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The apple rootstock breeding program is a decades–long partnership between 
Cornell University and USDA. 

This program develops disease and pest–resistant rootstocks to boost orchard 
productivity, allowing orchardists to tailor apple cultivation with precision by 
matching the strengths and weaknesses of complex environments.



Introduction

The joint Cornell University and United States Department of Agriculture-Agricultural Research Service (USDA-ARS) 
Apple Rootstock Breeding and Evaluation Program develops new rootstock cultivars with an emphasis on productivity, 
yield efficiency, ease of nursery propagation, fire blight resistance, tolerance to extreme temperatures, resistance to the 
soil pathogens of the sub-temperate regions of the US, and tolerance to apple replant disorder. 

In many trials in North America and other worldwide locations all of the released Geneva® Rootstocks have 
demonstrated a “per acre productivity” and “tree yield efficiency” similar or higher than current commercial standards 
M.9 and M.26.
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General Characteristics of Geneva® Apple Rootstocks:

Disease resistance

Fire blight

Crown and root rots (Phytophthora)

Replant disease complex*

Pest resistance
Woolly apple aphid*

Other characteristics
All are dwarf types that differ within dwarf sizes

Cold hardiness*

*Applies to some Geneva® Apple Rootstocks
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*

* Good mid-winter
** This is a work in progress. Description is based on observations within 
breeding program and feedback from nurseries. There may be additional 
interactions with apple viruses that have not been characterized yet.
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*

https://cornell.flintbox.com/technologies/35162ab3-2cf1-4204-b507-19a7404d8fa3
https://cornell.flintbox.com/technologies/2211a709-ee6a-47b2-9020-3fd3b5a0ffbb
https://cornell.flintbox.com/technologies/caba3610-a2dd-4978-b392-1e7c6c8566a7
https://cornell.flintbox.com/technologies/c7bbc03f-a0dd-4807-8c7a-2c6d24587475
https://cornell.flintbox.com/technologies/324fe780-6f49-4c05-9f32-b4010571e218
https://cornell.flintbox.com/technologies/825f88f9-9ba6-4b68-a792-30ca203cdcc1
https://cornell.flintbox.com/technologies/279b32b6-d818-4f33-83b7-7bb9951729b3
https://cornell.flintbox.com/technologies/9d538fe4-4af8-42a6-9d08-beb090c2550a
https://cornell.flintbox.com/technologies/1cc1d902-8be2-49b9-a1bc-e0e52866f238
https://cornell.flintbox.com/technologies/67155b84-2ccf-4915-8226-5f9054eefa98
https://cornell.flintbox.com/technologies/10de0971-0fbe-4285-9fda-323d591f50e2
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Technical Bulletin
Plants derived from in-vitro culture (micropropagation) to be used directly as liners.

As the implementation of micropropagation of Geneva rootstocks is becoming widespread, we have a few 
recommendations and suggestions about the nursery phase of such material: 

Micropropagation nurseries need to stress the importance of the recommended planting method for the in-vitro 
plantlets when planting into the field. It is very important to have a rootstock stem (shank) on the tree that is planted a 
minimum of 4 in/10 cm below soil line and budded 6 in/15 cm above soil line. The problem arises because the in-vitro 
plants have root systems that are at the soil line of the pot (crown). Part of the traits of apple rootstocks is provided 
by the shank, and if there is no or little shank, then the properties of dwarfing and precocity are reduced – reducing 
potential yield.

22 The material is usually very delicate compared to normal liners. Therefore, planting in good weather conditions and 
providing moisture and other nursery care is very important to produce successful liners.  

Typical micro-propagated plant. 
Crown of the plant. No stem 
(shank) below – only roots.

Budding 6 in/15 cm 
ABOVE soil line

Soil line

Plant the crown 4 in/ 10 cm 
BELOW soil line

Scientific Contact: Gennaro Fazio 
315-787-2480 
gennaro.fazio@usda.gov 

630 W. North Sreet
Geneva, NY 
www.ars.usda.gov/
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