Jo0d0d0oooodoododdodnd (Venturia inaequali
s )do0dodoooooooo® ooor Dooood
O0O00000000QTLO OO

g goooo
ISSN 13472658
oono gg,oo
ood,o
ood,o
og,0od
oo,oo
0o,no
ud,no
uod,no
go,boo
go,0oo
go,oo
gg,oo
gg,oo
oo goon
0/0 1801 400
oooo
oodon p. 349-361
oooo 201907 1000
gooooobooooboooboobooboboooooobooo QA"
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ U IKnow Ieage

Secretariat



BEZDF. (Hort. Res. (Japan)) 18 (4) : 349-361. 2019.
doi: 10.2503/hrj.18.349

i

EFERERBHICHGET BRI ITEEREE (Venturia inaequalis) L — ARIE DA
BXUY 2O ‘o 0V >IRERENMEICEEST 2 QTLORE

RO IR o - R H,’ﬁz”“* c AR B BAERSRR c BRMTF - T RIZ-B@E &2

& 2

e

Tk

- FIERE | - LARER > - BB GRE) 817> - FILBEE - T

EE . AREERNR AU ENEIEM Y v TS
2SN ITBEATREBEERMN v v 2 — 9 AZHER  036-0332
SE¥E - AREERNRSTIREERBEETEIIT  305-8605

020-0123 BFEEMT FEI
EREREATHAT
TIRE> IETEER

Identification of Venturia inaequalis Races in Morioka, Japan and
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Abstract

Apple scab, which is caused by Venturia inaequalis (Cooke) G. Wint., is a destructive disease that affects apples
(Malus x domestica Borkh.). To develop an approach to breeding apples for scab resistance, race distribution of V. inaequalis in
Morioka, Japan .and genetic factors affecting partial scab resistance observed on ‘Akane’ were assessed. An inoculation test
using several differential hosts suggested that race 1 of V. inaequalis was the predominant race in Morioka, Japan. To character-
ize the genetic profile of ‘Akane’ resistance, quantitative trait locus (QTL) analyses that employed two years of natural scab
infection scores in a fungicide-free orchard in Kuroishi, Aomori, Japan were performed using an F, population derived from the
‘Orin’ x ‘Akane’ cross. A QTL allele that explained 20% of the phenotypic variance in scab resistance was detected on chromo-
some 17 of ‘Akane’. In the middle region of chromosome 17 of ‘Orin’ and in very close proximity to the ‘Akane’ QTL, a weak
QTL allele was also detected, which explained 5% of the phenotypic variance observed. We considered that these effects were
caused by alleles of the identical QTL. Haplotyping analysis indicated that this QTL resistance allele from ‘Akane’ originated

from ‘Worcester Pearmain’.
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Table 1. Race determination of the Venturia inaequalis population in Morioka, Iwate, Japan using differential hosts.

Differential hosts
Race Dolgo  Geneva RI2740-7TA TSRISTI3 . M OR45TI32  Florina  oiden
micromalus Delicious
Expected response 1 R R R R R R R S
2 S S S R R R R S
3 R S R R R R R S
4 R R R S R R R S
5 R R R R S S R S
6 R R R R R R S S
Inoculum tested R R R R R R R S

R: resistant, S: susceptible.

Golden

Delicious
TSR18T13
0R41T136<<::

R8T38

< Wealthy
R12740-7A
Delicious )

Resistant host
Susceptible host

Fig. 1. Parentage of TSR18T13, a differential host distinguishing
race 4 of Venturia inaequalis.
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Disease class

Fig. 2. Disease scale with seven classes for scoring apple scab symptoms in a fungicide-free orchard. 0: no symptom (not shown), 1: only
chlorosis, 2: forming conidia <10% of surface, 3: 11-25%, 4: 26-50%, 5: 51-75%, 6: 76—100%.
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Fig. 3. continued.
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obtained by permutation tests.
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Fig. 7. Beeswarm plots overlaying box plots of mean disease
symptoms of the F, population derived from ‘Orin’ x ‘Akane’,
subdivided into four groups, which have different predicted
genotypes at the quantitative trait locus (QTL) for apple scab
on chromosome 17. QTL genotypes are predicted based on
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indicate a significant difference at P <0.05 using the Tukey-
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