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Abstract

In the presenttady, the diversity, edibilityindigenous knowledge and distribution of wild
edible mushrooms in the Northwestern Himalaya are discussed. The information provided herein
was derived from a study carried out in the states of Uttarakhand and Himachal Pradesh during the
period of 20062013 A total of 23 species of mushrooms considered as edible or used for trade
were recorded. Twentgne of these are basidiomycetes and two are ascomycetes. Certain species
of Amanita, Agaricus, Astraeus, Hericium, Macrolepiota, Morchella, PleurahgsTerntomyces
are very commonly collected and consumed by the local people, whereas spduaieswéria,
Cantharellus, Sparassis, Lactarius, Ramamad Russulaare less commonly collected and
consumedCordyceps sinensendseveralspecies oMorchellaare collected specifically for trade
purposes irthe springseason in high elevation areas of the Himalaya. Among the edible wild
mushrooms collected are a number of species involved in ectomycorrhizal symbiotic relationships
with banj (oak), other broadtd trees and several types of conifers. The results of the present study
can be used to promote the domestication of those wild edible mushrooms not yet cultivated in
India. These results also indicate the need to avoid over exploitation of these mushmnooans
reason t o stdesgerafbldsibad® & o o6all ow studies of tiss
serve as the basis of further scientific study into various ways of enhancing the livelihood of
particular areas of northern India through increasedhmuom domestication as well as assessing
the possible bioactivity of mushrooms against certain human diseases.

Key wordsi Ascomycete$ Basidiomycete$ Himachal Pradesh Uttarakhand
Introduction

The history of the use of wild mushrooms as food and in medicine is well documented for
many countries, anbhdia is just one example (e.¢ aul & Kachroo 1974Purkayastha & Chandra
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1985, Sarkar et al. 1988hatt & Lakhanpal 1988, 198%arkar 1988Kaul 1993 Rai et al. 1993,
Harsh et al. 1993, 1996, 199Boruah et al. 1996Sharma & Doshil996 Sharda et al. 1997,
Barua et al.1998Adhikary et al. 1999Singh & Rawat 2000,Boruah & Singh2001, Sagar et al.
2005 Sharma et al. 200¥arwa 2010 Giri et al. 2012. In one of the more detailed accourds,
total of 30 different species of wild mushrooms were reported as being used by local villagers of
West Bengal (Pradhan et al. 201®jowever,reports that describe the collection of wild edible
mushroomsare rather limited (e.gChristensen & LarseR005) or documenteit papers published
in less circulated journals. FAO (2004) stated that mushrooms are an important nutrient source in
rural areas of India, and indicated that the species generally collected included members of the
generaTermitomycesand Russula Worldwide, an estimated 1,069 species of mushrooms have
been reported as being used for food purposes (Boa ZB@hstance, on the African continent,
most ethnic groups use wild mushrooms as food, and almoss@afes have been reported as
consumed to somextent by humans (Rammeloo & Walleyn 1993).

The Northwestern Himalaya of India encompasses the states of Uttarakhada' (R8to
31 28' N latitude and 7734' E to 8103' E longitude) and Himachal Pradesh’@® to 331 2 6 N
latitude and 7545't079046 E | ongi tude). Both Uttarakhand
areas of forest cover (i.e., more than 50% of the total landscape). The three major forest types are
coniferous forests, broadleaf forests and mixed forests. This region of nohtitgancan be
categorized broadly as having three seasons. These are theniner season (Aptdune), warm
rainy-season (JukBeptember), and the winter ceddason (Octobéviarch). In coniferous forests,
the major trees present are deod@edrus deoda [Roxb.] G. Don, local namedayar and
occurring over an elevation range 2000 to 3000 m)pine Pinus roxburghiiSarg., local name
cheed, chiror chil, 1200 to 2000 m)blue pine P. wallichianaA.B. Jackson, local namieil or
cheeltu,21002500 m),silver fir (Abies pindrowRoyle, local namehilla or rai, 22003600 m)
spruce Picea smithiangWall.] Boiss., local namaosh 24003600 m), Himalayan yew Taxus
baccatal. subspwallichiana (Zucc.) Pilger, local namesuner,brami or rakhal, 23003300 m),
Juniperus communik. (local namehauberor bither, 250063300 m),and Cupressus torulos®.
Don ex Lamb.local namedevidiyar, 20062600 m). In broadleaf forests the major components
include several species @fuercus Myrica (local namekaafal) and Rhododendror(local name
burans or chio). The primary oaks ar@uercus leucotrichophor@. Camus(local namebanj,
18502300 m) Q. semecarpifolissmith (local namegkharsuor moharu,20002500 m) Q. dilatata
Lindle. ex Royle(local namemoru, 20062500m), Q. floribunda,Lindl. ex A. Camuglocal name
tilonz, 20062400 m)and Q. glaucaThunb.(local namebanni 24032700 m The most important
species oRhododendrons the treesizedR. arboreumSmith, common at elevations from 1800
2600m, whereaR. anthopogor. Don (local nameson patior dhoop andR. campanulatunb.
Don local namebrassor safed buransare dwarf shrubs found in scattered localitiestire high
hills at elevations above 3000 m. Other trees and shrubs found in the general stiviyyice
esculentaBuch. Ham. ex. D. Don. (local nank@afal 18562500 m) Lyonia ovalifolia(Wall.)
(local nameanyar, 18532200 m),Betula utilis D. Don (local nane bhojpatra, 25033000 m),
Aesculus indicglocal nhamepangar or goon, 23062600 m), Cinnamomuntamala (local name
daalchini or tejpatar, 19062400 m) Alnus neplensi®. Don. (local nameoiak, 20002500 m),
Corylus jacquemontiflocal namebhotia badam21002600 m) andluglans regial. (local name
akhrot 17502300 m). A mixed canopy composed of a mixture of such taxzedrus, Cupressus,
Pinus Quercus Rhododendron, Myrical.yonia, Alnus, Aesculus, Corylus, Cinnamomand
Betulais present in the high hills. In the lower hi8fiorea robustélocal namesal, 4001000 m) is
mixed with Tectona grandiglocal namesagon or teak), Mallotus philippensiglocal namerohini)
andBauhinia malabaricglocal namegular or kachnal.

Ectomycorrhizal Associations

Many of the trees listed above are recognized as establishing ectomycorrhizal associations
with the mycelium of variousnushrooms (Semwal 2003, 2005, 2006, 2008). Bymbiotic
relationship indicates that this fungus component efftitest ecosystem is essential to the health
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of the forest itself. However, these forests appear to be suffering from such adverse factors as
global climate change and an apparent increased susceptibility to various insect pests. In light of
these problem it has become more important to make wise use of wild mushrooms in tw® ways

to promote growth o$eedlings in a tree nursery and as food for humans. Many studies have shown
that the ectomycorrhizal association enhances the growth and even produttikigynaushroom

flora of a region(Smiley et al. 1997). For example, early formation of the sporocarp in the
gymnospernGnetumis enhanced by the presenceSaieroderma sinnamariensehich forms an
ectomycorrhizal association withis plant(ingleby 1999)

Mushroom Hunting

The northwest Himalaya receives an ample amount of rain during the rainy (monsoon)
season that typically occurs from midne until mid September. The range of precipitation in the
region varies from 600 to 3200 mm chgithe monsoon season, when local people begin to search
for valuable edible and medicinal mushrooms. Among those most commonly collected are species
of Amanita, Astraeus, CantherelluUSprdyceps, Morchella, Termitomyces, PleurpfRassulaand
Lactarius Local people use wild mushrooms not only for food but also as a source of income by
offering them for sale in local markets. For example, moidisr¢hella spp, local nameguchhij
Figs. 4B, K are collectedn the high hills and\straeuglocal namephutghut, Figs. 3C, Gfrom the
lower hill regions both to be sold in local or outsidearkets.

Indigenous Beliefs Relating to the Uses of Wild Mushrooms

In Uttarakhand and Himachal Pradesh, villagers tend to be eiyaphilic(term applied
to thoseethnic groups in which wild mushroom are regarded as suitable foodnhwarmphobic
(term applied to thosethnic groups that have only a minor regard for mushrooms and often have a
fear of them) as described by Wasson and Wasson (196&ever, in the Nahwestern Himalaya
there is not a distinct culture which displays these exact phenomena, and both attitudes are present
in the villages, sometimes even in the same family. This is due to the fact that some edible
mushrooms are very similar in appearancedsonous kinds and may even occur in the same
habitat. One other important fact that emerged during our investigation is that in Hindu cultures
most of theBrahmins(one of the ethnic groups in the Hindu religion) do not include animal flesh in
their did. They are pure vegetarians and assume that the taste of mushrooms (localshcaiigd
is similar to the taste of animal flesh. For this reasoh,ey dondét use wild mus
cultivated forms such as the button mushroom or the oysterammsbdhingri), both of which are
often available in local markets. Another common myth held by many people is that all wild
mushrooms are tested by snakes, so that the mushroom is rendered poisonous. Some people ever
think that since mushrooms occur noliman dirty places, they are unhygienic.

However, the lack of knowledge or confidence in making a correct identification of edible
and poisonous mushrooms causes many casualties in the Northwestern Himalaya, but at the same
time local people frequentlyake used wild mushrooms as food with no ill effects. They
understand that a particular mushroom is poisonous because someone ate it and then became ill or
died. There is no exact test or characteristic to distinguish edible from poisonous mushrooms.
Almost every year some incidents of poisoning are reported from Uttarakhand and Himachal
Himalaya in local newspapers, lotdate no scientific investigatiohsve ever been carried out to
recognize these wileddible and poisonoumushrooms either by the locabovernment or by
scientists working on wild mushroomghere are several reasons that account for this situation.
Often, when a mushroom poisoning incident takes place, it is in a remote area. Moreover, many
incidents take place during the rainy seasdmemwmost of the approach roads, whether consisting
of soilstone or hot mixed charcoal, are damaged due to rain. As a result, victims do not reach a
hospital on time. As such, simply getting to remote areas soon enough after the incident to take the
samplerequired to identify the wild mushrooms responsible is difficult if not impossible.

With respect to the medicinal use of wild mushrooms in the Pauri region of Uttarakhand,
the first author was fortunate to learn something about this when he was about 14 years old. The
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owner of the house in which his family lived wagraditional healeror practitioner (in local
dialects, these people are knowrnvaglyg, especially for illnesses involving children. He brought

in certain fungi from the nearby areas of agricultural cropland, including some that fruited on cow
dung. He used to make some dypf decoction from these fungi and mixed this with some other
local medicine and then prescribed for a child ill with certain types of diseases. Unfortunately,
when the author grew up and ultimately earned a Ph.D., he was unable to learn anything about
these fungi because the particlaidyahad died.There was no written evidence for the use of
these mushrooms, so their possible medicinal values were never discovered. The first author still
remembers the general appearance of the fruit bodies, whielswiall, deliquescent and brownish

to blackish. It seems likely that the fruiting bodies were those of a species in the family
Coprinaceae, since they were associated with dung and some mushrooms in this family are
renowned for their psychoactive propestién one other incident that took place somewhat later, a
friend of the first author used to bring in some wild mushrooms from a pine forest in the Pauri
Garhwal region of Uttarakhand to eat, and these mushrooms could haveThessioma
matsutakeHowe\er, this species has not yet been reported from the Northwest Himalaya.

Much of what were once regarded as appropriate uses of wild mushrooms in the
Northwestern Himalaya was never documented by science and this information vanished with the
death of tradional healers or practitionergnfortunately, this is also true for the medicinal uses of
plants in the general study area. The local names used for many of the wild mushrooms found in
the Northwestern Himalaya suggest that they have been in use éoy domg time. In the local
language Garhwali) of the people of Uttarakhan8akri-cheunis the name used for species of
Hericiumbecause the fungus in question has the general appearance of the beard dfekigeat (
goatandcheun =mushroom,) ungli-cheunis the name given tRamariabecause the fruit bass
look like human fingersyngli = fingerandcheun =mushroom)til-cheunis used forTricholoma
gobercheun for coprophilous fungi dober = dung andcheun for mushroom), Isinghani for
Termitomyceskeeda ghasr keedajari for species oCordycepgkeeda= insect ghas =grassand
jari = herh, b-mata ki tokri(basket of goddess) f@yathus dharti ka phool(flower of earth) for
species ofMacrolepiotg ekulveer (standing alone warrior) foAmanita chepangianaghunda
phodhfor puffballs, peela phoolfor Cantharellus cibariusand guchhifor morels. In Himachal
Pradesh, the words used for various fungi in Pladadilanguageinclude shuntufor species of
Ramarig kanchantufor species oHelvdla, chhatri for species ot actarius, buthufor puffballs,
zhandafor species oRhizopogarandchunchurodor morels. In the local dialect, only these names
are used.

Mushrooms are a rich source of natural antibiotics. The glucans found in the cedravall
well known for their immunomodulatory properties, and Hezondary metabolites have been
found to be active against bacteria (Kuptaal 1979) and viruses (Suzuét al 1990). Exudates
from mushroom mycelia are active against protozoans sucheasidharia parasit€lasmodium
falciparum (Isakaet al.2001).In general, humans and fungi share common microbial antagonists
such asStaphylococcus aureug&scherichia coli and Pseudomonas aerugingsso humans can
benefit from the natural defense strategies of fungi to prodmtienicrobials (Hardmaret al
2001). Itis known that polypores provide a protective immunological shield against a variety of
infectious diseases (Hobbs 1986, Mizwet@l 1995). As suchthere is a great need to exploit these
wild occurring mushrooms from the dense and well expended forests of Northwestern Himalaya to
new drug discovery.

The purpose of this paper is to begin the process of documenting the wild edible and
medcinal fungi in two states of India as to their cultural value. This documentation can be used as
aresource (1o cultivate new wild edible mushrooms to enhance the chances of improving the
economy of the local villagers, farmers as well as the esttte and (2) tanaintain the health of
forests, since many wild mushroom are involved in the formation of ectomycorrhizal associations
with the rootlets of the trees, with both partners in the relationship helping each other in many
different ways. In the n@sent paper a list of species is provided, along with their-teaimnical
descriptions and ways in which these fungi are used by local pétphever, it is important to
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note that the list should not be regarded as a definitive taxonomic checklisprarchames must

be considered asensu latauntil the species involved have been subjected to more detailed study.
Moreover, some species are already described from the general study area or are to be described in
forthcoming publications. The seft@chni@l descriptions are provided herein for the proper
identification of particular species.

Uttarakhand

Himachal Pradesh

Figure 1 7 Maps showing the states dfittarakhand(left) and Himachal Pradeshright) in the
Northwestern Himalaya.

Materials & Methods

This survey was carriedut during the period of 2000 to 2013 for the purpose of gathering
information about the uses of wild mushrooms in the Northwestern states of Uttarakhand and
Himachal Pradesh in India. The focus of the study was on the different aspects of wild mushrooms
as they relate to the local people. These include collection, consumption, identification and
commodity use. In addition, information was compiled on the description, diversity, distribution
and conservation aspects of the mushrooms in question. DataoNeoted through interviews and
discussions with local villagers engaged in the collecting and eating of mushrooms, local residents,
streetvendors and wholesale shopkeepers. The respondents were asked questions on the spot using
a structured questionnaigeeking input of their perceptions about wild mushroom, how they
identify a particular species, when and where from it can be collected, and how to clean, dry, sell
and prepare it for human consumption.

Wild mushrooms were handled carefully to record macroscopic features used for
identification. Ecological data also were collected to document the distribution of each species,
along with photographs of fruit bodies in their natural habitat and field mek&tsng to possible
host plants and the situations in which fruit bodies were found. Fruit bodies were brought to the
laboratory, studied in detail anlden dried in a hot air drier at 4D. Identifications were made with
the use of various relevant momaghs and other publications (e.g., Arora 1986, Singer 1986,
Binion et al. 2008Phillips 2010).

A number of mushrooms actually consumed by the first author in order to assess their taste
just after being collected from the forests by the local people Weranita hemibapha, A.
chepangianaAuricularia spp, Cantharellus cibariusC. minor, Hericiumerinaceus Macrolepiota
procera,Morchellaspp.,PleurotuscornucopiaeandAstraeus hygrongcus

Results& Discussion
The species of mushrooms recorded as edible and/or medicinal in the present study are
listed in the section that follows. For each species, a short description is provided, along with
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information on ecological distribution, habitat, notes relating to ttidofre associated with the
mushroom in question and clues used for identification.

Basidiomycetes
Amanita hemibapha(Berk. & Broome) Sacesensu latpSyll. Fung. (Abellinip: 13 (1887)
Figs. 2A, B, D
Common name:C a e s aushdosm

Description: Fruit body medium to large,ap 7.018.5 cm wide, hemispherical to convex,
plane with age, deep orange to orange red, deep yellow to yellowish, smooth, with a tuberculate
sulcate striate margin, dry but viscid when w@tlls free, of various lengths, truncate, pastel
yellow to yellowish.Stipe 10-18 x 1.53 cm, yellowish orange to deep yellow, with appressed
zigzag arranged fibrils, annulus superior, consistency thin to tkWiglka saccate, 4 x 24 cm,
often with limbs, tick, flesh soft, pale yellonOdor pleasant.

Habitat: Terrestrial, growing under various trees, widely distributed and very common
from 900 m to 2800 m elevation in the Northwestern Himalaya. This is an ectomycorrhizal species
that forms a symbiotic relanship with such trees &horea robustand Tectona grandisn the
lower hills; with Pinus roxburghii, Quercus leocotrichophora, Lyonia ovalifolia, Myrica
esculaneta, Rhododendron arboretanmd Aesculusndica (Semwal 2003) irthe middle hills; and
with Cedrus deodara, Abies pindrow, Picea smithiana, Cupressus torulosa, Q. semecarpifolia, Q.
dilatata andBetula utilisin high-elevation forestsAmanitahemibaphds capable of establishing a
symbiotic relationship with a wide range of trees and thus igasim this respect té. vaginata It
is often associated witllonotropa unifora an achlorophyllous plant commonly known as Indian
pipe (Fig 2C) andthat derives its nutrition from fungal mycelia and the rootlets of trees in oak
dominated forests of Ptkhal (Khirsu) and in the highlevation forests of Jakholi (mixed
woodlands) and/landal (a mixed forest with oak, birch a@edrug in the Uttarakhand Himalaya.
Amanita hemibaphe one of the fairly edible mushrooms in a group that also contains a number of
deadly poisonous species. It is eaten by local people in the northwest Himalaya, not only by local
villagers but also the Nepali and Tibetan people residing in the lower hitleedNorthwestern
Himalaya. This species appears to be overexploited in some regions but occurs abundantly in other
areas. In general, the former is the case in regions where it is regarded as one of the best edible
mushrooms. In these regions, it is foundower numbers and in scattered localities throughout the
forests.

Identification clues: Local villagers identify this fungus in field on the basis of the ovoid
structure of the primordial (button) stage, the scarlet red to orange color, and the neetiicge
fruit body with a thick, saccate volva (cup) at base of the stipe.

Specimens examinedUttarakhand KCS 167, 10 July 2000; KCS 173, 15 July 2000
(Pauri, Khirsu, elevation 2200 m); KCS 339, 30 July 2001 (Chobattakhal, elevation 2200 m); KCS
456, 29July 2002 (Rudraprayag, Chopta, elevation 2500 m); KCS 614, 14 August 2004 (Pauri,
Adwani, elevation 2300 m); KCS 1035, 15 July 2007; KCS 1041, 15 July 2007 (Rudraprayag,
Jakholi, elevation 2300 m); KCS 1135, 15 Aug. 2007 (Pauri, Kanda, elevation 68C&)1 189,

29 June 2008; KCS 1254, 30 July 2009; KCS 1393, 16 July 2010; KCS 1397, 17 July 2010
(Dehradun, Tapovan, elevation 670 m); KCS 1476, 7 Aug. 2010 (Phedkhal, elevation 2300 m).
Himachal Pradegsh KCS 1051, 18 July 2007 (Shimla, elevation 2400 m); K287, 1 Aug. 2008
(Solan, elevation 2000 m).

Amanita chepangianalulloss & BhandaryMycotaxord3: 25 (1992) Figs. 2E, F
Description: Fruit bodymedium to very large,ap 1026 cm wide, hemispherical to convex, plane

with age, white to cream white, sometimes pale lemon yellow in the middle, dry, but glutinous
when wet, glabrous, margin tuberculateate, up to 3 cm thick towards the midd&ills free,
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Figures2AiM T A Amanita hemibaphd & D A. hemibaphandA. chepangianas collectedy
local people C Monotropa unifora(Indian pipe) growing naturally imn ak-dominated foreste
A. chepangianan aforest.F Older womancollecing A. chepangiandrom the Ladpur foresnear
DehradunG Largecuplike volva of A. chepangianaH Tibetanwomancolleding A. chepangiana
in Dehradunl Local boys engaged in collectifg chepangianan the Kanda foreshearPauri.J
Tibetanman collectiondRussula lepidan DehradunK Local people collecting.. hemibaphaand
A. chepangiann the egg stagel. Striatecap marginof A. chepangianaa diagnostic featuresed
to distinguish it fromsimilar speciesM Older womanready to prepar®acrolepiota proceran a
fich a @ ia place inthe high hills where local people live with their catligring the rainy season.
(All photographs bK. C. Semwal.)
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of various lengths, up to 2.3 cm broad, trunc&gpe 1524 x 1.53 cm, white, with whitish
appressed, zigzag arrandddtils, these soon disappearing, annulus superior, consistency thin
when compared witlh. hemibaphaVolvathick, saccate, often with limbs, prominent, up to 8 cm
long and 6 cm wide, flesh soft, white to pale yell@udor pleasant.

Habitat: Terrestrial, very common at elevations from 600 to 2200 m in forests dominated
by Shorea robustand Tectona grandisand also extending upwards to eddminated areas. This
species has not yet been recorded in coniferous forests and thus has a dmsteltricied to the
lower and middle hills in the Northwestern Himalayananita chepangianais a fairly edible
mushroom that is a member of a group of deadly poisonous white spegiespoita Other white
species includé. vernaandA. virosa. Amanitaernais apparently rather similar morphologically
to A. chepangianabut the latter can be clearly distinguished on the basis of the deep tuberculate
striate c@ margin (Fig 2L) and terete stipe, which tapers upwards, and the thick, very large,
saccate, qulike volva at the base of the stipgéid. 2G). In A. verna the cap margins smooth or
nonstriate cap and the stipe base is Hikb, spherical, relatively wide, and covered with a
membranous volva. The volva is distinctly membranous, limbate (i.e., has a distinct edge) instead
of saccate, with a free limb. However, thsian foms traditionally referred té. vernahave been
renamed ad. exitialisZhu L. Yang & T.H. Li (Yang et al. 20018. oberwinkleran&hu L. Yang
& Yoshim. Doi (1999) andA. subjunquillea var. alb&hu L. Yang (1997). Among thes@.
exitialis and A. subjungillea var. alba produce a yellow color in response to an application of
dilute potassium hydroxide to their tissue, wherdasberwinkeleranaoes not produce any such
color change and thus is similarAovirosain this respect. This species is eatgrilie local people
in the Uttarakhand Himalaya, not only by the local villagers but even the Nepali people and Tibetan
refugees residing in the lower hills in Uttarakhand, particularly the Dehradun Valley. In the
Uttarakhand HimalayaA. chepangianads found only in forests in the lower Himalayan range
dominated byShorea robustaand Tectona grandisand in middle Himalayan range in broadleaf
forests dominated by oak. It has not yet been observed from the coniferous forests that occur in the
present study aa. In Nepal and Thailand this species has been observed only in the dipterocarpous
forests Sanmee et al. 2008Fhe circumscription of this species provided herein is first published
record from the Northwestern Himalaya and from India.

Identification clues: Local peoplerecognize this mushroom morphologically on the basis
of its white, large egghaped form in the primordial stage and the fairly large white, umbrella
shape of the fruit body, which has a striate margin. They collect it early in thengotiminking
that it is fresh at this time of the ddyocal people along with Nepali and Tibetan residents engage
in the collection of this white mushroom (Figs. 2H],K).

Specimens examined:Uttarakhand KCS 1042, 15 July 2007 (Rudraprayag, Jakholi,
elevation 2300 m); KCS 1114; KCS 1132; KCS 1139, 15 Aug. 2007 (Pauri, Kanda, elevation 650
m); KCS 1251; KCS 1252, 30 July 2009; KCS 1389, 15 July 2010; KCS 1400, 17 July 2010
(Dehradun, elevation 670 m).

Amanita vaginata(Bull.) Lam. sensu latpEncycl. Méth. Bot. (Paris) ( 1) : 109. 1783 |
Fig. 3A

Common name:Grisette

Description: Fruit bodysmall to medium, cap-8 cm wide, convex to plarconvex, plane
with age, slightly umbonate, grayish brown to brown over the disc, becoming light grayish brown
to brownish grey outwards, with a strongly tubercukdteate margin, surface dry, shiny, migcid
when wet.Gills free, whitish.Stipe5-16 x 12.3 cm, with whitish to grayish white appressed,
zigzag arranged fibrils, exannulatlvasaccate, membranous witF32obes, 24.5 cm long.

Habitat: Terrestrial, occurring under a wide range of défdrtree species. The distribution
of this species in the Northwestern Himalaya extends from coniferous, broadleaf to mixed forests,
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Figures 3ATL T A Amanita vaginatagrowing ina pne forestB Agaricus compestrigrowing ina
grasland C A. compestridorming a fifairy ring.0 D Cantharellus cibariusn a foresthabitat E C.
cibariusready tobe prepare for food in the house of a villager. F C. minorgrowing among leaf
litter. G Macrolepiota proceraollected by a boy ithe Nagtibba forestH The peculier macdike
shape ofM. proceral Expanded cap with patel of squamulesanimportantfeature for field
idenification by the local people.J Pleurotus cornucopiggrowing onthe stem ofEuphorbia
(Asullad). K Termitomyces microcarpygowingnear arant moundn a Shorea robustforestnear
Dehradun L T. eurrhizusgrowing in the Kanda forestnear Pauri. @All photographs by K.C.

Semwal)

448



and it can be found from the lower hills to the middle hills, and even the high hills as well.
However, itis consumed in middle Himalaya only in Garhwal region. The tree component of the
canopy in the forests in which it occurs includ®sus roxburghii, P. wallichiana, Abies pindrow,
Cedrus deodara, Cupressus torulosa, Quercus leucotrichophora, Q. semecarpipholia, Myrica
esculenta, Rhododendron arboreum, Cinnamomum tamala, Betulaantlionia ovalifolia.

Identification clues: Local people identify this mushroom on the basis efriouse gray
color and white stipe. Although there appears to be no specific character to identify this edible
mushroom in the forest by the villagers, when they were asked about what they use as an
identifying feature, they replied in a sedsured manmeUpon being asked again, they replied that
this is the experience of our elders passed along from generation to generation. However, they did
mention the habitat in which the particular species is found year after year. This type of response
was receivedor every wild mushrooms used for edible purposes in the general study area, even the
people from Nepal or Tibet who collect these wild mushrooms.

Specimens examinedUttarakhand KCS 145, 15 Sept. 1999; KCS 154, 30 June 2000
(Pauri, Ransi, elevation 2100); KCS 280, 7 July 2001 (Pauri, Hanuman Mandir Forest, elevation
2000 m); KCS 286, 8 July 2001 (Pauri, Kanskhet, elevation 1800 m); KCS 1190, 26 June 2008
(Dehradun, elevation 670 m); KCS 1427, 1 Aug. 2010 (Dehradun, elevation 670 m).

Agaricus campestdL .  fampreste |Species Plantarur®: 1173 (1753) Fig. 3B

Common name:Meadow mushroom

Description: Fruit body small to medium; cap 3% cm wide, convex, plarcovex with
age, sometimes with slightly depressed center, white to faded brownish; appressed fibrilose,
grayish brown over disc, becoming light grayish brown outwards; margin smGdkb.free,
pinkish atfirst, becoming chocolatbrown with maturity Stipe3-5.5 x 0.81.5 cm, terete, white to
grayish white, smooth to slightly fibrillose; stipe and flesh turned pinkish brown on bruising,
annulus superior, thin, disappear so@dor pleasant and like thaf éennel.

Habitat: Terrestrial, in meadows where it occurs among grasses, sometimes found at forest
edges, occurring during the rainy season from June to October, generally most common at lower
elevations, often forming faimings (Fig. 3C)

Identification clues: This species commonly occurs in grasslands and produces a small,
white fruit body, with a superior annulus, pinkish brown gills and odor like that of fennel. Local
people identify this mushroom on the basis of its size and odor.

Spedémens examined:Uttarakhand KCS 1004, 12 July 2007; KCS 1258, Aug. 2009
(Dehradun, elevation 670 m, among grastjnachal Pradesd KCS 1161, Sept. 2007 (Solan,
elevation 1950 m, nedhe traintrack).

Cantharellus cibariusFr., Syst. Mycol. (Lundae) B18 (1821) Fig. 3D

Common name:Chanterelle

Description: Fruit body medium to large, ap 3.59 cm wide, cap shallowly convex, then
plane, disc shallowly depressed, yellow, lemon yellow to deep yellow with age, moist, glabrous to
minutely tomentosemargin split, enrolled, incurved, netriate. Hymeniumwithout true gills,
reduced to ridges, these extending down stipe, subdistant, forked, sometimes intervened at the
margin, with thick edges, concolorous with the cajpe5-10 x 0.8 2.5 cm, concolorous with the
cap, lighter downwards, terete or tapering downwards, compreSskx.pleasant, like that of
apricot.

Habitat: Terrestrial, fruit bogl caespitose to solitary, occurring in coniferous, mixed and
broadleaf forestbut primarily associated witBedrus, Pinus, QuercuRhododendromndMyrica
in the general study area. It is found mainly at higher elevations, usually at elevations from 1500 to
2400 m. Not yet recorded from lower elevations in the Garhwal Himalayathesds first
published record of the species from anywhere in the Garhwal Himalaya.

Identification clues: In the Northwestern Himalay#je local people we interviewed were
found aware of the edibility of this species. When it was introduced to thegdeoale, they
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described their identification clues as the lemon yellow color and apricot odor. Local people started
to cook it with traditional method of makimgirry (Fig. 3E).

Specimens examinedUttarakhand KCS 509, 3 Sept. 2001 (Pauri, Adwani, eliwa
1950 m); KCS 1276, 26 Aug. 2009; KCS 1278, 26 Aug. 2009; KCS 1290, 27 Aug. 2009; KCS
1293, 27 Aug. 2009; KCS 1298, 27. Aug. 2009 (Champawat, Mayawati, elevation 1950 m); KCS
1313, 28 Aug. 2009 (Champawat, Abott Mountain, elevation 2000 m); KCS 1838,d. 2013;
Aug 26, 2013 (Pauri, Khirsu, elevation 1800 m)machal Pradestd KCS 1060, 5 Aug. 2007
(Churdhar, Rajgarh, elevation 1555 m); KCS 1084, 9 July 2008 (Solan, Karol, elevation 2200 m).

Cantharellus minorPeck Ann. Rep. Reg. N. Y. St. M@8: 122 (1872) Fig. 3F

Common name:Chanterelle

Description: Fruit body small to very small, cap 0.5 cm wide, convex with recurved or
enrolled margin, then flat with a depressed center, appearing {fsimmeéd, thin, waxy, yellow to
pale yellow, smooth, margin wavidymeniumwith thick, bifurcate, broken, decurrent, distant to
subdistant, yellowish gilidike structuresStipe1.84.5 x 0.30.8 cm, concolorous with the cap,
smooth, tereteDdor pleasant, like that of apricot.

Habitat: Terrestrial, solitary to connate, growing in oak, mixed and coniferous forests, in
mossy soil, among decomposing leaf litter. The distribution of this species is similar to @at of
cibariusat higher elevations. This is first published record of the species from Garhwal Hiamlaya.

Identification clues: This species was not well known to the local people but was
introduced to them in a manner similar to that notectasibarius

Specimens gamined: Uttarakhand KCS 335, 11 Aug. 2000 (Pauri, Khirsu, elevation
1800 m); KCS 445, 28 July 2001 (Pauri, Adwani, elevation 1950 m); KCS 1289, 27 Aug. 2009
(Champawat, Mayawati, elevation 1950 m); KCS 1732, 5 Sept. 2013 (Pauri, Phedhkhal, elevation
1900m).

Hericium erinaceus(Bull.) Pers.Comm. Fung. Clav. (Lipsiae27 (1797)

CommonnamelLi onds mane or hedgehog mushroom

Description: Fruit body medium to large, up to 15 cm across, whitish, becoming dirty
brownish yellow with age, fleshy, with long spines, these projecting downwa#ls, dn long,
pointed.Stipeshort, thick, whitish, with a lateral position.

Habitat: Occurring in cracks in livig but decaying broadleaf trees, most common on
Quercus leucotrichophoraThis is first published record of the species from the Garhwal
Himalaya.

Identification clues: This species, locally known alakercheun appears similar in
appearance to a goatdés beard. Local people id
found only on the trunks of oaks aRthododendronrees and has such a distinct appearance. It is
commonly consumed by villageirsthe general study area.

Specimens examinedUttarakhand KCS 509, 26 Aug. 2002 (Pauri, Adwani, elevation
1950 m).Himachal Pradeséd KCS 1162, 23 Sept, 2007 (Shimlakhu Hills elevation 200 m).

Macrolepiota procergScop.) SingerPap. Mich. Acad. $c3 2 : 141 (19 &89 3G[1019 4¢
Common Name:Parasol mushroom
Description: Fruit body medium to large, cap-¥4 cm wide, hemispherical, to convex to
plancconvex with age, with flat umbo in the middle, with an overall shape that is always peculiar
due to the long stipe and broad spherical shape of the unopened cap of the fruit bodiloghken i
somewhat like amace (Fig. 2H), whitepften covered with light brown to brownish small
squamules, split and scattered due to the expansion of fruit body, disc smooth, brGilisistee
to remote, of various length, broad, densely crowded, thin, whtitgecylindrical with broadened
base, 15.24 x 1.02 cm, covered with whitish to brownish squamules, hollow with age, annulus
superior, whitish, with a brownish dorsal side, movaiiethe stipe but soon disappearing due to
handling, cottony.
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Habitat: Terrestrial, very common, found at forest edges, in grasslands, sometimes among
heather, occurring in the lower hills to middle hills, most often just outsiBeas roxburghii
forest canopy among grasses. This mushroom also is associated with spe&esabfptus
Macrolepiota proceras collected for food throughout the Northwestern Himalaya from Garhwal to
Himachal Pradesh. This is first published record of the speciesi@ahwal Himaaya.

Identification clues: Villagers identify this mushroom on the basis of the white cap with
wine brownish patchy, scattered scales, the moveable ring on the stipe and the somewhat smooth
stipe with a slightly swollebase (Fig. 3G)Theflesh is white, turning pinkish brown on handling.

This mushroom was consumed by first author soon after collection, when it was prepared by the
grandmother of the local boy who assisted in forest forays and provided information on the uses of
wild fungi in the general study aredig. 2M). Thesepeople collect wild mushroom to eat during

their stay inchaanj a place in the high hills where villagers live with their cattle during the
monsoon season when grazing their animals in grassland.

Collection examined: Uttarakhand KCS 473, 16 Aug. 2002 (Pauri, Teldevation2000
m); KCS 1223, 17 July 2007; KCS 1237, 21 July 2009; KCS 1424, 28 July 2010 (Dehradun,
elevation650 m).Himachal PradeshKCS 800, Aug. 2006 (Solan, Rajgadhevation1555 m)

Lactarius camphoratugBull.) Fr., Epicr. Syst. Mycol. (Upsaliae346 (1838)

Common name:Milky mushroom

Description: Fruit bodysmall to medium, cap 1.5.5 cm wide, plan@onvex to plane with
age, with a prominent, small acute umbo in the middle, reddish brown, surface viscid when moist,
margin often furrowedGills adnate to subderrent, orange white to pale orange, finallpynish
orange Stipel.4-6 x 0.41.4 cm, cylindrical, slender, concolorous with the d¢agtexmilk-white or
wheylike, scanty, unchanging upon exposure to air, taste @dadr fragrant.

Habitat: Terrestrial, solitary to scattered, often on moist banks or in damp places, usually
under Quercus leucotrichophora Rhododendron arboretumCedrus deodaraand Pinus
wallichiana.

Identification clues: Only few local people were found to be aware of the edibility of this
mushroom. They identify it on the basis of the white latex produced when a fruit body is cut. The
color of the latex does not change upon exposure to air as is the case for some other species of
Lactarius

Specimens examinedUttarakhand KCS 391, 2 Sept. 2000 (Pauri, Ransi, elevation 2100
m); KCS 1238, 21 July 2009 (Dehradun, Chaukrauta, elevation 2300 m)

Lactarius azonitegBull.) Fr., Epicr. Syst. Mycol. (Upsaliae348 (1838)

Common name:Milky mushroom

Description: Fruit body small to medium; cap-8.5 cm wide, convex to planmnvex,
applanate with age, center often depressed, grayish brown to dark brown, smooth, glabrous to thin
velvety.Gills adnate to subderrent, close, forked, wish to yellowish white in age, reddening on
bruising. Stipe2.57 x 0.81.3 cm, slightly tapering below, concolorous with the cap to slightly
paler, surface pruinoséatexwhite, milky, turning the tissue reddish upon bruising, taste acrid.
Odor not distnctive.

Habitat: Terrestrial, solitary to scatterefbund only with broadleaf trees, especially such
species aQuercus leucotrichophord&khododendron arboretuandMyrica esculenta.

Identification clues: The use of this species for foasl restricted to only the Garhwal
Himalaya. The local people identify thisctariuson the basis of the darkening of the fruit body
upon bruising but do not consider this as highly edibleaasarius camphoratus

Specimens examinedUttarakhand KCS 53, 12 Sept. 2002 (Pauri, Kuinkaleshwer,
elevation 2000 m); KCS 1051, 15 July 2007 (Rudraprayag, Jakholi, elevation 2300 m).

Pleurotuscornucopiae(Paulet) RollandActa Prytogeogr. Suec.: Pl. 44, Fig6 (1910) Fig. 3J
Common name:Oyster mushroom
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Description: Fruit body small, cap & cm wide, farshaped, applanate, center often
depressed, whitish with light pinkish hue, smooth, glabrous to thin velvety in the d@ili®r.
decurrent, extending down the stipe, close, whitsiipelateral, 2.54 x 0.61 cm, slightly tapering
below, concolorous with the cap.

Habitat: Lignicolous, occurring on species @&urporbia and the dead wood of an
unidentified tree in the lower hills in the Garhwal Himalaya. The local people collect andseat th
mushroom, but this is first published record of the species from the Garhwal Hiamlaya.

Identification clues: This species is commonly known aslla chewunbecause it is
generally found on the wood &urphorbig and the latter is locally callesllla. The local people
identify this mushroom on the basis of its ftmaped structure, the association veitiia, and the
smooth whitish cap with decurrent, thin gills.

Specimens examinedUttarakhand KCS 1145, 16 Aug. 2007 (Pauri, Kanda, elevation
650 m).Himachal Pradeséd KCS 1173, 23 Sept. 2007 (Solan, elevation 2000 m).

Termitomyces microcarpu@Berk. & Broome) R. Heimiiem. Acad. Roy. Sci. Inst. Frangé: 72
(1941) Fig. 3K

Description: Fruit bodyvery small,1-3 cm wide, more campanulate than applanate when
fully expended, often with a small umbo, grayish brown, umbo darker, radial streaks towards the
margin, the margin often spliGills free, thin.Stipe3.56.5 x 0.20.4 cm, cylindrical, thin, fleshy,
creamwhite, smooth,dcking a pseudorrhiza and exannulate

Habitat: Terrestrial, very common in deciduous forests v@tiorea robustand Tectona
grandispresent in the lower Shiwalik Hills in the Garhwal Himalaya. Gregarious to scattered near
termite moundspccurring introops of fruit bodies that sometimes number in the hundiiéds is
the first published record of the species from the Garhwal Hiamlaya.

Identification clues: It is easy to recognize due to the very small size of the fruit body, the
habitd (i.e., growing near termite mounds) and the fact that it occurs in large groups.

Specimens examinedUttarakhand KCS 1138, 15 Aug. 2007 (Pauri, Kanda, elevation
650 m); KCS 1423, 27 July 2010; KCS 1512, 29 Aug. 2010 (Dehradun, elevation 650 m).

Termitomyces eurrhizugBerk.) R. HeimArch. Mu. Hist. Nat. Paris, Se6, 18: 140 (1942)
Fig. 3L

Description: Fruit body medium to large, ap 4.58.5 cm wide, cap coniecampanulate,
then applanate with large a conic papilla at the center ditiee light brownish to grayish brown,
surface tuberculate to bumpgnargin split, norstriate.Gills free, white, crowded, lamellulae of
various length, edges serraBtipe(epigeal) 1014.5 x 0.71.6 cm, cylindrical, clavate downwards,
grayish white to dirty white, lightly fibrillose at apex, exannulate, pseudorrhiza up to 6 cm long.

Habitat: Terrestrial, caespitose, solitary, growing in soil on ant moundbraadleaf
forests, mainly those containBhorea robustandPinus roxburghiin the Shiwalik RangeThis is
first published record of this mushroom from the Garhwal Hiamlaya.

Identification clues: The local villagers identify this mushroom specifically on the bdsis o
its habitat, the grayish brown cap, conic umbo and prominent pseudorhiza. They refer to the
pesudorhiza agoonch meaning tail.

Specimens examinedUttarakhand KCS 1131, 15 Aug. 2007 (Pauri, Kanddevation
650 m)

Termitomycedeimii NatarajanMycologia71(4): 853 (1979) Fig. 4A
Description: Fruit body medium to large, &p 4.79.5 cm wide, cap plarconvex with a
distinct conic umbo at the center of the disc, white to bone white, umbo darker as grayish brown,

surface rugose to rugulose (wrinkled), or appeared as irregular sGidite.free to adnexed,
crowded, white afirst, later on pinkish to pale pinkish, edges serrulate, lamellulae7ofabks.
Stipe(epigeal) 69.5 x 0.61.5 cm, cylindrical, tapering downwards, white, below annulus covered
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Figures AL T A Termitomyceseimiiin nature B Termitomycesp. growing neathe edgeof
an ak-dominated forestnear Jakholi. C A local vendor sellingAstraeus hygrometricus
(Aphutphud) in a local market iDehradunD Sparassis crispgrowing near the base afCedrus
deodaratreein the Nagdev foreshearPauri.E Russula lepidaollected bya Tibetan residenin a
Shorea robustdorest in Dehradunk- Ramaria botrytisn a mixed forest of TekaearPauri.G A.
hygrometricusin a local market.H A. hygrometricuggrowing in a forest neaDehradun.l A.
hygrometricusready to cookalong with potat@s J Auricularia auricula-judae growing onthe
living stem ofanunknown tree in Dehradui Dried A. polytricha collected by Tibetan residents.
L A. polytricharevived in water tde cooked alongwith oniors and potatesby Tibetan resident.
(All photographs by K.C. Semwal
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