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Taxonomic identification of Arbuscular Mycorrhizal (AM) fungi

B. F. Rodrigues
Department of Botany, Goa University,

Goa 403206.

Arbuscular mycorrhizal (AM) fungi, a major component of soil microbial 

community, forms symbiotic association with the roots of more than 90% of terrestrial 
plants. It is now evident that the AM fungi originated more than 460 million years ago 
(Redecker et ai, 2000). These fungi may have played a crucial role in facilitating the 

colonization of land by plants.
Various morphological characters play an important role in establishing the 

taxonomic identity and relationships of AM species and thus aids in the construction of a 
workable system of classification. Hence, undoubtedly, certain characters will be of 
greater importance than others. Various morphological characteristics used for the 
identification of AM fungi are listed in Table 1.

Table 1: Various morphological characters of spores used for identification of AM fungi.

Morphological characters

Sporocarp morphology Size, Shape, Peridium.
Spore morphology Colour, Shape, Size, Content.
Subtending hyphae Shape, Width, Pore Occlusion.
Auxiliary Cells Ornamentation.
Mycorrhizal Anatomy Hyphal characters, Intraradical spores.

Spore wall structure Colour, Dimension, Number, Type, Ornamentation, 
Reaction.

Spore Germination Direct, Indirect

These fossilized fungal hyphae and spores strongly resembled modem AM fungi. 
This evidence indicates that AM fungi represent an ancient phylogenetic clade within the 
fungi. Until recently there was confusion about their monophyly (Morton, 2000). 

However, the later studies have clearly indicated that they belong to a distinct
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monophyletic group quite separate from other fungi (SchtiBler et al. 2001). The AM 

fungal taxonomy has advanced has greatly during the last three decades. Since molecular 

methods have been used to elucidate the phylogenetic relationships among these fungi, 

their classification has been in a rapid transition. Molecular field studies have also 
revealed a large number of putative new species. Presently, the AM fungi are placed in 

the phylum Glomeromycota, which currently comprises of approximately 150 described 

species distributed among 10 genera. With the exception of genus Geosiphon, remaining 

all are exclusively mycorrhizal. The most recent classification of AM fungi is given in 
Table 2 (refer page 47).

In this system of classification the AM fungi are placed in four orders viz., 

Archaeosporales Walker & SchüBler, DIversisporales Walker & SchüBler, Glomerales 
Morton & Benny, and Paraglomerales Walker & SchiiBler, belonging to the class 

Glomeromycetes Cavalier-Smith of the Phylum Glomeromycota Walker & SchiiBler 
(SchüBler et a i,  2001). Molecular investigations showed that fungi of the phylum are 

more closely related to members of the phyla Ascomycota and Basidiomycota than to 
those of the phylum Zygomycota, as believed earlier (Gerdemann and Trappe, 1974; 
Lawrynowicz, 1979; Morton and Benny, 1990). About 160 species of AM fungi has been 
described so far. However, according to Morton et a i, (1994), the number of species of 

this group of fungi may reach up to 2700.

Characteristic features of the Orders:

1. Order: Archaeosporales
The fungi of the order Archaeosporales form endocytosymbioses with 

photoautotrophic prokaryotes [Geosiphon pyriformis (Kütz.) Wettstein emend. 
SchüBler] or produce mycorrhizae with arbuscules, with or without vesicles.

Their spores are colourless and do not react in Melzer’s reagent.
- Glomoid spores (identical to those of fungi of the genus Glomus) form singly or 

in clusters on or under the soil surface.
- Acaulosporioid spores (similar to those of members of the genus Acaulospora) 

develop singly in the soil.
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- These fungi differ from other AM fungi by the possession of different rRNA 

SSU sequence.
The order Archaeosporales contains two families, Archaeosporaceae with the 

genus Archaeospora, and Geosiphonaceae Engler et Gilg emend. SchQBIer with 

the genus Geosiphon (Ktitz.) v. Wettstein.

2. Order: Diversisporales
- Members of the order Diversisporales form mycorrhizae with arbuscules, 

frequently lacking vesicles, with or without auxiliary cells.

- Spores develop either inside (entrophosporioid spores of the genus 

Entrophospora) or laterally on the neck of a sporiferous saccule (acaulosporioid 

spores of the genus Acaulospora), from a bulbous base on the sporiferous hypha 

(gigasporioid spores of the genera Gigaspora and Scutellospora), or blastically at 
the tip of a sporogenous hypha (glomoid spores of the genera Diversispora and 

Pacispora).

- These fungi differ from other AM fungi by the possession of different rRNA 
SSU sequence.

- The order Diversisporales is represented by four families, Diversisporaceae with 

the genus Diversispora, Acaulosporaceae with the genera Acaulospora and 

Entrophospora, Gigasporaceae with the genera Gigaspora and Scuteüospora, 
and Pacisporaceae with the genus Pacispora.

3. Order: Glomerales

- Fungi of the order Glomerales usually are hypogeous, rarely epigeous. They 
produce mycorrhizae with arbuscules, vesicles, and spores. Spores form either 
blastically at the tip of a sporogenous hypha or intercallarly inside them.
Spores occur singly, in clusters or sporocarps having a peridium.

- These fungi differ from other AM fungi by the possession of different rRNA 
SSU sequence.
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The order Glomerales is represented by one family Glomeraceae includes one 
genus, Glomus.

4. Order: Paraglomerales
Species of the order Paraglomerales form arbuscular mycorrhizae, rarely with 

vesicles.

Spores are glomoid and colourless.
- These fimgi differ from other AM fungi by the possession of different rRNA 

SSU sequence.
The order Paraglomerales is represented by one family, Paraglomeraceae, 

containing one genus, Paraglomus.
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Presently, the AM fungi are placed in the phylum Glomeromycota, which currently 

comprises of approximately 150 described species distributed among 10 genera (Table 

2). With the exception of genus Geosiphon, remaining all are exclusively mycorrhizal.

Table 2: M ost recent classification of AM fungi (with Glomus subgroups as defined by 
Schwarzott et ah, 2001).

Phylum : Glomeromycota
Class: Glomeromycetes

O rder: Glomerales
Family: Glomeraceae

Genus: Glomus (group A and B) 
O rder: Diversisporales

Family: Gigasporaceae
Genus: Gigaspora

Scutellospora 
Family: Acaulosporaceae

Genus: Acaulospora
Entrophospora 

Family: Pacisporaceae
Genus: Pacispora 

Family: Diversisporaceae
Genus: Diversispora

Glomus (group C)
O rder: Paraglomales

Family: Paraglomaceae
Genus: Paraglomus 

O rder: Archaeosporales
Family: Geosiphonaceae

Genus: Geosiphon 
Family: Archaeosporaceae

Genus: Archaeospora

Stages of development of AM fungi
Arbuscular mycorrhizal fungal spores occur in physiologically inactive stages in soil. 

The spore germinate grows and multiplies in the presence of actively growing roots of 
plants. The development of AM fungi in roots can be divided into four stages (Tommerup 

and Briggs, 1988):
> Spore germination and hyphal growth from infective propagules of AM fungi.
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