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Abstract 

 

Nine tall fescue (Festuca arundinacea Schreb) accessions collected on the Cantabrian range 

were characterised at the Centro de Investigaciones Agrarias de Mabegondo (43º 14’ 50’’ N, 

8º 15’ 45’’ W) near the coast (100 masl) on a silt loam soil over a three-year period (2003-

2005) in a randomised complete block design with three replicates of 10 plants per accession. 

Two commercial cultivars (Fawn and Tima) were also included in this study. The entries 

included accessions and cultivars were evaluated for nine agronomical characteristics each 

year and at the end of the third year for endophyte presence. Tall fescue accessions showed 

higher agronomic values than Fawn in 88% of the cases and than Tima in 55% of the cases. 

Accessions diversity measured by the coefficient of variation was higher than the controls. 

Eight (99%) of the nine accessions contained endophyte with a range of 8 to 30%.  
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Introduction 

 

Tall fescue (Festuca arundinacea Schreb, 2n = 6x = 42) is a temperate outcrossing, native 

perennial grass that is usually found in the North of Spain (Lopez and Oliveira, 2000). While 

it is productive and persistent in this area, its use has often been limited by weak seedling 

vigour and less apetecible by cattle than perennial ryegrass (Piñeiro and Perez, 1981).  

 

In North Spain, tall fescue populations are commonly infected by endophytes. Oliveira and 

Castro, 1997) found that seventeen accessions (90%) of nineteen accessions contained 

endophyte fungus with a range of 7 to 100%.  

 

Since 2003, nine wild populations collected on the Cantabrian range are being evaluated 

together with other grass species (Costal et al., 2004). 

 

The objective of this research was to characterise the variability of northern Spanish tall 

fescue accessions, on the basis of agronomical characteristics and endophyte presence. 

Knowledge of this variability should provide useful information concerning the potential 

value of these accessions to Spanish breeding programs. 

 

Materials and Methods 

 

Originally, seed of nine tall fescue accessions was collected from grasslands in the Cantabrian 

range (northern Spain). The agronomical study was established at the Centro de 

Investigaciones Agrarias de Mabegondo (43º 14’ 50’’ N, 8º 15’ 45’’ W) near the coast (100 

masl) on a silt loam soil over a three-year period (2003-2005) in a randomised complete block 



design with three replicates of 10 plants per accession. Plants were transplanted to the field in 

February 2003, 50 cm apart. Two commercial cultivars (Fawn and Tima) were also included 

in this study. 

 

The site received the same amount of fertilizer throughout the three years of study, a total of 

3.2 g N m
2
, 4 g of P2O5 and K2O m

2 
per year.  

 

The agronomical characters studied are shoed in Table 1. For the qualitative characters, the 

non-parametric Kruskal-Wallis test was used to test the existence of statistically significant 

differences between entries. For the quantitative trait heading date analysis of variance was 

performed first per year and to observe error homogeneity to combine the statistical analysis 

for the three years. 

 

The level of endophyte in each accession was checked by collecting at least 150 seeds per 

accession at the end of the third year in the nursery and using the method described by Latch 

et al. (1987). 

 

Statistical analyses were computed using SPSS version 11.5 (SPSS, 2002). 

 

Results and Discussion 

 
Table 1. Means, standard deviations (SD) and coefficient of variation (CV) of the traits studied on nine tall 

fescue populations collected in the Cantabrian range and the controls ‘Fawn’ and ‘Tima’ . NUMBA1 is the 

accession code. The traits used are: CRO, CRI, CRP, growths in autumn, winter and spring (1= very low to 5 = 

very high), HAB, growth habit (1= prostrate to 5=erect), AH, leaf width (1 very narrow to 5 = very wide), FES, 

heading date as the number of day after March first, ABIN, inflorescence abundance (1 = very low to 5 = very 

high), CRESP, growth at heading date (1 = very low to 5 = very high), ENF, autumn susceptibility to stem rust 

(1 = very high to 5 = very low), ENDO, infection percentage. Means of the quantitative character heading date 

were compared using the Duncan test. Means followed by different letters were significantly different at 5%. 

 

NUMBA CRO CRI CRP HAB AH FES ABINF CRESP ENF ENDO 

1223 2.6 2.2 2.9 3.0 3.9 45.0d 2.9 3.0 3.2 15 

1224 2.9 2.7 3.1 3.2 2.8 40.7e 3.0 2.9 3.2 30 

1249 3.1 2.9 3.6 3.2 3.4 44.8d 3.3 3.6 3.5 13 

1250 3.2 2.9 3.5 2.9 2.8 49.3bc 3.1 3.6 3.5 14 

1251 3.4 3.1 3.8 2.9 2.9 48.2bc 3.4 3.9 3.6 0 

1294 3.7 3.3 4.1 3.1 3.1 47.3cd 3.8 3.7 3.6 8 

1295 3.0 2.7 3.5 3.0 3.5 44.6d 2.8 3.3 3.4 12 

1296 2.9 2.8 3.1 2.7 3.1 50.5b 3.0 3.2 3.4 13 

1297 2.0 1.6 2.2 3.1 1.9 57.9a 2.8 2.2 3.6 18 

Mean 2.9 2.7 3.3 3.0 3.1 47.6 3.1 3.3 3.5  

SD 0.4 0.5 0.5 0.1 0.5 4.6 0.3 0.5 0.2  

CV% 14.9 17.7 15.7 4.1 17.3 9.6 9.8 14.6 4.9  

Fawn 2.2 2.1 3.1 2.9 3.4 43.0b 2.8 2.6 3.0  

Tima 2.8 2.5 3.4 3.0 2.9 47.4a 3.3 3.4 3.6  

Mean 2.5 2.2 3.2 2.9 3.1 45.2 3.0 3.0 3.2  

SD 0.3 0.2 0.1 0.1 0.2 2.2 0.2 0.4 0.2  

CV% 12.0 11.1 4.6 1.7 7.9 4.9 6.7 13.3 7.7  

 

 

For the qualitative characteristics, non-parametric Kruskal-Wallis test showed significant 

differences (P < 0.05) for all the characteristics. For the only quantitative trait studied 

(heading date), there were significant differences (P < 0.05) among accessions. Tall fescue 

accessions showed higher agronomic values than Fawn in 88% of the cases and than Tima in 

55% of the cases. It is noteworthy the good forage values (best seasonal growths and autumn 



stem rust tolerances) of the accession 1294 collected at Cardeo (Mieres). Accessions diversity 

measured by the coefficient of variation was higher than the controls. Eight (99%) of the nine 

accessions contained endophyte with a range of 8 to 30%.  

 

Conclusion 

 

On average, it was observed that accessions of tall fescue collected in the Cantabrian range 

performed agronomically better than the two commercial cultivars used as controls Fawn and 

Tima. Accession 1294 from Cardeo (Mieres) showed the best seasonal growths and autumn 

stem rust tolerances. 
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