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 Paragon
 Soisson
 Winter Paragon (Vrn1A + Vrn1B)
 RhtD1 from Alc in Par
 RhtD1 x Winter Par crosses

 RhtB1 from Saitama in Par
 RhtB1 Sait x Winter Par crosses
 RhtB1 from Robigus in Par
 RhtB1 Rob x Winter Par crosses



 Paragon
 Soisson
 Winter Paragon (Vrn1A + Vrn1B)
 RhtD1 from Alc in Par
 RhtD1 x Winter Par crosses

 RhtB1 from Saitama in Par
 RhtB1 Sait x Winter Par crosses
 RhtB1 from Robigus in Par
 RhtB1 Rob x Winter Par crosses

 Rht8 from Mara in Par
 Rht8 x Winter Par crosses
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Triticum monococcum (diploid species with AA genome) a good source 
of resistance to various pathogens and pests    





2.  Seed multiplication



WGIN’s 1st Triticum monococcum Introgression Field Trial

Take-all R
Aphid R 
Septoria R 





29th May  - 1st June 2020 marked out  and 900 + seedlings planted out from the glasshouse  



Hand harvesting all relevant plots  

17th – 18th Sept

20th Sept
Ears harvest 13th Oct  



What traits were successfully scored ?  

Black – originally planned    Red – planned but not possible    Blue – additional traits scored  



 Basal and upper leaves heavily YR infected
2 control + 4 lines   

39. Kronos
40. Hoh501
2.   BC1 – X12-3
6.   BC1 -  X147-1
8.   BC1 – X88-1
29. BC2 – X150-3
 
2 Tm lines – no YR lesions

MDR031 and MDR308
1 Tm lines – briefly small YR

lesions in late July only
MDR049



F1C#24 F1C#94F1C#86-1 F1C#86-2

Yellow Rust Scoring of Field Trial











Ear harvest 



grain harvest & 
counting





Ear Trait 
Glaucous or non-glaucous
      Waxy  or glossy 



5.   BC1 – X27-1
7.   BC1 -  X75-1
8.   BC1 – X88-1
10. BC1 – X161-3
11. BC1 - X186-2
12. BC1 - X187-1
13. BC1 - X187-2
14. BC1 - X187-3
18. BC1 – X224-1
19. BC1 – X224-1
21. R2# -  13-1-1
24. BC2 – X65-1
25. BC2 - X113-1
28. BC2-  X150-3

 

3 Tm lines – non-glaucous (glossy) 
Kronos – glaucous (waxy) 
Hoh501 – glaucous
Paragon – glaucous 

Non-glaucous Tm Int. lines (glossy)  

Controls 



What’s next ?  

Plan was to 
Prepare seed for the 3rd wheat – take-all trial to be drilled Oct 2020
 
Not possible because harvested ears on 17th /18th Sept and  13th Oct (polytunnel) 

 

Currently preparing seed for spring multiplication trial as one row per original 
plant  to be drilled March 2021

Then once the seed is bulked, drill 3 trials in Oct 2021  
3rd wheat – take-all trial - fully fungicide treated
1st wheat  Yellow Rust  trial  with lines for 50 -  100 of the best 2020 field plants
1st wheat Septoria trial  with all lines + selective fungicide regime to control YR    



7th July 2020 – Field trial 40 days old   

20th August 2020 – Field trial 88 days old   



Questions for the Breeders 

- When to start the SSD ? 

- Which plants / lines to nominate for DFW Breeders Observation Panel ? 



Many thanks to …. 



Lawrence Bramham
27th November 2020

Aphids and BYDV
Developing KASP Markers for 

Aphid Resistance



• Barley yellow dwarf virus (BYDV) mainly transmitted by Sitobion avenae 
(grain aphid) and Rhopalosiphum padi (bird cherry-oat aphid) in the UK

Rhopalosiphum padiSitobion avenae 

• Increasing loss of pesticide options: 
new challenges for control

• Genetic resistance to aphids/BYDV:  
effective disease control strategy

• Tandem BYDV and aphid resistance: 
mutually beneficial, increasing 
long-term efficacy 

Context



Phenotyping Aphid Resistance
• Complex aspects underlying plant-aphid-virus interactions 

(e.g. biophysical/biochemical traits, sensory cues)

• Future trait mapping work based on aphid fecundity
    (i.e. aphid ‘nymph’ development and survival)

• Aphid resistance identified in T. monococcum lines:
   MDR045, MDR049, MDR657

• Linked to difficulties during feeding1,
   and influencing pre-alighting behaviour  

1Greenslade et al., (2016) Ann. Appl. Biol. 168: 435-449.

Apterous S. avenae with offspring 



Phenotypic Data
• Nymph weight for MDR037 (aphid-susceptible) x aphid resistance F3 populations:

Data from Gia Aradottir 



T. aestivum Introgression
• MDR049 F3 germplasm ready 

for QTL analyses

• Markers useful for tracking cv. 
Paragon introgression desirable

• Relatively few reliable markers 
required for putative MDR037 x 
MDR049 F3 QTL mapping, and 
for tracking introgression

MDR049-linked
 progress

Performed by Michael Hammond-Kosack 



Genotyping Options
• Option 1 = Wheat Breeders’ 35K array

(Mbp)

• Parental genotyping 
suggests 88 viable SNPs

• Uneven distribution

• ‘blind’ regions 

• ‘contentious’ regions

• Not ideal for genotyping 
this specific population, 
but still informative loci



Genotyping Options

• Option 3 = Utilise WGIN promotome capture data

• Option 2 = Identify additional polymorphisms via alternative SNP array, or reduced-
 representation NGS approach etc.

• Across T. monococcum genome, approximately 311 x ~1700bp sequenced

• MDR037, MDR049, MDR045, MDR657 and cv. Paragon included



Genotyping Options

• Option 3 = Utilise WGIN promotome capture data

• Option 2 = Identify additional polymorphisms via alternative SNP array, or reduced-
 representation NGS approach etc.

• Across T. monococcum genome, approximately 311 x ~1700bp sequenced

cv. Paragon

MDR049

MDR037

• Data-mined these regions for robust SNPs to be used for KASP marker development



Promotome Loci on A Genome
• Sequenced loci 

distribution = 
near-ideal for 
putative QTL 
analyses

(Mbp)



SNP Screening
1,799

= Total SNPs for MDR037 vs MDR049

= Filtered for reasonable read depth, and sequencing bias

= Filtered for polymorphic to cv. Paragon, 
    and for SNP being linked with MDR049

1,203

633

406 = Any viable primers for future KASP development 
(based on Polymarker bioinformatics pipeline)

Successive
filtering



KASP Genome Specificity

A
B
D

Varietal SNP
(G/A)

Common primer
2 x varietal SNP-specific primers

SNPs providing predicted genome-specificity

• Polymarker also used to predict genome-specificity:

• Final representative set of distinct (>1Mbp loci) prospective markers identified   



Prospective KASP Markers
• SNP array and 

promotome data:

• Predicted as:
Genome-specific

Semi-specific
Nonspecific

• Total number of 
distinct loci =

148

(Mbp)

No. prospective KASPs per Chr.:     20            20           16           20           31           13           28 



Summary
• MDR037 x MDR049 F3 population-specific SNPs identified

• Subset taken forward for KASP marker development

• QTL mapping to commence asap

• Informative markers to be hopefully employed with    
cv. Paragon introgression work



Many thanks to
• Gia Aradottir and all involved with phenotyping

• Everyone who worked on the promotome capture data

• RRes Wheat Pathogenomics Team 

• Continued assistance from wider wheat community  



Axiom 35K wheat
Wheat Breeders Array 
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