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Plants are known to exhibit several defense mechanisms; systemic acquired resistance 
(SAR) is one of them. SAR has gained considerable attention in crop production because it 
imparts broad-spectrum and long-lasting immunity in noninfected tissues. In general, SAR can 
be induced by infection with a pathogen or treatment with either a biological or chemical 
elicitor. In addition, recent studies have suggested that SAR can be induced by extracts of some 
plant species such as the giant knotweed (Reynoutria sachalinensis), spinach (Spinacia 
oleracea), and rhubarb (Rheum rhaponticum). Using bioassay, we screened extracts from 409 
plant species for their ability to induce SAR in cucumber plants; Colletotrichum lagenarium 
was used as the plant pathogen. The Japanese shallot rakkyo (Allium chinense G. Don) is a 
traditional spice plant that originated in China. It was one of the 12 plant species selected by 
first screening.  

Using cotton buds, we applied extracts from rakkyo to the surface of cucumber 
cotyledons. Two days after this treatment, 1 ml of conidial suspension of C. lagenarium per 
plant was inoculated into the cotyledon surface and sprayed on the first true leaf with a hand 
sprayer. The cucumber plants were kept under observation in chambers and were inspected 
daily for the symptoms of C. lagenarium infection. The results of our study showed that 
application of extracts from rakkyo to cucumber cotyledons led to extreme reduction in the 
severity of anthracnose symptoms in these plants. In addition, suppression of the severity was 
also observed in the first true leaf, which was not treated with extracts from rakkyo. Similar 
results were obtained for all 13 varieties of rakkyo tested. Furthermore, anthracnose symptoms 
in cucumber were suppressed when cucumber plants were grown in nurse soil that contained 
rakkyo extracts. Higher expression of the acidic peroxidase (POD) gene, which is regarded as a 
putative SAR marker in cucumber, was detected in the first true leaf when extracts from rakkyo 
were applied to the cotyledon surface. On the basis of these results, we concluded that extracts 
from rakkyo induced SAR in the cucumber plant. 


