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Derived Synthetic Evaluation
CSIRO evaluations in north:
• 2004 (Ship 1 and 2)
• 2005 (Ship 3 + best of 1 and 2)
• 2006 (Ship 4)
• Other CIMMYT nurseries 2007

• Identification of high yielding lines with 
large grain size – regional evaluation

2004 Gatton

2005 Narrabri 2006 Gatton
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Family of derived synthetic sister lines

• Different families of derived synthetics produced from crosses between 
different primary synthetics and different elite bread wheat lines

• Sister lines perform differently – some good, some bad. Why?

• Use DArTs:
Large number of markers available – good genome coverage
Arrayed on one slide
One hybridisation only per genotype - efficient



Genetic characterisation of synthetic wheats –
scoping study (1)

Objectives
Field evaluation of derived synthetic wheat lines and their elite 

parents (Dalby and Narrabri)

Use DArTs to genotype families of derived synthetic wheat lines
• Quantify amount of primary synthetic genetic material in 

families of derived synthetics
• How much variation in amount of primary synthetic retained?
• Is this related to performance?

• Identify chromosomal regions retained from primary to 
derived synthetic lines
• Are some regions preferentially retained?
• Is this related to performance?



Genetic characterisation of synthetic wheats –
scoping study (2)

Material
• 3 primary synthetic families selected

• Large number of sister lines
• Simple pedigrees (<2 elite parents only)
• Common elite recurrent parents
• Progeny in GEMET trials, DH pop parents

• Croc_1/Ae.squarrosa (224) 
• x Opata/3/Pastor (12)
• x Opata/3/RAC655 (8)
• x Opata/3/Silverstar (5)

• Croc_1/Ae.squarrosa (205)
• X Borl95/3/Kennedy (11)

• Altar84/Ae.squarrosa(TAUS)
• X Opata/3/Pastor (38)



Genetic characterisation of synthetic wheats –
preliminary results (1)

Detection and quantification of primary synthetic

• 1547 polymorphic DArT markers on array (prototype of v2.5)
• (645 assigned to chromosomes)

• ~10% markers specific to the 3 primary synthetics tested 
• of which only 1/3 assigned to chromosomes

• Varying frequency of ‘false positives’ in families (=hyb in family but not in 
‘parents’)

• Varying frequency of synthetic-specific markers retained 
• 10-40%, 45-70%, 5-55% (no. markers only)
• No obvious link between number of markers retained and selection in 

GEMET trial (high Y)
• Markers from 1A, 5B, 7B appear to be preferentially retained

• All 3 are known locations of anthesis genes/QTLs
• Other QTL locations
• Field trial results



Wheat Chromosomes – regions retained in derived 
synthetic wheat lines

1A 7B5B

*

*

*

*

**

*

*

*

Part chromosome 
retained

Part chromosome 
retained

Whole chromosome 
retained

*
**

**

*

Anthesis 
QTL on 
1AS, 5BL, 
7BS



Genetic characterisation of synthetic wheats-
preliminary results (2)

Identification of regions associated with performance

• Small number of sister lines for Croc_1/Ae.squarrosa (224) and 
Croc_1/Ae.squarrosa (205) synthetic families (25 and 11, resp)

• Larger number of sister lines for Altar84/Ae.squarrosa(TAUS) family (38)
• Don’t have primary synthetic DNA (RT)
• 8 lines in GEMET, 30 not
• 18 DArT markers increase in frequency in GEMET 8 by >10%

• 1x1D, 1x2A, 1x5B, rest unknown
• 16 DArT markers decrease in frequency in GEMET 8 by >10%

• 3x7B, 1x4B, rest unknown



Chr No mapped Present Trials
1A 39

1B 38

1D 28 1 1

2A 28 1 1

2B 55

2D 12

3A 31

3B 72 2

3D 17

4A 44

4B 17 1 1

4D 4

5A 9 1

5B 57 2 1

5D 7

6A 41

6B 48

6D 4

7A 27 1

7B 46 5 3

7D 20

No. of DArT
markers with 
known 
chromosomal 
locations, 
specific to 
ALTAR/TAUS, 
present in 
>25% sister 
lines, in high Y 
sister lines

Variable 
number of 
markers 
assigned to 
wheat 
chromosomes
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Future Directions

• Some false positives (progeny hyb but null in parents) 
• Non-inbred parental lines? - possibly have not sampled variation within 

parents. Isolate DNA from larger number of plants and re DArT 

• Quality of some parental line screens poor
• Isolate new DNA samples. Varying frequency of ‘false positives’ in 

families (hyb in family but not in ‘parents’)

• Screen larger number of sister lines (planned)
• Encourage more mapping of DArT markers, including 

development of composite map (planned)

• Compare field results of synthetic and parental lines
• Evaluate possible significance of known QTL for traits on 1A, 5B and 7B
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Summary

• Some synthetic wheats identified with high Y and KGW in NR
• Variation in performance in sister lines
• Preferential retention of some genomic regions from the synthetic 

parent
• No obvious correlation between amount of synthetic material 

retained and performance
• Putative difference in frequency of 7B markers in high and low Y

sister lines
• Need more map data for wheat DArTs!
• Need to evaluate more sister lines
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