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Wheat Breeding Priorities  
Agronomic Characteristics 
1. Yield 4. Shattering 
2. Lodging resistance 5. Kernel color 
3. Test Weight 6. Pre-harvest sprouting resistance 
   
 
 
 
Diseases 
1. Fusarium head blight (scab) 4. Leaf Spotting (Tan Spot, Septoria's) 
2. Leaf rust  5. Bacterial leaf streak

  
3. Stem rust 6. Barley yellow dwarf virus 
   
Bread-Making Quality Characteristics 
1. % protein 4. Flour Water Absorption 
2. Mixing Properties 5. Kernel Hardness  
3. Loaf Volume  6. Milling Yield 
  7. Percent Flour Ash 
   



Fusarium Head Blight in the U.S. 
n Periodic, under-appreciated/reported disease 

until 1993 
 
 
 
 
 
 
 

n Since 1993, regular occurrence of epidemics 
due to higher rainfall/humidity near flowering 
time and more residue on soil surface 

1921 



Resistance to FHB 

n Type I: initial infection (incidence) 
n Type II: spread of infection (severity) 
n Kernel infection 
n Tolerance 
n Decomposing toxins (DON) 

Type I resistance Type II resistance 
Kernel infection  

resistance 

(Mesterhazy, 1995) 





FHB Resistant Germplasm 
Development Timeline 

n Late 1980’s screening nursery established, 
crosses with MR source Sumai 3 (Chinese) 

n 1993-1997 major epidemics, breeding 
germplasm devastated; massive screening 
effort to identify resistance sources 
– China, Native, South America, Europe 

n 1996 ‘BacUp’ (Nyu Bai/2375//Marshall) released 
– MR level of resistance, still used as a check 
– Agronomically very poor (25% Chinese) 

n 2000 ‘Alsen’ (ND674//ND2710/ND688) 
– MR from ND2710 (Sumai 3/Wheaton//Grandin) 
– Was widely grown in the region (6.25% Chinese) 

 
 



FHB Rating of popular 
varieties from 1980’s 
to present 
 
 - the few MR cultivars released 
prior to 2000 were agronomically 
poor 
  
 - now, more than half of 
available cultivars are MR or better 
 
 - Fhb1, a major QTL for FHB 
resistance, is present in the 
majority of new cultivars 
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2011 

2000 

MR 
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Growers are Choosing MR Varieties 



Variety Rating 
(1-9 scale) 

• Rating assigned following 6+ 
discriminatory environments 
 

• Other breeders agree with 
most 3-4 and 7-8 ratings; 5-6 
have less agreement 
 



Evolution of FHB Phenotyping 

Year(s) Greenhouse 
 

Field  
No. Locs Rows 

1993-2000 Pre-yield trial screening 1,000 
x 4 plants each 

     1-2 1,500 

2001-2003 Characterize resistant lines & 
genetic studies 

      3 5,000 

2004-2010 Genetic studies only       3 9,000 

2011-p Genetic studies only 
 

      2 10,000 



Greenhouse Point-Inoculation 
Resistance Screening  

 
 
  

 
Evaluated 21 d  
post inoculation 

 

72 h in dew chamber 

Inoculated at anthesis 
with macroconidia 

Or Ziploc bag for 48 h  



Scab Ratings 

Conidia spray 
Grain spawn 



Thresh 30 spikes or ~0.5 m of row 
Kornservice seed cleaner 

Micro  
Test weight 30 spike wt. 

VSK 
DON  



2009-2011 (6 env.) FHB data 



Resistance Traits Assessed 

Field Incidence = Type I 

Field Severity = Type II 

Thirty Head Weight 

Test Weight = Grain volume weight 

Visually scabby kernels 

Deoxynivalenol accumulation 

Greenhouse Severity = Type II 

Heading date 

Height 



Fuentes et al. 2005 Crop Science 45:1965-1972 



University of Minnesota 
Wheat Breeding Timeline 

Year   Generation  No. (Loc.) 
    1 Crossing/F1  300 

 F2 (300 x 1000) 300,000 

    2 F3 Winter Nursery 30,000 

 F4 Headrows 24,000 (2) 

    3 F5 Scab 2,400 (2) 

    4 Winter Nursery 1,000 

 Prelim. yield trial  550 (2-3)  

  5-6 Adv. yield trial  170 (8-10) 

  7-9 MN Variety trial  10 (12) 

Lr, Sr    FHB   Markers 



Use of Markers 

1. Parental Characterization 
2. Enrichment of BC1F1’s and 3-way crosses 
    
 
 
 
 
 
3. Screen all F6’s (~1,000 lines) with 8 markers 
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Crossing Parent Marker Database 



Fall 2011 BC1 Marker Screen 



2010 F5 Selections (2011 PY Candidates) 

and about 1,000 more... 



 

U.S. Wheat & Barley Scab Initiative  
MN Small Grains Initiative (Scab, Leaf rust) 
MN Wheat Res. & Prom. Council 
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Wheat Breeding Research Team 
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