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DEPARTMENT OF

PRIMARY INDUSTRIES Origin of Primary Synthetics (PS)

Importation of PS from CIMMYT

« 2001 -50
« 2002 -53
2003 -49
2004 -49
« 2005-51
2006 - 57

e 2007 -78 Durum Wheat Goatgrass

Total = 387 (T. durum) (Ae. tauschii)
AABB T DD

Representing
e 189 Ae. tauschii parents
= 38 Durum parents
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SIS Disease Resistance of SHWs

Genetic variation in synthetics for various diseases

Disease CCN Root lesion Yellow | Crown Septoria Septoria
Rating nematode Leaf Rot nodorum nodorum
Spot

P. P.

neglectus | thornei seedling | adult | leaf glume
Resistant 60 3 80 2 30 11 31 45 2
Moderately 29 8 90 51 34 39 49 20
Resistant
Moderate 66 32 77 -
Moderately 70 50 13 59 37 16 61 59
susceptible
Susceptible | 141 104 190 39 62 20 16 28 102
Total 366 197 270 221 221 102 102 183 183

Victoria

The Place To Be 3



R A LN Disease Resistance/Abiotic tolerances of SHWs

PRIMARY INDUSTRIES

Genetic variation in synthetics for various diseases

Disease Leaf Rust Stem Rust | Stripe Boron Preharvest | Salinity
Rating Rust sprouting
tolerance
Resistant 44 106 35 22 144
Moderately 52 59 36
Resistant
Moderate 32 27 21 30 86
Moderately 26 14 29
susceptible
Susceptible 35 4 3 277 19
Total 189 210 124 329 249 108
Victoria
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DEPARTMENT OF
PRIMARY INDUSTRIES

Genetic novelty of traits: Known loci

Trait Gene/marker | Presence Percentage Total

CCN Cre3 78 20% 384
Rust VPM 3 1% 384
Leaf Rust Lr34 27 7% 384
Leaf Rust Lr46 119 31% 384
Stem Rust Sr2 33 9% 384
YLS 394-5B 354 92% 384
Height Rht 1a (WT) 241 63% 384
Height Rht 1b (Mut) 156 41% 384
Height Rht 2a (WT) 332 86% 384
Height Rht 2b (Mut) 9 2% 384
Boron tolerance | Bol 3 1% 384
PHS Xgwm9o37-4A 156 41% 384
PHS Xgwm894-4A 155 40% 384
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DEPARTMENT OF Current Activities

PRIMARY INDUSTRIES

e Completion of phenotypic assessment
e Association genetic analysis

= |ntegration of DArT marker data for determining genetic
distances between PS’s.

< Population development

— Recombinant inbred lines derived from the 50 elite
parents

e Technology development

— Development of A. tauschii D-genome specific
markers (Matt Hayden, DPI-Bundoora)
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DEPARTMENT OF

PRIMARY INDUSTRIES Next ste PS

< Recognition that the AWCMMP has been established as the basis of
GRDC’s investment in biotic resistance mapping

= Recognition that highest priority of AWCMMP is the mapping of
genes that can be immediately (or have already) been deployed in
wheat breeding programs

e Recognition that existing PS exhibit substantial variability for biotic
and abiotic resistances and tolerances

— Creation of additional variability unnecessary at this point in time until
novelty of existing PS is understood

— PSin current form are difficult to use by breeding programs
e Focus on D-genome as the donor of novelty

— Higher probability of identification of novel gene loci in D-genome
compared to the AB genomes
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DEPARTMENT OF

PRIMARY INDUSTRIES Next ste PS

e |dentification of core set of elite lines for further
Investigation, based on:

— Phenotype

— Association genetics

— Genetic Distance

— BSA of subset of elite lines

« Key trait determination (YLS, CR, YR)

e Germplasm development, to enable:
— Improved power of QTL identification
— Immediate utilisation by breeding programs
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DEPARTMENT OF

PRIMARY INDUSTRIES Next ste PS

Selection of 50 core PS, representing
=Multiple disease resistance

=Genetic diversity/novelty

Bulk Segregant Analysis of 50
populations

e YLS, CR, YR
e Completion: Dec 2009

Inform selection of 10 elite PS parents
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DEPARTMENT OF
PRIMARY INDUSTRIES Proposed

Elite PS used as donors in D-genome
chromosome bin substitution line
development

PS1 X Recurrent parent (RP)

F1 X RP

Selection of ca 4 / “-. Opportunistic

ad
bins/D genome «  BC2F1 X RP < selection for RF A8
chromosome \
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DEPARTMENT OF
PRIMARY INDUSTRIES Proposed

Victoria
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!

28 BCxF1 derived F4/F5 families from each PS Elite
Donor each possessing 1 of 28 chromosome bins
derived from A. tauschii D-genome, in RP genetic
background

Completion: June, 2012

Resource for:
eGenetic mapping (for any trait of interest)

eImmediate utilisation by breeding program
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