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M9 forever?
New rootstocks challenge the dominance of  M9



2

Requirements to new apple rootstocks
Perspective of the nurserymen

Performance in stoolbed Suitability for micropropagation

Compatibility with scion Hypersensitivity to latent viruses
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Requirements to new apple rootstocks
Agronomic performance

Biennial bearingYield (efficiency)

Vigour / dwarfing effect Precocity Root anchorage

Branching angle
tree architecture
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Requirements to new apple rootstocks
Agronomic performance

Water uptake Nutrient uptake

Suitability for (new) planting systems Interaction with scion cv.
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Requirements to new apple rootstocks
Agronomic performance

Fruit size

Fruit colour

Burrknots Rootsuckers

Fruit internal quality



6

Requirements to new apple rootstocks
Biotic stress

Wooly apple aphid

Fire blight

Apple proliferation

Crown rot

Replant disease
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Requirements to new apple rootstocks
Abiotic stress

Winter hardiness

Drought Water stagnation

pH

Salinity

Low chilling
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Country Institute Released rootstocks 
(examples)

Germany JKI Julius Kühn-Institut Supporter Serie

Germany Obstbau Versuchszentrum Jork Jork 9

Estonia Polli Horticultural Institute E Serie 

United Kingdom NIAB EMR East Malling Research Station M & MM series, AR serie

Italy CIV Consorzio Italiano Vivaisti G and FG Serie (G 8, FG 35 
etc.)

Italy FEM San Michele D2212 and others

Poland InHort Institute of Pomology Skierniewice P Serie (P 16, P 22 u.a.)

Russia Michurinsk College of Agriculture Budagovsky serie (B 9, B 
491 etc.)

Sweden Alnarp Obstbauversuchsstation Alnarp 2 etc.

Czech republic Breeding Station Techobuzice J-TE Serie (J-TE-E, J-TE-F
etc.)

Apple rootstock breeding in Europe

*still active

https://www.google.it/url?sa=i&url=https://en.wikipedia.org/wiki/Flag_of_Germany&psig=AOvVaw2-ZlAWTPepWphIklVR68l0&ust=1605254770225000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCODZlZTG_OwCFQAAAAAdAAAAABAE
https://www.google.it/url?sa=i&url=https://en.wikipedia.org/wiki/Flag_of_Germany&psig=AOvVaw2-ZlAWTPepWphIklVR68l0&ust=1605254770225000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCODZlZTG_OwCFQAAAAAdAAAAABAE
https://www.google.it/url?sa=i&url=https://en.wikipedia.org/wiki/Flag_of_Poland&psig=AOvVaw3NapDJqHDc8u2ZoZA-ZpVI&ust=1605255189181000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKjH2dvH_OwCFQAAAAAdAAAAABAE
https://www.google.it/url?sa=i&url=https://www.countryflags.com/en/flag-of-sweden.html&psig=AOvVaw1eRawBJASQ5sLEKll6-BuD&ust=1605255756671000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKiK2OrJ_OwCFQAAAAAdAAAAABAQ
https://www.google.it/url?sa=i&url=https://it.wikipedia.org/wiki/File:Flag_of_the_Czech_Republic.svg&psig=AOvVaw3u2riZal-238ctqxokghcL&ust=1605255906586000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCODTlrLK_OwCFQAAAAAdAAAAABAK
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Apple rootstock breeding in the world out of Europe 

Country Institute Released rootstocks 
(examples)

China Shanxi Provincial Institute of Pomology, Taigu SH serie, Y serie

China Liaoning Province Tree Fruit Institute of Pomology, Xiongyue Liaozhen 2

China Qingdao Institute of Agricultural Science Research, Qingdao QZ1, QZ2, QZ3

Japan Aomori Apple Experiment Station, Aomori Aodai 3

Japan Apple Research Center in Morioka JM Serie (JM1, JM7 etc.)

Canada Agriculture Research Station, Kentville KSC serie

Canada Ottawa Research Station in Canada Ottawa serie 

Canada Horticultural Research Institute of Ontario, Vineland V serie 

Canada Research Station, St-Jean-sur-Richelieu, Quebec SJ sSerie 

New Zealand Plant and Food Research, Hastings

USA Michigan State University MAC Serie (MAC 9, MAC 39 
etc.)

USA Cornell University, Geneva, NY Geneva Serie

*still active

https://www.google.it/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FFlag_of_China&psig=AOvVaw364NmHAI_GbFXgeiszZAkJ&ust=1605257649349000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNDd0_HQ_OwCFQAAAAAdAAAAABAD
https://www.google.it/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FFlag_of_China&psig=AOvVaw364NmHAI_GbFXgeiszZAkJ&ust=1605257649349000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNDd0_HQ_OwCFQAAAAAdAAAAABAD
https://www.google.it/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FFlag_of_China&psig=AOvVaw364NmHAI_GbFXgeiszZAkJ&ust=1605257649349000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNDd0_HQ_OwCFQAAAAAdAAAAABAD
https://www.google.it/url?sa=i&url=https%3A%2F%2Fwww.amazon.it%2FJapan-Japan-WWF-Cntr-H-Flag%2Fdp%2FB003N2TBAW&psig=AOvVaw1OiUZZQ7CqO4ICco-TJI_P&ust=1605257731294000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPjaoJjR_OwCFQAAAAAdAAAAABAD
https://www.google.it/url?sa=i&url=https%3A%2F%2Fwww.amazon.it%2FJapan-Japan-WWF-Cntr-H-Flag%2Fdp%2FB003N2TBAW&psig=AOvVaw1OiUZZQ7CqO4ICco-TJI_P&ust=1605257731294000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPjaoJjR_OwCFQAAAAAdAAAAABAD
https://upload.wikimedia.org/wikipedia/commons/3/3e/Flag_of_New_Zealand.svg
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Multisite testing in USA and Europe

NC-140 Technical Committee post-meeting orchard tour
North Rose and Sodus, NY, November 14, 2019

www.nc140.org

EUFRIN  working group Apple & Pear Variety & Rootstock 
Testing meeting, Bucharest (Romania), March 14th to 16th , 2019 

www.eufrin.org
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