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Introduction 
 

In view of the expected climate change, including longer periods of drought stress, grass breeders and researchers are interested in better 

performing grasses. Lolium perenne (Lp) and Lolium multiflorum (Lm) are considered as the optimal species for grassland agriculture as they provide 

high yields of nutritious forage. However, they lack resilience against abiotic stress. Genes for abiotic stress tolerance can be found in the more 

robust and stress-adapted Festuca species (F. pratensis (Fp), F. arundinacea (Fa), F. glaucescens (Fg)). To combine the interesting characteristics of 

both Lolium and Festuca, different approaches can be used. Among them, interspecific hybridization between Lolium and Festuca can be very useful. 

The hybrids obtained after crosses between tetraploid Lolium (Lp or Lm) and tetraploid (Fp or Fg) or hexaploid (Fa) Festuca constitute an interesting 

genetic system to analyze interactions between the 2 genomes. Why do such hybrids perform better under drought stress? Which genes are 

expressed in these hybrids? These questions are to be answered in this project.  

Cross type N° of 
pollinations 

N° of 
embryos  

N° of hybrid 
seedlings 

Lm x Fa 929 402 6 

Lm x Fg 1356 355 7 

Lm x Fp 1507 325 1 

Lp x Fa 630 255 6 

Lp x Fg 1307 568 2 

Lp x Fp 1573 925 8 

Candidate gene Source Putative function 

GE298829 Lolium perenne L. (Foito et al. 2009) Glycosyl transferase 

GE298830 Lolium perenne L. (Foito et al. 2009) Thiamine biosynthesis protein 

GE298854 Lolium perenne L. (Foito et al. 2009) Asparaginyl endopeptidase 

DW249044 Festuca mairei (Wang and Bughrara 2007) Protoporphyrin IX Mg-chelatase subunit 

DW249059 Festuca mairei (Wang and Bughrara 2007) Glycine dehydrogenase P protein 

NCED Lolium perenne L. (Ruttink et al.; in press) 9-cis-epoxycarotenoid dioxygenase 

DREB Lolium perenne L. (Ruttink et al.; in press) Dehydration responsive element binding protein 
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Interspecific hybridisation 
 

Crosses were made between Lolium (both L. perenne and L. multiflorum) and Festuca 

genotypes (F. pratensis (Fp), F. arundinacea (Fa) and F. glaucescens (Fg)) according to 

the method of Ghesquière et al. (2010). These authors reported low female and male 

fertility in Festulolium hybrids obtained after crossing diploid Lolium with a diploid 

or polyploid Festuca, therefore crosses were made between tetraploidized Lolium 

and tetraploid/hexaploid Festuca genotypes. In total, 7302 pollinations were made 

(Table 1).  In vitro embryo rescue was successfully performed 9 to 16 days after 

pollination to circumvent postzygotic barriers and to enhance the efficiency of the 

interspecific crosses.  Initially, 2830 embryos were transferred in vitro but only 30 

seedlings remained after acclimatization in the greenhouse (Table 1). The hybrid 

character of the seedlings was confirmed with AFLP. However, the Fg parents (and 

respective siblings) need to be characterized more thoroughly since the ploidy level 

indicates it are hexaploid or mixoploid plants. In the end, GISH and FISH analysis 

will be used to further characterize the interspecific plant material and the parental 

species.  

Table 1:  Results of interspecific hybridization between 
Lolium and Festuca. Lp: L. perenne; Lm: L. multiflorum; Fp: F. 
pratensis; Fa: F. arundinacea; Fg: F. glaucescens. 

Table 2:  Overview of the candidate genes for drought tolerance that have been isolated.   

Candidate gene isolation 
 

In Lolium perenne, transcriptional profiling resulted in a set of fragments that were up- or down-regulated under induced water 

stress both in leaves and roots (Foito et al. 2009).  Wang and Bughrara (2007) similarly identified fragments of which the 

expression was altered under drought conditions in Festuca. In a preliminary experiment, a subset of these candidate genes 

was used for the development of primers in order to isolate the same fragments in our cultivars. Amplified fragments were 

cloned and the sequence was determined. As such, 5 candidate genes were successfully isolated: GE298829, GE298830, 

GE298854, DW249044 and DW249059 (Table 2). The same procedure is now being continued with the other differentially 

expressed fragments. Drought has been well-studied in many other crops as well and this resulted in an extensive list of genes 

potentially involved in the drought stress metabolism. We selected 3 major genes (NCED, DREB and P5CS) and searched for the 

homeologous sequence in L. perenne by using a transcriptome database (Ruttink et al.; in press). These fragments were also 

isolated in our cultivars and both NCED and DREB-like fragments could be cloned (Table 2). Several other candidate genes are 

currently being isolated. All isolated candidate genes will be used for allele mining in the interspecific hybrids by means of 

High Resolution Melting (HRM) analysis. In a later stage, RT-qPCR will be used to evaluate the effect of induced drought 

conditions on the expression of these candidate genes in species and allele-specific expression in interspecific hybrids. 
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