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Apple scab caused by Venturia inaequalis

% Very old disease of apples;

fungal evolution 1s associated
with domestication of apples

* Scab fungus has rapid

L)

ecological divergence because
it reproduces both asexually
and sexually

4

* Commercial varieties are
susceptible e.g., McIntosh,
Red Delicious, Rome Beauty
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** Impact on quality, yield, and
plant productivity results in
significant cost to apple
production




Host genetic resistance against apple scab
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Characterization of apple scab infection in apple core
collection to identify novel sources of resistance
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Characterization of apple scab infection in apple core
collection to identify novel sources of resistance

August 7, 2018




Characterization of apple scab infection in apple core
collection to identify novel sources of resistance

2018 June July August
2019 June July August

M Resistant (class 0, 1,2) M Moderately resistant (class 3a) ™ Moderately susceptible (class 3b) M Susceptible (class 4)



New North American isolates of Venturia inaequalis can overcome

apple scab resistance from M. floribunda 821
(Papp et al. 2019).
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Heavy and sporulating apple scab infection on M. floribunda 821
last year.




Chlorotic and pin point type resistance symptoms can also be
seen.
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Majority of currently available apple scab resistant cultivars
carry resistance of M. floribunda 821 Papp et al. 2019

Nova Easygro

PRI (Purdue, Rutgers, lllinois apple breeding program) website and Adams blogs



Apple scab symptoms and incidence on Rvi6 cultivars

and susceptible controls Papp et al. 2019

RIS (@S Er kRS i daes S andketba Idtaeaiel Feea
392303  Gala none
_ Wijcik Mcintosh none
588998  Marshall McIntosh  none
_ Golden Delicious Rvil
589827 M. floribunda 821  Rvi6, Rvi7
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_ Florina Rvil, Rvi6 EU (French)
_ Nova Easygro Rvi6 PRI (Canadian)
589181 Prima Rvil, Rvi6 PRI
_ Jonafree Rvi6 PRI
_ Dayton Rvié PRI
594111  Redfree Rvi6 PRI

PRI

_ Priscilla Rvi6

c) Intact crown of
‘Nova Easygro’. D)
Weak sporulation
surrounded by
chlorosis and necrosis
on ‘Nova Easygro’. E)
Strong chlorosis on
‘Prima’




Pedigree of PRI scab resistant cultivars and
potential explanation of scab breakdown in M.
floribunda 821 but not in descendent cultivars

Prima — Golden Delicious
— PRI 14-510 9433-2-2 Rome Beauty
— Fo 26829-2-2 'I: :H: :
9433-2-8 Malus Roribunda B21
Coop 2 —
— helba
FRI =10 — NJ 117637 - Wealthy
— MNJ 130
— NJ 123240 — okl senes) Stam
— Red Rome
—NJ 12 —
— Melba

Papp et al. 2019



|dentification of new sources of resistance to
apple scab
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Scab susceptibility of apple core collection
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Geographical map of scab isolates collected

o Approx. 150 isolates from NY,
Indiana, Michigan, New
Hampshire, and Vermont have
been collected

o 10 well-characterized isolates
have been obtained from Europe |\




Genetic diversity of V. inaequalis isolates across NYS,
other regions of the US and Europe

ID Site Country Host
CO-1-11a Geneva NY USA Nova Easygro
CO-10-35 Geneva NY USA MF821
CO-2-6a Geneva NY USA MF821
CO-2-6b Geneva NY USA MF821
CO-5-37a Geneva NY USA MF821
CO-5-37b Geneva NY USA MF821
CO-5-37d Geneva NY USA MF821
Vi-1771-2 Purdue Indianna USA i -
Vi-1797-9 Purdue Indianna USA =4 q\r‘\J
Vi-18-003 Canandaigua NY USA

Vi-18-006 Geneva NY USA Microcarpa
Vi-18-007 Geneva NY USA Northern Spy i
Vi-18-008  Geneva NY USA Granny Smith - n e
Vi-18-011-1 Geneva NY USA Monroe Bl Y
Vi-18-011-3 Geneva NY USA Monroe ) c g
Vi-18-013  Geneva NY USA Ein Shemer iR
Vi-18-014-17 Geneva USA Sieversii
Vi-18-019 Geneva USA Jonsib Crab
Vi-18-020 Geneva Marshall McIntosh
Vi-18-021 Geneva USA Crimson Beauty
Vi-18-023-18 Plattsburgh

Vi-18-023-20 Plattsburgh USA

Vi-18-024 Plattsburgh USA Mclntosh
Vi-18-026  Plattsburgh MclIntosh Wi-18-007
Vi-18-027-2  Plattsburgh USA MclIntosh

Vi-18-027-4  Plattsburgh Mclintosh a
Vi-18-030  Geneva USA Cortland \J\:'.'E":'?' I
Vi-18-033-11 Geneva USA Microcarpa

Vi-18-033-30 Geneva Microcarpa

Vi-18-037-7 lIthaca USA

Vi-18-038 Geneva Marshall McIntosh

Vi-18-039 Geneva USA Cortland

Vi-18-042-10 Geneva USA Inuringo

Vi-18-042-16 Geneva NY Inuringo

Vi-18-043 Ithaca NY USA Crabapple

Vi-1805-2 Purdue Indianna

Vi-1810-1 Purdue Indianna USA

Vi-26-28-16 NY USA

Vi-6A-42-14 Geneva NY USA Golden Delicious

Vi-EU-B05 Belgium Schone von Boskoop

Vi-EU-NL24 The Netherlands Prima

Vi18-028 Plattsburgh USA MclIntosh

Vi18-040 Geneva USA Marshall Mcintosh
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Artificial inoculation techniques to evaluate virulence
of new scab isolates and fine mapping of scab loci

leaves of Macintosh apples. Single spore scab cultures were used to inoculate in the moist
chamber under controlled temperature, light and humidity and in incubation tent.
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Thank you for attention!
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KhanLab
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Research and extension to characterize mechanisms of disease resistance and
pathogenesis, and development of tools for improvement of rosaceous fruits

© Geneva, NY & blogs.cornell.edu/khanlab/ Joined December 2016
511 Following 618 Followers
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‘Welcome to the Khan Lab!

We are interested in mechanisms of disease resistance and pathogenesis in rosaceous Tweets oy

Stay updated via lab
website and Twitter

fruits, and to develop strategies to speed up variety development for improved disease 3 KhanLab
resistance. Some of the tools that we use are quantitative genetics, QTL and oF,

- . e . . . . 'World's largest apple collection holds great genetic
association mapping, genome editing, bioinformatics, marker-assisted selection, and potential for sustainable management and
S

transgenics. We are also interested in developing high-throughput methods for plant

resistance phenotypin
P YPing: Read our recent extension article

Our research focus, the rose family (Rosaceae), is culturally and commercially valuable,
as many of the most popular fruits belong to it. For example, apples, pears, peaches,

plums, almonds, apricots, strawberries, cherries, loquats, and raspberries belong to the 3 Khansb
? aFui
rosaceae family. A number of fungal and bacterial diseases cause huge economic losses Thveo propoesis kinded fodayl A greatstart

of
‘weekend! Thanks 1o the & -New
York State Apple growers we are putting your trust in
us to work on fire blight and Apple scab

to the fruit industry globally and are a threat to sustainable production.

Currently our primary research focus is to understand and improve resistance to fire
blight and apple scab:

. i i i of Disease
= Characterization of Mechanism of Disease Resistance
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