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F. culmorumF. graminearum

F. avenaceum F. poae

Dominating Fusarium species on wheat
Background
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FHB symptoms on wheat ears and grains

Background
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Damaging effects of Fusarium head blight

Yield losses

Seed quality

Mycotoxin contamination

Baking quality

Quality losses

Background
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Genetic resources for FHB resistance ‘genes’

Asian spring wheats e.g. Sumai-3, Ning-7840, Wangshubai, …

Latin American spring wheats e.g. Frontana, Catbird, …

Winter wheats e.g. Arina, Renan, Petrus, F-201R, ...

Related species e.g. Triticum macha, T. dicoccoides, Roegneria, Elymus, .. 

Background
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Quantitative variation for FHB resistance
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Example: Winter wheat lines, inoculated with F. culmorum, 2 seasons 

Background
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FHB resistance QTL mapping studies since 1999

28  articles on QTL mapping in spring wheats
9    on QTL mapping winter wheats
2    on QTL mapping in tetraploid wheat
5    on marker assisted germplasm evaluation
6    on marker assisted evaluation/selection

QTL described on almost all wheat chromosomes   (… not on 7D)

Background
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Chromosome 3B Chromosome 5A

6 mapping studies
Resistance to penetration

14 mapping studies 
Resistance to fungal spread

Linkage maps from  the wheat consensus map, 
Graingenes database,  Somers et al. 2004

Xbarc75-3B
Xgwm389-3B

Xgwm533-3B.1
Xbarc147-3B
Xgwm493-3B
XBARC87-3B

Xgwm533-3B.2

Xgwm566-3B
Xwmc231-3B
XBARC68-3B
Xwmc612-3B
Xgwm77-3B

Xwmc527-3B
Xwmc787-3B
Xwmc291-3B

Xbarc77-3B

Xgwm247-3B
Xwmc261-3B
Xgwm340-3B

0

20

40

60

80

100

120

140

F
hb1 (Q

fhs.ndsu-3B
S

)
W

aldron et al.  1999

Xbarc10-5A

Xgwm443-5A

Xgwm205-5A

Xgwm293-5A
Xgwm415-5A
Xgwm129-5A
Xbarc117-5A
Xbarc186-5A
Xbarc180-5A
Xgwm304-5A
Xgwm96-5A

Xgwm156-5A
Xgwm639-5A
Xgwm617-5A
Xwmc415-5A
Xgwm666-5A
Xbarc232-5A

Xgwm126-5A

Xgwm595-5A

B1

0

20

40

60

80

100

120

140

160

Q
fhs.ifa-5A

B
uerstm

ayr et al. 2002,2003

Chromosome 4D

Linkage or pleiotropy
with Rht2

Xwmc617-4D

RhtD1

Xwmc473-4D

Xwmc331-4D

Xwmc622-4D

Xgwm609-4D

0

20

40

60

80

R
htD

1
D

raeger
et al. 2007

Examples of FHB resistance / susceptibility  QTLsBackground



9

Research questions

1. Do QTL detected in a mapping population enhance FHB 
resistance in adapted winter wheat breeding material ?

2. Is their effect dependent on the genetic background 
(moderately resistant – highly susceptible) ?

3. Do the QTL have (unwanted or wanted) side effects ?

Research questions

Marker assisted selection for FHB resistance
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Development of  BC 2F2 lines using marker assisted back-crossing

CM-82036 x winter wheat (WW)

F1 x WW

BC1F1 x WW

Marker selection: heterozygous QTL region

BC2F1 - selfing

BC2F2 3B+5A 3B   5A   no QTL

Marker selection: heterozygous QTL region

Marker selection: homozygous QTL

Materials and methods
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Recurrent winter wheat lines
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FHB-resistance evaluations

BC2F2:4 und BC2F2:5 in field trials

1 location:  Tulln
2 years: 2006, 2007
2 isolates: F. culmorum, F. graminearum
2 replications

Micro-plots,  0,9 m long
Spray inoculations
mist irrigation

Visual scoring (% severity)
Selected samples: toxin analysis

Materials and methods
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Results
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Examples  FHB severity in selected  BC 2 families  (% FHB 26 dpi)
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Orvantis Orvantis BC2F2 3B+5A

Results
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Ritmo Ritmo BC2F2 3B+5A

Results
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Association of QTL with plant height
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Mykotoxin content (F.graminearum, 2006)
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Yield penalty ? 

Preliminary results with NILs in spring wheat 
BC5F2-lines with Remus as recipient
Tulln 2006, 12 m² plots, 3 reps
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Results



20

Wilde et al. 2007

Comparison of phenotypic selection with 
molecular marker assisted selection
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Summary

Many (too many?) QTL for FHB resistance have been reported

Marker assisted selection for large effect FHB resistance QTL was effective

Lines carrying Qfhs.ifa-5A were  5-15 cm taller

Lines with high FHB resistance showed simultaneously low mycotoxin content

Lines with high FHB resistance contained relatively more ‘masked‘ DON
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