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Interactions in the microworld (=world of microbes)
A quite similar to these observed in thenacroworld

AOE A é&véyoke with everyone/everything the whole
timeo

Aimpossible to simulate the whole spectrum of
Interactions under laboratory conditions

AOE A OA £l OAr8odetsA | Mogki it ANeE R 0  «
1.a threedimensional

ﬁsma”en Simp|el', representation of a thingypically on

time-wise a smaller scalthan the original.
2.a thing used as an example
A but they are also: follow or imitate.

‘Iimited, error -prone,
finding-prone, artefactfull
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A To assess the interaction of:

Taxonomy:

Family: Myoviridae

Order: Caudovirales (tailed
phages)

Host range:
broad: Dickeya solani, D. dadantii,

D. dianthicola, D. chrysanthemi
D. dadantii subsp. dieffenbachiae
Genome sequenced: KJ716335

(Czajkowski et al. 2014, 2015)
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Taxonomy:
Family: Enterobacteriaceae

Order: Enterobacteriales

Host range:
broad: agriculturally important

crops and ornamental plants
including potato, hyacinth, tulip
Genome sequenced: CP015137

(van der Wolf et al. 2014)
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Solanum tuberosunt..
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Facts

Staple crop in more than 126 countries
Not native to Europe

(introduction around 1570)

Production : more than 325 M tonnes
worldwide, 80% produced in Asia and
Europe

Important for food market, industry,
alcohol and starch production.

Prone to bacterial
diseases
miCROP®e



Potato- as a staple crop model

A potato was introduced to Europe around 1570 {ia Spanish
. explorers from South America) =non native to Europe

A\ is the fourth main food cropworldwide (after rice, maize
., andwheat)

A potato Is produced in126 countries and the area of its
. culitvation is increasing in developing regions

A 325 min tonnesof potato are produced worldwide

A majority (ca. 80 %) of potato is produced in Europe and
, Asia

A potato is affected by differentbacterial, fungal and viral
pathogens
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Soft Rot Enterobacteriaceag SRE)

A Gram(-) Enterobacteriaceae

A in the past these bacteria were named
pectinolytic Erwinia spp.(now divided
Into two generaDickeyaspp.and

, Pectobacteriumspp.)

A bacteria causingsoft rot symptoms on |
many important crops (also symptoms of |

. blacklegin potato) |

A present worldwide on different primary
and secondary host plants and as

, saprophytes

A estimated lossex ca.60M z 120M Euro

. (worldwide) annually

A difficult to control, Integrative pest

., management is only partially successful

A biocontrol?




Bacteriophages in biological control applications

A Bacteriophages as biocontrol agents of plant pathogen

A soft rot in Zantedeschia(Pectobacterium carotovorum
Afire blight in pear and apple Erwinia amylovora)

A bacterial spot of peach Kanthomonasaxonopodigov. pruni)
A bacterial blight of geranium (Xanthomonas campestrigv.

_ pelargonii)

A bacterial spot of tomato (Xanthomonas campestrigv.

_ vesicatorig

A bacterial blotch of mushrooms Pseudomonasolaasii)

A Streptomyces scabiend Ralstonia solanacearunm potato

A (Broad host) lytic bacteriophagesagainstDickeyaspp.and
Pectobacteriumspp. (only limited data present in the literature)
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Bacteriophages of soft roEnterobacteriaceae

Vd

A ca.6000 individual phage isolates reported to date

., (Ackermann, 2007, 2011)

A ca.2000 (ca. 30%) phage isolates target members of
Enterobacteriaceae

A but only less than 20 UL g ke T e e
Isolates infecting specifically
SOft rot EnterObaCterlaceae MINIREVIEW - Virology

Bacteriophages of Soft Rot Enterobacteriaceae—
a minireview
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h terized (Czajkowski

et al. 2016)
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Experimental setup:

AOOAAEI EOU i &£ AAAOD
In potato tuber extract (vacuum infiltration
of tubers before planting
In sterilized and unsterilized solil @pplied during planting)
In sterilized and unsterilized rain water (applied in water)
on surface of potato tubers at 8 JC @pplied in storage
on surface of potato (detached) leavesapplied on growing
plants)

In solutions containing copper ions applied together with
other protective chemicalg

AET OAOAAOET ID. sblahi
strain IP0O2222"

A tissue culture potato plants cv. Kondor
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A potato plants grown in soil




Stablility in potato tuber extract at 22JC

Stability in potato tuber extract

A no statistically significant 35
differences in comparison
. with control
A no statistically significant
reduction of phage numbers

during incubation was :
., Observed i i T
. ® e
A no difference between 10x
diluted and undiluted tuber
extract

time (h)

=0-=\ater (control) ==@=tuber extract tuber extract 10x diluted
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Stability on surface of potato tuber (at 46 JC and 80% RH

A no statistically
significant reduction of
phage numbers during

Stability of potato tuber surface

=~

incubation was L - N —
observed 32
, ¥
A on average only ca. 13% .
reduction of phage 0 7 14 21 28
numbers observed time (days)

during 28 days
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Stablility in potting soil at 50% field capacity and 1QIC

A no statistically
significant differences
was observed Iin
sterilized and
unsterilized potting soll

A on average only ca. 3.5
% reduction of phage
numbers observed
during 28 days

Stability in potting compost

log (pfu+1/g)
w
i

0 7 14 21 28
time (days)

—=o—compost —e—sterilized compost
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Stablility in rain water

Stability in rain water

A no statistically significant 35
differences in comparison
. with control
A no statistically significant
reduction of phage numbers
during incubation was
observed

log (pfu+1) ml
H

25
0 24 48 72
time (h)

==0==\yater (control) rain water  ==®==sterilized rain water
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Stability on leaf surfaceat 26 JC (growth chamber)

A a decline of phage numbers
was observed during the
entire course of
experiments

F =%

78]

A ca. 10x times reduction of
phage numbers observed
during first 14 days

log (pfu+1/ml)

o

A no phages recorded at 28
dps (days post spiking)

Stability on potato leaves

7 14
time (days)

21

28



Stability in copper ions solution at 22JC

A the reduction of phage numbers

i Stability in copper sulphate solution in water
was proportional to the is
concentration of the copper
lons
r 2.5
A no phages survived 72 h ffective
incubation with 50 mM copper = Rgainst SR
. ::;: 1.5
A whereas 10 to 50% reduction of £
phage numbers was recorded
for lower concentrations 05
. 0 24 48 72
05 time (h)
—8—0 mM (control) 0.05 mM CuS04 =#=0,25 mM CuS04

=8=0.5 MM CuS04 =8=5.0mM CuSO4 =8=50.0 mM CuSO4
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Interaction with D. solanin plants grown in culture tubes

% of infected plants

D. solani IPO2254 + phiD5 I

W experiment 2

W experiment 1

control

0 20 40 60 80 100
% of infected plants

D. solani populations / plant

D. solani IPO2254 + phiD5 -
M experiment 2

M experiment 1

control

0 1 2 3 4 5
log ((cfu+1)/g)

An$u

IPO2254 1P0O2254 +
phiD5 phiD5 control

-

ADDIl EAA 24n
before application of IPO2222
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potato cv. Kondor



Interaction with D. solanin plants grown in soill

potato cv. Kondor

A 31T EI ODEEAWeek EC
(7 days) before application of

IPO2222
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