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Anlage Mittelprufung Gala FIBL  (2019)
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VorblUutebehandlungen Gala:Varianten

Austrieb Vorblite Bllte Nachbllte
praventiv  RIMstop

Cu-free 1 oil +Cul | | Msin+S |\ Pbc+¥ | | Msin+S SK
Cu-free 2 oil +Cu B Msin + S \ SI/ | VIsin +5 SK
Std. 1 oil +Cu | Cu F’¥+ S | Msin +5 SK
Std. 2 oil +Cu | | Cu /Sk\ | [Msin +5 SK

I | o sk |/ sk \| ! Msin+s Sk

Cu capper (Product Kocide opti) Pbc Potassium bicarbonate, product Armicarb
SK Linwe sulphur (Product Curatio) S wettable sulphur, product Stulln Schwefel
Msin Mycosin
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rimpro Ventfiria 3.0 - Frick AG - 2022
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Venturia 3.0 - Frick AG - 2022
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Venturia 3.0 - Frick AG - 2022
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Venturia 3.0 - Frick AG - 2022
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Resultate Blattbefall (Anzahl Blatter mit Befall, Haufigkeit)

Incidence [%]
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Langtriebe
24. Mai 2022
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Resultate Fruchtbefall (Anzahl Frichte mit Befall)

40-

w
o
1

Incidence [%]
S

10-

FiBL 5

YEARS

Frichte 08.Juni 2022
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Schorf reloaded: Wi e bekommen wi

A Friihe Behandlungen sind ausschlaggebend fiir die ganze Saison

A Kombination von praventiven Behandlungen Ri¥istop
Behandlungen

A insbesondere auf anfalligen Sorten und bei hohem Schorfdruck in der
Parzelle

A Nutzen von Prognosemodellen
A Resistente Sorten schiitzen in descosporenphase
A Applikationstechnik optimieren

A Anlagenhygiene beachten
A Blattabbau odedentfernungiber den Winter
A Spatbefall verhindern
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enturia 3J0 - Frick AG - 2022
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Schorf reloaded: Wi e bekommen wirodos

A Friihe Behandlungen sind ausschlaggebend fiir die ganze Saison

A Kombination von praventiven Behandlungen Ri¥istop
Behandlungen

A insbesondere auf anfalligen Sorten und bei hohem Schorfdruck in der
Parzelle

A Nutzen von Prognosemodellen
A Resistente Sorten schiitzen in descosporenphase
A Applikationstechnik optimieren

A Anlagenhygiene beachten

A Blattabbau odedentfernungiber den Winter Alle verfuigharen
A Spatbefall verhindern Massnahmen einsetzen

FiBL 5€:

16



Fi BL 5“ AHRE _Forsch_ungsin_stitut far biolpgischen LandBasiL
YEARS info.suisse @fibl.orgWyww.fibl.org

together one step ahead

Update zur Biology und Epidemiology von Diplocarpon
coronariae

Marssonindlattflecken und BlattfallKrankheit

Bioobstbautagung023, HansjakolScharer



Diplocarpon coronariae verursacht Blattfallkrankheit

FormernamesMarssoninaoronarig Diplocarponmali
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Krankheitszyklus der Marssonina Blattfallkrankheit

=

Development of chlorosis
and necrosis

' F" 5 P PR — % «® = Conidia
Development of acervuli on the upper leaf side | %‘)

Reinfection on healthy leaves

Chlorosis and necrosis

- Subcuticular hyphae

" : g _"; ~— Intercellular hyphs
Mycelium between epidermal
and palisade tissue

Infection

Leaf fall between ead’“und late summer

Infected leaves on the

Germ tube
Appressorium ground in autumn
Cuticule ~ _ _ / o
Epidermis = = ; Conidia over-
prdermis = o wintered in
buds?
. . . . . . Conidia over-
Penetration of leaf cuticle by : wintered on
penetration peg \_ Conidia over- ' rgs? .
wintered in | . twigs? Unknown: teleomorphic
litter? ;;B: "‘;_ :::;; state of Diplocarpon mali
oS _"’E_ and its role as primary
inoculum

Primary infection on leaves during spring and
wcly summer

Fig. 3 Disease cycle of Marssonina blotch in apple caused by Marssciwina coronaria (without fruit infection)

Fi BI_ SQAHRE AaaptearromWohner andEmeriewen2019
ANS

YEARS



Diplocarpon coronariae Epidemiologie in Europa

A Nach dem Blattfall, wo Uiberwinteiarssonin@

A Was sind die Quellen fur Primarinfektionen?

A Wann in der Saison werden neue Sporen aktiv?

A Unter welchen Bedingungen findet man Sporen in der Luft?
A Erste Infektionen verhindern?

A Wie weit werden sie verbreitet?

Optimieren der
» Pflanzenschutzmassnahmen

YYYYY
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Development of a method to quantify D. coronariae spores in the air Monitoring the spore dispersal in the field

* New gPCR method E . .

* Extensively managed apple orchard in
* Designed new primers and probe Rickenbach (Winterthur), Switzerland
*  Optimized DNA extraction and PCR conditions orchard
+ Different varieties with different

Addition of APA plasmid as internal standard to noermalize for DNA extraction efficiency
susceptibilities to apple blotch

* In vivo standard curve to quantify numbers of conidia

E D coronorio - Erg .
A —g ¥ 'E g E 2
N iR
= O 4 = 84 & 4 4 o o . . .
, e, * Mycotrap (temporal distribution)
£1] = 5
o R 2E * Rotating arm spore traps (spatial
R %Q " distribution)
g 3 o
L] - . . . . .
. ¥ 28124132 H * Bait plants to identify infection
. E*» periods
0 | Fl 3 4 5 1 £E
liosg | bsesr o spres) s
= Highly specific
. * Detection limit: < 10 conidia/ spore trap sampl 5
FiBL 5 P p samplezg FiBL 57 %0
Comparison of the spore traps under experimental conditions Monitoring the spore dispersal in the field
© 1y SEERERE i SUEERERE ey
RENNEEEERRERREY EENESEEREREEE Y Ny
g.- 3335.22255 ZDZD§ EEEE&E:EES: B Saring Sa
1 e e T o e . . °* e 1 . G e . o e et
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13 & & & & & @ & 8 ® & 13 & *® & @ - a 8 -
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e @ & | M . o 1 * Lo s * e 0 0 oo et s
R: Rotating arm spore traps
M: Mycotrap

2) Leaf deposit and artificial rain
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Entwicklung des visuellen Befalls ab mitte Juni bis Mitte Juli
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Grosse Sortenunterschiede beim Blattfall

Rubinola mit Blattfall, aber keine Marssonina
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Bilder September 2020

26 January 2023
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Zeitliche Aspekte des Sporenflugs

A ErsteSporenschonEndeApril/ AnfangMai,am Endevon Regenperioden

A Vor allemSporennaheam Boden-> BlattrestealsQuelle?

A ErstelnfektionenEndeApril-AnfangMaimdglich, Juni-> SekundéareSommerzyklus
A SommerImmer Sporenin der Luft zufinden

A RIMproMarssoninaviodell zeigtschonsehr praziseerste Sporenfliigeind Infektionen

Fi BI_ 5‘. 26 January 2023
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- . H f . I PV
Spores mainly next to infected trees Comparison of the spore traps under experimental conditions

* Spores caught by rotating arm spore traps installed in the tree crowns  —
™,
[ |
Trap dates (2019) dates (2020)
cultivar  Nr. 225-  36.- 13.6- 256 24.4.- 8.5.- 225.- 5.6.- 19.6.- 3.7 17.7- - Y
3.6. 13.6. 25.6. 5.7. B8.5. 22.5. 5.6. 19.6. 3.7. 17.7. 31.7. £ ‘ Mycotrap 1) Sporc solution
Otava 1 7 a 335 558 a 0 70 o 0 611 a1 :
Schneider 2 a a 151 17 a a o 13 o 1 2 Rotating-arm
Otava 3 (1] 33 70 9 (1] o o o 13 280 106 spore trap
Otava 4 364 46 786 2412 a a 49 16 207 171 114
Topaz 5 27 a 0 17 a 0 0 22 0 a 251 ‘Jet’ spore
Rubinola & 29 (1] o 2 (1] o o o o 1 10 sampler
Rubinola 7 57 a o o a a o o o a 7
outside 8 22 a ] ] a a ] o] ] a ]
Only secondary spores are detected by rotating- arm spore traps and only on
infected trees
2) Leaf deposit and artificial rain
- 23 |anuary 2023 .
FiBL 5" 37 FiBL 5‘~
Large amounts of spores in rain water D. coronariae spores released from leaf litter
100000 Month KOB (2019) Frick {2020)
SOH3G d
«  Rain water collected below infected 2" half of February 0 -
— 78317 ) ) 1* half of March 0 0
(Otava, Rajka, Topaz) and non-infected 27 half of March 0 14
E
2 soom | {(Rubinola) trees 1% half of April 0 0
= nd :
g . SEPI:EmbEf 2020 2" half of Aprll <10 0
% yoono ) 1* half of May <10 <10
K * Large amounts below infected trees 2™ half of May 0 <10
g 26073
E oo | *  Much less between rows and below non- 1% half of June 0 0
= n
infected trees 2" half of June <10 <10
24 39 103 (] BE4
o T T T T Spore trap samples from a Mycotrap at KOB in Ravensburg-Bavendaorf (Germany) and at FIBL in Frick
,@3‘ 6;."‘ & d,\.“ 3,-.°’ o .31‘\\ e & o {Switzerland) above a D. coronarice infected leaf litter deposit, TagMan qPCR using the Me Primer_D8,
‘&oé' 31}" & ‘_p‘ @.@-‘ \,5_"" (3.3‘ 39"9 't'f"c\ q'-’"'{Uh 0 = no spores detected
S g F o : — =0 i
d,é-‘gf {;p* @J@ qu\ 0@-& «ta‘“‘:éf . Splash dlspersal iR T £ T (AR (T <10 = D. coronariae DNA detected, but below limit of quantification
d, -y

FiBL 57 23 January 2023 k] FiBL 50 23 January 2023
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Uberwinterung und Quellen fur Infektionen?
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Diplocarpon cornoriae auf Rinde und Knospen

Topaz Rinde 4/6

Knospen 5/6 A Otavaand Topaz (anfallige

| Sorten) haberDc DNA auf

Otava Ales 5/6 Kospenund RindeRubinola

Knospen 5/6 nicht.
Rubinola Rinde 0/6 A Mehr DNA auf Knospen als auf

Rinde
Knospen 0/6

A Poolof 10 budsor 30 piecesof bark per tree
A Extractionof 100 mgof dry matter

26 January 2023
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Infection experiments with buds and bark
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Ein paar Nekrosen, aber keine Infektionen mit

Marssonina

Knospen
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Marssonina auf Fruchten (September 2020)

26 January 2023
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Marssonina

FiBL 50;-

auf Friachten (Marz 2021)

26 January 2023
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Acervuli (Fruchtkorper) auf Friachten (Marz 2021)
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Acervulus auf Fruchten (Marz 2021)
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Acervulus auf Frachten (Marz 2021)

Appleskin g

3

conidia

~Acervulus

7
¢
-
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Acervulus auf Fruchten (Marz 2021)

conidia

FiBL 50;-

26 January 2023
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Schlussfolgerungen, Stand, Ausblick

A Die Sporenverbreitun@rfolgt schonfriih (Mar2 April, AnfangMai
A Kénnen friihe Behandlungen zur Kontrolle der ersten Infektionen den Befall bremsen?

A Prognosemodell ist relativ prazise fir Sporenflug und mdgliche Infektionen

FiBL 50 37
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Frihe Infektionen wie Schorf, lange Latenzzeit moglich

rimpro Marssonina - Frick AG - 2022
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Langsamer Befallsfortschritt

FiBL 50;-

unter trockenen Bedingungen

26 January 2023
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