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Client-Oriented Breeding



• Project objectives
- Establish projects, focused on crop varieties, which will deliver a 

quantification of the relative importance of trait improvements
- Identify groups of users with different patterns of trait priorities and 

gain an understanding of socio-demographic or systematic drivers of 
trait priorities between groups

- Establish product profiles (a set of trait weightings) for programs 

• Expected outcomes
- Greater user engagement and buy-in to the process of developing new 

varieties (products) for farmers and stakeholders
- An understanding of the relative importance of traits for future plant 

development and selection programs and any market segmentation
- Increased adoption of new varieties through transparency of approach

and the use of quantifiable preference data in variety development

Excellence in Breeding Platform
A Current Call for Proposals – http://bit.ly/2UoMLgI



CSU Wheat Breeding - The Big Picture

• We are a public sector program that develops products for the public good.

• Product types – improved varieties and germplasm
- Hard red winter wheat (HRW)
- Hard white winter wheat (HWW)
- (teaching, student training, original research) 

• Complexities
- Dryland vs irrigated systems
- Conventional vs no-till systems
- Red wheat vs white wheat
- CoAXium vs Clearfield
- (Conventional vs organic wheat)
- Invasiveness – stripe rust evolution, wheat stem sawfly
- Producer profitability – yield, yield, and more yield
- Enhanced profitability – disease/insect resistance, quality

• We must be on the same page with regard to our program objectives!



CSU Wheat Varieties Released

New Releases Fall 2018
2 new hard reds

2 new hard whites
1 new Clearfield
1 new CoAXium



CSU Wheat Varieties Released

New Releases Fall 2019
2 new HRW – stem sawfly

1 new HRW – wheat streak mosaic



Wheat Stem Sawfly – Stem Solidness

CO15SFD107
(Byrd/Bearpaw//Byrd)

CO15SFD092
(Byrd/Bearpaw//Byrd)

1
hollow

5
solid

Image - Phil Bruckner, MT State

sum over 5 internodes
5-25 scale



Semi-Solidness and Stem Cutting

CO15SFD107
Akron Colorado 2018

CO15SFD107 (left) – cutting 20%
Canvas (right) – cutting 85%
New Raymer Colorado 2018



• Antero/Snowmass//Byrd pedigree

• Excellent resistance to wheat streak mosaic virus

- WCMT112 for wheat curl mite resistance (from Byrd)

- Wsm2 for virus resistance (from Snowmass)

• Very good resistance to stripe rust (2), leaf rust (3), 
and stem rust (2)

• Good test weight (2), grain protein deviation (2), 

and  milling (3) and baking (3) quality

2017 Irrigated Variety 

Performance Trial

CO13D0787 – Wheat Streak Mosaic Virus Resistance



Product Profiles – Hard Red Winter

WhistlerCanvas

Must Haves Would Like to Have
Dryland yield – drought stress tolerance Irrigated yield – yield responsiveness
Winterhardiness Good straw strength
High test weight Positive grain protein deviation
Durable stripe rust resistance Wheat streak, soilborne mosaic virus resistance
Good end-use quality Leaf rust, stem rust resistance
Shattering tolerance Medium height, medium maturity



Product Profiles – Hard White Winter

Snowmass 2.0
(grower premium)

Monarch
(no grower premium)

Additional Must Haves
Extra-strong dough mixing properties
Good pre-harvest sprouting tolerance
Low polyphenol oxidase activity (PPO)

High water absorption
Bright white grain color



Product Profiles – Herbicide Tolerance

Crescent AX
(CoAXium)

Byrd CL Plus
(Clearfield)

Breeding Priorities
Yield improvement over currently available varieties

2X level of herbicide tolerance
Stripe rust resistance
Good end-use quality



Product Profiles – Wheat Stem Sawfly

CO15SFD107 CO15SFD092

Breeding Priorities
Yield – competitive with hollow stem varieties

Reduced cutting due to solid-stem trait
Reduced cutting without solid-stem trait

Good straw strength, tall plant stature, test weight
Stripe rust resistance

Herbicide tolerance (AX, CL) and class (HRW, HWW) options



And In Closing…

• A look back – PlainsGold market share second to none!
- Improved end-use quality – no longer the "crap wheat state"
- Drought stress tolerance plus yield responsiveness
- Identity preserved hard white wheat (HWW)
- Herbicide tolerance – Clearfield, CoAXium
- Response to invasiveness – stripe rust, stem sawfly
- Implementation of "advanced breeding technologies"

• A look forward – laser focus on producer profitability, in all its forms
- Increase rate of genetic gain using "advanced breeding technologies"
- Precision breeding – applied genomics to stack traits
- Rapid deployment of novel traits – gene editing, others
- Machine learning – "black box"-based prediction
- Integration of "big data"
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