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History of the disease

• 1984 - Takikawa first isolation on Hayward plants in Japan

• 1989 - First taxonomical classification as a new subspecies 
Pseudomonas syringae pv actinidiae

• 1992 - First outbreak in Korea

• 1992 - First isolation in Italy (Latina area)

• 1992 - 2008 Serious outbreak in Italy

• 2008 - First record of infection on A. chinensis

• 2009 - Spread of the disease to the major growing areas in Italy and 
serious economical damages

• 2010 - First occurrence in New Zealand 



The economical impact
•BeforePsa •After Psa

by C. Kay -Zespri
Kiwifruits are economically important crops which are grown in several EUcountries (by order of
importance in production: Italy, Greece, France, Portugal and Spain). In Japan and Korea,
bacterial canker has become one of the most serious limiting factors for cultivating kiwifruit. In
Italy, it is estimated that the economic due to P. syringae pv. actinidiae have reached
2,000,000 €.



Diffusion in Italy



• Epidemiology: how does Psa infect the plant?

• Epidemiology: how does the disease spread?

• Epidemiology: how do the environmental factors affect 
the disease development?

• Plant-pathogen interactions: which is the bacterial arsenal 
to hijack plant defences?

• Plant-pathogen interactions: how does the plant react to 
Psa?

• How can Psa be diagnosed?

• How can the disease be monitored?

• How can the diffusion of Psa be prevented?

• How can the disease be controlled?

Unsolved questions



Italian Projects
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• STOMATA
• BROKEN THRICOMES
• WIND and HAIL  DAMAGES
….

Epidemiology



The role of trichomes



The role of stomata



Leaf spots



Lenticels



Lenticels
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• STOMATA
• BROKEN THRICOMES
• WIND and HAIL  DAMAGES
….

ABSCISSION LESIONS:
• LEAF SCAR
• FLOWER SCARS

Epidemiology



Leaf abscission scars
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• STOMATA
• BROKEN THRICOMES
• WIND and HAIL  DAMAGES
….

ABSCISSION LESIONS:
• LEAF SCAR
• FLOWER SCARS

FEMALE FLOWERS

Epidemiology



Female flowers

Stigma



How does it moves on the stigma



Simultaneous monitoring of Psa and BCAs



How does it moves on the stigma?
Tracheids inside the stigmatic pedicel



Can PSA invade the plant via flowers?

0

5000

10000

15000

20000

25000

30000

Stalk Stigma Pedicel Stalk Calyx Pedicel Stalk

Spray Stgma Ovarium

B
ac

te
ria

lc
el

ls
  p

er
 f

lo
w

er
 p

ar
t

0

5000

10000

15000

20000

25000

30000

Stalk Stigma Pedicel Stalk Calyx Pedicel Stalk

Spray Stgma Ovarium

B
ac

te
ria

lc
el

ls
p

er
 f

lo
w

er
p

ar
t

Hort16AHayward



Can PSA invade the plant via flowers?



Can PSA invade the plant via flowers?



• STOMATA
• BROKEN THRICOMES
• WIND and HAIL  DAMAGES
….

ABSCISSION LESIONS:
• LEAF SCAR
• FLOWER SCARS

FEMALE FLOWERS

MALE FLOWERS

Epidemiology



Male flowers
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Can pollen infect flowers?



How does Psa move in the plant?



How does Psa move in the plant?

Movemnet inside xylem vessels



How does Psa move in the plant?



How to exploits this information
and protocol

• Target control strategies on the
different entry points

• Facilitate the breeding for
resistance

• Screen products (I.e. elicitors)

• Elucidate the influence of
environmental factors and cultural
management



Psa arsenal to hijack plant defences

CRA



1. genes involved in the catabolism of  aromatic plant compound Swith possible 

antimicrobial effects

2. Genes interfering with NO metabolism

3. copA e copB genes involved in copper resistance

4. Psa induce ET emission in Actinidia spp. and unbalance the defence signalling 

pathways

5. Psa may induce stomata opening in A. chinensis

Psa arsenal to hijack plant defences

Psa CFPB7286

Erwinia amylovora

Ps pv. syringae LT23

Ps pv. syringae 3523

Healthy



Molecular diagnosis on  Pollen, Leaves and shoots

LITTERATURE:
•Koh YJ, Nou IS. 2002. DNA markers for identification of Pseudomonas syringae pv. actinidiae. 
Mol Cells. 13:309-14.
•Rees-George J, Vanneste JL, Cornish DA, Pushparajah PS, Yu J, Templeton MD, Everett KR 2010. 
Detection of Pseudomonas syringae pv. actinidiae using polymerase chain reaction (PCR) 
primers based on the 16S–23S rDNA intertranscribed spacer region and comparison with PCR 
primers based on other gene regions. Plant Pathology 59: 453-464.

CRA



Near-infrared and other important 
wavelenghts

UNIBO



Portable DA-meter

UNIBO



Università della Tuscia.
G.M. Balestra

Remote sensing


