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Project Summary:

Genome-wide selection (GWS) is a new method of breeding in which a small
population that captures all of the desired phenotypic variation is characterised in
great depth, both at the whole-plant level and at the genetic level. The combined
phenotypic and genotypic information is then used to generate predictions (using
sophisticated mathematical models) of the optimal genotype for a desired set of
phenotypic values.

These resources will underpin future research at EMR to improve commercially
viable apple scion and rootstocks as crosses will be made between the predicted
best parents. Far fewer crosses are required and selections from crosses will be
made based on genotype alone, meaning that selections are made at the seedling
stage and planted for multi-site trials without evaluation in the field first. This cuts the
breeding cycle by >5 years at a minimum. EMR is well placed to develop GWS and
move within Europe to the forefront of modern breeding research.

Aims & Objectives:

(i) Project aim(s):

To identify and plant a replicated set of near elite germplasm for phenotyping as
part of work towards genomic selection
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(i) Project objective(s):

To identify a set of germplasm that captures the majority of important phenotypic
variation for a future genomic selection population, including fruit quality traits,
disease resistance traits and canopy architecture traits.

To create and plant a three-fold replicated set of these apple scion and rootstock
varieties that can be used to underpin future research and breeding work on apple
(Total 450 cultivars/lines).

Benefits to industry

Growers need both new rootstocks and new scion varieties that are future-proofed
against more variable climatic conditions. The beginnings of such a programme
require experimental plantings in order to leverage additional funding from
government (e.g. BBSRC and EU projects). As a result, a modest investment at this
stage by HDC has the potential to deliver far more fundamental research in future
years and hence contribute to growers by the delivery of new knowledge and later on
new varieties.

The data generated in this study will feed into and complement an existing project
currently funded by the HDC (TF 182), in the form of The East Malling Rootstock
Club (EMRC). This will facilitate a quicker route to the release of new commercial
rootstocks and hence subsequent financial benefit to industry.
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Disclaimer

AHDB, operating through its HDC division seeks to ensure that the information contained
within this document is accurate at the time of printing. No warranty is given in respect
thereof and, to the maximum extent permitted by law the Agriculture and Horticulture
Development Board accepts no liability for loss, damage or injury howsoever caused
(including that caused by negligence) or suffered directly or indirectly in relation to
information and opinions contained in or omitted from this document.

No part of this publication may be reproduced in any material form (including by photocopy or
storage in any medium by electronic means) or any copy or adaptation stored, published or
distributed (by physical, electronic or other means) without the prior permission in writing of
the Agriculture and Horticulture Development Board, other than by reproduction in an
unmodified form for the sole purpose of use as an information resource when the Agriculture
and Horticulture Development Board or HDC is clearly acknowledged as the source, or in
accordance with the provisions of the Copyright, Designs and Patents Act 1988. All rights
reserved.

AHDB (logo) is a registered trademark of the Agriculture and Horticulture Development
Board. HDC is a registered trademark of the Agriculture and Horticulture Development
Board, for use by its HDC division. All other trademarks, logos and brand names contained in
this publication are the trademarks of their respective holders. No rights are granted without
the prior written permission of the relevant owners.

Further information

Email the HDC office (hdc@hdc.ahdb.org.uk), quoting your HDC number, alternatively
contact the HDC at the address below:

HDC

AHDB
Stoneleigh Park
Kenilworth
Warwickshire
CV8 2TL

Tel — 0247 669 2051

HDC is a division of the Agriculture and Horticulture Development Board.
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