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AIM

Objectives:

-Importation  of wheat ancestral species and primary 
synthetic hexaploids wheat (SHW) into Australia and national 
distribution

-Screening of  SHW in collaboration with Australian colleagues
for 

•abiotic stress tolerance 

•biotic stress resistance,

•molecular diversity (eg SSRs, SNPs, DArT, candidate genes)

-Field evaluation of synthetic backcross derived lines (SBLs) 
for yield stability under stress. 

-Identify and incorporate genes for abiotic and biotic stresses 
into Australian adapted germplasm

-Provision of improved parental stocks to breeding entities

Synthetic Wheat in Australia
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Imported 200 T. dicoccum and T. dicoccoides
from CIMMYT.

Production of new synthetics will commence 
middle of the year 

Production of new synthetics

The Ae. tauschii to be used would include a representative 
collection of accessions distributed across their primary 
centers of origin from Turkey, Armenia, Azerbaijan, Georgia, 
Iran, Iraq, Afghanistan, Pakistan and to other regions from the 
former Soviet Union including some that have proven to be 
useful in existing derivatives.
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• Successfully organised the 1st Synthetic Wheat Symposium at Horsham in 
4-6th September 2006.

• Attracted more than 85 scientists, farmer, industry and funding agency 
participants from Australia and five overseas countries.

•
• Subject covered ranged from the 

– history of synthetics in Australia and overseas, 
– novel gene transfer covering 

• diseases resistance, 
• pre- and post-harvest quality, 
• abiotic stresses, 
• genetic and genomic trait dissection and 
• implementation in breeding programs.

• Received 12 papers with four outstanding. To be sent to the editor of 
AJAR by the end of March 2007.

We wish to thank you for your contributions and participation

1st synthetic wheat symposium
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Multi-environment evaluations of SBLs -2006

Environments:
Southern Australia – two sites (Horsham and Roseworthy)

Northern NSW – one site (Narrabri)

Central Queensland – one site (Biloela)

Southern Queensland – one site (Roma)

Germplasm (322 entries):
SBLs – 298

Adapted Australia local checks- 24

Horsham Rose. Roma Biloela Narrabri

SBLs # 298 231 249 249 249

Local check 15 11 11 11 11
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Irrigation:

• Horsham – irrigated twice – pre-sowing and at 
grain filling.

• Roseworthy - no irrigation

• Narrabri NSW – no irrigation except pre-sowing 

• Biloela – irrigated

• Roma– not irrigated

Multi-environment evaluations of SBLs -2006
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Yield of SBLs and Australian local checks_2006

SBLs Local checks

Trial
Site yield 
(ton/ha) Range

Site yield 
(ton/ha) Range LSD0.05

Roma 1.20 0.81-1.69 1.16 1.16-1.44 0.25

Rose 2.26 1.46-2.98 2.58 1.88-3.20 0.38

Hor 1.89 0.81-3.20 1.87 1.37-2.42 0.64

Nar 2.27 1.00-3.27 2.36 1.60-2.77 0.52

Bil 5.14 3.23-6.09 5.37 4.46-5.90 0.59
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Disease Resistance of PS

Yield of SBLs against best local checks
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Synthetic backcross line
best local check 

Nar BilRoma HorRose

SBLs outperformed the best local check in each 
site across Australia except at Roseworthy****
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Site SBL ID Pedigree of best SBLs in each site best check 

Roma AUS33588 SLVS/3/CROC_1/AE.SQUARROSA (224)//OPATA Hartog

Hor AUS33649 DVERD_2/AE.SQUARROSA (214)//2*BCN/3/2*RAC710 Young

Rose AUS33560 QT6581/4/PASTOR//SITE/MO/3/CHEN/AEGILOPS SQUARROSA (TAUS)//BCN Wyalkatchem

Nar AUS33585 SLVS/3/CROC_1/AE.SQUARROSA (224)//OPATA Hartog

Bil AUS33697 CROC_1/AE.SQUARROSA (205)//BORL95/3/KENNEDY GBA hunter

Yield of SBLs against best local checks
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Plant ID Pedigree Hor Bilo Nar Roma Rose

AUS33435 CETA/AE.SQUARROSA (327)//2*JANZ 115.48 84.49 90.08 126.33 113.60

AUS33662 CROC_1/AE.SQUARROSA (205)//BORL95/3/2*KENNEDY 127.68 100.87 100.91 107.27 119.63

AUS33665 CROC_1/AE.SQUARROSA (205)//BORL95/3/KENNEDY 110.84 93.84 102.36 124.81 109.79

AUS33694 CROC_1/AE.SQUARROSA (205)//BORL95/3/KENNEDY 110.56 103.45 97.18 149.52 132.08

AUS33697 CROC_1/AE.SQUARROSA (205)//BORL95/3/KENNEDY 112.52 112.92 110.94 128.24 109.79

AUS33535 D67.2/P66.270//AE.SQUARROSA (320)/3/CUNNINGHAM — 107.52 118.17 116.23 —

AUS33714 D67.2/P66.270//AE.SQUARROSA (320)/3/CUNNINGHAM — 109.10 118.44 100.00 —

AUS33722 D67.2/P66.270//AE.SQUARROSA (320)/3/CUNNINGHAM — 106.73 103.69 105.76 —

AUS33716 D67.2/P66.270//AE.SQUARROSA (320)/3/CUNNINGHAM — 107.12 121.00 100.81 —

AUS33628 CROC_1/AE.SQUARROSA (224)//2*OPATA/3/2*RAC655 122.05 — — — 104.74

AUS33488 CROC_1/AE.SQUARROSA (224)//2*KULIN 120.81 — — — 104.27

AUS33493 CROC_1/AE.SQUARROSA (224)//2*KULIN 113.61 — — — 106.29

Yield of SBLs against recurrent parents
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Range of CCN resistance in SHWs
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Cereal cyst nematode

R equivalent or better than Aus10894 or 18913
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Cereal cyst nematode

SHWs ID Pedigree

AUS 34233 RABI//GS/CRA/3/AE.SQUARROSA (190)

AUS 34238 CPI/GEDIZ/3/GOO//JO69/CRA/4/AE.SQUARROSA (196)

AUS 34246 SORA/AE.SQUARROSA (211)

AUS 34256 TK SN1081/AE.SQUARROSA (222)

AUS 34257 D67.2/P66.270//AE.SQUARROSA (222)

AUS 34258 TK SN1081/AE.SQUARROSA (222)

AUS 34259 ALTAR 84/AE.SQUARROSA (223)

AUS 34260 D67.2/P66.270//AE.SQUARROSA (223)

AUS 34262 ALTAR 84/AE.SQUARROSA (224)

AUS 34277 68.111/RGB-U//WARD/3/AE.SQUARROSA (325)

AUS 34278 68.111/RGB-U//WARD/3/AE.SQUARROSA (328)

AUS 34279 ALTAR 84/AE.SQUARROSA (328)

AUS 34255 D67.2/P66.270//AE.SQUARROSA (221)

AUS 33402 CETA/AE.SQUARROSA (256)

Selection of CCN resistant  SHWs

Cre3



DEPARTMENT OF
PRIMARY INDUSTRIES

13

Root lesion nematode – P. neglectus
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Not significantly different to the resistant check variety 
– Abacus triticale

SHWs ID Pedigree

Aus33405 GAN/AE.SQUARROSA (285)

Aus33410 DOY1/AE.SQUARROSA (372)

Aus30293 CETA/AE.SQUARROSA (525)
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Septoria nodorum blotch

There were no significant differences amongst the 
R and MR SHWs from the controls (e.g. Synth231). 
Some of the SHWs have been consistent over many 
years testing. 
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SHWs ID PEDIGREE FLAG GLUME

AUS 29660 68.111/RGB-U//WARD/3/FGO/4/RABI/5/AE.SQUARROSA (878) MR MR

AUS 30290
ALTAR 84/AE.SQUARROSA (502)

MR MR

AUS 30293
CETA/AE.SQUARROSA (525)

MR MR

AUS 30294
DOY1/AE.SQUARROSA (526)

MR MR

AUS 33414 ROK/KML//AE.SQUARROSA (214) R MR

AUS 33416 ALTAR 84/AE.SQUARROSA (219) MR MR

AUS 33418 DVERD_2/AE.SQUARROSA (221) MR MR

Septoria nodorum blotch

Some SHWs possessed resistance to both 
flag necrosis and glume blotch
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Yellow Leaf Spot

Range of YLS seedling resistance in SHWs
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Additional novel genetic variation in selected SHW
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Preharvest Sprouting of SHW

Impact of sprouting on wheat quality

Un-contaminated 
flour

Sprouted flour

Poor loaf volume,
Sticky crumb 

structure
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Interval Mapping: Chromosome 4A

Preharvest Sprouting in wheat

GI= germination index,  SI= sprouting index, VI= 
visually sprouted index
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2004_Hor 2005_Hor 2005_WHill Combined

QTL Closest marker LOD R2 LOD R2 LOD R2 LOD R2

GI_14

QPhs.dpivic-4A.1 wms937 6 6 7 10 9 15 6 10

VI

QPhs.dpivic-4A.1 wms937 13 18 12 17 18 24

SI

QPhs.dpivic-4A.1 wms937 6 9 7 11 9 12

Interval mapping: chromosome 4A

Preharvest Sprouting of SBLs

GI= germination index,  SI= sprouting index, VI= visually 
sprouted index
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Haplotype Diversity at Key PHS QTLs

Preharvest Sprouting in wheat



DEPARTMENT OF
PRIMARY INDUSTRIES

21

Screening for Na+ exclusion of SHWs

Some of the SHWS had lower Na+ concentration than common 
international and local standard reputed to possess salinity 
tolerance.
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Na+ exclusion of BC1F5 population
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Transgressive segregants with significantly enhanced 
sodium exclusion over the tolerant SHW parent
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L M H 29639 Yitpi Annuell0
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BSA of BC1F6 RILs segregating for Na+ exclusion
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SynERGE

•The development of germplasm with enhanced tolerance 
and resistance to a range of stresses 

•The development of the first synthetic derived wheat 
variety in Australia?

•Understanding of the genetic and physiological basis of 
enhanced.

•Finally, where are these novel drivers of improvement 
coming , A? B? or D? or a combination of these?

The Future
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Germplasm ID Pedigree

DPI-Vic-PHS-031 Syn37/2*Janz02-01*19-9//2*Ellison

DPI-Vic-PHS-032 Syn37/2*Janz02-01*19-9//2*Ventura

DPI-Vic-PHS-033 Syn37/2*Janz02-01*19-9//2*Sun404B

DPI-Vic-PHS-034 Syn37/2*Janz02-01*19-9//2*Correll

DPI-Vic-PHS-035 Syn37/2*Janz02-01*19-9//2*WI24068

DPI-Vic-PHS-036 Syn37/2*Janz02-01*19-9//2*WI24072

DPI-Vic-PHS-037 Syn37/2*Janz02-01*19-9//2*Rac1192

DPI-Vic-PHS-038 Syn37/2*Janz02-01*19-9//2*Rac1262

DPI-Vic-PHS-039 Syn37/2*Janz02-01*19-9//2*Rac1294

DPI-Vic-PHS-040 Syn37/2*Janz02-01*19-9//2*Tammarin Rock

DPI-Vic-PHS-041 Syn37/2*Janz02-01*19-9//2*Arrina 85A2

DPI-Vic-PHS-042 Syn37/2*Janz02-01*19-9//2*EGA Hume

DPI-Vic-PHS-043 Syn37/2*Janz02-01*23-4//2*Ventura

DPI-Vic-PHS-044 Syn37/2*Janz02-01*23-4//2*Correll

DPI-Vic-PHS-045 Syn37/2*Janz02-01*23-4//2*WI24068

DPI-Vic-PHS-046 Syn37/2*Janz02-01*23-4//2*Rac1262

DPI-Vic-PHS-047 Syn37/2*Janz02-01*23-4//2*Hume

The development of germplasm with enhanced 
tolerance and resistance to a range of stresses
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Where are these novel drivers of yield 
improvement coming , A? B? or D? or a 
combination of these

• Currently genotyping some of the SBLs showing 
strong yield contrasts. I am hoping that this would 
provide preliminary and exploratory insight.

• Ongoing analysis of genetic diversity in SHWs using 
functional markers

• Allele mining – collaborating with other researchers 
engaged in cloning genes for various traits eg Kna1 
in wheat

The future
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SynERGE Elite Selections (SES; 1– 25)

GENOTYPE PEDIGREE

AUS29020 CROC_1/AE.SQUARROSA (517)

AUS30258 DOY1/AE.SQUARROSA (293)

AUS30259 RASCON/AE.SQUARROSA (312)

AUS30262 DOY1/AE.SQUARROSA (333)

AUS30263 DOY1/AE.SQUARROSA (370)

AUS30264 RASCON/AE.SQUARROSA (385)

AUS30265 FALCIN/AE.SQUARROSA (389)

AUS30271 GAN/AE.SQUARROSA (163)

AUS30290 ALTAR 84/AE.SQUARROSA (502)

AUS30295 ARLIN_1/AE.SQUARROSA (536)

AUS30296 DOY1/AE.SQUARROSA (1016)

AUS30297 DOY1/AE.SQUARROSA (1024)

AUS30299 DVERD_2/AE.SQUARROSA (1027)

AUS30301 CETA/AE.SQUARROSA (1027)

AUS30302 CETA/AE.SQUARROSA (1030)

AUS30303 CETA/AE.SQUARROSA (166)

AUS30655 LCK59.61/AE.SQUARROSA (689)

AUS33382 GARZA/BOY//AE.SQUARROSA (374)

AUS33384 GARZA/BOY//AE.SQUARROSA (427)

AUS33385 DOY1/AE.SQUARROSA (428)

AUS33403 DOY1/AE.SQUARROSA (256)

AUS33408 DOY1/AE.SQUARROSA (322)

Etc.
Seeds+Data available upon request

•Set of 25 SHWs  that 
show resistance and 
tolerance to a range 
of biotic and abiotic 
stresses
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• Rusts (leaf, stem,stripe)
• Nematodes: - CCN

- P.thornei
- P.neglectus

• Yellow leaf spot
• Septoria nodorum 
• Septoria tritici
• Crown rot

• Salinity
• High boron 
• Aluminium toxicity

• Seed dormancy
• Glutenins, %UPP
• Late maturity α-amilase

Main findingsWhat

Who
Horsham-team 

Horsham-team
Geoff Cornish (SARDI)
Daryl Mares (UA)

Bariana (NCRCP)
Horsham-team
Thompson (QDPI-Toowoomba)
Taylor (SARDI)
Horsham team
Shankar (Ag-WA)
Milgate (NSW-Ag)
Matt Davies (QDPI-Toowoomba)

Who
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