2008 Wheat Leaf Rust (Puccinia triticina) Virulence Survey

In 2008 52 races of wheat leaf rust were described in the United States (Table 1). Races TDBGH (20.3%), TCRKG (16.7%), MLDSD (11.0%), TDBJH (7.1%)
and TBRKB (6.7%) were the five most common races. Races TDBGH and TDBJH with virulence to Lr24 were most common in the Great Plains region. Races
TCRKG (Lr26, Lril, and Lri8 virulence) and TBRKB (Lr11, and LrI8 virulence) increased in 2008 and were found mostly in the southeastern states. Race
MLDSD (Lr9, Lri7, Lr41/ Lr39 virulence) was found mostly in the Great Plains region.

Races with virulence to genes Lr24, Lr26, Lr17, and Lr41/Lr39 that are present in the hard red winter wheats were common in the Great Plains region (Table 2).
Races with virulence to Lr24, Lr26, Lril1, and Lri8 that are present in the soft red winter wheats were common in the southeastern states. Races with virulence to
Lrl16 that is present in the hard red spring wheats were at low frequencies in the Great Plains region. Races with virulence to Lr21 that is present in hard red spring
wheats were not detected.

Table 1. Number and frequency (%) of virulence phenotypes of Puccinia triticina in the United States in 2008 identified by virulence to 20* lines of wheat with single
genes for leaf rust resistance.

Area 1° Area 2° Area 3¢ Area 4° Area 5' Area 68 Area 8" Total

Phenotype  Virulences # % # % # % # % # % # % # % # %
BBBDB 14a 1 04 0 0 0 0 0 0 0 0 0 0 0 0 1 0.1
BBBGB 10 2 0.9 0 0 0 0 0 0 0 0 0 0 0 0 2 0.3
FLBDB 2¢,39,14a 1 04 0 0 0 0 0 0 0 0 0 0 0 0 1 0.1
MBBIJG 1,3,10,14a,28 2 0.9 0 0 0 0 0 0 0 0 0 0 0 0 2 0.3
MBDSB 1,3,17,B,10,14a 3 1.3 2 3.6 0 0 0 0 0 0 0 0 0 0 5 0.7
MBGIJG 1,3,11,10,14a,28 1 04 1 1.8 2 3.6 0 0 0 0 0 0 0 0 4 0.5
MBPTB 1,3,3ka,17,30,B,10,14a,18 5 2.2 0 0 0 0 0 0 0 0 0 0 0 0 5 0.7
MBSNB 1,3,3ka,11,17,B,14a 2 0.9 0 0 0 0 0 0 0 0 0 0 0 0 2 0.3
MCBGG 1,3,26,10,28 0 0 0 0 0 0 0 0 0 0 0 0 2 100 2 0.3
MCDSB 1,3,26,17,B,10,14a 9 39 2 3.6 2 3.6 0 0 3 3 0 0 0 0 16 22
MCGIG 1,3,26,11,10,14a,28 2 0.9 0 0 1 1.8 0 0 0 0 0 0 0 0 3 04
MCPSB 1,3,26,3ka,17,30,B,10,14a 2 0.9 0 0 0 0 2 1 0 0 0 0 0 0 4 0.5
MCPTB 1,3,26,3ka,17,30,B,10,14a,18 4 1.8 0 0 0 0 0 0 0 0 0 0 0 0 4 0.5
MCRIJG 1,3,26,3ka,11,30,10,14a,28 2 0.9 0 0 2 3.6 0 0 0 0 0 0 0 0 4 0.5
MCRKG 1,3,26,3ka,11,30,10,14a,18,28 4 1.8 0 0 0 0 0 0 1 1 0 0 0 0 5 0.7
MCTSB 1,3,26,3ka,11,17,30,B,10,14a 3 1.3 4 7.3 0 0 0 0 0 0 0 0 0 0 7 1
MFGJG 1,3,24,26,11,10,14a,28 5 22 5 9.1 0 0 0 0 0 0 0 0 0 0 10 14
MFGJH 1,3,24,26,11,10,14a,28,42 0 0 8 14.5 1 1.8 0 0 0 0 0 0 0 0 9 1.2
MFPSC 1,3,24,26,3ka,17,30,B,10,14a,42 30 132 0 0 1 1.8 13 6.6 7 7.1 2 22 0 0 53 7.3
MFRIH 1,3,24,26,3ka,11,30,10,14a,28 42 1 04 0 0 0 0 0 0 0 0 0 0 0 0 1 0.1
MLDSD 1,3,9,17,B,10,14a,41 4 1.8 0 0 0 0 32 162 2 4 242 20 21.5 0 0 80 11
MLNSD 1,3,9,3ka,17,B,10,14a,41 0 0 0 0 0 0 6 3 0 0 0 0 0 0 6 0.8
TBDGH 1,2a,2¢,3,17,10,28,42 0 0 0 0 0 0 0 0 2 2 0 0 0 0 2 0.3
TBDSB 1,2a,2¢,3,17,B,10,14a 2 0.9 0 0 0 0 0 0 0 0 0 0 0 0 2 0.3



TBIDG 1,2a,2¢,3,11,17,14a,28 0 0 2 3.6 0 0 0 0 0 0 0 0 0 0 2 03
TBRIG 1,2a,2¢,3,3ka,11,30,10,14a,28 0 0 0 0 2 36 0 0 0 0 0 0 0 0 2 03
TBRKG 1,2a,2¢,3,3ka,11,30,10,14a,18,28 25 11 12 21.8 9 16.1 0 0 2 2 1 1.1 0 0 49 6.7
TCBIG 1,2a,2¢,3,26,10,14a,28 2 0.9 0 0 0 0 4 2 0 0 0 0 0 0 6 0.8
TCDSB 1,2a,2¢,3,26,17,B,10,14a 9 39 2 3.6 1 1.8 1 0.5 0 0 0 0 0 0 13 1.8
TCRKG 1,2a,2¢,3,26,3ka,11,30,10,14a,18,28 69 303 8 145 25 44.6 14 7.1 6 6.1 0 0 0 0 122 16.7
TCSBB 1,2a,2¢,3,26,3ka,11,17 2 0.9 0 0 0 0 0 0 0 0 0 0 0 0 2 03
TDBGG 1,2a,2¢,3,24,10,28 0 0 0 0 0 0 0 0 0 0 7 7.5 0 0 7 1
TDBGH 1,2a,2¢,3,24,10,28 42 15 6.6 3 55 6 10.7 59 299 3 1 313 34 366 0 0 148 203
TDBJG 1,2a,2¢,3,24,10,14a,28 0 0 0 0 0 0 0 0 5 5.1 6 6.5 0 0 11 15
TDBJH 1,2a,2¢,3,24,10,14a,28 42 10 44 2 3.6 0 0 29 14.7 0 0 11 11.8 0 0 52 7.1
TDRKG 1,2a,2¢,3,24,3ka,11,30,10,14a,18,28 0 0 0 0 4 7.1 0 0 0 0 0 0 0 0 4 0.5
TFBDB 1,2a,2¢,3,24,26,14a 1 04 0 0 0 0 0 0 0 0 0 0 0 0 1 0.1
TFBGG 1,2a,2¢,3,24,26,10,28 0 0 0 0 0 0 0 0 0 0 3 32 0 0 3 04
TFBGH 1,2a,2¢,3,24,26,10,28 42 1 04 0 0 0 0 2 1 2 2 0 0 0 0 5 0.7
TFBJH 1,2a,2¢,3,24,26,10,14a,28 42 1 04 0 0 0 0 17 8.6 3 3 3 32 0 0 24 33
TFDSB 1,2a,2¢,3,24,26,17,B,10,14a 2 0.9 0 0 0 0 0 0 0 0 0 0 0 0 2 03
TFRIG 1,2a,2¢,3,24,26,3ka,11,30,10,14a,28 4 1.8 0 0 0 0 0 0 0 0 0 0 0 0 4 0.5
TIBGH 1,2a,2¢,3,16,24,10,28 42 0 0 0 0 0 0 6 3 7 7.1 0 0 0 0 13 1.8
TJBJH 1,2a,2¢,3,16,24,10,14a,28 42 0 0 0 0 0 0 3 1.5 3 3 4 43 0 0 10 1.4
TIDSC 1,2a,2¢,3,16,24,17,B,10,14a 42 0 0 0 0 0 0 2 1 1 1 0 0 0 0 3 04
TLBFJ 1,2a,2¢,3,9,14a,18,28 41 0 0 0 0 0 0 2 1 2 2 0 0 0 0 4 0.5
TLBJJ 1,2a,2¢,3,9,10,14a,28 41 0 0 0 0 0 0 1 0.5 0 0 0 0 0 0 1 0.1
TLGIG 1,2a,2¢,39,11,10,14a,28 0 0 0 0 0 0 0 0 0 0 2 22 0 0 2 03
TLMJD 1,2a,2¢,3,9,3ka,30,10,14a,41 0 0 2 3.6 0 0 0 0 0 0 0 0 0 0 2 03
TNBJJ 1,2a,2¢,3,9,24,10,14a,28 41 0 0 0 0 0 0 2 1 0 0 0 0 0 0 2 03
TNRIJF 1,2a,2¢,3,9,24,3ka,11,30,10,142,41 42 0 0 0 0 0 0 2 1 0 0 0 0 0 0 2 03
TNRJJ 1,2a,2¢,3,9,243ka,11,30,10,14a,28 41 2 0.9 2 3.6 0 0 0 0 0 0 0 0 0 0 4 0.5
Total 228 55 5 6 197 9 9 93 2 730

“ Lines tested were Thatcher lines with genes Lrl, Lr2a, Lr2c, Lr3a, Lr9, Lri16, Lr24, Lr26, Lr3ka, Lr11, Lr17, Lr30, LrB, Lr10, Lri4a, Lr18, Lr21, Lr28, and winter wheat lines with genes
Lr4l, and Lr42.

® States of AL, AR, FL, GA, LA, MS, SC
¢ States of NY, PA, VA

4 States of IL, IN, KY, MO, OH, WI

¢ States of OK, TX

T States of KS, NE

¢ States of MN, ND, SD

" State of WA



Table 2. Number and frequency (%) of isolates of Puccinia triticina in the United States in 2008 virulent to 20 lines of wheat with single resistance

genes for leaf rust resistance.

Resistance Area 1° Area 2° Area 3° Area 4¢ Area 5° Area 6 Area 8¢ Total
gene # % # % # % # % # % # % % # %
Lrl 224 98.2 55 100 56 100 197 100 99 100 93 100 2 100 726 99.5
Lr2a 145 63.6 33 60 47 83.9 144 73.1 64 64.6 71 76.3 0 0 504 69
Lr2¢ 146 64 33 60 47 83.9 144 73.1 64 64.6 71 76.3 0 0 505 69.2
Lr3 225 98.7 55 100 56 100 197 100 99 100 93 100 2 100 727 99.6
Lr9 7 3.1 4 73 0 0 45 22.8 26 26.3 22 23.7 0 0 104 142
Lrl6 0 0 0 0 0 0 11 5.6 11 11.1 4 43 0 0 26 3.6
Lr24 72 31.6 20 36.4 12 214 135 68.5 59 59.6 70 75.3 0 0 368 504
Lr26 153 67.1 29 52.7 33 58.9 53 26.9 22 222 8 8.6 2 100 300 41.1
Lr3ka 155 68 28 50.9 43 76.8 37 18.8 16 16.2 3 32 0 0 282 38.6
Lrll 122 53.5 42 76 .4 46 82.1 16 8.1 9 9.1 3 32 0 0 238 32.6
Lrl17 77 33.8 12 21.8 4 7.1 56 28.4 37 374 22 23.7 0 0 208 28.5
Lr30 151 66.2 28 50.9 43 76.8 31 15.7 16 16.2 3 32 0 0 272 373
LB 75 329 10 18.2 4 7.1 56 28.4 35 354 22 23.7 0 0 202 27.7
Lr10 221 96.9 53 96.4 56 100 195 99 97 98 93 100 2 100 717 98.2
Lrl4a 208 91.2 52 94.5 50 89.3 130 66 57 57.6 49 52.7 0 0 546 74.8
Lr18 107 46.9 20 36.4 38 67.9 16 8.1 11 11.1 1 1.1 0 0 193 26.4
Lr21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lr28 146 64 43 78.2 52 929 139 70.6 64 64.6 71 76.3 2 100 517 70.8
Lr41 6 2.6 4 73 0 0 45 22.8 26 26.3 20 215 0 0 101 13.8
Lr42 58 254 13 23.6 8 14.3 133 675 56 56.6 54 58.1 0 0 322 441
Total 228 55 56 197 99 93 2 730

b States of AL, AR, FL, GA, LA, MS, SC
¢ States of NY, PA, VA

4 States of IL, IN, KY, OH, WI

¢ States of OK, TX

T States of KS, NE

¢ States of MN, ND, SD
h
State of WA



