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The induction of resistance

How to strengthen plant defenses?

Natural defenses

Cold

Bacteria

Age
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Popularity of investigations on induced resistance
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• Analogue of Salicylic 
Acid (SA), that is light 

sensitive

• BTH triggers Systemic 
Acquired Resistance   

(SAR)

or known as acibenzolar-S-methyl or

Benzo (1,2,3) thiadiazole-7 carbothionic acid S-methyl ester

Benzothiadiazole (BTH)
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ELICITOR
TARGET

Chromista Funghi Batteri Virus Fitoplasmi Insetti

Acibenzolar-S-Methyl or 

Benzothiadiazole (BTH)

X X X X X X

β-aminobutyric acid (BABA) X X X

Cerevisane X X

Chitosan X X X X X X

Glutathion + oligosaccharines X X X

Isonicotinic acid (INA) X X X X

Jasmonic acid (JA, MeJA) X X

Laminarin X X

Phosetyl-Al X X X X

Potassium phosphyte X X

Prohexadione-Ca X X

Protein hydrolysates X X

Salicylic acid (SA) X X X

Yeast extracts X X

Essential oils (TO,CO,OO,GO) X X X X X X
Romanazzi, 2014 Acta Italus
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https://www.cfsanappsexternal.fda.gov/scripts/fdcc/index.cfm?set=GRASNotices&sort=GRN_No&order=DESC
&startrow=1&type=basic&search=chitosan
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What’s chitosan? 

Chitosan is a natural biopolymer obtained from 

deacetylation of crab shells or extracted from fungi 

(e.g. Aspergillus sp.) with threefold activity





Dissolved in diluted acids

2 weeks after 
spray
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COLD STORAGE SHELF LIFE

cv Sweet Heart

Days of storage

Sweet cherry cultivars: Lapins and Sweet Heart

4 treatments: 3 blooming stage + 1 preharvest

Basic substances: 1. Chitosan

2. Sodium bicarbonate

21 days of cold storage (1± 1 °C) and 4 days of 

shelf life (20 ± 1 °C) in microperforated plastic

bags

UNIVERSITY OF BARI ALDO MORO
Prof. Antonio Ippolito, Dr. Annamaria Mincuzzi

Reduction of disease incidence and severity

Alternaria spp.         Botrytis cinerea





https://www.sciencedirect.com/science/article/pii/S0959652624015798?via%3Dihub
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Contenuto in trans-resveratrolo e catechina 

dell’epidermide di bacche trattate con chitosano e UV-C

Trattamento

Autumn Black B36-55

Trans-

resveratrolo

Catechina Trans-

resveratrolo

Catechina 

Chitosano ND* ND 1.90 C ND

UV-C 17.56 b 1.37 b 18.12 B ND

Chitosano + 

UV-C

23.35 a 2.55 a 22.00 A ND

Testimone ND ND 1.84 C ND

*ND = Inferiore al limite di determinazione (0.2 µg/g peso fresco della buccia)



Macchine per trattamenti con UV-C







Supplementary Figure S1. Self-propelled UV-C irradiation apparatus with four irradiation 

units covering four raised beds with strawberry plants in high tunnel at the USDA-ARS 

Appalachian Fruit Research Station in Kearneysville, WV.



Keep high and eventually increase the resistance of plant tissues

Induced resistance needs to be applied at proper time
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Keep high and eventually increase the resistance of plant tissues

Harvested fruit and vegetables are in a delicate dynamic equilibrium

Prusky and Romanazzi, 2023 ARP
https://doi.org/10.1146/annurev-phyto-021722-035135 

https://doi.org/10.1146/annurev-phyto-021722-035135


Considerations
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