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Abstract

The occurrence and diversity of myxomycetes was surveyed in the state of Gujarat, western part
of India. Earlier studies of the diversity of myxomycetes in Gujarat are almost completely lacking
except for reports of the occurrence of Diderma cingulatum Nann.-Brem, Lepidoderma effusum
Rokade & Nanir, and Licea elloriana Nanir & Rokade by earlier workers. In the present study, 12
species from 10 genera were collected, of which seven species belonging to six genera (Arcyria cinerea
[Bull.] Pers., Arcyria denudata Fr., Ceratiomyxa fruticulosa [O.F. Mull.] T. Macbr., Cribraria
cancellata [Batsch] Nann.-Bremek., Fuligo septica [L.] F.H. Wigg, Hemitrichia calyculata [Speg.] M.
L Farr and Stemonitis axifera [Bull.] T. Macbr.) are reported for the first time from Gujarat. Further
studies are warranted since Gujarat is known for its wide variety of climatic conditions and vegetation,
ranging from moist deciduous forests to pure desert condition. There are likely to a number of
additional species, and more extensive studies are required to complete the list of myxomycetes
occurring within the state.
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Introduction

Myxomycetes shares unique features during different phase of their lifecycle which are
characteristic to both plants (i.e. fungi) and animals. Therefore, earlier they have been classified in the
kingdom Plantae (class Myxomycota) and the kingdom Animalia (class Mycetozoa). Phylogenetic
analysis of highly conserved, elongation factor 1-alpha (EF-1a) gene sequences of myxomycetes was
carried out by Bauldauf & Doolittle (1997) and concluded that they are not fungi. Motile, amoeboid
stages (myxamoebae and plasmodia) and the motile swarm cells like animals forced Martin and
Alexopoulos (1969) and Spiegel et al. (2004) to include this group in the Kingdom Protista of Class
Eumycetozoa (Keller & Everheart 2010). Currently this group is classified as Myxogastrids in the
Super Class Amoebozoa and in the first rank Eumycetozoa (Adl et al. 2005).

Myxomycetes are acellular slime moulds and are characterized by amorphous, coenocytic
protoplasmic mass during assimilative phase known as plasmodium which forms fruiting bodies during
sporulating phase similar to fungi. They have been known for more than 350 years (Baba, 2012) and
are commonly distributed throughout the world. Nearly 1000 species of myxomycetes have been
reported from all over the world (Lado 2001). They occur in variety of environment including dead and
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Fig. 1 — Arcyria denudata fruiting body (A), Enlarged view of sporotheca under microscope (B),
Enlarged view of capillitium (C), Enlarged view of fruiting body (D), Spores (E), Overview of
sporotheca (F).

decaying wood logs, branches of the trees, dung and damp places, in moist and shady places etc. They
have been widely studied worldwide and the important contributions are of those by Lodhi (1934), Farr
(1962), Martin & Alexopoulos (1969), Alexopoulos (1963, 1967), Thind (1977), Lakhanpal &
Mukherji (1981), Martin et al. (1983) and Ranade et al. (2012). However, there have been no previous
studies on the myxobiota of Gujarat state. Therefore, the main aim of the present study is to document
the diversity of myxomycetes in the state of Gujarat, western part of India.
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Fig. 2 — Fruiting bodies of Arcyria cinerea (A), Enlarged view of fruiting body of Arcyria cinerea (B),
Hemitrichia calyculata (C), Fuligo septica (D), Cribraria cancellata (E), Ceratiomyxa fruticulosa (F).
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Fig. 3 — Fruiting bodies of Stemonitis axifera (A), Stemonitis fusca (B), Capillitium of Stemonitis
axifera (C), Spore mass with columella of Stemonitis axifera (D), Spores of Stemonitis axifera (E).
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Table 1 List species collected from different forest and its distribution in Gujarat state

Sr. No. Species Name Family Location References
1 Arcyria cinerea (Bull.) Pers. Arcyriaceae Dediapada, Girnar, Rajpipala, Ratanmahal, Present study
Vadodara, Waghai
2 Arcyria denudata Fr. 1851 Arcyriaceae Waghai, Rajpipla, Girnar Present study
3 Ceratiomyxa fruticulosa (O.F. Ceratiomyxaceae Ratanmahal, Vadodara, Dang Present study
Mull.) T. Macbr.
4 Cribraria cancellata (Batsch) Cribrariaceae Vadodara Present study
Nann.-Bremek.
5 Diderma cingulatum Nann.- Didymiaceae Dang, Girnar, Dediapada Ranade et al. 2009, Present study
Bremek.
6 Fuligo septica (L.) F.H. Wigg  Physaraceae Dang Present study
7 Hemitrichia calyculata (Speg) Trichiaceae Ratanmabhal, Rajpipla Present study
M. L Farr
8 Lepidoderma effusum Rokade Didymiaceae Dang, Girnar, Rajpipala Ranande et al. 2009, Present study
& Nanir
9 Licea elloriana Nanir & Liceaceae Dang, Ratanmahal Ranade et al. 2009, Present study
Rokade
10 Physarum polycephalum Physaraceae Dang, Baroda, Rajpipala Rajput et al. 2015, Present study
Schwein
11 Stemonitis fusca Roth Stemonitidaceae Girnar, Dang, Sarkhadiaya Hanuman Rajput et al. 2015, Present study
12 Stemonitis axifera (Bull.) T. Stemonitidaceae Baroda, Ratanmahal Present study
Macbr.

Material and methods

Mature fructifications developed naturally on the substrata, plant debris including the bark of living trees, as well as on decaying bark, wood, leaves,
and litter were gently collected along with the substratum and placed in plastic boxes. The morphological characteristic and photographs of fruiting bodies
were recorded in their natural habitat with Cannon digital camera. After bringing the samples at laboratory, microscopic and macroscopic features of the
specimens were determined by using Leica stereo zoom microscope. The morphological features such as shape of the fruiting body, its size and colour,
spore shape and size, and stalk colour were recorded in the laboratory. The specimens were identified using the literature given by Martin and Alexopoulos
(1969), Thind (1977), Lakhanpal & Mukherji (1981) and Sesli & Denchev (2008).

Results and Discussion

Recently Ranade et al. (2012) published the checklist of myxomycetes of India and recorded 373 species belonging to 50 genera belonging to 11
families. Extensive field studies during 2013-2014 resulted in the collection of 12 species belonging to 10 genera from the Gujarat (Fig. 1-3). All species
of myxomycetes collected from the field are identified (Table 1) from which Diderma cingulatum Nann.-Brem, Lepidoderma effusum Rokade & Nanir
and Licea elloriana Nanir & Rokade are recorded from Dangs forest by Ranade et al. (2012) during the study on myxomycetes of India. In contrast,
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Physarum polycephalum Schwein and Stemonitis fusca Roth. are reported in our previous study of
fungal diversity of Gujarat (Rajput et al. 2015), whereas Arcyria cinerea [Bull.] Pers., Arcyria
denudata Fr., Ceratiomyxa fruticulosa [O.F. Mill.] T. Macbr., Cribraria cancellata [Batsch]
Nann.-Bremek., Fuligo septica [L.] F.H. Wigg, Hemitrichia calyculata [Speg.] M. L Farr and
Stemonitis axifera [Bull.] T. Macbr., are reported for the first time from Gujarat.

Due to importance of myxomyecetes in biological research (Keller & Everheart 2010) this
group has been studied extensively worldwide but similar information on their diversity in Gujarat
is lacking. Recently, few studies on other groups of fungal diversity of Gujarat have been initiated
but most of them are concentrated around the plant or human pathogens (Arya et al. 2008, Saxena
& Ratnthora 2009, Gajjar et al. 2011, 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) and documented 334 species while only
five species of myxomycetes have been reported in previous study (Ranade et al. 2012, Rajput et al.
2015). Our extensive field work during the present study resulted in the collection of 12 species
belonging to 10 genera from which seven species are additions to Gujarat state. Looking to the
biogeography and variety of climatic conditions such as moist deciduous forest to pure desert
conditions, there may be more number of species of myxomycetes in Gujarat. Therefore, further
studies are warranted to document the diversity of the Gujarat state.
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