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Abstract 

The state of Gujarat is well known for its contrasting ecoregions such as moist deciduous forests 

and deserts. This paper deals with the documentation of fungi of Gujarat state. Field studies are carried 

out since 2007 in different parts of Gujarat to study the wood rot fungi that destroy wood logs in 

different forests. During these studies we noticed a great lacuna in documented record of fungi 

occurring in Gujarat. Here we provide, for the first time, a literature-based preliminary checklist of the 

fungi occurring in the state that is supplemented with our original field work and observations. It 

includes 334 species of 158 genera belonging to 78 families, which are further categorized into: 

Ascomycota (59 genera), Basidiomycota (85 genera), Chytridiomycota (2 genera), Oomycota (3 

genera), ñZygomycotaò (4 genera) and Myxomycota (5 genera). Our extensive field work from January 

2014 to January 2015 resulted in the collection of 98 fungal species out of which 22 species are new 

record for Gujarat. 
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Introduction  

Fungi are one of the important groups of saprophytes that play a fundamental role in the forest 

ecosystem by recycling carbon stored in the form of complex organic matter (Fazio et al. 2010, 

Sanghvi et al. 2013, Koyani & Rajput 2014). They are also important biotechnological tools used in the 

production of various enzymes and secondary metabolites. They are utilised for biological control of 

various pests, in paper and pulp industry as well as in the process of bioremediation of xenobiotic 

compounds (Salvachúa et al. 2011, Koyani et al. 2013, 2014, Lee et al. 2015). Considering the 

economic aspects and the significant role, which fungi are going to play in near future, several 

countries are working hard for documentation of fungal biodiversity and are screening them for various 

products for the economic growth of the country (Mueller et al. 2004). Several monographs, reports, 

field manuals and pictorial handbooks are available for their 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 or fungal pathogens of agricultural crops were published by earlier workers 

(GEC 1996, Singh & Beena 2003, Arya et al. 2008, Saxena & Ratnthora 2009, Gajjar et al. 2011, 
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Kumar et al. 2011, Bhavsar et al. 2012, Nagadesi & Arya 2012, 2013, Nawal et al. 2012, Thaker & 

Maharsh 2012, Assudani et al. 2013, Dhingani et al. 2013, Katara et al. 2013, Khan et al. 2013, 

Khokhar et al. 2013, Korat et al. 2013, Nasit et al. 2013, Panchal et al. 2013, Shah et al. 2013,Yadav et 

al. 2013). However, no special efforts were made to document the fungal diversity of the state. 

Moreover, a perusal of literature indicates that most of these studies are carried out in the recent years. 

Among the earlier work, Gujarat Ecological Commission (GEC) has the significant contribution on this 

aspect and documented a list of 164 fungal species occurring in Gujarat state. 

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.  

Gujarat is endowed with a great diversity of natural ecosystems ranging from moist deciduous 

forests to pure desert conditions (Tadvi 2013). According to Champion & Seth (1968), out of the 16 

different forest types seen in India, four are found in Gujarat: 1) tropical moist deciduous forest; 2) 

tropical dry deciduous forest; 3) northern tropical thorn forest; 4) littoral and swamp forest. Tropical 

moist deciduous forests occur at the southern part of the state where the most common species found is 

Tectona grandis (teak), which need the moderate rainfall. Terminalia tomestosa and Anogeissus 

latifolia are common associates of teak in tropical moist deciduous forests. Tropical dry deciduous 

forests are found in central and Saurashtra region of the state. These forests show mixed growth of trees 

where Tectona grandis, Boswellia serrata, Anogeissus latifolia, Wrightia tinctoria, Euphorbia 

nerrifolia and Diospyros malanoxylon are very common. The area is also known for Savanna type of 

grass lands. Northern tropical thorn forests occur commonly in Kutch, Junagadh, Rajkot and Bhavnagar 

Districts and are characterized by the growth of Acacia arabica, Acacia nilotica, A. senegal, A. 

catechu, Acacia leucophloea, Capparis aphylla and Zizyphus mauratiana. Some parts of Kutch, 

Jamnagar and Junagadh Districts have littoral swamp forests where mangroves are found. The main 

species found in these forests are Avicennia marina, Rhizophora mucronata and Ceriops tagal. 

In spite of this geographic, climatic and vegetational diversity, information on the fungal 

diversity of the state is scanty and no comprehensive list is available for the Gujarat state. Our study is 

focused on exploration and documentation of fungal diversity of the state. It provides a preliminary 

checklist for the first time that lists 334 species based on available literature supplemented with our 

own data.  

 

Materials & Methods 

 

Material Collection  

Fruiting bodies, infected plant parts, degrading litter or decaying wood samples were collected 

from 31 out of the 33 districts of the Gujarat state. Collected samples were packed in sterile poly 

ethylene bags for further study and cultivation. Collection sites included undisturbed forests, secondary 

forests, crop fields, bush fallows and farmersô trails. The morphological characteristic of macro-fungi 

and their fruiting bodies were recorded and photographed in their natural habitat with digital camera. 

For microscopic fungi, samples were collected and inoculated on PDA or MEA media, pure cultures 

were established by serial transfer. Their mycelial and spore characteristics were studied by staining 

with 1% aqueous solution of Congo red and mounted in 3% aqueous KOH. Photomicrographs were 

obtained with a Leica trinocular research microscope attached with a Leica DFC295 digital camera.  

 

Isolation, purification and identification  
For the isolation of plant pathogenic and wood rot fungi, infected samples were excised with a 

surgical blade or chisel and hammer and immediately packed in sterile poly ethylene bags and brought 

to the laboratory. After suitable trimming, they were surface sterilized by 0.1% HgCl2 for 40-45 

seconds, washed thoroughly with distilled water followed by 70 % ethanol for a few seconds.



 

287 

 

  

 
 

Fig. 1AïD ï Fungal fruiting bodies. A: Agaricus silvaticus, B: Agaricus silvaticus, C: Coprinellus 

plicatilis, D: Podoscypha petalodes. Figure 1A-D: Scale bar = 10 mm 

 

Thereafter, these samples were inoculated on Potato Dextrose Agar (PDA) and Malt Extract Agar 

(MEA) media and incubated at 27 
o
C. Pure cultures were established by serial transfer and stored at 4 

o
C in a refrigerator. 

Morphology-based taxonomic identification was carried out by using standard references. After 

morpho-taxonomic identification, wherever doubt existed, such cultures or fruiting bodies (in case of 

macro-fungus) were identified by molecular methods. 
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Fig. 2AïF ï Fungal fruiting bodies. A: Hexagonia nitida (upper view), B: Hexagonia nitida (lower 

part),  C: Lenzites betulina (upper view), D: L. betulina (lower view), E: Microporus vernicipes (upper 

view), F: M. vernicipes (lower view). Figure 2A, B, E, F: Scale bar = 10 mm, C, D: Scale bar = 5 mm. 

 

Molecular identification  

For molecular identification, genomic DNA was extracted using fresh mycelia or fruiting bodies 

of fungi. Extraction was carried out using a Plant/Fungi DNA isolation kit (Sigma Cat# E5038) and 

manually employing the procedure described by Plaza et al. (2014). PCR was carried out using 1x final



 

289 

 

 

 
 

Fig. 3AïF ï Fungal fruiting bodies. A: Phellinus igniarius, B: Pleurotus pulmonarius, C: 
Schizophyllum commune, D: Microporus xanthopus, E: Ganoderma applanatum, F: Marasmius 

haematocephalus. Figure 3A: Scale bar = 20 mm, B: Scale bar = 8 mm, C, D, F: Scale bar = 10 mm, E: 

Scale bar = 15 mm. 

 

concentration of Ready MixÊ Taq PCR Reaction Mix (Sigma) and, template DNA (50 ng/ɛl). 

Amplification of the DNA was performed by using a Veriti® thermal cycler (Applied Biosystems, 

Foster City, CA, USA). The ITS region was amplified using the primers ITS 1 and ITS 4 as described 

by White et al. (1990). The amplified products were purified using Purelink
TM

 Quick PCR Purification 

kit (Cat# K310001). Purified PCR products were sent for sequencing to Eurrofins Genomics India Pvt. 

Ltd., Bangalore. 


