, 77–81. 

Boh B, Berovic M, Zhang J, Zhi-Bin L. 2007 – Ganoderma lucidum and its pharmaceutically 

active compounds, Biotechnology Annual Review 13, 265–301.  

Cao Y, Wu SH, Dai YC. 2012 – Species clarification of the prize medicinal Ganoderma mushroom 

Lingzhi. Fungal Diversity 56, 49–62.  

Central Department of Botany 2010 – Kailash sacred landscape conservation initiative feasibility 

assessment report. Central Department of Botany, Kirtipur, Kathmandu. 

Chang ST, Buswell JA. 1999 – Ganoderma lucidum (Curt. Fr.) P. Karst. 

(Aphyllophoromycetideae) – A mushrooming medicinal mushroom. International Journal of 

Medicinal Mushroom 1, 139–146. 

Chhetri R, Lodhiyal LS. 2009 – Collection of Cordyceps sinensis (Berk.) Sacc. (Yarsagumba) and 

its implications to rural livelihood and biodiversity conservation: A case of Darchula district, 

Nepal, in: Jha PK et al. (eds). Medicinal plants in Nepal: An anthology of contemporary 

research. Ecological Society (ECOS), pp. 214–224. 

Cook MC 1892 – Handbook of Australian Fungi. Williams and Norgate, London, UK. 

Cook MC 1883 – Fungi Australiani. Melbourne, Australia. 

Cör D, Knez Ž, Hrnčič MK. 2018 – Antitumour, antimicrobial, antioxidant and 

antiacetylcholinesterase effect of Ganoderma lucidum terpenoids and polysaccharides: A 

review. Molecules 23, 1–21. 

Dai Y, Yang Z, Cui B, Yu CJ et al. 2009 – Species diversity and utilization of medicinal 

mushrooms and fungi in China. International Journal of Medicinal Mushroom 11, 287–302. 

Dai YC, Zhou LW, Hattori T, Cao Y et al. 2017 – Ganoderma lingzhi (Polyporales, 

Basidiomycota): the scientific binomial for the widely cultivated medicinal fungus Lingzhi. 

Mycological Progress 16, 1051–1055. 

Devkota S, Tiwari RD, Manandhar V, Adhikari MK. 2005 – Some wild mushrooms collected from 

Lumle, Kaski, Nepal. Bulletin of Department of Plant Resources 26, 10–15. 

Division Forest Office 2017 – Annual Forest Reports. District forest office, Darchula and Baitadi, 

Ministry of Forest and Soil Conservation, Kathmandu, Nepal. 

Division Forest Office 2015 – Annual Forest Reports. District forest office, Darchula and Baitadi, 

Ministry of Forest and Soil Conservation, Kathmandu, Nepal. 

Division Forest Office 2013 – Annual Forest Reports. District forest office, Darchula and 

Baitadi,Ministry of Forest and Soil Conservation, Kathmandu, Nepal. 

Department of Customs 2018 – Nepal foreign trade statistics. Government of Nepal. Ministry of 

Finance. Department of Customs. Tripureshwor, Kathmandu, Nepal. 

Giri A, Rana P. 2007 – Some higher fungi from Sagarmatha National Park (SNP) and its adjoining 

areas, Nepal. Scientific World 5, 67–74.  

Glen M, Bougher N, Francis A, Nigg S et al. 2009 – Ganoderma and Amauroderma species 

associated with root–rot disease of Acacia mangium plantation trees in Indonesia and 

Malaysia. Australasian Plant Pathology 38, 345–356. 

Government of Nepal. 2018 – Notice of Ministry of Forests and Soil Conservation. Gov. Nepal 

(GoN). Nepal Gaz. 68, 34–3. 

Government of Nepal. 2015 – Notice of Ministry of Forests and Soil Conservation. Gov. Nepal 

(GoN). Nepal Gaz. 65, 26–3. 

González–Matute R, Figlas D, Devalis R, Delmastro S. 2002 – Sunflower seed hulls as a main 

nutrient source for cultivating Ganoderma lucidum. Micología Aplicada Internacional 14, 19–

24. 



12 

Gregori A, Pohleven F. 2014 – Cultivation of three medicinal mushroom species on olive oil press 

cakes containing substrates. Acta Agriculturae Slovenica 103, 49–54.  

Gurung OK, Budathoki U, Parajuli G. 2013 – Effect of different substrates on the production of 

Ganoderma lucidum (Curt.:Fr.) Karst. Our Nature 10, 191–198.  

Hapuarachchi KK, Elkhateeb WA, Karunarathna SC, Cheng CR et al. 2018a – Current status of 

global Ganoderma cultivation, products, industry and market. Mycosphere 9, 1025–1052.  

Hapuarachchi KK, Karunarathna SC, Raspé O, De Silva KHWL et al. 2018b – High diversity of 

Ganoderma and Amauroderma (Ganodermataceae, Polyporales) in Hainan Island, China. 

Mycosphere 9, 931–982. 

Hapuarachchi KK, Wen TC, Deng CY, Kang JC et al. 2015 – Mycosphere essays 1: Taxonomic 

confusion in the Ganoderma lucidum species complex. Mycosphere 6, 542–559.  

Hapuarachchi KK, Wen TC, Jeewon R, Wu XL et al. 2016 – Mycosphere Essays 7: Ganoderma 

lucidum - are the beneficial anti-cancer properties substantiated? Mycosphere 7, 305–332.  

Hattori T, Adhikari MK, Suda T, DoiY. 2002 – A list of polypores collected in Jumla, Nepal. 

Bulletin of Natural Science Museum Series B 28, 27–38. 

He J, Yang B, Dong M, Wang Y. 2018 – Crossing the roof of the world: Trade in medicinal plants 

from Nepal to China. Journal of Ethnopharmacology. 224, 100–110.  

Hong S, Jung H. 2004 – Phylogenetic analysis of Ganoderma based on nearly complete 

mitochondrial small-subunit ribosomal DNA sequences. Mycologia 96, 742–755.  

Karsten PA 1881 – Enumeratio Boletinearum et Polyporearum Fennicarum, systemate novo 

dispositarum. Revue mycologique Toulouse 3, 16–19. 

Khadka B, Aryal HP. 2020 – Traditional knowledge and use of wild mushrooms in Simbhanjyang, 

Makwanpur district, Central Nepal. Studies in Fungi 5, 406–419.  

Khajuria R, Batra P. 2014 – Supplementation of nitrogen source in wheat straw for improving 

cellulolytic potential of Ganoderma lucidum. International Journal of Pharma and Bio 

Sciences 5, 90–99. 

Kwon OC, Park YJ, Kim HIl, Kong WS et al. 2016 – Taxonomic position and species identity of 

the cultivated yeongji “Ganoderma lucidum” in Korea. Mycobiology 44, 1–6.  

Lai T, Gao Y, Zhou SF. 2004 – Global marketing of medicinal Ling Zhi mushroom Ganoderma 

lucidum (W.Curt:Fr.) Lloyd (Aphyllophoromycetideae) products and safety concerns. 

International Journal of Medicinal Mushroom 6, 189–194. 

Lamichhane G, Pandeya PR. 2020 – Regulatory aspects of nutraceuticals and functional foods in 

Nepal.  

Li S, Dong C, Wen H, Liu X. 2016 – Development of Lingzhi industry in China – emanated from 

the artificial cultivation in the Institute of Microbiology, Chinese Academy of Sciences 

(IMCAS). Mycology 7, 74–80. 

Lin SC. 2000 – Medicinal fungi of China-production and products development. Chinese 

Agricultural Press, Beijing, China. 

Luangharn T, Karunarathna SC, Mortimer PE, Hyde KD et al. 2020 – Morphology, phylogeny and 

culture characteristics of Ganoderma gibbosum collected from kunming, yunnan province, 

china. Phyton 89, 743–764. 

Luangharn T, Karunarathna SC, Dutta AK, Paloi S et al. 2021 – Ganoderma (Ganodermataceae, 

Basidiomycota) species from the greater Mekong subregion. Journal of Fungi 7, 1–83. 

Mao X 1998 – Economic fungi of China. Science Press, Beijing. 

Mawar R, Ram L, Deepesh NA, Mathur T. 2020 – Ganoderma, In: Amaresan N, Senthil MK, 

Annapurna K, Kumar K, Sankaranarayanan, A. (eds). Beneficial Microbes in Agro-Ecology. 

Academic Press, pp. 625–649. 

Mcalpine D 1895 – Systematic Arrangement of Australian Fungi. Government Printer, Melbourne, 

Australia. 

Medicinal Plant Specialist group 2007 – International standard for sustainable wild collection of 

medicinal and aromatic plants (ISSC-MAP). Version 1.0. Bundesamt für Naturschutz (BfN), 

MPSG/SSC/IUCN. 



    13 

Miller RNG, Holderness M, Bridge PD, Chung GF et al. 1999 – Genetic diversity of Ganoderma 

in oil palm plantings. Plant Pathology 48, 595–603. 

Moncalvo JM, Ryvarden I. 1997 – A nomenclatural study of the Ganodermataceae Donk. Synopsis 

Fungorum 11, 1–114. 

Moncalvo JM, Wang HF, Hseu RS. 1995 – Gene phylogeny of the Ganoderma lucidum complex 

based on ribosomal DNA sequences. Comparison with traditional taxonomic characters. 

Mycological Research 99, 1489–1499. 

Monkai J, Hyde KD, Xu JC, Mortimer PE. 2016 – Diversity and ecology of soil fungal 

communities in rubber plantation. Fungal Biology Reviews 31, 1–11. 

Obaid AL-Jumaili MM, Al-Dulaimi FKY, Ajeel MA. 2020 – The role of Ganoderma lucidum 

uptake on some hematological and immunological response in patients with coronavirus 

(COVID-19). Systematic Reviews in Pharmacy 11, 537–541.  

Olsen CS. 2005a – Quantification of the trade in medicinal and aromatic plants in and from Nepal. 

Acta Horticulturae 678, 29–35. 

Olsen CS. 2005b – Valuation of commercial central Himalayan medicinal plants. A Journal of 

Environment and Society 34, 607–610. 

Pandey B 1976 – Survey, collection, preservation and identification of the mushrooms in Nepal. 

Nep. Journal of Agriculture 11, 115–129. 

Pandey N, Budhathoki U. 2007 – Protein determination through Bradford’s method of Nepalese 

mushroom. Scientific World 5, 85–88. 

Pandey N, Budhathoki U. 2002 – Mushrooms in relation to different ethnic groups of Kathmandu 

valley and its adjoining areas. Journalof Basic and Applied Mycology 2, 191–193. 

Pandey N, Devkota S, Christensen M, Budathoki U. 2006 – Use of wild mushrooms among the 

Tamangs of Nepal. Nepal Journal of Science and Technology 7, 97.  

Panta SR, Dhami NR, Panta IR. 2005 – Wild edible plants of Lekam area, Darchula, Far-western 

Nepal. Scientific World 3, 73–77. 

Paterson RRM. 2006 – Ganoderma - A therapeutic fungal biofactory. Phytochemistry 67, 1985–

2001. 

Peksen A, Yakupoglu G. 2009 – Tea waste as a supplement for the cultivation of Ganoderma 

lucidum. World Journal of Microbiology and Biotechnology 25, 611–618.  

Pilotti CA, Sanderson FR, Aitken EAB, Armstrong W. 2004 – Morphological variation and host 

range of two Ganoderma species from Papua New Guinea. Mycopathologia 158, 251–265.  

Poudel M, Pokharel R, Awal SC, Pradhananga R. 2017 – Biosynthesis of silver nanoparticles using 

Ganoderma lucidum and assessment of antioxidant and antibacterial activity. International 

Journal of Applied Sciences and Biotechnology 5, 523–531.  

Poudel S, Bajracharya A. 2011 – Prospects and challenges of mushroom cultivation in Nepal : A 

Case Study of Lakuri Bhanjyang, Lalitpur 1–4. 

Pyakurel D, Baniya A. 2011 – NTFPs: Impetus for conservation and livelihood support in Nepal, 

In: Ecology, conservation, product development, and economic analysis of selected NTFPs of 

Langtang area in the Sacred Himalayan Landscape. WWF Nepal. 

Pyakurel D, Smith-Hall C, Bhattarai-Sharma I, Ghimire SK. 2019 – Trade and conservation of 

Nepalese medicinal plants, fungi, and lichen. Economic Botany 73, 505–521.  

Raut JK. 2013 – Adhunik chyau kheti prabidhi (=Modern mushroom cultivation technology) 1st ed. 

Heritage Publisher & Distributor Pvt. Ltd. Kathmandu, Nepal. pp. 150 (in Nepali). 

Raut JK 2020 – Mushroom: a potent source of natural antiviral drugs. Applied Science and 

Technology Annals 1, 81–91. 

Raut JK 2019 – Current Status, Challenges and Prospects of Mushroom Industry in Nepal. 

International Journal of Agricultural Economics (IJAE) 4, 154–160. 

Raut JK, Upadhyaya J, Raghavan V, Adhikari M et al. 2019 – Trade and conservation of morel 

mushrooms in Nepal. International Journal of Natural Resource and Ecological Management 

4, 183–187. 

Richter C, Wittstein K, Kirk PM, Stadler M. 2015 – An assessment of the taxonomy and 



14 

chemotaxonomy of Ganoderma. Fungal Diversity 71. 

Riu H, Roig G, Sancho J. 1997 – Production of carpophores of Lentinus edodes and Ganoderma 

lucidum grown on cork residues. Microbiologia SEM 13, 185–192. 

Ryvarden L. 1977 – Some wood inhabiting Aphyllophoraceous fungi from Nepal. Khumbu Himal 

6, 379–386. 

Sanodiya B, Thakur G, Baghel R, Prasad G et al. 2009 – Ganoderma lucidum: A potent 

pharmacological macrofungus. Current Pharmaceutical Biotechnology 10, 717–742.  

Schippmann U, Leaman D, Cunningham AB. 2006 – A comparison of cultivation and wild 

collection of medicinal and aromatic plants under sustainability aspects. In: Bogers RJ, Craker 

LE, Lange D. (eds.). Medicinal and Aromatic Plants. Springer, Amsterdam, pp. 75–95.  

Shrestha S, Shrestha J, Shah KK. 2020 – Non–timber forest products and their role in the 

livelihoods of people of Nepal: A Critical Reviews. Grassroots Journal of Natural Resources 

3, 42–56. 

Singh SC, Nisha. 1976 – A contribution to the parasitic mycoflora of Nepal Journal of Science 6, 

11–14. 

Smith BJ, Sivasithamparam K. 2003 – Morphological studies of Ganoderma (Ganodermataceae) 

from the Australasian and Pacific regions. Australian Systematic Botany 16, 487–503.  

Szedlay G. 2002 – Is the widely used medicinal fungus the Ganoderma lucidum (fr.) karst. sensu 

stricto? Acta Microbiologica et Immunologica Hungarica 49, 235–243. 

Tamrakar S, Nishida M, Amen Y, Tran HB et al. 2017 – Antibacterial activity of Nepalese wild 

mushrooms against Staphylococcus aureus and Propionibacterium acnes. Journal of Wood 

Science 63, 379–387. 

Tamrakar S, Tran HB, Nishida M, Kaifuchi S et al. 2016 – Antioxidative activities of 62 wild 

mushrooms from Nepal and the phenolic profile of some selected species. Journal of Natural 

Medicines 70, 769–779. 

Thapa M 1990 – New fungal records from Nepal. Banko Janakari 2, 282. 

Thawthong A, Hapuarachchi KK, Wen TC, Raspé O et al. 2017 – Ganoderma sichuanense 

(Ganodermataceae, Polyporales) new to Thailand. MycoKeys, 27–43.  

Timilsina S, Bhattarai R, Miya MS, Gautam D. 2020 – Sissoo, its pathogenic constraints and their 

management in Nepal: A review. Grassroots Journal of Natural Resources 3, 1–17.  

Timmermann L, Smith-Hall C. 2019 – Commercial medicinal plant collection is transforming 

high-altitude livelihoods in the Himalayas. Mountain Research and Development 39, 13–21.  

Ueitele ISE, Kadhila-Muandingi NP, Matundu N. 2014 – Evaluating the production of Ganoderma 

mushroom on corn cobs. African Journal of Biotechnology 13, 2215–2219.  

Upadhyaya J, Raut JK, Koirala N. 2017 – Analysis of nutritional and nutraceutical properties of 

wild-grown mushrooms of Nepal. EC Microbiology 12, 136–145. 

Vasisht KN, Sharma N, Karan M. 2016 – Current perspective in the international trade of 

medicinal plants material: An update. Current Pharmaceutical Design 22, 4288–4336. 

Wachtel-Galor S, Yuen J, Buswell JA. 2011 – Ganoderma lucidum (Lingzhi or Reishi): A 

medicinal mushroom. In: Benzie I, Wachtel-Galor S. (eds.). Herbal Medicine: Biomolecular 

and Clinical Aspects. CRC Press, Taylor & Francis, Boca Raton (FL). 

Wagner R, Mitchell DA, Sassaki GL, De Almeida Amazonas MAL et al. 2003 – Current 

techniques for the cultivation of Ganoderma lucidum for the production of biomass, ganoderic 

acid and polysaccharides. Food Technology and Biotechnology 41, 371–382. 

Wang DM, Wu SH, Su CH, Peng JT et al. 2009 – Ganoderma multipileum, the correct name for 

“G. lucidum” in tropical Asia. Botanical Studies 50, 451–458. 

Wang L, Li JQ, Zhang J, Li ZM et al. 2020 – Traditional uses, chemical components and 

pharmacological activities of the genus Ganoderma P. Karst.: a review. RSC Advances 10, 

42084–42097. 

Welti S, Moreau PA, Decock C, Danel C et al. 2015 – Oxygenated lanostane-type triterpenes 

profiling in laccate Ganoderma chemotaxonomy. Mycological Progress 14.  



    15 

Yadav PK, Saha S, Mishra AK, Kapoor M et al. 2019 – Yartsagunbu: transforming people’s 

livelihoods in the Western Himalaya. Oryx 53, 247–255.  

Yao YJ, Li Y, Du Z, Wang K et al. 2020 – On the Typification of Ganoderma sichuanense 

(Agaricomycetes) the widely cultivated Lingzhi medicinal mushroom. International Journal of 

Medicinal Mushrooms 22, 45–54. 

Yang ZL, Feng B. 2013 – What is the Chinese “Lingzhi”? - a taxonomic mini-review. Mycology 4, 

1–4. 

Ying J, Mao Z, QM M, Zong L et al. 1987 – Icons of medicinal fungi from China. Science Press, 

Beijing. 

Yu YN, Shen M. 2003 – The history of Lingzhi (Ganoderma spp.) cultivation. Mycosystema 22, 

3–9. 

Zhang LH, Wang SX. 2010 – Study on the binding and packing cultivation technology of the G. 

lucidum’s artificial alternative compost. Agriculture Technology Service 27, 516–517. 

Zhou LW, Cao Y, Wu SH, Vlasák J et al. 2015 – Global diversity of the Ganoderma lucidum 

complex (Ganodermataceae, Polyporales) inferred from morphology and multilocus 

phylogeny. Phytochemistry 114, 7–15. 

Zhou XW, Su KQ, Zhang YM. 2012 – Applied modern biotechnology for cultivation of 

Ganoderma and development of their products. Applied Microbiology and Biotechnology 

93, 941–963.  

View publication stats

https://www.researchgate.net/publication/357656826

