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Development of an early detection protocol
for Erwinia amylovora from corbicular pollen
to monitor its spread in apple orchards
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Erwinia amylovora

Bacterial pathogen that causes fire blight in
plants of the Rosaceae family
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Erwinia amylovora dispersal in apple orchards

Bees forage on
infected flowers

Acquire
E. amylovora cells

Transfer E. amylovora
cells to healthy flowers

Flower infection
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Where is Erwinia amylovora?

3D I I I P P PN NN S DL S BIC S I 3 I S
IR IEIEIII LI I I I IR IS LI
9000000090000 8- 0500000 00 0t 00020990000 9o P O PO,

LIRSS CRI AL 0002070 0000 0 0 0 0 P,

026000020 00202026, 00050959, 959505909,9505 000 02009

0000 9 00, 070070 8700000 0 0 Ot DD,

&S 0, P29 995909,

&

L)

000600 0%
9
00000 o

0.0,‘/0.0’0 @, &S ’0. ’900’00 >,
9. 9.9,9.9,5.9, D0, 0. 0. 0.0 .90 2,
09,009, 9.9.9.9.9.9,.9,
2009 o ®, O V. 0.9, 9.7, e
9,9, 9,.0,9.9.9, €, 9. 0. 9.9,
00,990,990, P, 0.9, 9.9.9.9
9.0, 9.9.9, 9.90,.9,.9,0.9.9.9,9,
EIE I LI I I I I P %)
D 0D 0,0, 0 0.0, 0. 0,0, 0,9,
@, Q0,0 0,0,0.9.0.0.0, 9,9, 9,9.9,9,
0.90.9,0.0,9.0,0.0,.0.0.2.9, 9%
O 0.0, 9.2, P, P,
S .9,

9909
‘a’.‘ .A‘A

000620 0 0 0.,
G A
0309000

'0.0 Q)

\J

LK)
IODAN

)
ARND

000
RIS
92050205020,
*ﬂ%ﬁﬁ&"

9
L)
o0
LX)

T,
BN
OO
0%
X

o
LX)
s

()
9
¥

9,
’0

9

09

9

)
L)
)

700
L)
OOy
R
If X
000
SODN
9 ‘%0’0 ’\’
s
Qadyq

9
)
) “0 "0

9

XX

X

y
¢
8

()
\J
L)
L)

o

60
'

AHY

X )

$

)
00'0'000

L)
)

0.'0 9
N

)
A

0%
R
i{

)
$

2
N

\J
¢
&

()

5%

Q

X

)
9

)
9

%
W
i

)
)

2
)

)

%

9

%)
%
?l?%
%0

2

>
&S
o4
&
>
&
&S

\)

!

Q)




Aim

Asses whether contaminated corbicular pollen (CP)

can infect healthy flowers

Develop an early detection protocol to identify the

presence of Erwinia amylovora (Ea) by analysing CP

Detect and identify the occurrence of Ea in apple

orchards




Pollen-mediated infection

—

E. amylovora Corbicular
(Ea) pollen
(CP)

FinalCFU/g -

108 105 107
+25°C
INCUBATION 80% HR
5 DAYS

Created with BioRender.com

Vicelli et al., in preparation



Pollen-mediated infection
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_ CP + water CP + Ea 103 CFU/mL
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CP + Ea10° CFU/mL | CP + Ea 107 CFU/mL Ea 10 CFU/mL

Healthy flowers can be infected by contaminated corbicular pollen

Vicelli et al., in preparation



Calibration curve
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preparation plating
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Sampling sites
Cles @ o A

dal 1874

~ Parco-. g
Nazionaley...-* X
dello Stelvuz

Years 2022, 2023

- PozzadiFassa "

:"':Moéna i

3 beehives/site

2 e = 'Parcp.Na;.L'l'r.aIe
{/ . Cavalese- . di Paneveqgio,
ooz ity f{i. San”s,.
LS S - artino . 1. .
Parco Natliole  Meztoonglgh” - 5 ¢ April: 1 sampling/week
Adamello :

I h N
Brenta _, ¥/ (;xael |(|
Gec{)}pa rco Iia:,ws ..... B
J J \ 3¢

9 e AR 8 May-June: 2 sampling/week

= 3 €

Valsugana
Levidg Terme Feltre
. @ 2N
;E /' /—Riva delg:r‘:ja { - r:“.}..'
L/ T RwadeiGarda /() & Asi v
4 m s ; J < 7 \_Villa di Maser zrﬂ; ~ 600 sam p leS
Wl ( ¥
...... ; ) y
Parco dellAlto /i I~ A —‘\—_-
e S (SR Rel e SN = - ~15kg of pollen collected

Pergine Caldonazzo

Vicelli et al., in preparation



Early detection protocol
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Results

+5 days

JUNE

MARCH APRIL MAY

w1 W2 w3

Caldonazzo

Pergine

N NON

Cles

Caldonazzo

Pergine

W NON

Cles

P

Bearing S { b S Pollen was found positive
orchards ' ' ' ? ? "Q to E. amylovora

during the blooming period
of young orchards
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CALDONAZZO
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CONCLUSIONS

» The g-PCR-based protocol enables the early
detection of Erwinia amylovora in corbicular pollen,
during blooming of Rosaceae species

> Its validation over three seasons confirmed its
reliability and sensitivity

» |t is a valuable early warning tool for E. amylovora
surveillance

» It can be adapted to detect other plant pathogens
or integrated into risk prediction models
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