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Summary

The project consisted of three studies aiming to i) identify quantitative trait loci (QTL) for screenings and test weight; ii)
investigate the effect of the Crel gene (known to give cereal cyst nematode (CCN) resistance) on screenings; and iii) identify
genetic and error correlations between grain morphology related traits and screenings/test weight.

Key results include the identification of five putative QTL for test weight, and eight for screenings, with at least one of these
(for test weight) being novel. It was also shown that breeders can improve screenings more effectively by selecting for grain
thickness, rather than directly selecting for screenings.

Report Disclaimer

This document has been prepared in good faith on the basis of information available at the date of publication without any
independent verification. Grains Research & Development Corporation (GRDC) does not guarantee or warrant the accuracy,
reliability, completeness or currency of the information in this publication nor its usefulness in achieving any purpose.
Readers are responsible for assessing the relevance and accuracy of the content of this publication. GRDC will not be liable for
any loss, damage, cost or expense incurred or arising by reason of any person using or relying on information in this
publication. Products may be identified by proprietary or trade names to help readers identify particular types of products
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but this is not, and is not intended to be, an endorsement or recommendation of any product or manufacturer referred to.
Other products may perform as well or better than those specifically referred to. Check www.apvma.gov.au and select
product registrations listed in PUBCRIS for current information relating to product registration.

Copyright

Grains Research and Development Corporation. This publication is copyright. Apart from any use as permitted under the
Copyright Act 1968, no part may be reproduced in any form without written permission from the GRDC.

Old or Archival Reports (Projects that concluded in 2007 or earlier)

The information contained in these older reports is now several years old, and may have been wholly or partially superseded
or built upon in subsequent work funded by GRDC or others. Readers should be aware that more recent research may be
more useful for their needs. Findings related to agricultural chemical use are also potentially out of date and are not to be
taken as a recommendation for their use.

Conclusions

This study identified five putative QTL for test weight, and eight for screenings, with at least one of these (for test weight)
being novel. It is likely that one of the screenings QTL identified is the known grain size gene Gw2; this can be verified once
the GW2 marker has been screened in these populations.

No association was found between the Crel gene and screenings in two of the populations used, and in the third population
resistance was observed to decrease screenings. This is contrast to previous findings, but should be validated in additional
environments.

A strong genetic correlation was observed between round grains and high test weight, and between grain thickness and
screenings. By analysing the potential for improving screenings and test weight through selection of strongly correlated traits
(correlated response to selection), it was shown that improving screenings by selecting for grain thickness would be 1.1 times
more effective than directly selecting for screenings itself.

Recommendations

The Gw2 marker has been previously observed to influence screenings in Australian germplasm, and if this gene had a
significant effect in this study (to be verified) it adds to existing evidence and further encourages breeders to use this marker
in marker assisted selection. Other markers identified in this study provide good candidates for further validation in a range of
genetic backgrounds and environments. Pending the results, these could also be adopted for use in breeding programs.

Given the results of the correlation study conducted in this project, it is recommended that breeders use grain thickness to
improve screenings, as opposed to directly selecting for screenings.

Achievement/Benefit

Overview of Project Achievements

Nine populations were produced for this project, three to be used in the QTL identification study, four for the Crel study, and
two for use in validation. High quality DNA was extracted from all lines in each population (~1300 lines total). For each of these
populations, phenotype data was produced from 5 environments. 38 markers linked to 10 putative QTL were synthesised in
this project, with one from each region being screened over the populations; we aim to have all 38 screened by the end of the
project. These populations, along with their DNA and phenotype and genotype data can be used in future studies on a range
of traits.
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