
Radial mycelial growth of fungal colonies of decay causing 
fungi on PDA amended with resistance inducers 
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Monilinia laxa Botrytis cinerea Rhizopus stolonifer Alternaria alternata
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Monilinia laxa Botrytis cinerea Rhizopus stolonifer Alternaria alternata 
Feliziani et al., 2013 PBT 



Location and content of 
hydrogen peroxide in mature 
‘Thompson Seedless’ grape 

berry tissue as shown by 
scanning electron microscope 

The berries were treated with:  
A – Water (control)  
B – K sorbate 
C – Fungicides 
D – Chitosan-A (OII-YS) 
E – Chitosan-B (Chito Plant) 
F – Chitosan-C (Armour-Zen) 
 The reaction product of hydrogen peroxide 
and cerium chloride is cerium hydroxide, 

that is highlighted by the pink pixels 

INDUCTION OF RESISTANCE 

Feliziani et al., 2013 Plant Disease 



The resistance 
inducers 

triggered the 
expression of a 
large number 
of genes that 
lead to the 

physiological 
events involved 

in plant 
defense 

Landi et al., 2014 JAFC 



What is Bois noir? 
It is the most widespread phytoplasma disease of 

grapevine in Europe and Mediterranean area 



Ip 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1 2 3 4 5 6 7 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 6 7 8 9

14
13
12
11
10
9
8
7
6
5
4
3
2
1

Symptomatic plants in 2009 (24%) 

New symptomatic plants in 2010 (20%) 
Recovered plants in 2010 (6%) 

Symptomless plants in 2009-2010 

Vineyard cv Chardonnay, Montalto Marche (AP), 
Central Italy 

1741 plants 

Total symptomatic plants in 2010: 38%!  

Murolo et al., 2014 Plant Pathology 
Murolo and Romanazzi, 2015 IGE 



Net photosynthesis Stomatal conductance 

Transpiration rate Intercellular CO2 

Max quantum efficiency Total chlorophyll content 

mRWC 



Treatments 

Commercial 

formulation 
Company 

Active 

ingredient 

Preharvest 

interval 

(d) 

Spacing of 

treatments 

Application 

rate (kg/ha 

or l/ha) 

Plant 

Protection 

Product/ 

Use on 

grapevine 

Aliette Bayer, D Phosetyl-Al 40 21 2.5-3.0 yes/yes 

Kendal Valagro, 
Atessa (CH), I  

Glutathion + 
oligosaccharines - 5-10 2.5-4.0 no/yes* 

Chito Plant Chipro, 
Brema, D Chitosan - n.d. 0.05-5.0 no/yes* 

Bion Syngenta, CH 
Acibenzolar-S-
methyl 
(benzothiadiazole) 

- 7-14 0.15-0.2 yes/no 

Olivis 
Agrisystem, 
Lamezia 
Terme (CZ), I 

Glutathion + 
oligosaccharines - 7-10 3-4.0 no/yes* 

Control 

*fertiliser that can promote plant defenses 



Treatment 
Year Sum of 

ranks 2007 2008 2009 2010 
Aliette 4 5 4 6 19 
Kendal 3 1 1 3 8 
Chito Plant 5 4 4 5 18 
Bion 1 2 3 1 7 
Olivis 2 3 2 3 10 
Control 6 6 6 2 20 

Treatment 
Recovered plants (%) 

Average  
2007 2008 2009 2010 

Aliette 65.7 ab 28.6 bc 33.3 b 20.0 b 36.9±10.0 
Kendal 71.4 a 57.1 a 58.4 a 28.6 b 53.9±9.0 
Chito Plant 48.6 bc 31.2 bc 33.3 b  27.3 b 35.1±4.7 
Bion 79.5 a 53.3 ab 41.7 ab 53.4 a 56.7±7.8 
Olivis 74.5 a 50.0 ab 50.0 a 28.6 b 50.8±9.4 
Control 37.5 c 23.1 c 8.3 c 36.8 ab 26.4±8.9 

Romanazzi et al., 2013 Phytopathology 
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+ vines with BN symptoms  
-  recovered plants 
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