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Previous studies revealed that Psa isolates analysed from Entre Douro e
Minho region were identical to the biovar 3 (Renzi et al., 2012; Moura et
al., 2015)

Portuguese Psa population from Entre Douro e Minho region presents
some degree of genetic variability (Moura et al., 2015).

PSA IN PORTUGAL
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First report: 2010



FIELD SURVEYS
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Objective: Analyse the diversity of Psa populations in Portugal.



1
2

3

4

METHODS

Isolation according to 
EPPO, 2014  

Spring and Autumn
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METHODS



Isolate the maximum number of Pseudomonas sp. from kiwifruit orchards.
Objective 1

A total of 1641 Pseudomonas
sp. were isolated from the 5
studied orchards of which 667
were identified as Psa.
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RESULTS



A total of 47 BOX profiles
were identified.
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Nº of
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2 8 10 15 24 4 36 53 Ui (49) 1 Ui (78) 1

3 4 11 2 26 3 37 2 Ui (50) 1 Ui (79) 1

4 3 12 2 27 2 38 1 Ui (62) 1 Ui (85) 1

5 327 13 35 28 3 Ui (2.1) 1 Ui (67) 1 Ui (87) 1

6 12 18 2 30 2 Ui (3) 1 Ui (70) 1 Ui (88) 1

7 18 19 3 31 4 Ui (4) 1 Ui (71) 1 Ui (99) 1

8 4 21 3 33 7 Ui (7) 1 Ui (72) 1 Ui (101) 1

9 27 23 15 34 13 Ui (10) 2 Ui (77) 1
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Determine the diversity of Psa populations.
Objective 2
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Determine the diversity of Psa populations between orchards.
Objective 3

Heterogeneity in Psa
population was found
between orchards.

Not a single profile
was common to all
orchards.
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Determine the diversity of Psa populations over time.
Objective 4
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The diversity among Psa populations determined in spring
was higher when compared to those determined in autumn.
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Dominant population 
in Autumn: 

Psa profile 5

Psa profile 5 could be more
resilient or better adapted to
summer conditions.
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Diversity of endophytic and epiphytic Psa strains over time.
Objective 5

Higher diversity was found among
epiphytic Psa populations when
compared to endophytic Psa
populations.

Psa population heterogeneity was
found between endophytic and
epiphytic isolates.

Psa population varied over time.
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Diversity of endophytic and epiphytic Psa strains in the same plant, 
over time.

Objective 6

Structure of Psa
populations varied over 
time in the same plant.
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Psa diversity between North and Centre region.
Objective 7

Orchards from the North region 
presented higher Psa diversity 

than the orchards from the 
Centre region.

Presence of dominant
profiles was more 

evident in Centre region.



Neighbour joining tree constructed with the concatenated partial sequences of four housekeeping genes (gapA, gltA, gyrB and rpoD).
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Phylogenetic analysis

Most Psa strains were clustered with 
reference strains from Psa1 and Psa3.

3 isolates were closely related with 
Psa2 and Psa4 (P. syringae pv. 

actinidifoliorum).



• Psa populations present in Portuguese orchards were heterogeneous.

• This heterogeneity was found within orchards and between orchards.

• The structure of Psa populations varied over time in the same plant.

• The diversity among Psa populations determined in spring was higher when 
compared to autumn.

• The decrease in Psa diversity in autumn was accompanied by an increase in 
dominant populations, such as Psa profile 5, suggesting that this clone could be 
more resilient or better adapted to summer conditions.

• Orchards from the Centre region presented less Psa diversity due to the presence 
of dominant profiles.
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CONCLUSIONS
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