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ABSTRACT 

The present paper deals with the eleven species germplasm of Xylariales collected from forest 

of Gujarat, India. An intensive survey in Gujarat was carried out from 2007–2015. From the total 

collection 11 xylariaceous fungi were identified in which six belong to daldinia four belong to xylaria 

and one belong to hypoxylon of Xylariaceae. Daldinia bambusicola Y.-M. Ju, J. D. Rogers, & San 

Martín,  Daldinia loculata (Lév.) Sacc., Daldinia petriniae Y.-M. Ju, J. D. Rogers, & San Martín, are 

new records to Gujarat.  Although some of these species have been previously recorded, present 

collections showed remarkable morphological differences to the previously described ones. 
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1.  INTRODUCTION 

 

Although conservative estimate of fungal species worldwide ranges from 1.5 to 5.1 

million, currently accepted number of fungi ranges between 0.5 and 3 million [1,2]. 

According to The Dictionary of the Fungi and Index of Fungi, from 1943 and 2008, on an 

average 950 species in 73 genera of fungi have been introduced. The number of ascomycetes 
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as a percentage of known fungi has almost doubled during this period [3].  India is one of the 

mega biodiversity countries in the tropics with a very notable diverse fungal population. 

Ascomycotina is  the  largest  subdivision  of  the  fungi  encompassing  2700  genera  and  

28,500  species. Based on the published literature, it is estimated that the Ascomycetes form 

approximately 40 to 45% of the total fungi and this proportion is also true for Indian records 

[4]. The xylariaceous fungi of the tropics are diverse and colonize several substrata such as 

dung, ant and termite nests and decayed plant materials; these are phytopathogens and 

endophytes [5]. A general account of the family Xylariaceae has been more or less neglected 

in India and whatever is known, is found in scattered reports by different workers [6-10].  

Several monographs, reports, field manuals and pictorial handbooks are available for 

xylariaceous fungi identification. On the contrary, no such information is available on the 

fungal diversity of Gujarat state of India. A few sporadic reports on the occurrence of new 

species, fungal pathogens of agricultural crops, timber decaying fungi, lignicolous fungi were 

published by earlier workers [11-14]. In the present study we attempted to document the 

diversity of Xylariaceae, which is a rich source of various secondary metabolites due to 

endophytic nature of many species [15-17]. It is also valued for various lignocellulosic 

enzymes that have a wide application in pharmaceutical, paper and pulp industry, in textile 

industry etc. [18]. Beneficiary to the record, the present study contributes 19 species of 

Xylariaceae belonging to three genera viz. Daldinia (3 species), Hypoxylon (2 species) and 

Xylaria (14 species) [19]. Due to lack of information and studies on fungal diversity of the 

Gujarat state, it is difficult to establish the exact number of species in all three mentioned 

genera of Xylariaceae and their distribution in the state. The main aim of the present study is 

to document the diversity status of Xylariaceae from the Gujarat state (India). 

 

 

2.  MATERIALS AND METHODS 

Study area 

Gujarat is bounded by the Arabian Sea at the southwest and geographically located 

between 20° 6' N t° 24° 42' N and 68° 10'E to 74° 28' E. The total geographical area of the 

state comprises of land mass of 1,96,204 km
2
 (75,755 sq miles) from which a little or less 

than 20 lakh hector of land is under forest cover which is unevenly distributed but the major 

concentration is found on the eastern hilly Saurashtra region. The temperature of the state 

ranges from 1 °C to 46 °C. The high variation in geophysical and climatic conditions resulted 

in the formation of different forest types. The rainfall received in the state varies from region 

to region and the northern part of the state is a desert. 

 

Identification of fungi 

Extensive fieldwork was carried out in different forest regions with various climatic 

regimes like moist deciduous forest, dry deciduous forest, scrub forest, wet lands, arid and 

semi-arid regions of the Gujarat state during 2007 to 2015.  Fresh specimens were collected 

during monsoon and the fruiting bodies of all the fungal strains were kept in the sterile 

polyethylene bags from different locations and brought to the laboratory.  The transverse 

sections of stromata were mounted in lactophenol as well as stained with iodine reagent to 

study characteristics of perithecia, asci and ascosopres.  5-10 % potassium hydroxide is useful 

for softening the fungal tissue. After clearing, the KOH can be washed off with water using a 
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dropper or pipette and replaced with stain. All specimens were examined for their 

morphological characters and identified with the help of available literature [6-10,20-29]. 

 

 

3.  RESULTS  

 

An intensive survey in Gujarat including hilly regions, plains of different climatic 

regimes and agricultural lands was carried out from 2007–2015. From the total collection 11 

xylariaceous fungi were identified in which six belong to daldinia four belong to xylaria and 

one belong to hypoxylon of Xylariaceae. The detail morphological characteristics are: 

 

Daldinia concentrica (Bolton) 

Cesati and de Notaris Comment. Soc. Crittog. Ital. 1: 197, 1863. 

 

The Ascocarps are ball like rounded or hemispherical initially brown and dense, stroma 

spherical, turbinate, sessile, aggregated, smooth (Plate I Fig. A), perithecial mounds, 2-10 cm 

diam x 3 - 4 cm high; violet-black in colour, with KOH-extractable pigments dark purple. 

Section of stroma shows concentric rings (Plate I Fig. B). The tissue between perithecia 

grayish brown, woody; the tissue below the perithecial layer composed of alternating zones, 

the darker zones dark brown, woody, 0.2-0.6 mm thick, the lighter zones brown, pithy, 

persistent, 0.6-1 mm thick. On the upper side cup shaped perithecia are present (Plate I Fig. 

C). Perithecium tubular, 0.3-0.5 mm diam x 1-2 mm high, shows attachment of asci with 8 

inequilateral ascospores. Ostioles slightly papillate. Asci 212.35-250 µm total length x 9.33-

12.25 µm broad, the spore-bearing part 75-90 µm long, the stipe 130-170 µm long, with 

apical ring bluing in Melzer’s iodine reagent, discoid, 0.5-1 µm high x 3.12- 4.5 µm broad. 

Ascospores brown to dark brown, unicellular, ellipsoid-inequilateral, with narrowly rounded 

ends, 12.45-18.7 x 6.25-9.33 µm, smooth; epispore smooth (Plate I Fig. D).  

Collection examined: Azadirachta indica from sawmill in Vadodara; collected by Dr. 

Arun Arya, N. Praveen Kumar, Accession No: MSU Bot 149, 6-6-2007, 7-7-2008  

 

Daldinia childiae 

J. D. Rogers & Y. M. Ju, in Rogers, Ju, Watling & Whalley, Mycotaxon 72: 512, (1999). 

 

Stromata depressed sub-globose, solitary, with short and stout stipe, extended to a 

flattened apex. The size of stroma ranges 6–12mm width × 8–15 mm length. The surface is 

smooth and dark brown, which becomes dark black with maturity, orange brown granules can 

also be seen beneath the surface(Plate I Fig. E). Perithecia monostichous tubular, 1.5–2.5 × 

0.3–0.8 mm in diameter with umbilicate ostiole. Asci cylindrical but appears at too old age. 

Ascospores brown to dark brown, unicellular, ellipsoid-inequilateral, with rounded ends, 10–

16 × 4–8 μm, with straight germ slit spore-length on convex side. 

Collection examined: Dalbergia sisoo from arboretum, of MSUB in Vadodara; 

collected by N. Praveen Kumar, Accession No: MSU Bot 150, 7-7-2008  
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Daldinia eschscholtzii (Ehrenb.) 

Rehm, Annales Mycologici 2(2): 175, (1904). 

 

Stromatal shape is highly variable ranging from hemispherical to placentiform, 

turbinate, sessile, solitary, short stout, and smooth. Their size ranges 4–8 cm across and 3–6 

cm high with brown to black surface and gets varnished with age, and granules appear with 

maturity (Plate II Fig. A). Perithecia are tubular, 0.9–2.2 mm length × 0.3–0.8 mm diameter, 

composed of conspicuous internal zones of light and dark concentric rings which are dark red 

to brown in color. Asci with amyloid ring, 155–260 μm length × 7–15 μm width. Ascospores 

are brown, unicellular, ellipsoid-inequilateral, with rounded ends, 10–15 × 5–8 μm, with 

straight germ slit spore-length on convex side. 

Collection examined: Arboratum of Botany department MSUB in Vadodara; collected 

by N. Praveen Kumar, Accession No: MSU Bot 151, 7-7-2008  

 

Daldinia bambusicola 
Y.-M. Ju, J. D. Rogers, & San Martín, Mycotaxon 61: 253, 1997. 

 

Stromata globose, sessile, smooth, 0.6-3 cm diam x 1.8-2.8 cm high; surface brown 

(Plate II Fig. B); dull reddish brown granules immediately beneath surface, without apparent 

KOH-extractable pigments; the tissue between perithecia grayish brown, pithy; the tissue 

below the perithecial layer composed of alternating zones, the darker zones dark brown, pithy 

to woody, 0.1-0.2 mm thick, the lighter zones grayish brown, pithy to woody, persistent, 0.5-2 

mm thick. Perithecia tubular, 0.3-0.8 mm diam x 0.6-2.5 mm high. Ostioles slightly papillate. 

Asci 150-180 mm total length x 6-7 mm broad, the spore-bearing part 45-55 mm long, the 

stipe 90-105 mm long, with apical ring bluing in Melzer's iodine reagent, discoid, 0.3 mm 

high x 2 mm broad. Ascospores brown to dark brown, unicellular, ellipsoid-inequilateral, with 

narrowly rounded ends, 8.5-12 x 4-6 mm, with straight germ slit spore-length on convex side; 

perispore dehiscent in 10% KOH, smooth; epispore smooth. 

Collection examined: Tamarindus indica of Botanical garden of MSUB in Vadodara; 

collected by N. Praveen Kumar, Accession No: MSU Bot 152, 7-7-2008  

 

Daldinia loculata (Lév.) 

Sacc., Syll. Fung. I, p. 394, 1882. 

 

Stromata spherical to hemispherical, sessile, solitary, infrequently aggregated, with 

conspicuous perithecial mounds, 2.5-4cm diam x 1.5-4.5 cm high (Plate II Fig. C); surface 

blackened and varnished in age, with KOH-extractable pigments livid purple; the tissue 

between perithecia brown, pithy to woody; the tissue below the perithecial layer composed of 

alternating zones, the darker zones dark brown, pithy to woody, 0.3-0.8 mm thick, the lighter 

zones gray, gelatinous when fresh but very hard when dry, becoming pithy to woody 0.8-2 

mm thick. Perithecia tubular, 0.3-0.5 mm diam x 0.8-1.5 mm high.  Ostioles slightly papillate.  

Asci 210-260 m total length x 10-15 m broad, the spore-bearing part 90-120 m long, the 

stipe 100-150 m long, with apical ring bluing in Melzer's iodine reagent, discoid, 1-1.5 m 

high x 4.5-5 m broad.  Ascospores dark brown, unicellular, ellipsoid to cylindrical, highly 

variable, inequilateral, with broadly to narrowly rounded ends sometimes pinched, 11- 15.5 x 
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6-8.5 m. with straight germ slit spore-length on more convex side; perispore indehiscent in 

10% KOH; epispore smooth.  

Collection examined: found on Tamarindus indica of Botanical garden of MSUB in 

Vadodara; collected by N. Praveen Kumar, Accession No: MSU Bot 153, 7-7-2008  

 

Daldinia petriniae 
Y.-M. Ju, J. D. Rogers, & San Martín, Mycotaxon 61: 275, 1997. 

 

Stromata hemispherical, , sessile, aggregated, with conspicuous perithecial mounds, 2-

6.8 cm diam x 1-5.4 cm high; surface reddish brown, varnished in age (Plate II Fig. D); dull 

reddish brown granules immediately beneath surface, with KOH-extractable pigments dark 

livid the tissue between perithecia brown, pithy to woody; the tissue below the perithecial 

layer composed of alternating zones, the darker zones dark brown, pithy to woody, 0.3-0.6 

mm thick, the lighter zones brown, pithy to woody, persistent, 0.5-1.5 mm thick.  Perithecia 

tubular, 0.3-0.4 mm diam x 1-1.5 mm high. Ostioles papillate.  Asci 210-240 mm total length 

x 8-9 mm broad, the spore-bearing part 90-100 mm long, the stipe 110-140 mm long, with 

apical ring bluing in Melzer's iodine reagent, discoid, 1 mm high x 4 mm broad.  Ascospores 

brown to dark brown, unicellular, ellipsoid-inequilateral, with narrowly rounded ends, 11.5-

16.5 x 6.5-7.5 mm, with straight germ slit spore-length on convex side; perispore dehiscent in 

10% KOH, smooth; epispore smooth.  

Collection examined: Found on Feronia elephantum in Arboratum of Botany 

department of MSUB, Vadodara; collected by N. Praveen Kumar, Accession No: MSU Bot. 

154, 7-7-2008  

 

Daldinia sacchari 
Dargan & Thind, Kavaka 12: 114, 1984. 

 

Stromata turbinate, sessile, stout stipe, solitary, with inconspicuous perithecial mounds, 

8-11 mm diam x 6-12 mm high; surface to grayish sepia, dull reddish brown granules 

immediately beneath surface, without apparent KOH-extractable pigments (Plate II Fig. E); 

the tissue between perithecia whitish, brown, pithy to woody; the tissue below the perithecial 

layer composed of alternating zones, the darker zones dark brown, pithy to woody, 0.2 mm 

thick, the lighter zones whitish, pithy to woody, persistent, 1-2 mm thick.  Perithecia obovoid, 

0.4 mm diam x 0.9 mm high. Ostioles at the same level as the stromatal surface.  Asci 135-

175 um total length x 9.5-11 um broad, the spore-bearing part 90-110 um long, the stipe 50-

65 um long, with apical ring bluing in Melzer's iodine reagent, discoid, 0.5 um high x 3 um 

broad. Ascospores brown, unicellular, ellipsoid-inequilateral, with narrowly to, infrequently, 

broadly rounded ends, 15.0-18 x 6.0-8.0 um, with straight germ slit spore-length or nearly so 

on convex side; perispore indehiscent in 10% KOH; epispore smooth.  

Collection examined: saw mill in Vadodara; collected by N. Praveen Kumar, Accession 

No: MSU Bot. 155, 7-7-2008  

 

Xylaria allantoidea (Berk.) Fr., 

 

Stromata solitary, not branched or only branched near the base, cylindrical allantoid, 

sometimes flattened subglobose, with obtusely rounded, surface of stroma smooth and shiny 
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and carbonaceous, usually short, often ill-defined, stout stipes, 2.9- 9 × 10-3.5 cm in 

diameter(Plate II Fig. F). Exterior dark brown. Interior white to beige, becoming hollow with 

age, the texture becoming hard. Ascomata completely immersed, subglobose navicular, with 

narrowly rounded ends, light brown to brownish, smooth, 13.5-16.5 × 4.8-6.3  um with germ 

slit, straight and slightly less than full length, on the ventral side of the spore. Ascomata-

bearing part in stroma very thick, seems to be divided into 3 layers, inner layer very thick 

matrix textura; middle layer thick-walled textura intricate with angularis; out layer thin walled 

texture angular is becoming loose in texture to the outside perithecia. 

Collection examined: growing on Hibiscus rosasinensis in botanical garden of MSUB, 

Vadodara; Collected by N. Praveen Kumar, Accession no: MSU Bot 160, 6-12-2008 

 

Xylaria carpophila (Pers.) 

Fr. Summa vegetabilium Scandinaviae 2: 382, (1849). 

 

Stromata long, slender, cylindrical and branched or unbranched extended to fertile 

portion which is cylindrical to oval, about 6–7 cm in length, leading to the rounded or pointed 

distinct apex, texture is rough. Initially white when young and greyish black to black stalk at 

maturity. The apical tip is rusty and yellow to off white, rounded (Plate III Fig. E). Perithecia 

mammiform, 0.9–1 mm × 0.8–1.4 mm in diameter with papillate ostioles. Asci 200–280 μm × 

6–6.5 μm in length and diameter respectively. Ascospores pale yellow to dull white, 8–9 × 

21–24 μm in size. 

Collection examined: Found on wood of Polyathia longifolia, Botany department of 

MSUB, Vadodara; Collected by N. Praveen Kumar, Accession no: MSU Bot 161, 6-12-2008 

 

Xylaria feejeensis (Berk.) 

Fr. Nova Acta Regiae Societatis Scientiarum Upsaliensis 1: 128, (1851). 

 

Stromata erect, more or less cylindrical, branched, flattened to bulky, short, and with 

well-defined, distinct curved tips, 4–5 cm long × 5 mm width. Stromata surface rough, hard 

and non-hairy. Stalks short, black in colour externally, and up to 5 cm in length (Plate II Fig. 

G). Perithecia are globose, and 247–358 μm × 195–250 μm with small papillate ostioles, asci 

long, brown and 80–90 μm length × 3–6 μm width. Ascospores light brown to dark brown, 

elliptical and 4-5 × 8-11 μm in size. 

Collection examined: Ratanmahal Wildlife Sanctuary, Gujarat; Collected by N. Praveen 

Kumar, Acccession no: MSU Bot 162, 6-12-2008 

 

Xylaria nigripes (Klotzsch) 

Cooke, Grevillea 11 (59): 89, (1883). 

 

Stromata cylindrical, long, branched or unbranched, 4–8 cm length × 0.2–0.5 cm width 

and extended fertile apex which is curved and pale yellow in color. It turns to dark black with 

maturity and also becomes hard with age. Surface smooth and become wrinkled when fully 

grown (Plate III Fig. C). Perithecia arranged very compactly and almost embedded, black and 

0.1–0.3 mm in diameter. Asci are cylindrical, long and 60–80 μm in length × 2–4 μm in 

width. Ascospores are little flattened, ellipsoid-inequilateral, smooth surfaced, brown in color 

and 3.12–6.25 × 6.25–9.12 μm in diameter with germ slit that run full-length of spore. 
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Collection examined: Botany department of MSUB, Vadodara, Gujarat; Collected by N. 

Praveen Kumar, Acccession no: MSU Bot 163, 6-12-2008 

 

Xylaria polymorpha (Pers.) Grev. 

 

The fungus produces erect finger like ascostorma, 3-10 cm tall; up to 2.5 cm across; 

tough; shaped like a finger but occasionally flattened; usually with a rounded tip; at first 

coated with a pale dust of conidia (asexual spores), soon blackish with a pale tip and 

eventually black overall; surface becoming minutely pimpled and wrinkled with maturity. The 

stroma has outer black coloured ectostroma and white endostroma (Plate III Fig. D). The 

perithecia are embedded in periphery. Each ascus present in periphery produces black 

coloured inequilateral ascospores. Asci cylindrical, 75 - 84 X 4.4 µm thick. Ascospores 6.6 – 

11 X 3.3 - 4.4µm, Saprobic on decaying hardwood stumps and logs, usually at or near the 

base; sometimes appearing terrestrial but actually attached to buried wood; growing alone or, 

more commonly in clusters; causing a soft rot of the wood; appearing in spring and not 

decaying until late summer or fall.   

Collection examined: found on A. arabica from Saw mill in Vadodara, Gujarat; 

Collected by N. Praveen Kumar, Acccession No: MSU Bot 164, 4-6-2007 

 

Hypoxylon rubiginosum Pers. ex. Fr. 

Summa Veg. Scand. II, p. 384, 1849. 

 

Stromata effused-pulvinate, sometimes pulvinate, plane with perithecial mounds, 0.3-12 

cm x 0.3-5 cm broad x 0.5-1.2 (-1.5) mm thick (Plate III Fig. A).; surface grayish sepia; 

brown granules immediately beneath surface and between perithecia, with KOH-extractable 

pigments rust; the tissue below the perithecial layer usually inconspicuous; Perithecia, 0.2-0.5 

mm diam x 0.3-0.6 mm high; Ostioles lower than the stromatal surface. Asci 110-180 µm 

total length x 6 -9 µm broad, the spore-bearing parts 6.3-9.3 mm long, the stipes 2.5-8.0 mm 

long, with apical ring lightly bluing to bluing in Melzer's iodine reagent, discoid, 0.8-1.5 µm 

high x 2-3 µm broad. Ascospores dark brown, unicellular, ellipsoid-inequilateral, 9.33-12.25 

x 4 - 6 µm (Plate III Fig. B). 

Collection examined: found on Tectona grandis of Ratanmahal Wildlife Sanctuary, 

Gujarat; Collected by N. Praveen Kumar, Acccession no: MSU Bot 173, 6-12-2008 

 

 

4,  DISCUSSION AND CONCLUSIONS 

 

State of Gujarat is never explored for the fungal diversity. Available literature indicates 

that most of the studies on fungal diversity of Gujarat state are from plant of forest areas, 

sawmills, timber depose [12-14].  For the first time fungal diversity of timber degrading fungi 

was studied in Gujarat, India. The Xylariaceae members like Daldinia concentrica (Bolton) 

Cesati and de Notaris, D. sacchari Dargan & Thind, Hypoxylon rubignosa Pers. ex. Fr., 

Xylaria feejeensis (Berk.) Fr., X. polymorpha (Pers.) Grev. and X. allantoidea (Berk.) Fr. 

Were reported by Nagadesi and Arya [12]. The commonly observed timber decaying fungi 

belonging to Ascomycota was Daldinia concentrica and Xylaria polymorpha [12]. New 

records of Lignicolous fungi from Ratanmahal Wildlife Sanctuary, Gujarat, India were 
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studied by Nagadesi and Arya [13] and reported Daldinia concentrica, Hypoxylon 

rubiginosum Xylaria polymorpha from forest area of panchmahal [13]. Wood Decay Fungi 

Associated with Tamarind tree in Gujarat, India was Daldinia concentrica causes Canker rot, 

and Xylaria polymorpha causes soft rot [14]. In present paper 3 Daldinia fungi were described 

newly. Daldinia childiae, Hypoxylon rickii, Xylaria apiculata, X. carpophila, X. cubensis, X. 

filiformis, X. gigentea, X. hypoxylon, X. longipes, X. nigripes, X. primorskensis and X. psidii 

are new fungal record to Gujarat [19]. In present paper Daldinia bambusicola Y.-M. Ju, J. D. 

Rogers, & San Martín, Daldinia loculata (Lév.) Sacc., Daldinia petriniae Y.-M. Ju, J. D. 

Rogers, & San Martín, are new records to Gujarat. More species are expected from the family 

and therefore; further studies are wanted to investigate the diversity of fungi occurring within 

the state. 
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Plate I 

 

Fig. A) Stromta of Daldinia concentric, B) Section perithecia, of D. concentric,  

C) L.S. of Perithecia of D. concentric, D) Perithecia showing ascospore of D. concentric,  

E) Stromta of Daldinia childiae 
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Plate II 

 

Fig. A) Stromta of  Daldinia eschscholzii, B) Stromta of  Daldinia bambusicola, C) Stromta 

of  Daldinia loculata, D) Stromta of  Daldinia petriniae, E) Stromata of Daldinia sacchari, 

F) Stromta of  Xylaria allantoidea, G) Stromta of  Xylaria feejeensis 
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Plate III 

 

 

Fig. A) Stromta of Hypoxylon rubiginosum, B) Section of perthecia showing Ascospores of 

Hypoxylon rubiginosum, C) Stromta of Xylaria nigripes, D) Stromta of  Xylaria polymorpha, 

E) Stromta of  Xylaria carpophila. 
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