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Induced resistance is the method in which plants’ resistance is elicited by 

applying agents called elicitors to the plants, which would lead to disease prevention 

or reduced severity. Elicitors are molecules that can induce the production of 

antimicrobial phytoalexins as well as other defense responses in plants. Elicitor-

induced resistance rarely leads to complete pathogen control, but reduce lesion size 

and/or number instead. I investigated a novel elicitor extracted from the brown sea 

algae (Saragassum fusiforme) to elicit induced resistance of plants belonging to 

nightshade family. The studied elicitor showed ability to induce reactive oxygen 

species production and hypersensitive reaction induction in tomato (Solanum 

lycopersicum cultivars Lady First and House Momotaro) plant tissues. Prior 

applications of S. fusiforme extract followed by pathogen inoculation 24 hours later, 

offered S. lycopersicum plants significant protection against powdery mildew, late 

blight and grey mold diseases.  

The studied algal elicitor was investigated for inducing resistance responses in 

potato (Solanum tuberosum cultivars Sayaka and Rishiri) plants. Algal elicitor 

applications induced several resistance reactions in potato tissues. Infiltrating S. 

tuberosum leaves with the algal elicitor induced the oxidative burst; O2
- production 

was notably detected 3 and 9 hours after the treatment. Leaves infiltration also resulted 

in hypersensitive reaction induction. Treatments of potato tuber tissues with algal 

elicitor resulted in O2
- accumulation and hypersensitive reaction induction as well. 

Moreover, significant levels of antimicrobial phytoalexins were detected in potato 

tuber tissues that received prior algal elicitor treatments. In the plant-pathogen 

interaction tests, prior algal elicitor treatments compromised grey mold disease 

severity on S. tuberosum leaves. However, similar applications were not able to 

protect S. tuberosum plants against Phytophthora infestans, the causal of the important 

potato late blight. 

The eliciting activity of resistance reactions by algal elicitor was investigated 

in Nicotiana benthamiana. N. benthamiana leaves infiltrated with algal elicitor did not 



experience O2
- accumulation, however, experienced the hypersensitive response 

induction. Also, N. benthamiana plants were not protected against late blight disease 

due to algal elicitor treatments applied 24 hours prior to pathogen inoculation. 

I have investigated the antifungal effect of the algal elicitor against the studied 

pathogens using disk diffusion method. Algal elicitor does not possess any antifungal 

activity against P. infestans nor Botrytis cinerea. I have no means of investigating the 

direct antifungal activity against the obligate biotrophic pathogen Oidiom spp. Taking 

the results together, the water extract of S. fusiforme has no direct antifungal effect. 

However, it might be a novel elicitor of plants induced resistance, which is leading in 

some cases to plant protection against fungal diseases. 

Priming for potentiated induction of plant defense responses is an important 

part of induced disease resistance. Primed is a state of enhanced ability to mobilize 

pathogen- or elicitor-induced cellular defense responses of plants. Certain compounds 

lead to potentiation of defense responses rather than the direct up-regulation of 

defense signaling cascades, which might be advantageous in terms of energy costs for 

the plant. From a medical point of view, priming seems advantageous as well, because 

some SAR proteins have been reported to act as potent allergens in humans. Tributyl 

citrate (TBC) was extracted from P. infestans and its ability was analyzed to induce 

the primed state of S. tuberosum plants. 

TBC is a low molecular weight compound, which has important uses as 

plasticizer in film manufacturing and other industry. When applied at low 

concentrations (up to 100 μg/ml) onto S. tuberosum tuber tissues, TBC does not 

induce resistance reaction. In our laboratory, TBC was shown to have no enhancing 

effect on hypersensitive reaction and nitric oxide production induced by laminarin in 

potato tuber tissues. Here I showed that 100 μg/ml of TBC co-applied with a non-

inducing dose (1 mg/ml) of laminarin, lead to potentiation of phytoalexin production 

in S. tuberosum (cvs. Sayaka and Irish Cobbler) tubers. In Rishiri cultivar of S. 

tuberosum in which (1 mg/ml) laminarin treatment is able to induce phytoalexin 

accumulation, TBC co-application is able to maximize the amount of phytoalexin 

accumulated and detected by TLC. Similarly, applying TBC-laminarin combination 



induces O2
- production from tubers of Rishiri cultivar, while neither sole treatment of 

laminarin nor TBC does. I conclude that TBC is not an elicitor of plant defense 

responses, but a primer for potentiated induction of plant defense responses elicited by 

laminarin. 

Several sorts of induced plant resistance have been reported. Defense 

responses can be elicited in plants in response to recognition of compounds called 

elicitors. Plants, however, can be induced for potentiated induction of defense 

responses due to recognizing other sort of compounds called primers of plant defense. 

Some compounds have been reported to have a dual mode of action. In this work I 

report a novel elicitor extracted from the brown sea algae (S. fusiforme), which is able 

to induce several resistance reactions in plants belonging to nightshade family. The 

reported elicitor is also able to compromise severity of some fungal disease of plants. I 

also report TBC extracted from (P. infestans) as a novel primer of some defense 

responses in potato tubers. 

 


	Summary

