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Perennial ryegrass (Lolium perenne L.
(Lp)) is the most common fodder grass
in the temperate maritime environ-
ment. Due to global warming more dry
spells occur during summer, causing
severe reductions in dry matter yield of
perennial ryegrass. Tall fescue (Festuca
arundinaceae Schreb.(Fa)) on the other
hand, is more drought tolerant thanks
to its higher root biomass (Fig. 1).
However, digestibility of the F.
arundinaceae organic matter is lower
compared to L. perenne. We aim to
combine the beneficial traits of both
genera by interspecific hybridisation
(Festulolium synthetics).
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Fig. 1: Festuca arundinaceae (Fa) and Lolium perenne (Lp) in a
drought period in July 2010

Aim is to combine beneficial traits of Lolium and Festuca

Female parent Male parent # pollinations # embryos in vitro
initiated

# F1 plants 
in the field

# F1 plants in the 
field after winter

Lm (4x) Fa (6x) 929 325 5 4

Lm (4x) Fa (6x) 1356 568 6 5

Lm (4x) Fp (4x) 1507 567 0 0

Lp (4x) Fa (6x) 630 355 8 3

Lp (4x) Fg (4x) 6285 2224 1 1

Lp (4x) Fp (4x) 1573 613 11 7

Table 1: Overview of  interspecific crosses between Lolium and Festuca species and obtained Festulolium hybrids. 

Creation of Festulolium hybrid populations

Manual crosses were performed between tetraploid (2n=4x=28) genotypes of L. perenne
(Lp) or L. multiflorum (Lm) and tetraploid (2n=4x=28) genotypes of F. pratensis (Fp) or F.
glaucescens (Fg) and hexaploid (2n=6x=42) genotypes of F. arundinaceae (Fa) (Table 1).

Two polycrosses were established, one with 3 selected F1 genotypes of Lm (4x) x Fa (6x),
and one with 5 selected genotypes of Lp (4x) x Fp (4x). Syn1 and syn2 seeds are sown in
3 replicates together with reference varieties of Lp, Lm, Fp, and Fa.

Both F1 hybrid combinations Lm x Fa and Lp x Fp had good scores for stress parameters
(crown rust resistance, drought tolerance (Fig. 2), winter hardiness) compared to the
parental species. In addition, both F1 populations showed the expected chromosome
numbers and genome composition (Fig. 3).

Fig. 2: Evaluation of the Festulolium hybrids and the
parental species for drought tolerance using rain-out
shelters.

Fig. 3: GISH analysis on an F1 hybrid Lm x Fa showing 
14 Lm (green) and 21 Fa (blue) chromosomes.

Tetraploid and pentaploid F1 Festulolium have great 
potential for breeding towards more stress tolerance

Conclusion

Festulolium hybrids may be superior in yield and fodder quality to their Lolium parental
species. However, chromosome instability affects seed yield and genetic shift towards
Lolium.
To validate the potential of Festulolium hybrids, in future breeding it will be important to
select first for high seed yielding F2 genotypes.

Fig. 4: Seed yield of syn1 (2013) and syn2 (2017) of Lp x Fp and Lm x Fa
Festulolium compared to the seed yield of Lp and Lm in the same years.

Seed yield in Festulolium hybrid populations is lower 
than in Lolium

The seed yield of both
Festulolium synthetics was
inferior to the seed yield
of the Lolium species. The
seed yield of Lp (4x) x Fp
(4x) remained stable in
the two consecutive
generations. The seed
yield of Lm (4x) x Fa (6x)
dropped extremely from
syn1 to syn2.

Fig. 5: Left: Proportion of Lolium and Festuca in F1, F2 and F3 generations of Lp x Fp. Right: GISH analysis on an F3
hybrid Lp x Fp showing Lp (red), Fp (blue) and recombinant chromosomes.

The chromosome number (2n=4x=28) remained the same in the successive generations
of the Lp (4x) x Fp (4x) hybrids. GISH analysis revealed no clear shift to one of the
composing genomes, indicating a quite stable genome composition (Fig. 5).

However, in the Lm (4x) x Fa (6x) hybrids, the chromosome number decreased in the
successive generations. In addition, GISH analysis showed an unstable genome
composition with a clear shift towards the Lolium genome (Fig. 6).

Fig. 6: Left: Proportion of Lolium and Festuca in F1, F2 and F3 generations of Lm x Fa. Right: GISH analysis on an F3 hybrid
Lp x Fp showing Lp (red), Fp (blue) and recombinant chromosomes.

Genome instability in F2 and F3 Festulolium affects a genetic 
shift towards Lolium


