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We investigated on the genetic diversity of endophytes in native 
populations of tetraploid, hexaploid and octaploid tall fescue 
(Lolium arundinaceum) in Europe and North Africa. In hexaploid 
tall fescue, different species of endophytes had previously 
been identified and designated FaTG-1 (= Neotyphodium 
coenophialum), FaTG-2 and FaTG-3. We investigated the 
possibility that hosts of the different Neotyphodium species 
represented cryptic species of hexaploid tall fescue. Hosts of N. 
coenophialum were identified in northern Europe, Iberia, and 
Morocco, but not elsewhere in northern Africa. Hosts of FaTG-2 
and FaTG-3 were identified in the southern European peninsula 
of Iberia and island of Sardinia, as well as northern Africa. 
Chloroplast sequence phylogenies suggested that hosts of FaTG-
2 and FaTG-3 were closely related to each other, but as distantly 
related to hosts of N. coenophialum as they were to Lolium 
multiflorum (an annual ryegrass), L. perenne (perennial ryegrass) 
and L. pratense (meadow fescue). Genome sizes of both European 
and Mediterranean tall fescue were estimated by staining nuclei 

with CyStain® UV Precise P and assessing fluorescence with 
a Partec Ploidy Analyser PA-I. Hosts of N. coenophialum had 
significantly larger genomes than hosts of FaTG-2 and FaTG-
3 (Fig.1). These results support the hypothesis that hexaploid 
tall fescue comprises two or more cryptic species with partially 
overlapping ranges, and that the different cryptic species host 
different endophyte species. Interestingly, N. coenophialum was 
also identified in tetraploid tall fescue from France (near Apt) 
and octaploid tall fescue from Morocco. Its occurrence in the 
tetraploid is in keeping with published chloroplast phylogenies, 
suggesting that N. coenophialum was in the tetraploid maternal 
ancestor when it hybridised with meadow fescue to give the more 
common hexaploid variety.
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