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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.

The results and conclusions in this report may be based on an investigation conducted over
one year. Therefore, care must be taken with the interpretation of the results.

Use of pesticides

Only officially approved pesticides may be used in the UK. Approvals are normally granted
only in relation to individual products and for specified uses. It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the
statutory conditions of use, except where the crop or situation is the subject of an off-label
extension of use.

Before using all pesticides check the approval status and conditions of use.

Read the label before use: use pesticides safely.

Further information

If you would Ilike a copy of the full report, please email the HDC office
(hdc@hdc.ahdb.org.uk), quoting your HDC number, alternatively contact the HDC at the
address below.

HDC

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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Headline

e Phenotypic and genotypic information can be used for quantitative trait loci (QTL)
mapping approaches and enhance breeding efficiency through marker-assisted
selection (MAS).

Background and expected deliverables

Strawberry is one of the most economically important fruit crops and it is essential to
maintain the profitability and sustainability of this crop. Today, strawberry growers face
increased production challenges, such as maintaining yield, fruit size and good fruit quality.
These traits rely on good plant architecture and high levels of pest and disease resistance.
In order to maintain competitiveness, the extension of cropping season and better adaptation

to the particular growing environment is essential.

The objective of this project is to provide both phenotyping and genetic techniques to
improve high-throughput trait identification in industry-funded breeding programmes.
Currently very little is known about how different plant traits are correlated at the molecular
level in strawberry, or which traits are the easiest to measure in field and glasshouse

scenarios.

The primary aim of this study is to investigate correlations between different physical traits in
cultivated strawberry (Fragaria x ananassa), in addition to the development of novel
methods of linking phenotype to genotype. A second aim is to identify and map novel traits

linked to fruit quality and disease resistance in cultivated strawberry.

Once molecular markers are identified, pre-screening process of seedlings for the presence
of desired alleles can be done through MAS. This study will also illustrate the usefulness of
high resolution phenotyping and genomic-assisted selection techniques for rapid,
inexpensive and accurate pre-selection of superior seedlings in economically important

crops such as cultivated strawberry.

Summary of the project and main conclusions

This project aims to cut the cost of breeding by developing novel phenotyping methods and
identifying the most important traits to measure both linked to fruit quality and disease
resistance in cultivated strawberry. A mapping population derived from the cross
‘Redgauntlet’ x ‘Hapil’ was used for phenotypic data collection over a period of 2 years

(2013 and 2014), linkage map construction and saturation, as well as quantitative trai loci
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(QTL) detection. The same population will be used for fruit-related trait phenotyping for the
third year (2015 summer). As previously reported in the Year 1 report, over 20 different traits

of ‘Redgauntlet’ x ‘Hapil’ population were recorded and correlation analysis was conducted.

This report is mainly focusing on the saturation of the existing SSR-based linkage map and
preliminary QTL analysis using Year 1 (2013) phenotypic data. Twenty six novel markers
were mapped to the linkage map which was used for QTL detection. Thirty-three potential
QTL associated with both fruit quality and plant characteristics traits were identified. The
regions of QTL detected on the linkage map suggest that there is a ‘hotspot’ region of the
strawberry genome. The ‘hotspot’ region contains overlapping 9 different QTL covering
major fruit quality and plant characteristics traits.

Preliminary study of the comparison of the regions between QTL associated with Verticillium
wilt resistance obtained from the previous study and QTL detected in this study was carried
out. However results are not presented in this report. Overlapping regions between
Verticillium wilt QTL and fruit quality and plant characteristics traits were identified. Further
analysis will be carried out in 2015 to investigate if disease resistance QTL are overlapped
using 2 years (2013 and 2014) phenotypic data and these results will be presented in the

final year report.

‘Sonata’ x ‘SDBL123’ mapping population will mainly be used to test the applicability of

novel molecular markers developed in this study that can be later used in MAS.

Financial benefits

For this interim report it is not appropriate to undertake a cost/benefit analysis.

Action points for growers

There are no action points for growers at this stage of the project.
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