Table 1. Number and frequency (%) of virulence phenotypes of Puccinia triticina in the United States in 2007 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
	Area 8h
	Total

	Phenotype
	Virulences
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%

	BBBDB
	14a
	2
	2.2
	0
	0
	0
	0
	0
	0
	0
	0
	4
	1.2
	0
	0
	6
	0.7

	CCPSB
	3,26,3ka,17,30,B,10,14a
	0
	0
	2
	2.9
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	LCDSB
	1,26,17,B,10,14a
	2
	2.2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	MBDSB
	1,3,17,B,10,14a
	0
	0
	0
	0
	0
	0
	2
	1
	1
	0.8
	0
	0
	0
	0
	3
	0.3

	MBDTG
	1,3,17,B,10,14a,18,28
	0
	0
	2
	2.9
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	MBGJG
	1,3,11,10,14a,28
	0
	0
	0
	0
	1
	2.3
	0
	0
	0
	0
	0
	0
	4
	100
	5
	0.6

	MBPSB
	1,3,3ka,17,30,B,10,14a
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6
	1.8
	0
	0
	6
	0.7

	MBRJG
	1,3,3ka,11,30,10,14a,28
	1
	1.1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.1

	MBTSB
	1,3,3ka,11,17,30,B,10,14a
	2
	2.2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	MCDSB
	1,3,26,17,B,10,14a
	6
	6.5
	11
	15.7
	1
	2.3
	5
	2.5
	1
	0.8
	2
	0.6
	0
	0
	26
	3

	MCGJG
	1,3,26,11,10,14a,28
	4
	4.3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0.5

	MCRKG
	1,3,26,3ka,11,30,10,14a,18,28
	4
	4.3
	1
	1.4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	0.6

	MCTSB
	1,3,26,3ka,11,17,30,B,10,14a
	0
	0
	3
	4.3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0.3

	MDGJG
	1,3,24,11,10,14a,28
	0
	0
	2
	2.9
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	MDPSC
	1,3,24,3ka,17,30,B,10,14a,42
	0
	0
	0
	0
	1
	2.3
	0
	0
	2
	1.6
	1
	0.3
	0
	0
	4
	0.5

	MDSPC
	1,3,24,3ka,11,17,B,14a,18,42
	0
	0
	0
	0
	0
	0
	2
	1
	0
	0
	0
	0
	0
	0
	2
	0.2

	MFBJG
	1,3,24,26,10,14a,28
	5
	5.4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	0.6

	MFGJH
	1,3,24,26,11,10,14a,28,42
	6
	6.5
	26
	37.1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	32
	3.7

	MFPSC
	1,3,24,26,3ka,17,30,B,10,14a,42
	15
	16.1
	7
	10
	8
	18.2
	28
	14.2
	18
	14.4
	45
	13.4
	0
	0
	121
	13.9

	MGBJG
	1,3,16,10,14a,28
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0.9
	0
	0
	3
	0.3

	MJDSC
	1,3,16,24,17,B,10,14a,42
	0
	0
	0
	0
	0
	0
	2
	1
	2
	1.6
	0
	0
	0
	0
	4
	0.5

	MLDSD
	1,3,9,17,B,10,14a,41
	0
	0
	0
	0
	0
	0
	34
	17.3
	14
	11.2
	58
	17.3
	0
	0
	106
	12.2

	NBBFG
	1,2c,14a,18,28
	0
	0
	5
	7.1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	0.6

	NBBKG
	1,2c,10,14a,18,28
	0
	0
	6
	8.6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6
	0.7

	PBBGG
	1,2c,3,10,28
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1.6
	0
	0
	0
	0
	2
	0.2

	PBDGG
	1,2c,3,17,10,28
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.8
	0
	0
	0
	0
	1
	0.1

	PCDSG
	1,2c,3,26,17,B,10,14a,28
	2
	2.2
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.6
	0
	0
	4
	0.5

	SBDGG
	1,2a,2c,17,10,28
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.6
	0
	0
	2
	0.2

	SBDSB
	1,2a,2c,17,B,10,14a
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.3
	0
	0
	1
	0.1

	SBJDG
	1,2a,2c,11,17,14a,28
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.8
	0
	0
	0
	0
	1
	0.1

	TBBJG
	1,2a,2c,3,10,14a,28
	6
	6.5
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.3
	0
	0
	7
	0.8

	TBRKG
	1,2a,2c,3,3ka,11,30,10,14a,18,28
	2
	2.2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	TCBJG
	1,2a,2c,3,26,10,14a,28
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1.6
	0
	0
	0
	0
	2
	0.2

	TCDSB
	1,2a,2c,3,26,17,B,10,14a
	0
	0
	0
	0
	2
	4.5
	0
	0
	0
	0
	1
	0.3
	0
	0
	3
	0.3

	TCMJG
	1,2a,2c,3,26,3ka,30,10,14a,28
	5
	5.4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5
	0.6

	TCRJG
	1,2a,2c,3,26,3ka,11,30,10,14a,28
	0
	0
	0
	0
	2
	4.5
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	TCRKG
	1,2a,2c,3,26,3ka,11,30,10,14a,18,28
	8
	8.6
	0
	0
	0
	0
	0
	0
	1
	0.8
	1
	0.3
	0
	0
	10
	1.2

	TCSJG
	1,2a,2c,3,26,3ka,11,17,10,14a,28
	0
	0
	1
	1.4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0.1

	TDBBG
	1,2a,2c,3,24,28
	0
	0
	0
	0
	2
	4.5
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0.2

	TDBGG
	1,2a,2c,3,24,10,28
	4
	4.3
	2
	2.9
	2
	4.5
	10
	5.1
	2
	1.6
	21
	6.3
	0
	0
	41
	4.7

	TDBGH
	1,2a,2c,3,24,10,28,42
	0
	0
	0
	0
	10
	22.7
	16
	8.1
	43
	34.4
	88
	26.3
	0
	0
	157
	18.1

	TDBJG
	1,2a,2c,3,24,10,14a,28
	6
	6.5
	0
	0
	6
	13.6
	57
	28.9
	6
	4.8
	18
	5.4
	0
	0
	93
	10.7

	TDBJH
	1,2a,2c,3,24,10,14a,28,42
	4
	4.3
	0
	0
	7
	15.9
	14
	7.1
	6
	4.8
	11
	3.3
	0
	0
	42
	4.8

	TDDGH
	1,2a,2c,3,24,17,10,28,42
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1.6
	6
	1.8
	0
	0
	8
	0.9

	TFBGH
	1,2a,2c,3,24,26,10,28,42
	0
	0
	0
	0
	0
	0
	4
	2
	7
	5.6
	5
	1.5
	0
	0
	16
	1.8

	TFBJG
	1,2a,2c,3,24,26,10,14a,28
	8
	8.6
	0
	0
	0
	0
	12
	6.1
	4
	3.2
	6
	1.8
	0
	0
	30
	3.5

	TGBJG
	1,2a,2c,3,16,10,14a,28
	1
	1.1
	0
	0
	0
	0
	6
	3
	0
	0
	0
	0
	0
	0
	7
	0.8

	TJBGH
	1,2a,2c,3,16,24,10,28,42
	0
	0
	0
	0
	1
	2.3
	2
	1
	3
	2.4
	30
	9
	0
	0
	36
	4.1

	TJBJG
	1,2a,2c,3,16,24,10,14a,28
	0
	0
	0
	0
	1
	2.3
	2
	1
	5
	4
	22
	6.6
	0
	0
	30
	3.5

	TLBJG
	1,2a,2c,3,9,10,14a,28
	0
	0
	0
	0
	0
	0
	0
	0
	2
	1.6
	0
	0
	0
	0
	2
	0.2

	TLGJG
	1,2a,2c,3,9,11,10,14a,28
	0
	0
	0
	0
	0
	0
	1
	0.5
	0
	0
	0
	0
	0
	0
	1
	0.1

	TNRJK
	1,2a,2c,3,9,24,3ka,11,30,10,14a,28,41,42
	0
	0
	2
	2.9
	0
	0
	0
	0
	0
	0
	1
	0.3
	0
	0
	3
	0.3

	Total
	
	93
	
	70
	
	44
	
	197
	
	125
	
	335
	
	4
	
	868
	


a Lines tested were Thatcher lines with genes Lr1, Lr2a, Lr2c, Lr3a, Lr9, Lr16, Lr24, Lr26, Lr3ka, Lr11, Lr17, Lr30, LrB, Lr10, Lr14a, Lr18, Lr21, Lr28, and winter wheat lines with genes Lr41, and Lr42.

b States of LA, AR, AL, GA, FL, TN, SC, NC

c States of VA, WV, MD, PA, DE, NJ, NY, MA, CT, RI, VT, NH, ME

d States of MO, IL, KY, OH, IN, MI, WI

e States of TX, OK, NM

f States of KS, MO, IA, NE, CO

g States of MN, ND, SD, WY, MT

h State of WA

Table 2. Number and frequency (%) of isolates of Puccinia triticina in the United States in 2007 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
	Area 8g
	Total

	gene
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%

	Lr1
	91
	97.8
	68
	97.1
	44
	100
	197
	100
	125
	100
	331
	98.8
	4
	100
	860
	99.1

	Lr2a
	44
	47.3
	5
	7.1
	33
	75
	124
	62.9
	84
	67.2
	214
	63.9
	0
	0
	504
	58.1

	Lr2c
	46
	49.5
	16
	22.9
	33
	75
	124
	62.9
	87
	69.6
	216
	64.5
	0
	0
	522
	60.1

	Lr3
	89
	95.7
	59
	84.3
	44
	100
	197
	100
	124
	99.2
	328
	97.9
	4
	100
	845
	97.4

	Lr9
	0
	0
	2
	2.9
	0
	0
	35
	17.8
	16
	12.8
	59
	17.6
	0
	0
	112
	12.9

	Lr16
	1
	1.1
	0
	0
	2
	4.5
	12
	6.1
	10
	8
	55
	16.4
	0
	0
	80
	9.2

	Lr24
	48
	51.6
	39
	55.7
	38
	86.4
	149
	75.6
	100
	80
	254
	75.8
	0
	0
	628
	72.4

	Lr26
	65
	69.9
	51
	72.9
	13
	29.5
	49
	24.9
	33
	26.4
	62
	18.5
	0
	0
	273
	31.5

	Lr3ka
	37
	39.8
	16
	22.9
	11
	25
	30
	15.2
	21
	16.8
	54
	16.1
	0
	0
	169
	19.5

	Lr11
	27
	29
	35
	50
	3
	6.8
	3
	1.5
	2
	1.6
	2
	0.6
	4
	100
	76
	8.8

	 Lr17
	27
	29
	26
	37.1
	12
	27.3
	73
	37.1
	42
	33.6
	124
	37
	0
	0
	304
	35

	Lr30
	37
	39.8
	15
	21.4
	11
	25
	28
	14.2
	21
	16.8
	54
	16.1
	0
	0
	166
	19.1

	LrB
	27
	29
	25
	35.7
	12
	27.3
	73
	37.1
	38
	30.4
	116
	34.6
	0
	0
	291
	33.5

	Lr10
	91
	97.8
	65
	92.9
	42
	95.5
	195
	99
	124
	99.2
	331
	98.8
	4
	100
	852
	98.2

	Lr14a
	89
	95.7
	68
	97.1
	29
	65.9
	165
	83.8
	65
	52
	183
	54.6
	4
	100
	603
	69.5

	Lr18
	14
	15.1
	14
	20
	0
	0
	2
	1
	1
	0.8
	1
	0.3
	0
	0
	32
	3.7

	Lr21
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lr28
	66
	71
	47
	67.1
	32
	72.7
	124
	62.9
	87
	69.6
	217
	64.8
	4
	100
	577
	66.5

	Lr41
	0
	0
	2
	2.9
	0
	0
	34
	17.3
	14
	11.2
	59
	17.6
	0
	0
	109
	12.6

	Lr42
	25
	26.9
	35
	50
	27
	61.4
	68
	34.5
	83
	66.4
	187
	55.8
	0
	0
	425
	49

	Total
	93
	
	70
	
	44
	
	197
	
	125
	
	335
	
	4
	
	868
	


a States of LA, AR, MS, AL, GA, FL, TE, SC, NC

b States of VA, WV, MD, PA, DE, NJ, NY, MA, CT, RI, VT, NH, ME

c States of MO, IL, KY, OH, IN, MI, WI

d States of TX, OK, NM

e States of KS, MO, IA, NE, CO

f States of MN, ND, SD, WY, MT

g State of WA

