
Breakthrough
Resistance like you’ve never seen before

Breeder’s Bullets

NOT A DRAG 
No other wheat variety currently grown in the Southern 
Plains is known to carry gene Wsm1. The USDA-ARS  
variety, Mace, from Lincoln, Nebraska, was the first but 
has since fallen out of favor. Linkage drag for yield and 
quality traits can be the Achilles heel of Wsm1 deployment. 
Linkage drag has not shown to be a serious detriment with  
Breakthrough, thus largely justifying its name.

MATTER OF DEGREES
The exact breakpoint is not known, but Wsm1 is generally 
effective up to about 75° to 81°F. Avoid planting too early 
when temperatures are high to reduce the amount of virus 
titer in the plant going into spring.

NOT THE FIRST
In 2011, OSU pulled the plug at the last minute on OK05312, 
a high-yielding Endurance derivative with exceptional curl 
mite resistance from gene Cmc4. Protection against the 
insect vector carried over to excellent protection against 
wheat streak mosaic. We held back in the interest of 
protecting this valuable gene against biotype shifts in curl 
mite populations that might render it ineffective. Future 
varieties from OSU will likely feature the combination of 
Wsm1 and Cmc4 via OK05312.

Dr. Brett Carver
Oklahoma State Wheat Breeder

GOING VIRAL

This is the breakthrough Oklahoma farmers have been waiting  
for, an adapted variety for the Oklahoma panhandle with highly 
effective resistance to the most yield-ravaging viruses in the  
High Plains — wheat streak mosaic and Triticum mosaic (WSM/TM). 
Breakthrough is the only variety adapted to Oklahoma with a  
gene called Wsm1, developed from a three-way collaboration 
among OSU, Kansas State University, and Colorado State  
University. Crucial to its development was finding competitive 
yield and quality combined with the virus resistance.  
Breakthrough is like Iba in those characteristics, but far  
better than Iba in WSM/TM protection.

END-USE QUALITY

Overall 
Quality Acceptable

Dough 
Properties Good mix strength

Baking 
Quality

Good volume, 
below-average absorption

Milling 
Quality

Very good test weight, 
 below average kernel weight



BAR EXAM

GENEALOGY

ADAPTATION 
MAP

Yield, grazed

Test weight
WSM
Leaf rust
Stripe rust

Hessian fly
Shattering
Standability
Acid soils
Kernel size
Protein
Bread baking

Below Average 
or Susceptible

Above Average 
or Resistant

Average or
Intermediate

Yield, grain only

Early fall forage accumulation

Powdery mildew
Septoria leaf blotch
SB/SS complex

CO980829

Denali CO050337-2 CO050270

Breakthrough

TAM 111 Hatcher

Ogallala KS95WGRC33 Jagger

Karl
Th. intermedium

Source of Wsm1

NW97S295 Fuller WSM1-Overley

Overley KS93WGRC27
Thinopyrum
chromosome reduction

RESPONSE TO WSM/TM COMPLEX, 2021 MEAD, NE

Variety
WSM/TM  

Classification
Plant 

Yellowinga

Leaf 
Chlorophyll 

Indexb
Plant 
Vigorc

1 - 5 %

Breakthrough Resistant 1.5 41 78

Canvas Intermediate 3.0 32 28

Doublestop CL+ Intermediate 3.0 28 30

OK Corral
Moderately 
Susceptible 3.5 27 25

a Yellowing: 1 = normal, 5 = dead; desired rating <2; b Leaf chlorophyll: <30, severe chlorosis/necrosis,  
≥40, healthy green color; c Vigor: 0 = dead, 100% = normal plant growth; desired rating >75% 

BREAKTHROUGH VS. IBA

94

Protein

% of trial average

Test
Weight

Grain
Yield

95 96 97 98 99 100 101 102

Breakthrough Iba

Source: wheat.okstate.edu, 14 OSU variety trials, 2019-2022, High Plains

BOTTOM LINE: In High Plains environments, Breakthrough averaged the same grain 
yield and test weight as Iba, but with resistance to WSM/TM and higher protein.

With disease
protection

Primary
adaptation

Primary geography area only. 
Please contact your seed source 
representative to learn more about 
adaptability outside this area.


