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Abstract 

Wood-rotting fungi were collected from two forest stands - a disturbed (Lower Kitsubozou) 
and an undisturbed forest stand (Mount Puliebadze) of Kohima, Nagaland in India. A survey and 
collection of wood-rotting fungi were done during the months of October and November, 2013 
(Autumn); January and February, 2014 (Winter); March and April, 2014 (Spring). A total of 32 
species belonging to 18 families were identified based on the macro and micro morphology of the 
fruiting bodies. Three species belong to phylum Ascomycota and 29 species belong to phylum 
Basidiomycota. More wood-rotting fungi were collected from the undisturbed forest stand, 
Puliebadze than from the disturbed forest stand, Lower Kitsubozou. Of the total species of wood-
rotting fungi collected, 68.96% species occurred on logs, 17.24% on tree stumps, 15.51% on twigs 
and 12.06% on living trees. More wood-rotting fungi were collected in Autumn season. 
Ganoderma applanatum, Microporus affinis and Trametes versicolor were collected in all three 
seasons. 
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Introduction  

Fungi have fascinated humans since ancient times. A good number of these fungi produce 
large and conspicuous fruit-bodies and are called as macrofungi. Studies based on fruiting bodies 
have been widely used as the first indicators of polypore diversity in the forest. They account for 
the majority of the fruit bodies found on the woody debris (de Vries 1990). Determining the 
magnitude and patterns of fungal species diversity has been an ongoing challenge for mycologists 
(Hawksworth 1991, 2001, 2004, Hawksworth & Mueller 2005, Hawksworth & Rossman 1997, 
Hyde 2001). It was estimated 1.5 million species of fungi on the globe and one third of which exists 
in India (Hawksworth 2004) and of this, only 50% are characterized (Manoharachary et al. 2005). 
The importance of fungal biodiversity in the forest ecosystem is well documented (Lodge 1996, 
Molina et al. 2001). 

With new reports and findings, efforts are also made for the conservation of wood-rotting 
fungi. Many polypores are listed in red data books (Arnolds 1989, Benkert et al. 1996, Bendiksen et 
al. 1997, Larsson 1997). Studies on wood-rotting fungi of India, particularly in the northeast region 
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are scanty (Lyngdoh & Dkhar 2014) however, with its rich forest cover, huge biodiversity and new 
findings, this area is now of great interest for the study of wood-rotting fungi. 

Nagaland is a small state in North East India, blessed with a vast range of forest vegetation 
types and has an elevation ranging from a few hundreds to over three thousand meters above sea 
level. Kohima, the capital of the state, has some of the highest mountain peaks in Nagaland, like 
Mount Japfu (2nd highest) and Mount Puliebadze (6th highest), with an elevation of 3,014 msl and 
2,318 msl respectively. However, there has been no report of wood-rotting fungi so far. The current 
work presents the first study of wood-rotting fungi from the state of Nagaland.  

 
Materials & Methods  
 
Study site 

Kohima district, the land of Angami Naga tribe is located towards the South West of 
Nagaland. It is situated at a mean elevation of 1,468 msl, with geographical coordinates at 25°11’ 
and 25°58’ North Latitude and 93°20’ and 45°55’ East latitude. It receives an average rainfall of 
250 cm with a mean summer and winter temperature of 25°C and 4°C respectively, and harbours a 
huge biodiversity of flora and fauna, including macrofungi. 

The study sites selected were Mount Puliebadze (protected area and wildlife sanctuary), 
located within greater Kohima, at an altitude of 2,318 msl and Lower Kitsubozou (disturbed forest 
stand), located at the vicinity of Kohima town at an altitude of 1,468 msl.) 

 
Survey and collection of wood-rotting fungi       

Collection of the fungal fruiting bodies was done from the two forest stands of Kohima 
during the months of October and November, 2013 (Autumn); January and Febuary, 2014 
(Winter); March and April, 2014 (Spring). All the sporocarps and clusters of sporocarps of the 
same species of the wood rotting fungi on a log or a tree were counted as one occurrence, 
independent of the number of sporocarps.  

The frequency percentages of occurrence of each fungal species in the three seasons were 
calculated using the formula as: 
 

Frequency % of occurrence = Number of seasons in which species is present × 100 
                                                                    Total number of seasons studied 
 
Identification of wood-rotting fungi and host trees 

Detailed observation and necessary measurements of the fruit bodies were made both in the 
field and laboratory. For observing the microscopic details, the specimens were soaked with 5% 
KOH. The sectioning were done using razor blade and cotton blue or Melzer’s reagent were used 
for staining. Identification was done according to standard macroscopic and microscopic 
characteristics through consultations with appropriate literatures (Overholts 1953, Ryvarden & 
Johansen 1980, Gilbertson & Ryvarden 1986). Host trees were identified in the field or laboratory 
with the help of experts and herbarium curators. 
 
Results 

A total 32 species were identified, belonging to 18 families (Table 1). Three species belonged 
to phylum Ascomycota and 29 species belonged to phylum Basidiomycota (Fig. 1). More wood-
rotting fungi (i.e., 77.58%) were collected from the undisturbed forest stand, Puliebadze (Fig. 2). 
Only 25.86% of wood-rotting fungi were collected from disturbed forest stand, Lower Kitsubozou. 
It was also observed that, with the increase in altitude, there is a decrease in the diversity of wood-
rotting fungi. 

Among the different substrata, wood logs harboured more wood-rotting fungi (68.96%) while 
living trees harboured the least with only 12.06% (Fig. 3).  
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Ganoderma applanatum, Microporus affinis and Trametes versicolor were collected in all three 
seasons (100 % frequency occurrence). Maximum number of species was collected in Autumn 
season and least in Spring season (Fig. 4). 

A higher number of white rot macrofungi were found (75 %) as compared to brown rots (25 
%). The highest number of wood rotting fungi was recorded from the family Polyporaceae (Table 
1). Of the total identified species, 62.5 % (20 species) were confirmed to be saprotrophs while few 
were parasitic or pathogenic. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 – Some common wood-rotting fungi. a, Auricularia auricula; b, Daldinia concentrica; c, 
Ganoderma applanatum; d, Hexagonia tenius; e, Microporus xanthopus; f, Schizophyllum 
commune; g, Steccherinum ochraceum; h, Trametes hirsutum; i, T. versicolor 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 – Total number of wood-rotting fungi in the two forest stands 
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Fig. 3 – Total number of wood-rotting fungi on different substrata 
 

 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
Fig. 4 – Total number of wood-rotting fungi collected in different seasons 

 
Table 1 List of wood-rotting fungi collected from the two forest stands of Kohima 
 

ASCOMYCETES  
Xylariaceae Daldinia concentrica (Bolton) Ces. & De Not., Ustilinea deusta 

(Fries) Petrak, Xylaria longipes Nitschke 
BASIDIOMYCETES  
Amaurodermaceae Amauroderma rugosum (Bl. & Nees ex Fr.) Torrend 
Agaricaceae Pleurotus ostreatus Fr. 
Auriculariaceae Auricularia auricula (Hooker) Underwood 
Crepidotaceae Crepidotus sp. 
Dacrymycetaceae Dacrymyces palmatus 
Fomitopsidaceae Daedalea quercina Fr., Fomes fomentarius (L. : Fr.) Kickx, 

Fomitopsis carneus(Blume & Nees) Imaz., F. feei (Fr.)Kreisel 
Ganodermataceae Ganoderma applanatum (Pers.) Pat. 
Hapalopilaceae Bjerkandera adusta (Wild.: Fr.) Karst 
Hymenochaetaceae Hymenochaete tabacina (Sowerby) Leveilli, H. cyclomellata Fr. 

Phellinus pini (Fr.) A. Ames, P. wahlberghii (Fr.) D. A. Reid 
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Table 1 (continued) 
 

BASIDIOMYCETES  
Meripilaceae Rigidoporus ulmarius (Fr.)Imazeki 
Meruliaceae Flavodon flavus (Kl.) Ryv. 
Phanerochaetaceae Irpex sp. 
Polyporaceae Hexagonia tenius (Hook.) Fr., Microporus affinis (Fr.: Blume &Nees) 

Kunt., M. xanthopus (Fr.) Kuntze, 
 Trametes hirsutum (Wulf. Fr.) Pil.,T. lactinea (Berk.) Pat., T. 

versicolor (L. Fr.) Pilat, Trichaptum biforme (Fr. in K1.) Ryvarden 
Schizophyllaceae Schizophyllum commune Fr. 
Steccherinaceae Steccherinum ochraceum (Pers. ex J.F. Gmel.) Gray 
Stereaceae Xylobolus subpileatus (Berk. & M. A. Curtis) Boidin 
Strophariaceae Pholiota aurivella (Bertsch) P. Kumm 

 
Discussion 

The undisturbed forest stand of Puliebadze, being a reserve forest with no human activity 
allowed has rich natural vegetation and harboured more wood-rotting fungi (i.e., 77.58%). This 
shows that a diverse and healthy plant community supports diverse species of fungi. Hawksworth 
(1991) gave a similar assumption that the number of wood inhabiting fungi is expected to increase 
with increase in number of tree species. Only 25.86% of wood-rotting fungi were collected from 
disturbed forest stand, Lower Kitsubozou. The main factor responsible for the lower wood-rotting 
fungal diversity in the disturbed forest stand of Lower Kitsubozou is anthropogenic activities. The 
fallen dead wood were removed swiftly, leading to less abundance and availability of substrata, 
deforestation is high, the understory vegetation is reduced to a large extent and agricultural 
practices were also carried out.  

Altitude has an influence on the diversity of wood-rotting fungi. It was observed that, with 
the increase in altitude, there is a decrease in the diversity of wood-rotting fungi, the uppermost 
region of Mount Puliebadze being only covered by trees of Rhododendron arboreum. This result is 
also supported with the report published from Central Europe (Pouska et al. 2010), suggesting that 
elevation gradient and structural characteristics causes changes in species composition of wood 
decay fungi and that the elevation in turn had a negative influence on the occurrence of fungi. 

Among the different substrata, wood logs harboured more wood-rotting fungi (68.96%) while 
living trees harboured the least. A study conducted in Sweden revealed that wood decay fungi 
depends on specific substrata such as old trees and logs (Berg et al. 1994). This may be a result of 
different species adaptation to the defence mechanism present in the living trees and not in logs and 
twigs, as well as the difference in the microclimate within the substrata (Boddy 2001). A number of 
studies have also demonstrated that different types of substrata such as living trees, fallen logs and 
stumps support different species of fungi (Jonsell & Weslien 2003, Lindhe et al. 2004). The 
abundance and availability of substrata is an important factor in fungal diversity in forest ecosystem 
(Norden & Paltto 2001, Penttila et al. 2006, Kuffer et al. 2008, Abrego & Salcedo 2012).   

Ganoderma applanatum, Microporus affinis and Trametes versicolor were collected in all 
three seasons (100 % frequency occurrence). Maximum number of species was collected in 
Autumn season and least in Spring season. This is because the fungal fruiting bodies which 
emerged during summer, just after the rains, persisted till autumn. Macrofungi are highly affected 
by weather conditions (Gulden 1992, Ohenoja 1993, Carrier 2003).  It was also observed that there 
was a great variety and number of fungi during dry season which is similar to the results of Rayner 
& Todd (1979). 

A higher number of white rot macrofungi were found (75 %) as compared to brown rots (25 
%). Similar results were obtained from North America, where only 7% produced brown rot (Kirk 
1984). Studies conducted in temperate Himalayas and in East Khasi hills, Meghalaya also showed 
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that only 13% and 10.4% of wood-rotting fungi caused brown rot (Sharma 2006, Lyngdoh & Dkhar 
2014). 

The highest number of wood rotting fungi was recorded from the family Polyporaceae. 
Studies conducted in tropical Northern Brazilian Atlantic forest (Gilbertoni & Calvacanti 2004) and 
in East Khasi hills, Meghalaya (Lyngdoh & Dkhar 2014) also showed parallel results. 
 Of the total identified species, 62.5 % (20 species) were confirmed to be saprotrophs while few 
were parasitic or pathogenic. The findings by Roberts and Ryvarden that most poroid wood-rotting 
fungi are saprotrophs (Roberts & Ryvarden 2006) conforms to the results of this study in which 
62.50% (21 species) were confirmed to be saprotrophs while only few were parasitic or pathogenic. 

The current study on wood-rotting fungi in Nagaland is only preliminary. Many years of 
intensive surveys are required to describe the macrofungal communities of a particular area 
adequately (Tofts & Orton 1998). Besides, many species of wood-rotting fungi are transient, and 
their production of fruiting bodies depends on the availability of substrata together with the 
requisite environmental conditions. Thus, a consistently long-term study must be done to precisely 
enumerate and study the diversity of wood-rotting fungi.  
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