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INTRODUCTION   
Red clover (Trifolium pratense L.) is one of the most important forage legumes in temperate climates. It is 
not only an excellent feed for cattle, but also valued for its ability to fix atmospheric nitrogen, which helps to 
improve and maintain soil fertility. Southern anthracnose, caused by Colletotrichum trifolii, is a devastating 
disease, leading to severe yield losses. 

This study aims to shed light on the genetic control of anthracnose resistance through genome sequencing 
and genome-wide association studies (GWAS).

OUTLOOK 
• 400 red clover accessions will be spray inoculated in the greenhouse

• All accessions will be screened for anthracnose resistance in the field (five locations)

• Data collected will be used for genome-wide association mapping

METHODS
• F1 progenies of four reciprocal bi-parental crosses of synthetic breeding material 

were spray inoculated with a single-spore isolate 

• Survivor plants were again spray inoculated with a mixture of seven additional isolates 

FIRST RESULTS
• Single isolate inoculation yielded a segre-

gation ratio of 1:1 or 1:0, indicating that one  
dominant locus is governing resistance 

• Subsequent inoculation with the isolate mixture 
strongly suggested the existence of at least one 
additional resistance locus 

• Genotyping by sequencing of pooled leaf  
samples revealed potential candidate genes 
involved in basal defense against fungal patho-
gens

Figure 5: Percentage of plants resistent 
(green) or susebtible (blue) after inocua-
ting with a single- spore isolate

Figure 6: SNPs from GWAS associated 
with resistance to southern anthracnose

Figure 4: Spray inoculation with 
Colletotrichum trifolii

Figure 7: Red clover accessions in the greenhouse before spray inoculation with 
Colletotrichum trifolii

Figure 8: Field trial with 400 red clover accessions for resistance phenotyping
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Figure 1: Setae (left) and conidia (right) of Colletotri-
chum trifolii

Figure 3: Natural infection with southern anthracnose 
on susceptible and resistant cultivars

Figure 2: Disease symptoms one week after spray 
inoculation 
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