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PSA IN PORTUGAL
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FIELD SURVEYS

Objective: Analyse the diversity of Psa populations in Portugal.

Age First Psa disease
Orchard Localization Cultivar detection severity
(years)
of Psa degree
A R et O e e 7 2010 1
Hayward
B Guimarges A- deliciosa cv. 5 2015 2
Erika
C P T S LU 2016* 1
Hayward
D Montemor-o-Velho A.”dehcrosa ,(,:V' 4 2015 3
Hayward
E e L EEREE 2016 2
Hayward
*This study

Spring and Autumn

2016
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METHODS
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D —

Presumptive identification
of Psa

(Gallelll etal., 2011)

) [ Psa isolates ]
Non Psa isolates
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Characterization
[ Poster ] by BOX-PCR

47 Profiles

A 4
MLST
gapA, gltA,
gyrB, rpoD




Laboratério de Fitossanidade

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

Number of isolates
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(A total of 1641 Pseudomonas\

sp. were isolated from the 5
studied orchards of which 667
were identified as Psa.
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Determine the diversity of Psa populations.

Objective 2 ]

KW KW KW KW KW KW KW
115 | |1450 | [1648 1650 1653 1449|1471 1472 1476 1477 1479

Profiles | . Ne of Profiles | . Ne of Profiles | . Ne of Profiles | . Ne of Profiles | . Ne of Profiles | . N® of
isolates isolates isolates isolates isolates isolates
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 A total of 47 BOX p rofiles
5 327 13 35 28 3 Ui (2.1) 1 Ui (67) 1 Ui (87) 1 . . re
6 12 18 2 30 2 Ui (3) 1 Ui (70) 1 Ui (88) 1 We re Identlfled'
7 18 19 3 31 4 Ui (4) 1 Ui (71) 1 Ui (99) 1
8 4 21 3 33 7 vi (7) 1 Ui (72) 1 Ui (101) 1
9 27 23 15 34 13 Ui (10) 2 Ui (77) 1



Objective 3

Determine the diversity of Psa populations between orchards. ]

Number of isolates
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Psa profiles

Ui (101) = Ui (99)

Ui (88) Ui (87)

Ui (85) Ui (79)

Ui (78) Ui (77)
" Ui (72) Ui (71)
mUi(70)  mUi(67)

Ui(62) = Ui(50)
m Ui (49) Ui (11)
mUi (10) mUi(7)
mUI(4) mUI(3)
mUi(2.1) m38
m37 m 36
n34 33 [/

31 w30 | Not a single profile
m28 m27
=26 =24 | Was common to all
:3 :i; orchards.

13 mi2 \ )
w11 m10
mo 8

7 [ 9
mS 4( \

3

-

"2 Heterogeneity in Psa
population was found
between orchards.
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Scarcity of
common profiles

2.0

Principal component analysis — inter-species correlate — of Psa profiles from each studied
orchard. Purple A: total plant isolates from orchard A; Blue B: total plant isolates from orchard
B; Green C: total plant isolates from orchard C; Red D: total plant isolates from orchard D;
Orange E: total plant isolates from orchard E. Numbers correspond to Psa profiles. Colours
identify Psa profiles that have more weight in each condition.

Jacard similarity index, colour scale (%)

Beta diversity matrix, determined by Jaccard similarityindex for the five studied orchards (A, B, C, D and E).




Objective 4

Determine the diversity of Psa populations over time.

m Ui (67

Psa profiles
100 c Ui(101) = Ui(99)
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w0 profiles Ui(72)  mUi(71)
) )
)

Ui (50
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SPRING ‘AUTUIVIN SPRING |AUTUMN | SPRING ‘AUTUIVIN SPRING |AUTUMN | SPRING |AUTUMN

Number of isolates

ORCHARD A ORCHARD B ORCHARD C ORCHARD D ORCHARD E

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

ORCHARD D ORCHARD E

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

ORCHARD A
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= Ui 49) Psa population heterogeneity was

50 7 \ j: found between endophytic and
proflles 24 kepiphytic isolates.

J
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[Psa population varied over time. ]
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Objective 6

Diversity of endophytic and epiphytic Psa strains in the same plant,

over time.
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Objective 7

Psa diversity between North and Centre region.

North Centre
Higher Index
. & ] Orchard A Orchard B Orchard D Orchard E
diversity
A
Dmg 3,40 2,33 2,07 2,60
1 \'N.
H 1,43 1,13 0,77 1,11
J! 0,77 0,73 0,57 0,69
1-D 0,67 0,60 0,40 0,56 N
Dominant
profiles

Orchards from the North region 4 . )
. . . Presence of dominant
presented higher Psa diversity

rofiles was more
than the orchards from the . P ) )
evident in Centre region.

Centre region.
\. J
- /




{ |KwWi1762 N
Psal CFBP4909
PsaT10 04758 = L]
Phylogenetic analysis
Psa3 CFBPT7811
Psa3 CFBPT7287
KW1559
KW1507
KWW1483
KWW1449
KWW1447
KW1361
KW1239
Kuvéed

o y1os Most Psa strains were clustered with
o reference strains from Psal and Psa3.

KW130
K122
K103
Kwog
Kwa4
o6 | KWS3
[ kwe
K70
KWe5
Kw54
1| Kwe1
Kwe7

Mlwiess 3 isolates were closely related with

" - Pseudomonas syringae pvtheas CFBP2353

UpsaICMP19071 Psa2 and Psa4 (P. syringae pv.

KW74
ﬁEw actinidifoliorum).
6 KWA170

— Pseudomonas syringae pv morsprunorum CFBP2357
sg | 4op Psad CFBPTI51
Psad CFBPE041
t4 | —Psad CFBP8043
74— Psad CFBPE045

21

Pseudomonas syringae pvtomate CFBP2212
KW503
Pseudomonas syringae pv. phaseolicola CFBP1390

Pseudomonas syringae pvtheae CFBP4702
Pseudomonas syringae pv. tagetis CFBP1690
Pseudomonas viridiflava CFBP2107

KW541

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



Laboratoério de Fitossanidade

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.




CENTRE FOR
FUNCTIONAL - u
ECOLOGY

Trabalho realizado no ambito da Ag¢do 1.1 Grupos
Operacionais “I9K - InovKiwi - Desenvolvimento de
estratégias que visem a sustentabilidade da fileira do
kiwi através da criagdo de um produto de valor
acrescentado” promovida pelo PDR2020 e co-financiada
pelo FEADER, no ambito do Portugal 2020.
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