XXl EUCARPIA

Maize and Sorghum Conference

Resources in
Maize and Sorghum Breeding

Opatija, Croatia, June 19-22, 2011

Conference Book

EUROPEAN ASSOCIATION FOR RESEARCH ON PLANT BREEDING
EUROPAISCHE GESELLSCHAFT FUR ZUCHTUNGSFORSCHUNG
ASSOCIATION EUROPEENNE PUOR L'AMELIORATION DES PLANTES



Organizers
Mario Motto - Chairman of the EUCARPIA Maize and Sorghum Section
Domagoj Simic¢ — Agricultural Institute Osijek, Osijek, Croatia

International Scientific Committee
Yves Barriere (France), Janos Berenji (Serbia), Alain Charcosset (France),
Alfons Gierl (Germany), Frank Hochholdinger (Germany), Kosana Konstantinov
(Serbia), Csaba L. Marton (Hungary), Albrecht E. Melchinger, (Germany),
Mario Motto (Italy), Montserrat Pages (Spain), Athanasios Tsaftaris (Greece),
Fred van Eeuwijk (The Netherlands), Johan van Waes (Belgium).

Local Organizing Committee
Andrija Brki¢, Ivan Brki¢, Tomislav Duvnjak, Sonja Grljusi¢, Antun Jambrovic,
Zlatko Juri¢, Tatjana Ledencan, Maja MatoSa, Sasa Mesari¢, Aleksandra Sudaric,
Domagoj Simi¢, Slavica Vuko, Zvonimir Zdunié¢

Under the Auspices of
Ministry of Agriculture, Fisheries and Rural Development
Republic Of Croatia

0 f_j:

Financially supported by
Ministry of Science, Education and Sports
Republic of Croatia

Ministarstvo znamosti,
obrazovanja i Sporta



Maize and Sorghum Section of

EUCARPIA

XXII Conference

~Resources in
Maize and Sorghum Breeding"

Opatija, Croatia, June 19-22, 2011



Conference Book
XXII Eucarpia Maize and Sorghum Conference

Compiled by
Domagoj Simic
Tatjana Ledencan
Sonja Grljusi¢
Tomislav Duvnjak

Administration
Maja Matosa
Sasa Mesaric

ISBN 978-953-97114-8-9
A CIP catalogue record for this book is available from the
City and University Library Osijek under 130201060

Published by
Agricultural Institute Osijek
Juzno predgrade 17, HR-31000, Osijek, CROATIA
E-mail: institut@poljinos.hr
www.poljinos.hr

Responsible Publishers
Zvonimir Zduni¢, Aleksandra Sudarié

Printed by
Grafika, Osijek, 2011



Association mapping of biomass and cell wall related
traits in sorghum

Pot D.}, Trouche G.!, Vaksmann M.}, Clerget B.!, Bastianelli D.?,
Chantereau J., Maleyrat J.}, Rivallan R.}, Bonnal L.2, Rami J.F.},
Barriére Y®

1UMR AGAP, Montpellier, France; ?UMR SELMET, Montpellier, France; 3INRA,
Unité de Génétique et d’Amélioration des Plantes Fourragéres, Lusignan, France

Sorghum is among the world’s most important cereals in terms of
human and animal nutrition and it is currently considered as a
promising energy crop. In this study, the variability of biomass yield,
composition (soluble sugars, lignin, cellulose, hemicelluloses) and
properties (biomass and cell wall degradability), that constitute key
targets for biomass quality optimization, was characterized for 410
accessions representing sorghum  worldwide diversity. These
evaluations were based on 5 field-experiments and biomass
characteristics were estimated based on NIRS calibrations. The broad-
sense heritabilities, which ranged from 0.5 to 0.9, associated with
medium levels of phenotypic variability and the absence of negative
genetic correlation between biomass yield and composition indicated
that significant genetic gains can be achieved in the medium term. In
order to reach a better understanding of the genetic determinism of
these traits, 1122 sequenced DArT markers were genotyped on 177
genotypes representing the cultivated sorghum diversity. For lignin
content, known to be the main limiting factor of cell wall degradability,
8 marker-trait- associations were detected (pvalue<0.0001 in one trial
and <0.05 in at least one additional trial). In parallel, 23 genes from
the lignin biosynthesis pathway were sequenced on a discovery panel
of 24 genotypes allowing the detection of more than 500 SNP.
Haplotype SNP tags were genotyped on the whole association
population (410) and association mapping analysis performed. These
results are expected to provide a solid framework towards the
development of innovative strategies for sorghum breeding dedicated
to biomass and animal feed production.
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