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I. INTRODUCTION 

The Kusumhi forest is located at a distance of 5 km from city head quarter of Gorakhpur and lies in the North East 

corner of Uttar Pradesh between 26
0
5' and 27

0
29'  North latitude and 83

0
4' and 83

0
57' East longitude and covers an 

area of about 5000 hectares. The average height of the area above sea level is about 107 m. The soil of Gorakhpur 

which is a part of Trans Sarju - plain comprises Pleistocene alluvial or Gangetic alluvium, brought down by rivers 

like Ghaghra, Rapti, Rohini and Gandak from Himalayas. Gorakhpur has a monsoonal climate with its 

characteristics three seasons viz., rainy, winter and summer. 

 Several workers have studied macrofungal diversity of their respective places and recorded their 

observations  in various regions of India viz.,  Eastern Himalayas, Kashmir valley; Garhwal; South East 

Maharashtra [1][2][3][4][5]. Kusumhi forest is rich in the resources of edible fungi where no planned efforts have 

been made so far to collect and conserve their germplasm from this forest. Keeping this in view a systematic and 

periodic survey was carried during 2002-2005 in order to collect information on diversity of macrofungi, their 

ecological habitat and nature.  

II. MATERIALS AND METHODS 

  Survey work was carried out from January to December during 2002-2005. The full bloomed 

and complete sporocarps of fresh specimens were photographed and collected from their natural habitats. They 

were kept in sterilized polyethylene packets separately, sealed with staples. Month and locality of fungi collection, 

nature of substrate, odor, color of fresh specimen and nature of latex, if present were noted. Their ecological 

habitats and occurrence in solitary or groups were recorded. 

  The specimens were brought to the laboratory for further observations and identification. The 

morphological investigation of  macrofungi fructification were done visually with respect to size, diameter and 

length of cap (pileus)/ stalk (stipe), colour and its variation  during maturity, color of gills and its mode of 

attachment to stem and other details of ascocarp/basidiocarp. Thin sections of gill/hymenium layer was cut, 

stained in cottonblue and mounted in lactophenol for microscopic studies of collected specimens. Microscopic 

observations included size, color & nature of basidium / ascus, size, color & number of spores, color of spore 

mass, presence/absence of cystidia. Finally the specimens were preserved separately in solution of distilled water 

(70): alcohol (25): formaldehyde (5). On basis of morphological and microscopic studies macrofungal species 

were identified with the help of literature [6][7][8][9]. 

 

III. RESULTS 

A total of 29 macrofungi belonging to 12 families were observed. Tricholomataceae was predominant 

having maximum number (10) of species. Agaricaceae and Coriolaceae were represented by 3 and 4 species 

respectively. Coprinaceae, Cortinariaceae, Geastraceae, Phallaceae, Polyporaceae and Tuberaceae were 

represented by one species each (Table 1).  The order Aphyllophorales was represented by 3 families viz., 

Coriolaceae, Ganodermataceae and Polyporaceae (Figure1). Agaricales was represented by 4 families viz., 

Agaricaceae, Coprinaceae, Cortinariaceae and Tricholomotaceae (Figure 2).  

Fructification details of some edible and medicinal mushrooms of Kusumhi forest- 

Abstract: The Kusumhi forest of Gorakhpur is a natural habitat of a number of macrofungi. During present study 

in the year 2002-05, frequent survey of Kusumhi forest were made for collection of naturally growing macrofungi. 

A total of 29 macrofungal species belonging to 12 families were observed, Tricholomataceae was predominant. 

Out of 29 spp. collected 4 were excellently edible, 6 edible, 18 inedible and 1 poisonous. Ganoderma applanatum, 

Lycoperdon  pyriforme, Termitomyces heimii and Tuber aestivum were of medicinal importance, used by local 

people for wound healing, coagulation of blood, as tonic and in health care respectively. These macrofungi were 

observed in humid soil, sandy soil, calcareous soil and on wood log, wood, leaf litter, leaf heaps, decaying wood 

log, troops of rotten wood, Shorea robusta, Tectona grandis  as well as on termite nests. 25 species were 

saprophytic while 2 species were parasitic in nature.   
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Agaricus augustus  Fr: Up to 10-19 cm dia, pileus: 10-19 cm tall and 2-4 cm dia, flesh whitish, firm and thick, 

soon breaking up into fibrous scales in more or less concentric rings against a yellow-tinged background, gills: 

pallid pink becoming chocolate-brown or blackish at maturity; stipe: 5-8 x 1.5 cm whitish, solid tapering slightly 

upwards, ring white broad, superior, flesh whitish, tinged pink in the stem base, stuffed, sometimes becoming 

hollow; basidiospore: 7-10 x 4.5-5.5 µm, basidia: 4 spored, gill edge. Cystidia formed of subspherical units 

arranged in chains, strong odour, edible and good. 

Coprinus comatus  (Mull.: Fr.) S F Gray: Cap 6-16 cm tall, variable dia, pileus: 9-29 cm tall x 1.5-2.5 cm dia, 

white, at first ovoid; cylindrical, pressed to the stalk at the margin, becoming campanulate-conical, decorated with 

feathery, overlapping, partly reflexed, velar remnants, white when young or stained brownish, flesh white, soon 

discolouring, fleshy in relation to cap size, fragile auto-digesting, then cap appear blackish-violet; gills: white at 

first, rapidly becoming pinkish, grey-brown and finally blackish-violet, free crowded, stipe: 10-19 cm tall, 1.5-2.0 

cm wide, white, smooth, slightly swollen at the base and rooting, ring white, thin, loose and often slipping down, 

stem towards the base, flesh white, medium hollow and fragile; spores: 10-12 x 6-7 µm, date-brown, smooth, 

almond shaped; basidia: 30-31 x 6-8 µm, clavate, 4 spored, sterigmata 6-8 µm. Cystidia not distinctive, edible . 

Ganoderma applanatum (Pers: Wall) Pat: Grayish-brown (cocoa-brown), more or less flattened, radially wavy 

or wrinkled and concentrically grooved and zoned, broadly attached sessile, flesh cinnamon-brown, thinner than 

the tube region, very tough and fibrous; pores: white, bruising brown, circular, 4-5 per mm tube brown, 7-10 mm 

deep, spores: brown, warty, broadly ellipsoid, flattened at one end with hyaline germ pore, non-amyloid, 7-9 x 

4.5-6 µm, basidia: 4 spored. Cystidia absent, inedible and medicinal. 

G. lucidum (Curt.: Fr.): 7-15 x 11-20 cm, woody to corky with lateral stem, reniform and directly attached to 

substrate; pileus: surface brilliantly laccate, radially rugose, dark reddish to brown, yellowish towards the margin 

brittle, soft margin blunt, context: light brown, 0.9-10 cm wide, without horny deposits, tube layer somewhat 

cinnamon to almost concolorous with the context 0.7-1 mm long, not-stratified; hymenophores: white, turning 

brown when bruising and with the age, 4-5 pore per mm stipe: lateral up to 8 cm long, 1-1.5 cm wide, concolorous 

and laccate as pileus; dermis of the hymenodermis vera type, thick walled elements, some of them diverticulated 

at the base; spore: 9-10 x 6-5 µm, yellowish brown. 

Grifola frondosa (Dicks.: Fr.) S F Gray: Tongue like, individual, caps 4-9 cm dia, 0.5-1 cm thick, arising in 

clumps from a common repeatedly branching stem creating the appearance of an irregular rosette, annual; 

parasitic on wood of broad leaf trees, usually arising from the base of the trunk, favouring beech but also on oak. 

The fungus generates a destructive white rot. Upper surface tan, with olivaceous tinge several or many ligulate 

caps arising from a central branched stem; each cap thick and leathery with undulating, sometime split margin 

zoned concentrically or wrinkled radially stem pallid cream or grayish laterally compressed, 2-5 cm long, flesh 

white, soft and fibrous; pores: whitish-cream, angular or rounded, 2-3 per mm, tubes white decurrent, 2-3 mm 

deep; Spores: hyaline, smooth, broadly ellipsoid, non-amyloid, with droplets, 5-7 x 3.4-4 µm, basidia: 4 spored. 

Cystidia absent, edible. 

Lepista nuda (Bull.: Fr.) Cke: Cap 6-11 cm dia, at first lilaceous, becoming brownish and drying more pallid at 

first convex and slightly umbonate becoming flattened and finally shallowly depressed and wavy, smooth, flesh 

bluish-lilac and thick; gills: lilaceous, fading to buff or brownish with age emarginate fairly narrow, crowded; 

stipe: 5-8 cm tall, 1.5-2.4 cm dia, concolorous with cap more or less equal, fibrillose and often slightly thickened 

at the base, ring absent, flesh bluish-lilac thick, firm full; spores: pink minutely roughened, ellipsoid, non-amyloid 

6-8 x 4-5 µm, basidia: 4 spored. Cystidia absent, edible. 

Marasmius oreades (Bott.:Fr.) Fr. : Cap 2-4.5 cm dia, smallish, pale tan, fleshy agaric, with blunt umbo and 

tough rooting, tan, hygrophanous, drying to buff but retaining tan tinge at centre, at first convex, then flattened 

and broadly umbonate, smooth but striate at the margin; flesh whitish buff thick at the centre, otherwise thin; gills: 

whitish becoming ochraceous cream, adnexed or free, farily broad distant; stipe: concolorous with cap, smooth or 

finely scurfy, slender, more or less equal, whitish downy at the base and slightly rooting, stiff; ring absent, flesh 

whitish buff and tough; spores: hyaline, smooth, ellipsoid, non-amyloid, occasional droplets 7-10 x 4-6 µm; 

basidia: 4 spored. Cystidia absent, edible. 

Tricholoma giganteum Mass : Up to 30 cm in height; pileus: 9-25 cm in dia, convex, spherical to conical, 

becoming flattened with broad umbo, smooth, dry, flesh white becoming yellowish with age and thick, gills: white 

crowded, free edge entire, thick; stipe: 7-30 cm long, 2-5 cm wide, white, cylindrical smooth, tapering slightly 

upwards, ring absent, flesh white, stuffed; spores: 5-6 x 3-35 cm subspherical, non-amyloid; basidia: 32-38 x 7-8 

µm hyaline, clavate, 4 spored. Cystidia absent; hymenophoral trama: regular homiomerus, hyphae septate, 

hyaline, excellently edible. 

Termitomycetes heimii Heim : Up to 22 cm height; pileus: 3-5 cm in dia and extended up to 10 cm on full 

maturity, plane to convex with prominent umbo, white umbo, brown, margin inflexed to incised, surface smooth, 

viscid when moist; gills: crowded, free, white margin serrulate brittle, stipe: 12-20 cm long 1-2 cm wide, 

cylindrical, tapering downwards white to creamnish white solid, fleshy anulate, pseudorrhiza long; annulus: single 

layered thick, white superior; spores: 5-8 x 4-7 µm, ovate to ellipsoid, whitish to pinkish, in-amyloid; basidia: 30-

34 x 8-11 µm, clariform and 4 spored, sterigmata up to 4 µm long, cystidia: 30-34 x 6-8 µm, clavate hyaline; 
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hymenophoral trama: subregular divergent, hyphae hyaline, septate, clamp connection present excellently edible 

and medicinal. 

Tuber aestivum Vitt : 3-7 cm dia, subterranean dark brown warty ball, typically under beech but also other broad 

leaf trees on calcareous soil; apothecium blackish-brown, irregularly subspherical, covered in 5-6 sided pyramidal 

warts, flesh at first whitish, becoming grey brown with white marbled veins; asci: sub-spherical, 60-90 x 50-60 

µm; spores (2-5) at first hyaline, becoming yellowish brown, reticulated, broadly ellipsoid or sub-spherical, non-

septate, irregularly arranged, 25-50 x 17-35 µm, paraphyses absent, excellently edible and medicinal, can be eaten 

raw. 

 

Table 1: Diversity of macrofungi in Kusumhi forest 

Name of macrofungi 
Collection number/ 

collection date 
Family Property 

Agaricus angustus Fr. DDUNPL52 

14/7/04 & 18/7/05 

Agaricaceae edible and good 

Collybia fusipes (Bull.: Fr.) Quel DDUNPL32 

20/8/04 & 21/7/05 

Tricholomataceae Inedible 

Coprinus comatus (Mull.: Fr.) S F Gray DDUNPL58 

28/7/04 & 21/7/05 

Coprinaceae Edible 

Coriolus versicolor (Li.: Fr.)Quel DDUNPL15 

21/7/05 

Coriolaceae Inedible 

Ganoderma applanatum (Pers: Wall) Pat DDUNPL25 

18/8/03 

Ganodermataceae Inedible, used in wound healing 

G. lucidum (Curt.: Fr.) DDUNPL26 

18/7/03 & 20/9/05 

Ganodermataceae Inedible, immunomodulating 

Geastrum rufescens Pers. DDUNPL74 
18/8/04, 20/8/05 

Geastraceae Inedible 

Grifola frondosa (Dicks.: Fr.) S F Gray DDUNPL17 

20/7/04 & 29/7/05 

Coriolaceae Edible 

Heterobasidion annosum (Fr.) Bref DDUNPL18 
2/8/04 & 21/7/05 

Coriolaceae Inedible 

Inocybe fastigiata (Schaeft:Fr.) Quel DDUNPL64 

21/7/05 

Cortinariaceae Poisonous 

Ischnoderma benzonium (Wahl.:Fr.) Karst DDUNPL19 
21/7/05 

Coriolaceae Inedible 

Lepiota naucina (Fries) P. Kummer DDUNPL54 

21/7/05 

Agaricaceae Inedible 

Lepista nuda (Bull.: Fr.) Cke DDUNPL35 
11/8/04 & 18/7/05 

Tricholomataceae Edible 

Leucocoprinus cepestipes (Saw. Fr) Pat. DDUNPL56 

21/7/05 

Agaricaceae Inedible 

Lycoperdon pyriformae Schaeff. DDUNPL71 
18/8/04 & 19/7/05 

Lycoperdaceae Edible, used for blood 
coagulation 

L. spadiceum Pers. DDUNPL72 

19/7/04 

Lycoperdaceae Inedible 

Marasmius oreades (Bott.:Fr.) Fr. DDUNPL36 
20/8/04 & 18/7/05 

Tricholomataceae Edible 

M. rotula (Scob.:Fr.) Fr. DDUNPL38 

10.7.05 

Tricholomataceae Inedible 

Mutinus caninus (Huds.: Pers.) Fr. DDUNPL 
19/7/04 

Phallaceae Inedible 

Mycena alcalina (Fr.) Kummer DDUNPL40 

2/8/04 & 4/7/05 

Tricholomataceae Inedible 

M. inclinata (Fr.) Quel DDUNPL42 
21/7/05 

Tricholomataceae Inedible 

M. pearsoniana Dennis ex Sing. DDUNPL43 

2/8/03 & 21/7/05 

Tricholomataceae Inedible 

Polyporus umbrellatus Fr. DDUNPL14 
21/8/03 & 28/9/05 

Polyporaceae Inedible 

Termitomyces giganteum Mass DDUNPL48 

21/7/05 

Tricholomataceae Excellently edible, 

T. heimii Heim DDUNPL45 
5/9/02, 15/7/03 

Tricholomataceae Excellently edible, medicinal 

T. robustus (Beeli) Heim DDUNPL46 

8/9/04 & 22/9/05 

Tricholomataceae Excellently edible, medicinal 

Tuber aestivum Vitt DDUNPL5 

10/7/03,20/8/04 & 18/7/05 

Tuberaceae Excellently edible, medicinal 

Xylaria corpophila (Pers: Fr.) DDUNPL2 

2/7/05 

Xylariaceae Inedible 

X. hypoxylon (Li: Fr.) Grev. DDUNPL3 
28/8/04 & 20/7/05 

Xylariaceae Inedible 
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Table 2: Monthly distribution of macrofungal species in Kusumhi forest 

Year 
No of species 

May June July August September October November December 

2002 6 10 20 15 15 4 1 1 

2003 7 9 20 15 13 5 1 1 

2004 8 10 25 20 15 4 1 1 

2005 9 8 20 18 16 4 1 1 

 
Table 3: Habitat diversity of wild macrofungi in Kusumhi forest 

Major type Ecological habitat Macrofungi 

Saprophytic Calcareous soil Inocybe fastigiata 

 Humid soil Agaricus augustus, Heterobasidion annosum, Leucocoprinus cepestipes, 
 Mutinus caninus, Xylaria hypoxylon 

 Sandy soil Geastrum rufescens, Lepista nuda, Tuber aestivum 

 Wood Grifola frondosa, Xylaria corpophila 

 Wood log Ischnoderma benzonium, Collybia fusipes, Coriolus versicolor, Marasmius oreades, 
 M. rotula, Mycena alcalina, Polyporus umbrellatus 

 Leaf litter Coprinus comatus, Termitomyces giganteum 

 Leaf heap Mycena inclinata, M. pearsoniana 

 Decaying wood log Lepiota naucina 

 Rotten wood Lycoperdon pyriforme, L. spadiceum 

Parasitic Shorea robusta stem Ganoderma applanatum 

 Tectona grandis stem Ganoderma lucidum 

Other Termite nest Termitomyces heimii, T. robustus 

 

IV.  DISCUSSION 

The collected species were grouped into excellently edible, edible, inedible, poisonous and medicinal species. 

Four macrofungi viz., Termitomyces  giganteus, T. heimii, T. robustus and Tuber aestivum were excellently 

edible; Agaricus augustus, Coprinus comatus, Grifola frondosa, Lepista nuda, Lycoperdon pyriforme,  Marasmius 

oreades were edible species while 18 species were inedible (Table 1). Ganoderma applanatum, Lycoperdon 

pyriforme, Termitomyces heimii and Tuber aestivum were medicinal as reported in earlier literature [10]. From 

time to time different workers have studied macrofungi diversity of their respective places in India but Kushmhi 

forest of Gorakhpur division (UP) is least explored with respect to macrofungal diversity. Abraham and Kaul [2] 

recorded 5 species viz., Coprinus insignus, Lactarius fuliginosus, Leucoagricus holoseciens, Leucopaxillus 

paradoxus and Tricholoma terrum from Kashmir valley, while Bhatt et. al. [11][3] observed 4 species of Russula, 

6 species of Amanita and 9 species of Lentinus from Garhwal Himalayas. Das [12] collected 70 edible mushrooms 

from Himachal Pradesh. Vrinda et al. [13] collected excellent edible fungus Termitomyces umkowaanii from 

Western Ghats. Chandrawati et al. [14] surveyed 7 forests of Gorakhpur division and reported presence of 69 

mushroom species belonging to 28 families,  out of which  15 genera viz., Agaricus, Calvatia, Clitocybe, 

Coprinus, Geastrum, Lentinus, Lycoperdon, Morchella, Pleurotus, Russula, Scleroderma, Termitomyces, 

Tricholoma, Tuber, and Volvariella were edible. Chauhan et al. [15] reported 6 species of edible mushroom from 

Gwalior division. 

The water content of substrate and relative humidity of atmosphere are of prime importance in 

controlling the growth and reproduction of fungi. The 70% relative humidity is probably lowest limit for initiating 

fruit body formation and 80% relative humidity is needed for further development. Atmospheric humidity above 

90% is detrimental for fruiting of mushroom species. Temperature has profound effect on growth and 

reproduction of fungi, the temp between 25-35
o
C or below is suitable for fruit body formation in several 

mushrooms. During present survey the months of July, August and September (monsoon season) showed more 

fructifications of macrofungi in Kusumhi forest. 

Singh and Prasad [16] recorded number of mushroom spp. during 1997-98 and 1998-1999 and observed 

greater number of species in the year 1997-98. The occurrence of species was found to be greater in September 

during 1997-98 and in August in 1998-99, while July and October exhibited lesser number of macrofungi. 

However, in present investigation July month of each year (2002-05) showed greater number of macrofungal 

species. There was complete absence of fungal species in Jan, Feb, Mar, and Apr during each year. Moderate 
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numbers of species were observed during Aug, Sept of each year. Lesser number of species were noticed in Oct, 

while only one species was recorded during Nov and Dec (Table 2). Varying number of  macrofungi of different 

species in different months may be due to low relative humidity, low temperature range, very little and no rainfall. 

As evident from Table 3, 25 species of macrofungi were saprophytic, 2 were parasitic, while 2 species 

were growing on termite nest. Wood log was the most favored substrate for macrofungal growth (7 spp.) followed 

by humid soil (5) supporting moderate number of macrofungi. Thus present work reveals few uncommon but 

edible fungi found native to the region of survey; further work viz., other bioprospects of macrofungal species and 

attempts of its commercial cultivation needs to be worked out.   
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