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Symptoms
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Symptoms : . :
ymp Main risk factors in the area

v" Presence of high levels of

inoculum
v" High number of orchards
v" Presence of very susceptible

cultivars (A. chinensis)

v' Temperature >152C during

blooming

Presence of polinators

High HR




Bacterial canker of kiwi

Major and minor hosts

Actinidia chinensis | Actinidia deliciosa
(summer kiwi, (kiwi, Chinese Actinidia arguta Actinidia kolomikta

chinese kiwi) gooseberry)

Pseudomonas syringae pv. actinidiae

Bacteria = Proteobacteria=p Gama-Proteobacteria = Pseudomonadales =

Pseudomonadaceae =% Pseudomonas sp.
Classified in to 4 biovars based on phenotipic and genomic characteristics
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Portuguese situation

Reynaud (2011)

“_--d.

'EPPO PRA

- Portugal
Balestra et al. 2010d: disease incidence as high as
30% was noted in 2010 and incidence has increased

up to 80% in 2011 (Renzi et al., 2011).

o March 2010

May 2009

June 2010

- T
:
-k .
= |
ano 2010 2011 2012 2013
n? total 10 175 71 293
pos 6 15 30 140
% 60% 9% 42% 48%
—
o °
Portuguese Control Plan B
P. syringae pv. actinidiae .
7

Progression of P. syringae pv. actinidiae infections in Latina

(Vanneste et al. 2011b). (circulo = 1km)



Incidence

03/2010 — First identification (Santa Maria da Feira), in plant material
imported sent by Direccao Regional de Agricultura do Norte (DRAPN)

2010-2012 Orchards Nurseries
neg pos freq. rel neg pos freq. Rel

TOTAL 44 42 48,84 156 6 3,70
Hayward 16 20 55,56 45 1 2,17
Bo Erica 4 0 0,00 15 0 0,00
Ciften 2 2 50,00 0 0 0,00
Summer kiwi 1 2 66,67 0 0 0,00
Tumori P1 3 2 40,00 38 2 5,00
p.e. D1 0 0 0,00 7 3 30,00
nd 18 16 47,06 7 0 0,00
Soreli 0 0 0,00 25 0 0,00
Belen 0 0 0,00 12 0 0,00
Tsechelidis 0 0 0,00 4 0 0,00
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Portuguese situation

Incidéncia de P.s. pv. actinidiae em pomares e materiais de
propagacao em Portugal (2010-2012)
180
160
140
120
% 100 B pomares neg
E 20 B pomares pos
= - m pomares freq. rel
M viveiros neg
40 - P
M viveiros pos
20 ~ I m viveiros freq. Rel
0 - I m
\al & & & S 2 M & S & &
S < & Al * ¢ < 2 &
AL Q\’b{é Q)O \}&6\6 «0'6\0 Q R «‘,?16\
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Sampling

v" Kiwi area in north Portugal —
1500ha

v Comission Decision n.2
2012/756/EU

v' Definition of portuguese
contaminated and disease free

areas
v" Definition of a sampling
strategy /2
v National Control Plan - N
surveillance of orchards,
nurseries and garden centres
v" Training courses for farmers
and inspectors
v’ Research

10 Q‘\
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Dagnoss

Samples from orchards, nurseries and imported propagation materials

aprox. 1000 (2010-2013)

v" Extraction from leaves, branches, fruits and roots
v’ Isolation on KMB

v' Conventional PCR

Scortichini et al., 2002 or Rees-Gerge et al., 2010
PAV 1 GGCGACGATCCGTAACTGGTCTGAGA 760 bp
P22 TTCCCGAAGGCACTCCTCTATCTCTAAAG

Gallelliet al., 2011

KN-F (5’ — CACGATACATGGGCTTATGC — 3’) 492 bp

KN-R (5" — CTTTTCATCCACACACTCCG - 3')

AvrDdpx-F (5" — TTTCGGTGGTAACGTTGGCA — 3’) 230 bp
AvrDdpx-R (5’ — TTCCGCTAGGTGAAAAATGGG — 3')

v' 84 selected isolates from North and Center regions
v Diagnosis - internal method based on OEPP PM7/120(1)

Organisation Européenne et Méditerranéenne pour la Protection des Plantes
European and Mediterranean Plant Protection Organization

Normes OEPP
EPPO Standards

Diagnostic protocols for regulated pests
Protocoles de diagnostic pour les
organismes réglementés
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| |dentification |

PCR Scor

760 bp

PCR Gal &

492 bp

230 bp

Biovar symptoms esculin  coronatin  phaseolotoxin PCR Scor P(E?nggl
1 ramos/folhas - - + + 2
2 ramos/folhas - + = + 2
3 ramos/folhas - - - + 2
4 folhas + - - + 1
12
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box_todas (82 entries)

Box
L L

Box A1R

Lows et al. (1994)

Geographical Origin
Ponte de Lima
Ponte de Lima
Pévoa do Lanhoso
Fafe

Vagos

Penafiel

Penafiel

Vila Verde

Vila Verde
Cantanhede
Oliveira da Bairro
Anadia

Amarante
Celorico de Bastos
Arouca

Oliveira da Bairro
Cantanhede
Agueda

Pévoa do Lanhoso
Amares

Amares

Amares

Pévoa do Lanhoso
Amares

0 de Bastos

0 de Bastos

Guimardes
Guimardes

Vila Verde

Vila Verde

Braga

Vila Verde

Maia

Gondomar

Maia

Gondomar
Braga

Felgueiras

Rio Tinto
Anadia

Maia

Oliveira do Bairro
Santa Maria da Feira
Castelo de Paiva
Castelo de Paiva
Oliveira do Bairro
Arouca
Felgueiras
Castelo de Paiva
Maia

Arouca

Avouca

Barcelos
Valongo

Castelo de Paiva

Santa Maria da Feira

Lousada

Vila Med
Amarante
Amarante
Anadia
Braga
Amarante
Guimardes

Year of
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2012
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2012
2012
2012
2012
2012
2012
2012
2012
2012
2013
2012
2012
2012
2012
2013
2013
2012
2011
2011
2011
2011
2010
2011
2011
2011
2011
2012
2011
2012
2012
2013
2013
2013
2012
2013

PCR Gal
492 bp
230 bp

Presence of strains from “biovar 4”

Coronatin production
(Cfl) (Bereswill et al.,

1994)

Lack of the specific band
for the 84 strains of
P. syringae pv. actinidiae

tested
C+ - Pst (CFBP 2212)

MW.1305 1322 1325 1326 1327 C- Pst

]

oy

H11 0 0ine
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Diagnoss

Decision scheme

1. Sample preparation
Orchard sub-samples of male and female plants
2 — Screening tests
Isolation on KMB and conventional PCR
(Scortichini et al 2002; Rees-George et al., 2010)

3 — Identification of colonies by Galleli et al. (2011)

*ﬂ'

4 — Confirmation by Real - time PCR (Gallelli et al., 2013) (EUPHRESCO Il —
PSADID)

15 !
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Research

EUPHRESCO Il - European Phytossanitary Research Coordination Il

g V4 - il .
i AW v L '
’ Jif . = >

Phytosanitary ERA-NET Partner Country
. MIPAAF Italy
il
2 FR-DGAL France
Development and harmonization of methods for — T —
diagnosis, detection and identification of
Pseudomonas syringae pv. actinidiae (2013-2015) 4  PT-INIAV Portugal
5 NZ-MPI New Zealand

Resultados previstos:

v" Implementation of new tools for the diagnosis of Psa in symptomatic a
asymptomatic plant material

v" Validation of a sampling protocol

v' Epidemiological knowledge of Pseudomonas syringae pv. actinidiae in
distinct areas of Europe

16 !
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Phylogenetic Characterization

ICMP 19073 Biovar 2; Korea; 1998

. .. . . CPBF 1428; Portugal; 2013
rpOD NEIghbor'JOInlng phylogenetlc tree USIng CFBP 7811 Biovar 3; New Zealand; 2010

MEGAS of 19 selected Portuguese isolates and S 2008
CFBP 4909; Biovar 1; Japan; 1984

Italy 30 selected g worldwide strains according to OUSETRE Iy Tipeeen
1st Focus — 1992 Parkinson et al. (2011). Bootstrap test (1000 CPBF 1430, Portigab 2018

CPBF 1367; Portugal; 2012

2nd Focus — 2008 replicates) are shown next to the branches. CPBF 1447; Portugal; 2013
Estirpes com caracteristicas Evolutionary distances were computed using the CPBF 1364; Portugal; 2012

CPBF 1433; Portugal; 2013]
fisiolégicas (producdo de CrEZ ey T

Jukes-Cantor method. CPBF 1411; Portugal; 2013
CPBF 1329; Portugal; 2011]

faseolotoxina e coronatina) e Biovares 1, 2 @ 3 K e 2010
7 . . . ICMP 19455 Riavar 3: Chile:

gendmicas distintas (genes ezt o

of | CPBF 1406; Portugal; 2013

constitutivos e de viruléncia) CPBF 1444; Portugal; 2013

CPRFE 1442: Portugal: 201
ICMP 19457; Biovar 3; Chile; 2010
ICMP 19456; Biovar 3; Chile; 2010

Portugal (G 15075, B . New zoatant, 2011
1st Identification — 2010 o )
Identification of the bacterium in T

. ICMP 18745; Biovar 3; Italy; 2010
orchards with more than 10 years ICMP 19071 Biovar 2; Korea; 1997

ICMP 19068; Biovar 1; Japan; 1988

ICMP 19070; Biovar 1; Japan; 1987
ICMP-19069; Biovar1;:Japan; 1984

Sequenciacdo de 1 isolado o et

2 . CPBF 1422; Portugal; 2013

Portugues obtido em 2010 CPBF1421;PonugaI;2013
CPBE 1326-Portul .

ICMP 19440; Biovar 4; Australia; 2011
ICMP 19441; Biovar 4; Australia; 2011
ICMP 18882; Biovar 4; New Zealand; 2010
ICMP 19486; Biovar 4; Australia; 1990
CFBP 7905; Biovar 4; New Zealand; 2010
CFBP 8043; Biovar 4; France; 2011

CFBP 8045; Biovar 4; Australia; 1990
CFBP 8046; Biovar 4; Australia 2011

E

Biovar 4

- CFBP2212 Pseudomonas syringae pv. tomato

Pst type strain

0.002

17

“{hiav



Conclusions

Between 2010 and 2013 more than 100 isolates of Pseudomonas syringae pv.
actinidiae were collected from orchards nurseries and imported propagation
materials.

The use of two conventional PCR protocols allowed identifying all known biovars of
Pseudomonas syringae pv. actinidiae.

The use of primers directed to genes responsible for the production of the toxins
coronatin (Cfl) and/or phaseolotoxin (argK) allow to exclude the presence of biovar 2
among Portuguese strains.

BOX PCR fingrprinting profiles were characteristic of biovar 3 for most of the strains
tested

The phylogenetic tree generated by rpoD confirms the association of the selected
strains as belonging to biovar 3.

The lack of avrD1 amplification indicates the presence of a small population of
biovar 4 strains alocated recently to Pseudomonas syringae pv. actinidifoliorum.

18
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