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The Uniform Regional Scab Nursery for Spring Wheat Parents (URSN) was grown for the 18th
year in 2012. Four locations at Brookings, SD, St. Paul and Crookston, MN, and Glenlea,
Manitoba, Canada were planted.

A total of 25 entries were included in the 2012 URSN, including the resistant checks 2375,
BacUp, and ND2710, and the susceptible checks Wheaton and Oslo. The other entries were
contributed by 5 university and government breeding programs.

A core set of traits evaluated provided from most locations included FHB incidence, FHB
severity, disease index (incidence x severity), and visual scabby kernel ratings (VSK =
tombstone = FDK). Additional trait data such as grain deoxynivalenol content, yield, and
heading date, are presented in individual location summary tables where they were measured.
Overall means for traits over locations are presented, as are relative rankings for incidence,
severity, disease index, VSK and DON. Correlation coefficients are provided between
incidence, severity, disease index, and VSK. Molecular marker genotypes for a set of FHB
resistance QTLs and other traits are provided for entries. Adult plant leaf and stem rust reactions
are also presented.

This material is based upon work supported by the U.S. Department of Agriculture, in
cooperation with the U.S. Wheat & Barley Scab Initiative. Any opinions, findings, conclusions,
or recommendations expressed in this publication are those of the authors and do not necessarily
reflect the view of the U.S. Department of Agriculture.

St. Paul, MN
March, 2013



CONTENTS PAGE

Cooperating Agencies, Stations and Personnel 1
Table 1. List of Entries in the 2012 URSN 2
Tables 2-5. Nursery Data by Individual Location 3-6
Table 6. Trait Means Across Locations, with Rankings 7
Table 7. Correlations Between Traits, by Location 8
Table 8. Correlations Between Traits Across Locations 9
Table 9. Adult Plant Leaf and Stem Rust Reactions 10

Table 10. Molecular Marker Genotypes for Selected Genes and Traits 11-12



Cooperators for the 2012 Uniform Regional Scab Nursery for Spring Wheat Parents

South Dakota State University (Brookings):
Karl Glover

University of Minnesota (St. Paul, Crookston):
Jim Anderson, Ruth Dill-Macky, and John Wiersma

Agri-Food Canada, Glenlea, Manitoba:
Jeannie Gilbert and Gavin Humphreys

USDA-ARS, Cereal Crops Research Unit (Fargo, ND):
Shiaoman Chao

USDA-ARS, Cereal Disease Laboratory (St. Paul, MN):
Jim Kolmer, Yue Jin



Table 1. Entries for the Uniform Regional Scab Nursery for Spring Wheat Parents, 2012.

Entry Name Pedigree Year First Source

No. Entered

1 2375 CHECK

2 Wheaton CHECK

3 Bacup CHECK

4 Oslo CHECK

5 ND2710 CHECK

6 SD4361 SD3943-21/SD3851 2012 SDSU

7 SD4366 SD3948/SD4018 2012 SDSU

8 SD4388 SD4011/SD3942 2012 SDSU

9 SD4394 SD4018/SD3868 2012 SDSU
10 SD4397 SD3879/SD3851 2012 SDSU
11 N10-0176 RBO07/SD3461 2012 Limagrain
12 MNO08166 MNO00232-2-2-2-3/MN03111-3 2012 UMN

13 MNO08173 MNO01261-8-1/MN03111-3 2012 UMN

14 MNO09027 MNO00209-3-1/2*MN03308-4 2012 UMN
15 MNO09071 MNO02092-1/2*MN03119 2012 UMN

16 MNQ09121 Sabin//Tom/Faller 2012 UMN

17  |11EXP13-43 Banton/Faller 2012 NDSU
18  |11EXP13-65 Faller/Alsen 2012 NDSU
19 11EXP13-78 Guadalupe/Glenn//Alsen/3/ND751 2012 NDSU
20  |11EXP13-105 ND744'S'/ND752 2012 NDSU
21 11EXP13-107 Goldfield/2*Alsen//Steele-ND 2012 NDSU
22 BW928 BW799/ND721//Alsen 2011 AAFC-SPARC
23 BW429 McKenzie/Alsen 2011 AAFC-CRC
24 BW464 BW342/98B25-AS3C02 2012 AAFC-CRC
25 BwW484 BW342/98B25-AS3C02 2012 AAFC-CRC




Table 2. 2012 Uniform Regional Scab Nursery for Spring Wheat Parents, Brookings, SD.

Line Incidence Severity Disease Tombstone
% % Index %
2375 50.0 7.5 3.8 1.3
Wheaton 56.7 9.7 5.6 3.3
Bacup 75.0 18.3 14.7 1.0
Oslo 73.3 17.0 12.5 2.3
ND2710 55.0 12.3 8.8 1.3
SD4361 76.7 18.0 14.3 1.3
SD4366 53.3 8.2 4.7 1.0
SD4388 78.3 16.7 13.3 2.0
SD4394 80.0 20.7 16.9 1.0
SD4397 81.7 20.8 17.0 1.0
N10-0176 86.7 22.0 19.9 3.3
MNO08166 76.7 18.2 15.0 1.7
MNO08173 56.7 10.0 6.4 1.7
MNO09027 61.7 12.7 7.8 1.0
MNO09071 85.0 20.5 17.5 1.0
MN09121 53.3 10.0 6.8 2.0
11EXP13-43 48.3 10.2 5.7 1.3
11EXP13-65 83.3 21.2 18.2 5.3
11EXP13-78 80.0 17.2 14.0 1.0
11EXP13-105 73.3 13.7 10.3 1.7
11EXP13-107 86.7 21.5 19.5 1.3
BW928 70.0 13.7 10.9 1.7
BW429*
BW464*
BW484*
Brick 58.3 11.2 7.5 1.0
Brick 70.0 15.2 10.8 1.0
Brick 78.3 18.8 14.7 1.0
Mean 69.9 154 11.9 1.7
LSD 22.8 9.4 9.8 11
CcVv 17.9 30.0 41.6 60.8

* Seed not received for planting.

Note: Brick added as filler plots in place of Canadian entries.

Note from Karl: It was a pretty tough year to test FHB resistance, so the data seems a bit unreliable. We
tested 20 replicated checks for DON and none were above the detectible limit. Therefore, there is no DON
data from SD for 2012 URSN.



Table 3. 2012 Uniform Regional Scab Nursery for Spring Wheat Parents, Crookston, MN.

Line Incidence Severity Disease VSK DON Heading 30 SSW*  micro TWT?
% % Index % ppm d from 6-1 g g
2375 100.0 39.6 39.6 46.7 4.7 31 6.3 -
Wheaton 96.7 72.6 71.3 78.3 9.9 33 1.7 -
BacUp 72.5 16.6 12.8 21.0 4.4 26 8.9 -
Oslo 96.7 65.8 64.7 55.0 7.1 30 3.0 -
ND2710 53.3 9.3 6.0 21.3 1.7 31 19.2 10.4
SD4361 81.7 17.6 14.7 14.0 2.7 25 12.4 10.5
SD4366 95.0 30.8 29.6 16.3 4.8 27 9.7 10.2
SD4388 81.7 31.1 28.0 19.0 5.0 28 11.5 10.2
SD4394 65.0 14.0 8.8 11.0 1.9 27 14.8 10.1
SD4397 73.3 10.8 7.9 11.5 2.3 27 13.1 10.9
N10-0176 53.3 11.1 55 65.0 2.7 28 9.5 9.5
MNO08166 61.7 11.8 7.3 19.0 1.4 32 16.4 10.9
MNO08173 86.7 25.2 21.8 11.7 45 35 13.9 11.6
MNO09027 33.3 10.0 3.3 13.3 1.8 31 15.2 10.4
MNO09071 88.3 30.0 27.4 17.3 5.7 31 8.3 9.9
MNO09121 88.3 17.7 15.6 16.3 45 32 11.6 10.5
11EXP13-43 85.0 22.6 19.2 14.7 55 30 9.6 10.4
11EXP13-65 95.0 38.5 37.4 19.0 6.3 28 7.3 -
11EXP13-78 81.7 17.0 13.8 17.3 5.4 29 10.6 9.6
11EXP13-105 85.0 15.1 12.8 21.7 55 30 12.5 10.1
11EXP13-107 73.3 30.1 25.2 10.0 25 34 10.9 11.0
BW928 90.0 21.2 18.8 19.0 5.8 31 7.5 -
BW429*
BW464*
BW484*
Alsen (MR check) 96.7 22.6 21.9 12.0 3.0 31 8.6 -
Roblin (s check) 100.0 90.3 90.3 86.7 3.7 27 5.9 -
MNOO0269 (S check) 96.7 74.9 73.1 40.0 4.4 36 0.6 -
Mean 81.2 29.8 27.1 27.1 4.3 30.0 10.0 10.4
LSD 17.9 18.0 18.5 9.8 - 1.4 3.2 0.4
CVv 13.5 37.0 41.7 22.2 — 2.8 19.5 2.5

* Seed not received for planting.
130 SSw =30 spike seed weight. This is the sample used to determine VSK.
2 Weight of the VSK sample that fits in a 15.7 mL copper vessel measuring 20 mm in diameter and 50 mm in height



Table 4. 2012 Uniform Regional Scab Nursery for Spring Wheat Parents, St. Paul, MN.

Line Incidence Severity Disease VSK DON Heading 30 SSW!  micro TWT?
% % Index % ppm d from 6-1 g g

2375 60.0 234 13.7 8.7 3.5 29 22.3 111
Wheaton 97.5 50.7 50.2 35.8 6.6 32 13.2 9.6
Bacup 71.7 22.5 171 6.3 2.7 27 16.1 11.3
Oslo 91.7 42.7 39.6 19.0 3.3 28 13.2 10.0
ND2710 30.0 10.9 4.1 3.3 0.6 28 24.6 11.4
SD4361 73.3 29.5 21.7 6.7 1.6 27 16.9 111
SD4366 81.7 17.5 14.2 6.0 1.2 27 16.8 11.4
SD4388 65.0 24.0 16.5 5.3 14 27 17.7 11.0
SD4394 80.0 23.5 185 6.0 15 27 19.2 10.9
SD4397 45.0 16.5 8.0 5.3 1.9 27 19.0 8.1
N10-0176 65.0 23.6 171 9.3 2.0 27 15.7 10.9
MNO08166 41.7 18.3 7.4 4.7 1.3 28 19.4 11.5
MNO08173 90.0 24.2 21.7 6.0 15 34 20.2 11.7
MNQ9027 56.7 17.9 12.4 5.3 1.2 32 20.1 11.2
MNO09071 70.0 26.9 19.6 5.3 4.1 28 18.9 11.3
MNO09121 76.7 15.9 12.2 7.3 14 32 16.4 10.9
11EXP13-43 70.0 21.8 154 8.7 2.6 27 18.0 11.2
11EXP13-65 73.3 21.8 16.9 14.7 5.3 29 20.5 10.8
11EXP13-78 68.3 14.4 10.3 6.7 1.6 27 18.0 11.3
11EXP13-105 71.7 16.4 11.9 9.3 2.9 27 16.8 10.8
11EXP13-107 85.0 18.6 15.8 5.3 2.4 32 16.1 11.6
BW928 71.7 20.9 14.7 10.3 25 31 12.5 10.7
BW429*

BW464*

BW484*

Alsen (MR check) 88.3 20.8 18.6 7.3 3.8 28 14.3 11.5
Roblin (S check) 100.0 68.7 68.7 31.7 7.5 27 114 9.7
MNOOQ269 (S check) 100.0 81.7 81.7 26.7 8.9 35 9.5 9.6
Mean 73.0 26.9 21.9 10.4 2.9 28.9 171 10.8
LSD 25.7 13.8 14.9 7.2 - 1.3 4.2 2.0
CV 21.3 30.7 39.9 39.4 — 2.8 15.2 11.4

*Seed not received for planting.
130 SSW = 30 spike seed weight. This is the sample used to determine VSK.
2 Weight of the VSK sample that fits in a 15.7 mL copper vessel measuring 20 mm in diameter and 50 mm in height



Table 5. 2012 Uniform Regional Scab Nursery for Spring Wheat Parents, Glenlea, MB.

Line Incidence Severity Disease FDK DON ISD*
% % Index % %

2375 2.9 4.3 13.5 4.9 7.6 18.4
Wheaton 3.9 5.3 18.1 14.5 12.6 32.0
Bacup 2.6 25 6.6 2.1 3.7 11.5
Oslo 3.0 6.5 20.0 10.6 12.4 31.0
ND2710 2.1 3.6 7.5 2.4 4.5 11.9
SD4361

SD4366

SD4388

SD4394

SD4397

N10-0176 1.5 3.3 3.8 3.6 35 10.8
MNO08166 1.6 15 2.6 2.3 2.1 7.1
MNO08173 3.0 15 4.3 3.9 3.2 10.9
MNO09027 1.1 1.3 1.6 24 1.8 5.8
MNO09071 2.8 1.8 4.0 25 2.8 10.1
MN09121 1.6 14 2.0 4.1 25 6.8
11EXP13-43 3.9 2.8 10.1 4.3 5.7 15.6
11EXP13-65 4.9 45 22.8 7.9 11.7 23.8
11EXP13-78 3.4 1.9 6.1 2.3 3.4 11.7
11EXP13-105 35 11 3.9 25 25 10.0
11EXP13-107 35 1.3 3.3 1.9 2.1 10.8
BW928 3.3 15 5.0 3.2 3.2 11.5
BW429 3.1 24 5.6 3.4 3.8 12.0
BW464 3.5 24 6.5 2.0 3.6 13.1
BW484 3.0 3.3 9.4 4.5 5.7 16.1
Mean 2.9 2.7 7.8 4.3 4.7 14.0
Ccv 51.7 56.7 68.3 37.7 60.8 32.9
LSD 3.9 4.0 14.1 4.2 7.6 12.1

*ISD (%lIncidence, %Severity, DON)is calculated by: (0.2*AVG%Inc)+(0.2*AVG%Sev)+(0.6*AVG-DON)
for a given entry.
Note: SDSU entries were not planted.



Table 6. 2012 Uniform Regional Scab Nursery for Spring Wheat Parents - Summary of Means.
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2375 53.2 6 18.7 14 17.7 18 15.4 19 5.3 19
Wheaton 63.7 15 34.6 22 36.3 22 33.0 22 9.7 22
Bacup 55.4 8 15.0 9 12.8 11 7.6 13 3.6 14
Oslo 66.2 17 33.0 21 34.2 21 21.7 21 7.6 20
ND2710 35.1 1 9.0 1 6.6 2 7.1 9 2.3 6
SD4361* 77.2 22 21.7 19 16.9 16 7.3 11 2.2 5
SD4366 * 76.7 21 18.8 15 16.2 15 7.8 14 3.0 10
SD4388 * 75.0 19 23.9 20 19.3 19 8.8 16 3.2 12
SD4394 * 75.0 19 194 16 14.8 13 6.0 5 1.7 3
SD4397 * 66.7 18 16.1 12 11.0 6 5.9 4 2.1 4
N10-0176 51.6 4 15.0 9 11.6 8 20.3 20 2.7 8
MNO08166 454 3 12.4 5 8.1 3 6.9 8 1.6 1
MNO08173 59.1 12 15.2 11 13.6 12 5.8 3 3.1 11
MNO09027 38.2 2 10.4 2 6.3 1 55 2 1.6 1
MNO09071 61.5 13 19.8 17 17.1 17 6.5 6 4.2 17
MNO09121 55.0 7 11.2 3 9.1 4 7.4 12 2.8 9
11EXP13-43 51.8 5 14.3 7 12.6 10 7.2 10 4.6 18
11EXP13-65 64.1 16 21.5 18 23.8 20 11.7 18 7.8 21
11EXP13-78 58.3 9 12.6 6 11.1 7 6.8 7 35 13
11EXP13-105 58.4 10 11.6 4 9.7 5 8.8 16 3.6 14
11EXP13-107 62.1 14 17.9 13 15.9 14 4.6 1 2.3 6
BW928 58.7 11 14.3 7 12.4 9 8.6 15 3.8 16
Mean 59.5 17.6 15.3 10.0 3.7

* Mean of 3 locations for Incidence, Severity, Disease Index and VSK. DON: 2 locations.
Note: AAFC-CRC entries are not included since they were only grown at one location.



Table 7. Correlation coefficients among traits, per-location basis.

Correlation Between Brookings Crookston St.Paul Glenlea
Incidence & Severity 0.96 0.66 0.62 0.30
Incidence & Disease Index 0.96 0.70 0.74 0.61
Incidence & Tombstone/VSK/FDK 0.16 0.20 0.54 0.38
Incidence & DON 0.77 0.46 0.53
Severity & Disease Index 0.99 1.00 0.97 0.90
Severity & Tombstone/VSK/FDK 0.17 0.63 0.83 0.80
Severity & DON 0.80 0.67 0.93
Disease Index & Tombstone/VSK/FDK 0.19 0.62 0.86 0.81
Disease Index & DON 0.81 0.67 0.98
Tombstone/VSK/FDK & DON 0.51 0.80 0.91




Table 8. Correlation coefficients among traits, using means across locations.

Incidence % Severity % Disease Index VSK %

Severity % 0.60

Disease Index 0.50 0.97

VSK %* 0.07 0.71 0.76

DON ppm 0.16 0.73 0.86 0.78

*For calculation, VSK, FDK and tombstone considered to be equivalent.



Table 9. Leaf and stem rust reactions in inoculated field nurseries,
2012 Uniform Regional Scab Nursery for Spring Wheat Parents,
St. Paul, MN (data from J. Kolmer and Y. Jin, USDA-ARS CDL).

Line Leaf Rust Stem Rust*
7/9/2012 7/11/2012 7/22/2012

2375 too dry TR

Wheaton 10RMR 0

Bacup too dry TR

Oslo too dry 10MR

ND2710 30MS TR

SD4361 5R 10MR

SD4366 20MRMS 20MR

SD4388 30MS 30MS

SD4394 10MRMS 20MR

SD4397 30MS 40MRMS

N10-0176 10MRMS 10MR BIN**

MNO08166 20MRMS 0 BIN**

MNO08173 TR 0

MNQ09027 20MRMS 30MRMS

MNO09071 TR TR

MNO09121 20MR TR

11EXP13-43 10MS TR

11EXP13-65 50MS 5R

11EXP13-78 30S 5R

11EXP13-105 30MRMS TMR

11EXP13-107 20S 0

BW928 too dry TR

BW429 too dry

BW464 too dry

BW484 too dry

LMPG-6 (check) 70S

*Bulk inoculum: QFCSC, QTHJC, MCCFC, RKQQC, TPMKC

**BIN = black internode, indicating the presence of Sr2



Table 10. Allele Sizes of Molecular Markers Associated with Selected Traits/Genes (From S. Chao, USDA-ARS, Fargo, ND)

© © © © Do © o o olo]lo MO NM o0 olm ™ ©o ©
N‘_m:m:mrcmammmmggm%1111411111114444414 S < A A
A A d A Ad A A A A A A A A A d AlH A A
CLm\SUv QHDL—SK AD_. 1 1 1 1 v+ 1 1 v+ |+ 1 1 o+ |+ 1 1 1 1 1 1 o+
aTa-uy / WbreH
Awab_o__\sv@._H_.Em_AD~+++++++++++++++++++++++++
eTa-yy / WbIeH
AvEm\s_Sn:”m_.Ew_mm+_++++_+++++_++++++++++++
aTg-yy / bieH
A®Q>HU__>>VGHM-H£N_%++__++++++_+++_+_____+_++
eTg-1uy / WbleH
uas -pd
(Uas) ara-pdd| 1 pyy [ 0 MEREEE N EREE A A A A
/ pouadoloyd < < < < < < < < IR A R 3
(Uosu) eTaPddl orpay QIS E 3 |3 = HE: 3
/ pouadoloyd NN N N N N N N N
ol © ® o fmm om0 o|nnmoeo oo mnonmmnonnnonon
Tusi/lods uel| 26gdo)| Bffw & © N WIW B O W J|V|W V¥ N VU Ofw V¥ O O W[ O WO LW
RN IG5V GG I G S G G G G Y
2d9 / usuo)d ol v v W wvlw w W WLW VW W W WW WO wWwww
68Myn NN NNANN N N ANdd NN NN NN
uialoldd uiel Ofld A A A HA[A DBl e B e I B B B e I I B I B I T B B |
19101d urelo
0 0 0 0 | O OO0 A = = [ — H o H|[d —H O O
n|2m o o » IS¢] n om|onls M M
raud/aees otwun | BIS £ B G ER SQRIIIIIIIISIIIER
~ 13 E858388 3L 38 8333|1838
VG Qud/Qeds| 0819180 | 59 @ ¢ 2 212 Y B LL2 R2LL]IRL S22
3
S S S T |o © © Sflold = S o © 0 o ol o oo
17 /1shy Jea n|8fo © © S S|e © ® O e oNeNo) o
TeH1/Ishy Jea] ._”N|_13333322 23NW3333NNNNN3NNN
N
OO0 Y0 olooooololatoo o |loo oo oloo oo
O A Al A A A AN A A O]l A A A Al A A
NNANANNSN NN NSNS NN
S Yo T IS IO T
1 sny wa 1S [ B)lo © O olo oo o ololdo oo OO0 oo oloo oo
Se¢is 7ishy 1S mNm722%222222222222%222222222
DN om0 ooTonno om0 o0oon
0 0 0 0 W[l 0 0 0 V[ND|O B 0V 0O V|0 W O W V|d 0 O ®
D e B B B I e B I I B B I B I VA B B B Y e I B B B B I I B I |
O O~ Ol © © © OO DN OIS Olo S -
n ) ™ m %) m mm M momom m mm
VEM/ISNG S VEATI ISfo B { Q VU Y9 U oIRL QA A YIAJIJJ YL
farno qunlala g8 8EleasggalEaa88885888 5888
/ suluainio MINH b R R I R R R R R B R R R R R R R e R R R
Xat-nio Allo © © W0 0| © ©  ©o|o[fw o © O o[l © © © o[ © o ©
Gguun |8 S N O RIS NINISENOONIEE NN SIS NSNS
/ suluaN|9 MINH NN NN NN NN NN NN NN NN NN
VTI-n9 DDA A A A A O A A A
! siuun |Sfs s oo ols s T T S(S (ST T TS T TSI (ST TS
/ suluainio MINH DN OO DD DD O DN DODNH DD DD NHOMN DD OHDH®
W N~
) o ™ML 0O O
c £ JON <
Q QO M M~NAdAdAlmn v v v ™M
O 2l & oldowos~NO~ANNNGd S <
g < 24 dlodooldddodaaoaan|®2T 0
ol € © N o ®d o OO0 0D XX XNYOF
= x|o|¥ 0 FonN|ld S F & Sl OO oSS
S glzv < 82 oldddd S Qo ddds=3
[ SO0 Zlononn|z[ESS=S3ccScSmmom

Numbers in bold are associated with gene/QTL. Please see next page for more details on marker allele/gene associations.



Table 10 continued.

Trait
scab
scab
Tan Spot
grain protein content
HMW Glutenins
HMW Glutenins
HMW Glutenins
Leaf rust
Leaf rust
Stem rust
Stem rust
photoperiod
photoperiod
plant height
plant height
plant height
plant height

Marker
umnl0
barc180
fcp394
uhw89
umnl9
umn25
umn26
Lr21
csLV34
Sr25
gwm533
Ppd-Dla
Ppd-D1b
Rht-Bla
Rht-B1b
Rht-Dl1a
Rht-D1b

Gene
Fhbl
Fhb_5A
tsnl
GPC
Glu
Glu-1Dx
Glu-1Dy
Lr21
Lr34
Sr25
Sr2
Ppd-D1la (insensitive)
Ppd-D1b (sensitive)
Rht-Bla (wild type)
Rht-B1b (dwarf)
Rht-D1a (wild type)
Rht-D1b (Dwarf)

*This marker may not be diagnotic, for reference only.

Chromosome
3B
5A
5B
6B
1A
1D
1D
1D
7D
7D
3B
2D
2D
4B
4B
4D
4D

Size (base)
Resistance=242
Resistance=203
Resistance=224
H=121, L=125
Ax2*=341, Ax1=359
Dx5=278, Dx2=295
Dy10=391, Dy12=408
Resistance=196
Resistance=156
Resistance = 200
Resistance = 116*
284
414
360 =+
366 =+
250 =+
252 =+
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