[bookmark: _GoBack]Table S3. Difference between the qualitative morphological traits crown morphology, lodging, leaf shape, leaf orientation, and the scoring of leaf rust disease in winter wheat varieties and lines. Traits were analyzed based on randomized complete block design (RCBD).
	Entry No.
	Entry Name
	Crown Morphology
	Leaf Shape
	Leaf Orientation
	Lodging (%)
	Leaf Rust Disease

	1
	WWLINE 1
	3
	2
	2
	0
	−

	2
	WWLINE 2
	3
	2
	2
	33.3
	−

	3
	WWLINE 3
	3
	2
	1
	33.3
	−

	4
	WWLINE 4
	3
	2
	2
	0.0
	−

	5
	WWLINE 5
	3
	2
	2
	33.3
	−

	6
	WWLINE 6
	3
	2
	2
	33.3
	−

	7
	WWLINE 7
	3
	2
	2
	0.0
	−

	8
	WWLINE 8
	3
	2
	2
	33.3
	−

	9
	WWLINE 9
	3
	2
	2
	33.3
	−

	10
	WWLINE 10
	3
	2
	1
	0.0
	−

	11
	WWLINE 11
	3
	2
	2
	33.3
	−

	12
	WWLINE 12
	3
	2
	2
	13.3
	−

	13
	WWLINE 13
	3
	2
	2
	33.3
	−

	14
	WWLINE 14
	3
	2
	2
	0.0
	−

	15
	WWLINE 15
	2
	2
	2
	0.0
	−

	16
	WWLINE 16
	2
	2
	1
	36.7
	+

	17
	WWLINE 17
	4
	2
	1
	1.7
	+

	18
	WWLINE 18
	4
	2
	1
	0.0
	−

	19
	WWLINE 19
	4
	2
	2
	0.0
	−

	20
	WWLINE 20
	4
	2
	2
	0.0
	−

	21
	WWLINE 21
	4
	2
	2
	33.3
	−

	22
	WWLINE 22
	4
	2
	2
	36.7
	+

	23
	WWLINE 23
	4
	2
	2
	33.3
	−

	24
	WWLINE 24
	4
	2
	2
	0.0
	−

	25
	WWLINE 25
	4
	2
	2
	33.3
	+

	26
	WWLINE 26
	5
	2
	2
	0.0
	−

	27
	WWLINE 27
	4
	2
	2
	20.0
	−

	28
	WWLINE 28
	4
	2
	2
	33.3
	−

	29
	WWLINE 29
	2
	2
	2
	13.3
	−

	30
	WWLINE 30
	4
	2
	2
	66.7
	−

	31
	WWLINE 31
	4
	2
	1
	0.0
	−

	32
	WWLINE 32
	4
	2
	2
	0.0
	−

	33
	WWLINE 33
	2
	2
	2
	60.0
	−

	34
	WWLINE 34
	2
	2
	2
	0.0
	−

	35
	WWLINE 35
	2
	2
	2
	0.0
	−

	36
	WWLINE 36
	4
	2
	2
	33.3
	−

	37
	WWLINE 37
	2
	2
	2
	33.3
	−

	38
	WWLINE 38
	4
	2
	2
	35.0
	−

	39
	WWLINE 39
	4
	2
	2
	1.7
	−

	40
	WWLINE 40
	4
	2
	2
	35.0
	−

	41
	WWLINE 41
	4
	2
	2
	33.3
	−

	42
	WWLINE 42
	4
	2
	2
	33.3
	−

	43
	WWLINE 44
	4
	2
	2
	35.0
	+

	44
	WWLINE 45
	4
	2
	2
	13.3
	−

	45
	WWLINE 46
	4
	2
	1
	36.7
	−

	46
	WWLINE 47
	4
	2
	1
	30.0
	−

	47
	WWLINE 48
	0
	0
	0
	0.0
	+

	48
	WWLINE 49
	4
	2
	1
	66.7
	−

	49
	WWLINE 50
	4
	2
	1
	66.7
	−

	50
	WWLINE 51
	4
	2
	2
	60.0
	−

	51
	WWLINE 52
	4
	2
	2
	68.3
	+

	52
	WWLINE 53
	4
	2
	2
	55.0
	+

	53
	WWLINE 54
	4
	2
	2
	66.7
	+

	54
	WWLINE 55
	4
	2
	2
	66.7
	−

	55
	WWLINE 56
	2
	2
	2
	68.3
	−

	56
	WWLINE 57
	4
	2
	2
	66.7
	+

	57
	WWLINE 58
	4
	2
	1
	33.3
	−

	58
	WWLINE 59
	4
	2
	1
	61.7
	−

	59
	WWLINE 60
	4
	2
	2
	35.0
	+

	60
	WWLINE 61
	4
	2
	1
	35.0
	+

	61
	WWLINE 62
	2
	2
	1
	68.3
	+

	62
	WWLINE 63
	4
	2
	2
	66.7
	−

	63
	WWLINE 64
	3
	2
	2
	35.0
	+

	64
	WWLINE 65
	3
	2
	1
	66.7
	+

	65
	WWLINE 66
	4
	2
	2
	55.0
	−

	66
	WWLINE 67
	4
	2
	2
	0.0
	−

	67
	WWLINE 68
	2
	2
	2
	36.7
	+

	68
	WWLINE 69
	3
	2
	2
	35.0
	+

	69
	WWLINE 70
	2
	2
	2
	0.0
	−

	70
	WWLINE 71
	4
	2
	2
	26.7
	+

	71
	WWLINE 72
	4
	2
	2
	20.0
	−

	72
	WWLINE 73
	3
	2
	2
	1.7
	+

	73
	WWLINE 74
	0
	0
	0
	0.0
	−

	74
	WWLINE 75
	2
	2
	2
	35.0
	+

	75
	WWLINE 76
	2
	2
	2
	35.0
	+

	76
	WWLINE 77
	4
	2
	2
	26.7
	−

	77
	WWLINE 78
	4
	2
	2
	35.0
	+

	78
	WWLINE 79
	4
	2
	2
	1.7
	+

	79
	WWLINE 80
	2
	2
	2
	33.3
	−

	80
	WWLINE 81
	4
	2
	2
	26.7
	−

	81
	WWLINE 82
	2
	2
	1
	33.3
	−

	82
	WWLINE 83
	3
	2
	2
	33.3
	−

	83
	WWLINE 84
	3
	2
	2
	13.3
	−

	84
	WWLINE 85
	3
	2
	2
	3.3
	+

	85
	WWLINE 86
	3
	2
	2
	33.3
	−

	86
	WWLINE 87
	3
	2
	2
	33.3
	−

	87
	WWLINE 88
	3
	2
	1
	33.3
	−

	88
	WWLINE 89
	3
	2
	2
	33.3
	−

	89
	WWLINE 90
	2
	2
	2
	33.3
	−

	90
	WWLINE 91
	3
	2
	2
	35.0
	+

	91
	WWLINE 92
	3
	2
	2
	1.7
	+

	92
	WWLINE 93
	3
	2
	2
	0.0
	−

	93
	WWLINE 94
	4
	2
	2
	3.3
	+

	94
	WWLINE 95
	4
	2
	2
	33.3
	−

	95
	WWLINE 96
	4
	2
	1
	3.3
	+

	96
	WWLINE 97
	4
	2
	1
	33.3
	−

	97
	WWLINE 98
	4
	2
	1
	36.7
	+

	98
	WWLINE 99
	4
	2
	2
	33.3
	−

	99
	WWLINE 100
	2
	2
	2
	36.7
	+

	100
	WWLINE 101
	4
	2
	2
	3.3
	+

	101
	WWLINE 102
	4
	2
	1
	48.3
	+

	102
	WWLINE 103
	4
	2
	1
	35.0
	+

	103
	WWLINE 104
	4
	2
	2
	35.0
	+

	104
	WWLINE 105
	3
	2
	2
	1.7
	−

	105
	WWLINE 106
	3
	2
	2
	33.3
	−

	106
	WWLINE 107
	4
	2
	2
	0.0
	+

	107
	WWLINE 108
	0
	0
	0
	0.0
	−

	108
	WWLINE 109
	4
	2
	1
	35.0
	+

	109
	WWLINE 110
	2
	2
	2
	56.7
	+

	110
	WWLINE 111
	4
	2
	2
	33.3
	−

	111
	WWLINE 112
	4
	2
	2
	33.3
	+

	112
	WWLINE 119
	4
	2
	2
	0.0
	+

	113
	WWLINE 120
	4
	1
	2
	33.3
	+

	114
	WWLINE 121
	5
	2
	2
	33.3
	−

	115
	WWLINE 122
	5
	2
	2
	0.0
	−

	116
	WWLINE 123
	5
	2
	2
	0.0
	−

	117
	WWLINE 124
	5
	1
	3
	3.3
	+

	118
	WWLINE 125
	5
	2
	2
	3.3
	+

	119
	WWLINE 126
	4
	2
	2
	36.7
	+

	120
	WWLINE 127
	4
	2
	1
	33.3
	−

	121
	WWLINE 128
	4
	2
	1
	1.7
	+

	122
	WWLINE 129
	5
	1
	1
	0.0
	−

	123
	CNN (WI3A)
	4
	2
	2
	20.0
	+

	124
	CNN (WI6A)
	3
	2
	2
	8.3
	−

	125
	WI (CNN3A)
	4
	2
	2
	0.0
	−

	126
	WI (CNN6A)
	3
	2
	2
	20.0
	+

	127
	OK-00514
	0
	0
	0
	0.0
	−

	128
	Ok-00421
	4
	2
	2
	0.0
	−

	129
	OK98G508W
	3
	2
	2
	3.3
	+

	130
	AUP-4008
	4
	2
	2
	0.0
	−

	131
	Khyber 87
	4
	2
	2
	3.3
	+

	132
	Chinese Spring
	0
	0
	0
	0.0
	−

	133
	T. aestivum
	0
	0
	0
	0.0
	−

	134
	W-47
	0
	0
	0
	0.0
	−


Crown Morphology: Flat (1), little cup-shaped (2), cup-shaped (3), not fully erect (4), erect (5). Leaf shape: (1) for curly and (2) for flat. Leaf orientation (1) for erect, (2) for straight and (3) for drooping. + , – for presence and absence of disease, respectively.
