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Abstract: The aims of this study were to clarify the reproductive biology of the Ustilago filiformis Schrank, as causal agent of the stripe 
smut of Glyceria multiflora, determine the infection process of the pathogen and analyze the histological changes associated host-
Glyceria any fungus attack. Moreover, the life cycle of the fungus was elucidated for the first time. Both teliospores and basidiospores 
were found to be equally efficient in producing the infection in Glyceria plants after the plants had been inoculated. These results 
constitute an important contribution for the understanding of the epidemiology of the disease.
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Introduction
Smut fungi are Basidiomycota fungi belonging to the 
order Ustilaginales. They received this name due to the 
very conspicuous symptoms of black teliospore masses 
resembling smut, which they often produce on the host 
plants. There have been over 1,100 smut species recog-
nized in over 93 genera. Smuts infect more than 4,000 
plant species belonging to approximately 75 different 
plant families. The biggest group of this fungi infects 
monocots belonging to the Graminea, which include ce-
real crops. The smuts encompass, among others, the gen-
era Ustilago and Tilletia. The latter cause, the so-called, 
bunt diseases of various cereal crops. Between the spe-
cies genus Ustilago, the name of Ustilago longissima (based 
on Uredo longissima Sowerby 1799) should be replaced by 
Ustilago filiformis (based on Lycoperdon filiformis Schrank, 
in Hoppe 1793), accepted by the 13th International Bo-
tanical Congress in Sydney, Australia, 1981 (Vánky 1985; 
MycoBanK 2015).

Ustilago filiformis is the causal agent of the stripe smut 
in many species of the genus Glyceria, such as G. fluitans, 
G. grandis, G. multiflora, G. nemoralis, G. obtusa, G. plicata, 
and G. striata (Mordue 1991). Stripe smut produces chlo-
rosis and necrosis on the leaves. The infected plants are 
slightly stunted, and pale or yellowish-green. They pro-
duce new tillers partially atrophied of a pale greenish yel-
low color, and have a weak aspect. The plants usually fail 
to reach the flowering stage due to fungus damage. The 
geographical distribution of the disease is generalised to 
temperate areas of the world such as: Asia – Northern In-

dia, the USSR (Siberia); Europe – Austria, Bulgaria, Czech, 
Denmark, Finland, France, Germany, Hungary, Italy, Po-
land, Romania, Spain, Sweden, Switzerland, the United 
Kingdom, the former Yugoslavia; and North and South 
America. 

In Argentina, the disease was detected in the cities 
of Jeppener and La Plata which are in the Buenos Aires 
Province. The pathogen is transmitted through telio-
spores spreading by wind and water (Hirschhorn 1986; 
Mordue 1991; Astiz Gassó et al. 2006).

Glyceria multiflora Steudel is a native species. It is 
aquatic, glabrous, perennial, rhizomatous with long til-
lers, and it has wide ligule, narrow panicle lax, 20–60 cm 
long, and reddish–dark fruit cariopsis (Burkart 1969). In 
Argentina, it inhabits marginal areas of low grasslands 
of Mesopotamia and “Cuenca del Salado”, which are in 
the Buenos Aires Province. In these areas, it is of high 
value as cattle forage (Vidal and Piergentili 1973). The 
high productivity and good palatability of this species 
make it an interesting alternative in marginal farming 
areas of the country (Rossi et al. 2006, 2009; Alonso et al. 
2009).

Other smut species are recognised in terms of their 
life cycle and histopathology e.g. Sporisorium reilianum  
f. sp. zeae on Zea mays and Sorghum bicolor (L.) Moench 
(Wilson and Frederiksen 1970; Matyac 1985; Martinez  
et al. 2002).

The first aim of this work was to explain the repro-
ductive biology of the fungus U. filiformis. The second 
aim was to determine the pathogen’s process of infection.  
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Fig. 1.	 A – Plants of Glyceria naturally infected with Ustilago filiformis; B – Macroscopic observation of symptoms – chlorosis and 
necrosis – on leaves. The black teliospores of the fungus are a sign of the disease

Fig. 2.	 Reproductive structures observed by light microscope (LM) and scanning electron microscope (SEM): A – teliospores of 
Ustilago filiformis (LM), scale bar = 14 µ; B – teliospores of U. filiformis (SEM), scale bar = 22 µ; C, D – yeast-type teliospore 
germination showing basidiospores (ba) and basidiospores mating (ap) on PDA












