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2013 PBT

Feliziani et al.,



INDUCTION OF RES

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 (OlI-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

Feliziani et al., 2013 Plant Disease
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What i1s Bois noir?

It Is the most widespread phytoplasma disease of
grapevine In Europe and Mediterranean area

;, -:—' ‘




Vineyard cv Chardonnay, Montalto Marche (AP),

Central Italy
1741 plants
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Symptomatic plants in 2009 (24%)
Recovered plants in 2010 (6%)

New symptomatic plants in 2010 (20%)
Symptomless plants in 2009-2010

Total symptomatic plants in 2010: 38%o!

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



Healthy g rapeving Symplomabic grapeving

HG ey SG-as e 5G-8 — G4
Physiologia Plantarum 145: 286-295. 2012 16 - | d 06
A Net photosynthesis B E_isctomata conductance

— 12 © : b p © -

- 2 = oe Ty 04

" 3 E

g’ B
Effects of Bois noir on ¢ <.

stomatal conductance ¢ . "
(Vitis vinifera) cv. Chart

3 8
1 =

_ : : : . 2] i i 00
¢ Transpiration rate p Intercellular Cg)D2

a8
Solomon T. Endeshaw, Sergio Murolo, o gl .
Department of Agricultural, Food and Environmental Sci % 41 o
T | I
Table 1. Productive parameters of the HG (n = 3) o AL AL ..
are mean £+ se. HG4, asymptomatic grapevine in tl e £ Max quantum efficiency|| ¢ Tot
showed BN symptoms in the present season. 08 bo by p b2 b
a " t4p £
Parameter HG o M 7 g
= b &
= 04 @
yield (g plant=") 4960.0+1313.4 145 %
02 e
Bunches/plant (n) 243445 1 :

. o0 - | B | ERiE | B Lo
Dried bunches/plant (n) 0 oa Wy August September
Dehydrated 0 G

bunches/plant (n) ]

Asymptomatic bunch 190.8 £ 18.0 20 g 0
weight (g) %
Symptomatic bunch - 7
weight (g) .
ASE::E E]tf?tr?;;:lc bE‘rr‘_‘;" 1 63 :I: ':ID 1 ’ July ﬁ.ugust“. Sepheml:ler:
S}I'ITI ptnmatic bE'FI"_I," - {J Fig. 3. Changes through the season from July to September in: {4) net photosyrithesis (Pr), (B) stomatal conductance {gs), (C) transpiration rate (E),
WE‘IQ ht {g} (D) intercellular CO0z concentration{C;), (E) the maximum quantum efficiency (Fu'Fm}, (F) the total chlorophyll (chl 3 + b) content (SPAD units) and

(3) the mRWC. Mean (£se) data are shown for HGs (0= 3), 5Gs (n = 4) and for HG4 plant four leaves (n = 4). Means in the same month marked
with different letter(s) are significantly different at P = 0.05.




Treatments

Aliette Bayer, D Phosetyl-Al
Valagro, Glutathion +

T Atessa (CH), | oligosaccharines

Chito Plant  SMPrO Chitosan :
Brema, D

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

. Ag”Sy.Stem’ Glutathion +
Olivis Lamezia oligosaccharines )
Terme (C2), | J

Control

*fertiliser that can promote plant defenses

2.5-3.0 yes/yes
5-10 2.5-4.0 no/yes*
n.d. 0.05-5.0 no/yes*
7-14 0.15-0.2 yes/no
7-10 3-4.0 no/yes*



Recovered plants (%)

Treatment Average
2007 2008 2009 2010
Aliette 65.7ab 28.6bc 33.3b 20.0b 36.9+10.0
Kendal 714a 57.1a 584a 286b 53.9+9.0
ChitoPlant  486bc 31.2bc 33.3b 27.3b 35.1+4.7
Bion 795a 53.3ab 41.7ab 534a 56.7+7.8
Olivis 745a 50.0ab 50.0a 286b 50.8+9.4
Control 375¢c 231c 83c 36.8ab 26.4%8.9
Treatment vear Sum of
2007 2008 2009 2010 ranks
Aliette 4 5 4 6 19
Kendal 3 1 1 3 8
Chito Plant 5 4 4 5 18
Bion 1 2 3 1 I
Olivis 2 3 2 3 10
Control 6 6 6 2 20

Romanazzi et al., 2013 Phytopathology
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Journal of Agricultural Engineering 2016; volume XLVII:497 w

Evaluation of the characteristics of vineyard pruning residues
for energy applications: effect of different copper-based treatments

Daniele Duca, Giuseppe Toscano, Andrea Pizzi, Giorgio Rossini, Sara Fabrizi, Giulia
Lucesoli, Andrea Servili, Valeria Mancini, Gianfranco Romanazzi, Chiara Mengarelli

Department of Agricultural, Food and Environmental Sciences, Marche Polytechnic University,

Ancona, Italy

Table 2. Comparison between copper distributed and copper registered (mean values) in pruning wood and soil,

Copper absolute value Copper concentration Copper concentration
(kg'ha) in the vine pruning {mg/kg) in the soil (mg/flg)
Bordeaux mixture 1.0 19.2 1134
Copper hydroxide 548 10.6 102.8
Laminarin + copper hydroxide/fcopper oxide 1.8 85 80
Farm application 43 10.% 86.3
Control - [l 883
[page 24] [Journal of Agricultural Engineering 2016; XLVI:497] OPEN a ACCESS



Disease Control and Pest Management

Chitosan Oligomers and Copper Sulfate Induce Grapevine Defense
Reactions and Resistance to Gray Mold and Downy Mildew

Aziz Aziz, Patricia Trotel-Aziz, Laurent Dhuicq, Philippe Jeandet, Michel Couderchet, and Guy Vernet

First, second, fifth, and sixth authors: Eco-Toxicologie, URVVC-EA 2069, Université de Reims, B.P. 1039, F-51687 Reims cedex 2, France;
third author: Agrolor, CA Le Cahn 17, rue Laurent Bonnevay 54100 Nancy, France; and fourth author: (Enologie & Chimie Appliquée,
URVYVC-EA 2069, Université de Reims, B.P. 1039, F-51687 Reims cedex 2, France.

Current address of A. Aziz, P. Trotel-Aziz, and M. Couderchet: Plantes-Pesticides & Développement Durable, URVVC-EA 2069, Université

de Eeims, B.P. 1039, F-31687 Reims cedex 2, France.
Accepted for publication 22 May 2006.

ABSTRACT

Ariz, A Trotel-Azir, P, Dhuweg, L., Jeandet, P, Covuderchet, M., and
Vemet, G, 2006, Chitosan oligomers and copper sulfate induce grapevine

defense reactions and resistance to gray mold and downy mildew. Phyto-
patholozy 96:1188-1194.

Chitosan (CHN), a deacetylated denvative of chitin, was shown to be
cfficient in promoting plant defense reactions. CHMN oligomers of differ-
ent molecolar weight (MW and degree of acetvlation (DA) tnggersd an
accumulation of phytoalexins, trans- and cis-resveratrol and their deriva-
tives E-vinifenin and picerd, in grapevine leaves. Highest phytoalexin
production was achicved within 28 h of incubation wath CHN at 200 pg/ml
with an MW of 1500 and a DA of 20% (CHN1.5720), while oligomers

with greater MW were less efficient, indicating that a specific MW
threshold could be required for phytoalexin response. Treatment of grape-
vine leaves by highly active CHIN1.320 also led to marked induction of
chitinase and B-1,3-glucanase activities, CHMN 1.5/20 applied together with
copper sulfate (Co®0y) strongly induced phytoalexin accumulation.
CuS0, alone, especially at low concentrations also elicited a substantial
production of phvtoalexins in grapevine leaves. Evidence is also provided
that CHN1.5720 significantly reduced the infection of grapevine leaves by
Botrviiy cinerea and Plasmopara vificola, and in combination with
CuS0, conferred protection against both pathogens.

Addittomal kevwords: ehoitor, Vs vimifera.
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