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Abstract Fungal diseases are among the most

devastating biotic stresses and often cause significant

losses in wheat production worldwide. A set of 173

synthetic hexaploid wheat (SHW) characterized for

resistance against fungal pathogens that cause leaf,

stem and yellow rusts, yellow leaf spot, Septoria

nodorum and crown rot were used in genome-wide

association study (GWAS). Diversity Arrays Tech-

nology (DArT) and DArTSeq markers were employed

for marker–trait association in which 74 markers

associated with 35 quantitative trait loci (QTL) were

found to be significantly linked with disease

resistances using a unified mixed model (P = 10-3

to 10-5); Of these 15 QTL originated from D genome.

Six markers on 1BL, 3BS, 4BL, 6B, and 6D conferred

resistance to two diseases representing 10 of the 35

QTL. A further set of 147 SHW genotyped with DArT

only markers validated 11 QTL detected in the

previous 173 SHW. We also confirmed the presence

of the gene Lr46/Yr29/Sr58/Pm39/Ltn2 on 1BL in the

SHW germplasm. In addition, gene–gene interactions

between significantly associated loci and all loci

across the genome revealed five significant interac-

tions at FDR\0.05. Two significant leaf rust and one

stem rust interactions were thought to be synergistic,

while another two QTL for yellow leaf spot involved

antagonistic relations. To the best of our knowledge,

this is the first GWAS for six fungal diseases using

Electronic supplementary material The online version of
this article (doi:10.1007/s11032-016-0541-4) contains supple-
mentary material, which is available to authorized users.

A. Jighly � M. Alagu � F. Makdis � M. Singh �
F. C. Ogbonnaya

International Centre for Agricultural Research in the Dry

Areas (ICARDA), Rabat, Morocco

A. Jighly

Department of Economic Development, Jobs, Transport

and Resources, AgriBio, Centre for Agribioscience, 5

Ring Road, Bundoora, VIC 3083, Australia

A. Jighly

School of Applied Systems Biology, La Trobe University,

Bundoora, VIC 3083, Australia

M. Alagu

Kihara Institute for Biological Research, Yokohama City

University, 641-12, Maioka, Yokohama 2440813, Japan

S. Singh

International Maize and Wheat Improvement Center

(CIMMYT), Km. 45 Carretera México-Veracruz, Colonia
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L. C. Emebiri

Graham Centre for Agricultural Innovation (NSW

Department of Primary Industries and Charles Sturt

University), Wagga Wagga, NSW 2650, Australia

F. C. Ogbonnaya (&)

Grains Research and Development Corporation,

P.O. Box 5367, Kingston, ACT 2604, Australia

e-mail: Francis.Ogbonnaya@grdc.com.au

123

Mol Breeding  (2016) 36:127 

DOI 10.1007/s11032-016-0541-4

http://dx.doi.org/10.1007/s11032-016-0541-4
http://crossmark.crossref.org/dialog/?doi=10.1007/s11032-016-0541-4&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11032-016-0541-4&amp;domain=pdf

	Genomic regions conferring resistance to multiple fungal pathogens in synthetic hexaploid wheat
	Abstract


