
Table 1. Number and frequency (%) of virulence phenotypes of Puccinia triticina in the United States in 2014 identified by virulence to 20a lines of wheat with single 
genes for leaf rust resistance. 
 
  Area 1b Area 2c Area 3d Area 4e Area 5f Area 6g    Total      

Phenotype Virulences # % # % # % # % # % # % # % 
MBDSB 1,3,17,B,10,14a 0 0 0 0 0 0 1 1.2 0 0 0 0 1 0.3 
MBDSD 1,3,17,B,10,14a,39 0 0 0 0 0 0 16 19.5 0 0 4 3.5 20 5.3 
MBPNB 1,3,3ka,17,30,B,14a 0 0 0 0 1 3.1 0 0 0 0 0 0 1 0.3 
MBPSB 1,3,3ka,17,30,B,10,14a 0 0 0 0 0 0 0 0 3 33.3 3 2.6 6 1.6 
MBPSD 1,3,3ka,17,30,B,10,14a,39 0 0 0 0 0 0 2 2.4 0 0 0 0 2 0.5 
MBPTB 1,3,3ka,17,30,B,10,14a,18 0 0 0 0 0 0 0 0 1 11.1 0 0 1 0.3 
MBTNB 1,3,3ka,11,17,30,B,14a 36 28.1 4 28.6 17 53.1 0 0 1 11.1 16 13.9 74 19.5 
MCDSB 1,3,26,17,B,10,14a 0 0 0 0 0 0 3 3.7 0 0 0 0 3 0.8 
MCDSD 1,3,26,17,B,10,14a,39 0 0 0 0 0 0 8 9.8 0 0 0 0 8 2.1 
MCPSB 1,3,26,3ka,17,30,B,10,14a 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
MCPSD 1,3,26,3ka,17,30,B,10,14a,39 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
MCTNB 1,3,26,3ka,11,17,30,B,14a 11 8.6 4 28.6 6 18.8 0 0 0 0 2 1.7 23 6.1 
MDDSB 1,3,24,17,B,10,14a 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
MDTSB 1,3,24,3ka,11,17,30,B,10,14a 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
MFDSB 1,3,24,26,17,B,10,14a 0 0 0 0 0 0 0 0 3 33.3 1 0.9 4 1.1 
MFNQB 1,3,24,26,3ka,17,B,10 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
MFNSB 1,3,24,26,3ka,17,B,10,14a 0 0 0 0 0 0 2 2.4 0 0 1 0.9 3 0.8 
MFPSB 1,3,24,26,3ka,17,30,B,10,14a 4 3.1 0 0 0 0 1 1.2 0 0 2 1.7 7 1.8 
MFTSB 1,3,24,26,3ka,11,17,30,B,10,14a 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
MLDSD 1,3,9,17,B,10,14a,39 0 0 0 0 0 0 5 6.1 0 0 5 4.3 10 2.6 
MLPSD 1,3,9,3ka,17,30,B,10,14a,39 0 0 0 0 0 0 7 8.5 1 11.1 5 4.3 13 3.4 
MMDSD 1,3,9,26,17,B,10,14a,39 0 0 0 0 0 0 1 1.2 0 0 1 0.9 2 0.5 
MMPSD 1,3,9,26,3ka,17,30,B,10,14a,39 2 1.6 0 0 0 0 7 8.5 0 0 0 0 9 2.4 
PBDGJ 1,2c,3,17,10,28,39 3 2.3 0 0 0 0 0 0 0 0 1 0.9 4 1.1 
PBDQJ 1,2c,3,17,B,10,28,39 0 0 0 0 0 0 2 2.4 0 0 0 0 2 0.5 
PBDSJ 1,2c,3,17,B,10,14a,28,39 0 0 0 0 0 0 1 1.2 0 0 0 0 1 0.3 
PLDDJ 1,2c,3,9,17,14a,28,39 0 0 0 0 0 0 1 1.2 0 0 0 0 1 0.3 
PNDGJ 1,2c,3,9,24,17,10,28,39 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
TBBGJ 1,2a,2c,3,10,28,39 0 0 0 0 0 0 6 7.3 0 0 0 0 6 1.6 
TBBGS 1,2a,2c,3,10,21,28,39 1 0.8 0 0 0 0 1 1.2 0 0 42 36.5 44 11.6 
TBHTB 1,2a,2c,3,11,30,B,10,14a,18 0 0 1 7.1 0 0 0 0 0 0 0 0 1 0.3 
TBJGS 1,2a,2c,3,11,17,10,21,28,39 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
TBJSB 1,2a,2c,3,11,17,B,10,14a 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 
TBRJG 1,2a,2c,3,3ka,11,30,10,14a,28 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 
TBRKG 1,2a,2c,3,3ka,11,30,10,14a,18,28 11 8.6 0 0 0 0 0 0 0 0 0 0 11 2.9 
TBTNB 1,2a,2c,3,3ka,11,17,30,B,14a 3 2.3 0 0 0 0 0 0 0 0 0 0 3 0.8 
TBTSB 1,2a,2c,3,3ka,11,17,30,B,10,14a 0 0 2 14.3 0 0 0 0 0 0 0 0 2 0.5 
TCJSB 1,2a,2c,3,26,11,17,B,10,14a 3 2.3 0 0 0 0 0 0 0 0 0 0 3 0.8 
TCLJG 1,2a,2c,3,26,3ka,10,14a,28 0 0 0 0 0 0 1 1.2 0 0 0 0 1 0.3 
TCRKG 1,2a,2c,3,26,3ka,11,30,10,14a,18,28 43 33.6 0 0 0 0 0 0 0 0 0 0 43 11.3 
TCSQB 1,2a,2c,3,26,3ka,11,17,B,10 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 
TCTNB 1,2a,2c,3,26,3ka,11,17,30,B,14a 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 
TCTQB 1,2a,2c,3,26,3ka,11,17,30,B,10 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 
TCTSB 1,2a,2c,3,26,3ka,11,17,30,B,10,14a 0 0 1 7.1 0 0 0 0 0 0 3 2.6 4 1.1 
TDBGJ 1,2a,2c,3,24,10,28,39 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
TDBGQ 1,2a,2c,3,24,10,21,28 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 



TDBJQ 1,2a,2c,3,24,10,14a,21,28 0 0 0 0 0 0 0 0 0 0 1 0.9 1 0.3 
TDCHG 1,2a,2c,3,24,30,10,18,28 1 0.8 0 0 0 0 0 0 0 0 0 0 1 0.3 
TFTSB 1,2a,2c,3,24,26,3ka,11,17,30,B,10,14a 0 0 2 14.3 2 6.3 0 0 0 0 7 6.1 11 2.9 
TLBGJ 1,2a,2c,3,9,10,28,39 0 0 0 0 0 0 1 1.2 0 0 0 0 1 0.3 
TNBGJ 1,2a,2c,3,9,24,10,28,39 0 0 0 0 4 12.5 12 14.6 0 0 3 2.6 19 5 
TNBJJ 1,2a,2c,3,9,24,10,14a,28,39 0 0 0 0 0 0 3 3.7 0 0 8 7 11 2.9 
TNRJJ 1,2a,2c,3,9,24,3ka,11,30,10,14a,28,39 4 3.1 0 0 0 0 0 0 0 0 0 0 4 1.1 
TPBGJ 1,2a,2c,3,9,24,26,10,28,39 0 0 0 0 0 0 1 1.2 0 0 0 0 1 0.3 
TPBJJ 1,2a,2c,3,9,24,26,10,14a,28,39 0 0 0 0 2 6.3 0 0 0 0 1 0.9 3 0.8 
Total  128 1 4  32  82  9  115  380  
 
a Lines tested were Thatcher lines with genes Lr1, Lr2a, Lr2c, Lr3, Lr9, Lr16, Lr24, Lr26, Lr3ka, Lr11, Lr17, Lr30, LrB, Lr10, Lr14a, Lr18, Lr21, Lr28, Lr39 and Lr42. 
b States of AR, GA, LA, NC, TN and VA. 
c State of NY. 
d States of IL, IN and WI. 
e State of TX 
f State of KS. 
g States of MN, ND, SD 



Table 2.  Number and frequency (%) of isolates of Puccinia triticina in the United States in 2014 virulent to 20 lines of wheat with 
single resistance genes for leaf rust resistance. 
     
Resistance Area 1a Area 2b Area 3c Area 4d Area 5e Area 6f Total__ 
gene # % # % # % # % # % # % # % 
Lr1 128 100.0 14 100.0 32 100.0 82 100.0 9 100.0 115 100.0 380 100.0 
Lr2a 72 56.3 6 42.9 8 25.0 25 30.5 0 0.0 67 58.3 178 46.8 
Lr2c 75 58.6 6 42.9 8 25.0 29 35.4 0 0.0 69 60.0 187 49.2 
Lr3 128 100.0 14 100.0 32 100.0 82 100.0 9 100.0 115 100.0 380 100.0 
Lr9 6 4.7 0 0.0 6 18.8 38 46.3 1 11.1 24 20.9 75 19.7 
Lr16 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Lr24 10 7.8 2 14.3 8 25.0 19 23.2 3 33.3 30 26.1 72 18.9 
Lr26 66 51.6 7 50.0 10 31.3 24 29.3 3 33.3 22 19.1 132 34.7 
Lr3ka 118 92.2 13 92.9 26 81.3 20 24.4 6 66.7 44 38.3 227 59.7 
Lr11 116 90.6 14 100.0 25 78.1 0 0.0 1 11.1 31 27.0 187 49.2 
Lr17 66 51.6 13 92.9 26 81.3 57 69.5 9 100.0 59 51.3 230 60.5 
Lr30 118 92.2 14 100.0 26 81.3 17 20.7 6 66.7 42 36.5 223 58.7 
LrB 63 49.2 14 100.0 26 81.3 56 68.3 9 100.0 56 48.7 224 58.9 
Lr10 77 60.2 6 42.9 8 25.0 81 98.8 8 88.9 97 84.3 277 72.9 
Lr14a 120 93.8 14 100.0 28 87.5 59 72.0 9 100.0 65 56.5 295 77.6 
Lr18 55 43.0 1 7.1 0 0.0 0 0.0 1 11.1 0 0.0 57 15.0 
Lr21 2 1.6 0 0.0 0 0.0 1 1.2 0 0.0 44 38.3 47 12.4 
Lr28 65 50.8 0 0.0 6 18.8 29 35.4 0 0.0 59 51.3 159 41.8 
Lr39 10 7.8 0 0.0 6 18.8 74 90.2 1 11.1 74 64.3 165 43.4 
Lr42 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 128  14  32  82  9  115  380  
 

a States of AR, GA, LA, NC, TN and VA. 
b State of NY. 
c States of IL, IN and WI. 
d State of TX 
e State of KS. 
f States of MN, ND, SD 
 


