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Characterization of the Composition of V. inaequalis Races
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Abstract. Apple scab caused by Venturia inaequalis is the most economically
important disease of apples (Malus) worldwide. Recombination and changes in
pathogen populations is facilitated by annual sexual reproduction, which results
in high pathogen variability and better adaptability to resistant cultivars. Due to
rapid evolution, new races of V. inaequalis overcome resistance genes in Malus
genotypes. Differential Malus genotypes — apple cultivars and hybrids with a
specific R gene — are used to identify the racial composition of the causative
agents. Fifteen differential Malus genotypes, obtained within the international
»Vinquest” initiative, were planted in the germplasm collection sector of the
Institute of Horticulture, in Dobele, Latvia during 2016. Apple scab symptoms
on the leaves were scored according to the methodology used in the ,,Vinquest”
network. The aim of the study is to collect the information about V. inaequalis
races that occur on the differential Malus genotypes at the orchard established at
the Institute of Horticulture in 2023. Four races of V. inaequalis were found to
be established in Latvia, and they have overcome the genes Rvil, Rvi3, Rvi4, and
RviS.
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Ievads

Ik gadu ekonomiski nozimigus zaud&jumus abelu (Malus) audzetajiem visa
pasaulé rada abelu kraupis (ier. Venturia inaequalis (Cooke) G. Winter),
samazinot auglu razu Iidz 70% (MacHardy et al., 2001) un atseviskos gadijumos
pat Iidz 100%, ja netiek veikti patogéna ierobeZoSanas pasakumi.
V. inaequalis dzimumvairoSanas stadija nodroSina ST patogé€na mainibu un
daudzveidibu (MacHardy et al., 2001).

Abelu kraupja ierosinataja rasu sastava identificgsanai izmanto abelu Skirnes
un hibridus ar noteiktu rezistenci pret slimibas ierosinataju — rases diferencg&joSus
Malus genotipus, kuriem ir tikai viens R géns (Jha et al., 2009). Starptautiska
projekta ,,Vinquest” ietvaros vairak neka 30 zinatnieku grupas no visas pasaules
veic V. inaequalis rasu monitoringu, ierikojot rases diferencgjosu Malus genotipu
stadfjumus. V. inaequalis rasu sastava noskaidroSana lauj precizak prognozet
patogéna agresivitati un jaunu rasu veidoanos. Sis zinaanas sniedz atbalstu
selekcijas materiala izvert€Sana un jaunu rezistentu abelu Skirnu ievieSana darzos
specifiski katram abelu audz&$anas regionam (Caffier et al., 2014).

42



Razas svetki ,,Vecauce — 2023”: Lauksaimniecibas augstakajai izglitibai — 160,
Latvija — dabas stihiju vara

Petijuma mérkis ir apkopot informaciju par 2023. gada identificEtam
V. inaequalis rasem Darzkopibas institiita ierikota diferencgjoSo Malus genotipu
stadijuma.

Materiali un metodes

Rases diferenc€joso Malus genotipu stadijums ierikots APP Darzkopibas
institata (DI) gengctisko resursu darza 2016. gada. Piecpadsmit diferencgjosie
Malus genotipi pavairoti uz maza auguma potcelmiem ‘B396°. Koki iestaditi tris
rindas jau ieprieks iestradata augsné. Rindas garums — 80 m; attalums starp
rindam — 4 m; attalums starp kokiem rinda — 1.2 m. Abeles staditas piecos blokos
péc ,,Vinquest” stadiSanas she&mas; katra bloka viens koks katram genotipam.
Stadijuma zalo abelu laputu (Aphis pomi) ierobeZoSanai izmantoti insekticidi, bet
fungicidi stadijuma netika izmantoti.

Abelu kraupja izplatiba un attistibas pakape stadijuma vertéta divas reizes
sezond. Slimibas attistibas pakape noteikta vizuali, izmantojot devinu ballu
skalu, saskana ar ,,Vinquest” metodiku (Lateur, Populer, 1994). Datu statistiska
apstrade veikta, izmantojot programmu MS Excel. Aprékinati apraksto$as
statistikas raditaji: aritm&tiskais vid&jais un standartnovirze.

Rezultati un diskusija

Apkopojot 2023. gada noveérojumu datus, konstatets, ka kraupja attistibas
pakapes uz lapam rases diferencjosSo Malus genotipu stadijuma varigja
diapazona no 1 Iidz 1.5 ballém (Tab.).

Kraupja simptomu novérojumi paradija, ka 2023. gada attistibas pakapes
vidgjie raditaji bija zemaki neka ieprieks$€jos monitoringa gados (Sokolova,
Morocko-Bicevska, 2022). Pastav iesp&ja, ka tas saistits ar kraupja ierosinataja
ierobeZoSanas pasakumiem, jo, sakot ar 2021. gada rudeni, veica apstrades, lai
veicinatu nobiruSo lapu noardiSanos.

Neskatoties uz slimibas attistibas pakapes samazinaSanos 2023. gada
vegetacijas sezona, bija novérota patogéna sporulé$ana bez auga audu reakcijas
uz genotipiem ‘Golden Delicious’/Rvil, Q71/Rvi3, TSR33T239/Rvi4 un
B45/Rvi8 (Att.).

V. inaequalis sporulé$ana uz Siem abelu genotipiem norada uz rasu 1., 3., 4.
un 8. klatbiitni V. inaequalis populacija Darzkopibas institiita darza un
rezistences génu Rvil, Rvi3, Rvi4 un Rvi8 parvaréSanu.

Pec ,Vinquest” projekta publicétajiem datiem So rezistences ge€nu
parvaré$ana noverota gandriz visos projekta iesaistito valstu darzos, iznemot
Italiju.

Vairakiem genotipiem: TSR34715, 9-AR2T196, ‘Priscilla’, M. floribunda,
‘Hansen's baccata 2’, ‘Dulmener Rosenapfel’ un GMAL2473 kraupja pazimes
ari $aja vegetacijas sezona netika konstat€tas ne uz lapam, ne uz augliem.
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Tabula
Kraupja attistibas pakapes vértéjums uz V. inaequalis rases
diferencéjosSiem Malus genotipiem 2023. gada vegetacijas sezona

. Rezistences Vidgjais raditajs (balles 1-9) un
Genotips _ .
geéns standartnovirze

Gala nav 1.3+0.5
Golden Delicious Rvil 1.5+0.5
TSR34715 Rvi2 1.0+0.0
Q71 Rvi3 1.4+0.5
TSR33T239 Rvi4 1.4+0.5
9-AR2T196 Rvi5 1.0+0.0
Priscilla Rvi6 1.0+0.0
Malus floribunda Rvi6, Rvi7 1.0+0.0
B45 Rvi8 1.5+0.5
134 Rvi9 1.0+0.0
A723-6 Rvil0 1.0+0.0
Hansen's baccata 2 Rvil2 1.0+0.0
Durello de Forli Rvil3 1.0+0.0
Dulmener Rosenapfel Rvil4 1.0£0.0
GMAL2473 Rvil5 1.0+0.0

Att. V. inaequalis sporuléSana uz genotipiem ‘Golden Delicious’/Rvil (a),
Q71/Rvi3 (b), TSR33T239/Rvi4 (c) un B45/Rvi§ (d).

Rezistences géni, kuri netika parvar&ti un, miisuprat, ir daudzsolosi ieviesanai
selekcija Latvija ir Rvi2, Rvi5, Rvi6, Rvi7, Rvil2, Rvil4 un Rvil5. Par lidzigiem
rezultatiem ir zinots arT ,,Vinquest” projekta (Patocchi et al., 2020).

Secinajumi
1. 2023. gada vegetacijas sezona kraupja attistibas pakapes vert§jums uz

V. inaequalis rases diferenc€josiem Malus genotipiem vari€ja no 1 lidz
1.5 ballém atkariba no genotipa.
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2.

Patogéna sporuléSana bez audu reakcijas novérota uz genotipiem ‘Golden
Delicious’, Q71, TSR33T239 un B45, kas norada uz rasu 1., 3., 4. un
8. klatbtitni DI darza, un rezistences génu Rvil, Rvi3, Rvi4 un Rvi8
parvarésanu.

Pateiciba.

Petfjuma ieklauta informacija iegiita sadarbibas tikla ,,Vinquest” ietvaros

(https://www.vinquest.ch). ST gada (2023.) novérojumi veikti ZM projekta
,Darzaugu selekcijas programma” ietvaros.
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