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Origin Accessions
Afghanistan 45
Azerbaijan 5
China 4
Iran 23
Kosovo 4
Pakistan 4
Russia 2
Syria 1
Tajikistan 3
Turkey 2
Turkmenistan 6
Uzbekistan 2
Unknown 7
Total 109

• Two screening experiments,    
Spring and Fall 2015

• 4 – 8 replications of each 
genotype

Origins of Ae. tauschii
accessions and FHB severity



FHB severity across resistance classes

R MR MSMR MS S

20

40

60

80

100
FH

B
 S

ev
er

ity
 %



Origins of Ae. tauschii
accessions and FHB severity

Origin Accession
s S MS MSMR MR R

Afghanistan 45 41 4 1 - -
Azerbaijan 5 2 2 - 1 -
China 4 3 1 - - -
Iran 23 6 4 5 4 4
Kosovo 4 2 2 - - -
Pakistan 4 3 1 - - -
Russia 2 - - 1 1 -
Syria 1 - - - 1 -
Tajikistan 3 3 - - - -
Turkey 2 2 - - - -
Turkmenistan 6 4 2 - - -
Uzbekistan 2 2 - - - -
Unknown 7 4 - 2 - 1
Total 109 72 16 9 7 5



Resistant and Moderately Resistant 
Ae. tauschii accessions

Accession Subspecies Origin FHB Severity (%) Class

TA2477 tauschii Iran 17.9 ± 22.0 R
TA1691 tauschii unnkown 19.7 ± 16.7 R
CIae 23 unknown Iran 25.0 ± 20.4 R
TA1715 tauschii Iran 27.2 ± 32.0 R
TA2478 tauschii Iran 27.8 ± 21.4 R
AUS18913 tauschii Iran 35.2 ± 19.7 MR
TA1662 tauschii Azerbaijan 40.8 ± 37.4 MR
TA1642 strangulata Iran 42.8 ± 38.6 MR
TA1599 unknown Iran 43.5 ± 25.0 MR
TA10142 tauschii Syria 45.8 ± 37.6 MR
PI 431603 unknown Russia 48.3 ± 38.8 MR
CIae 24 unknown Iran 48.8 ± 26.5 MR



Origins of ten Ae. tauschii
accessions that are resistant or 

moderately resistant to FHB



Annual rainfall within
FHB severity classes

r severity, rainfall = -0.68 
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Differences in rainfall between 
FHB severity classes

Class Rainfall R MR MSMR MS
R 132.7     

MR 68.9 63.8 ***

MSMR 67.4 65.3 *** 1.5

MS 54.1 78.6 *** 14.8 13.4

S 37.8 94.9 *** 31.1 ** 29.6 ** 16.3

***  Significant at the 0.01 level
***  Significant at the 0.001 level



Aegilops tauschii
(2n=2x=14, DD)

Triticum urartu
(2n=2x=14, AA)

~ Aegilops speltoides
(2n=2x=14, SS)

Triticum turgidum
(2n=4x=28, AABB) Triticum aestivum

(2n=6x=42, AABBDD)

Hybridizations forming hexaploid wheat



KS05WH14
(ABD)
n=21 X

TA1662 - MR
(D)
n=7

F1
(ABDD)
2n=28

Xn=21

BC2F1
2n=42

BC1F1
2n=35-49

X n=21

Gene transfer by direct hybridization

X BC2F4
2n=42



TA1662 alleles segregating in a BC2F4 population

scaffold24412 0.00

scaffold35711 8.66
scaffold25041 9.90

scaffold4709 12.34
scaffold81321 13.68
scaffold96911 17.11

scaffold2223 22.57
scaffold21307 26.06
scaffold21507 27.61

scaffold10753 35.41
scaffold782 38.74

scaffold2455 41.29
scaffold40717 46.13

scaffold5456 46.53
scaffold4930 46.84

scaffold11440 50.96

scaffold10871 60.72

scaffold75257 87.54
scaffold928 90.93

scaffold56829 93.73
scaffold8707 94.03

scaffold39128 94.03
scaffold35505 102.77
scaffold55184 102.77

scaffold128372 104.24

scaffold33571 125.71
scaffold1398 126.32

scaffold19960 128.59
scaffold4558 130.47

scaffold71462 130.67
scaffold4448 131.94
scaffold4257 132.86

scaffold65902 133.47

2D
scaffold41249 0.00
scaffold81475 0.00

scaffold4802 3.80
scaffold25897 10.93
scaffold57505 12.39
scaffold35528 14.60
scaffold40325 17.84
scaffold32704 20.64
scaffold74431 24.83
scaffold54338 26.70

scaffold9612 29.62

scaffold15970 71.86

scaffold11382 102.86

scaffold83033 116.17

scaffold61102 142.21
scaffold49335 145.64

scaffold8624 153.24
scaffold58573 153.44
scaffold48663 158.61
scaffold33570 162.94
scaffold31493 163.14

scaffold5320 163.14
scaffold39060 165.00

scaffold129766 165.20
scaffold85467 166.24

scaffold182085 179.61

3D
scaffold29149 0.00

scaffold57009 40.44
scaffold30712 40.55

scaffold220777 50.30
scaffold35969 51.63

scaffold26202 66.92
scaffold1351 68.75
scaffold4524 73.55

scaffold60253 89.71

scaffold74963 127.85

scaffold54287 135.66
scaffold53299 136.71
scaffold71353 141.60
scaffold26335 143.09

scaffold16213 153.12
scaffold36915 158.53
scaffold12254 158.63

scaffold110423 159.67
scaffold36628 159.67
scaffold39427 159.67

4D
scaffold6510 0.00

scaffold41066 67.91
scaffold34906 68.12
scaffold66480 68.12

scaffold3283 69.55
scaffold8545 81.22
scaffold4233 81.22

scaffold58783 83.22
scaffold6712 86.55

scaffold30170 87.88
scaffold67118 90.59
scaffold96824 91.78

scaffold9592 93.02
scaffold15168 94.51
scaffold18152 95.80
scaffold95853 98.74

5D
scaffold16315 0.00

scaffold25552 6.41
scaffold6159 6.92

scaffold53869 19.24
scaffold8899 20.79

scaffold94841 22.56
scaffold15541 25.44
scaffold34322 28.48

scaffold132952 33.43
scaffold59428 40.72
scaffold14709 46.08
scaffold74369 46.08

scaffold630 49.19
scaffold6996 49.29

scaffold12360 49.29
scaffold11181 49.49
scaffold62832 49.49

scaffold5881 62.06
scaffold39936 63.29

scaffold68094 70.27
scaffold28622 71.60

scaffold37096 88.80
scaffold64000 90.46

scaffold190266 95.42

scaffold12310 104.11
scaffold62544 105.60

scaffold28491 140.53
scaffold18662 141.04
scaffold14561 141.04
scaffold74222 148.47

scaffold3587 149.29
scaffold18904 152.39
scaffold52652 153.55

scaffold3230 160.96
scaffold17429 161.27
scaffold41995 163.45

scaffold63716 171.64

scaffold62705 179.99

scaffold52562 185.81
scaffold23147 185.81
scaffold16286 186.87

6D
scaffold14877 0.00
scaffold13644 0.00
scaffold19373 1.04

scaffold2133 3.37
scaffold31366 3.37

scaffold66281 26.38
scaffold7115 28.34

scaffold55742 31.28
scaffold22824 31.38

scaffold58579 100.13
scaffold74095 100.34
scaffold14846 105.91
scaffold30577 109.34

scaffold9114 113.63
scaffold6866 116.36

scaffold11948 116.77

7D
scaffold229584 0.00

scaffold73317 74.18
scaffold107475 75.33
scaffold134031 79.22

scaffold99076 83.33

scaffold9858 89.02
scaffold14161 89.53

scaffold38133 99.41

scaffold80409 120.29
scaffold62382 121.33

scaffold11720 137.50
scaffold9984 138.03

scaffold19977 140.09
scaffold33199 148.38
scaffold45877 149.46
scaffold25226 149.77
scaffold28527 153.18

scaffold22293 163.75

scaffold41060 176.57
scaffold23680 177.30
scaffold74682 179.92
scaffold11459 184.67
scaffold32834 184.67

1D



FhbTA1662-7D 
 U6714 and U6715,
 n = 141 RILs, 2 reps
 FhbTA1662-7D located 

centromeric on 7DL
 R2 = 13.8%



Field FHB Severity Distribution at 
FhbTA1662-7D
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Single floret inoculations 
of FhbTA1662-7D

Genotype Ploidy FhbTA1662-7D
KS05HW14 6X   -
U6714-A-017 6X -
TA1662 2X +

U6714-B-041 6X +



FhbTA1662-7D reduces FHB severity 
in single floret inoculations

TA1662 U6714-B-041 KS05HW14



0

10

20

30

40

50

60

70

80

90

100

8 9 10 11 12 13 14 15 16 17 18 19 20 21

%
 S

ev
er

ity

Days Post Inoculation

KS05HW14

U6714-A-017

U6714-B-041

TA1662

FhbTA1662-7D reduces FHB severity 
in single floret inoculations



Genotype Class Severity
21 dpi † KS05HW14 U6714-017 TA1662

KS05HW14 S 79% - - -
U6714-017 S 80% +1%  - -
TA1662 R 45% -
U6714-041 R 52% +7%

†  LS means for severity with inoculation date as a random effect
‡    Pairwise differences in mean percent FHB severity
*** Significant at the 0.01 level
*** Significant at the 0.001 level

FhbTA1662-7D reduces FHB severity 
in single floret inoculations



Conclusions and Future Directions

 Variation for FHB resistance exists in 
Ae.tauschii germplasm

 Accessions from areas receiving high rainfall
have higher levels of resistance

 Resistance is effective in hexaploid wheat

 2017 phenotyping of FHBTA1662-7D:
• Mason, MI – 3 reps – grain spawn
• E. Lansing, MI – 3 reps - grain spawn*
• Wooster, OH – 3 reps – conidia*
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