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	Table S1: The code and the collection site of the under studied chickpea genotypes

	Entry
	Genotype
/Code*
	Received from 
	Collection site
	Properties 

	
	
	
	Province
	admin
	

	G1
	ILC533
	DARI
	_
	_
	Cold sensitive line/ Kabuli type

	G2
	37707
	NPGBI
	Sout Khorasan
	Ferdous/Sarian
	Desi type

	G3
	217223
	NPGBI
	West Azerbaijan 
	Salmas
	Desi type

	G4
	217240
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G5
	217242
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G6
	217251
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G7
	217274
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G8
	217276
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G9
	217309
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G10
	217327
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G11
	217331
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G12
	217340
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G13
	217379
	NPGBI
	West Azerbaijan
	Salmas
	Desi type

	G14
	217389
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G15
	217410
	NPGBI
	West Azerbaijan
	Salmas
	Desi type

	G16
	217442
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G17
	217450
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G18
	217471
	NPGBI
	West Azerbaijan
	Salmas
	Desi type

	G19
	217489
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G20
	217499
	NPGBI
	West Azerbaijan
	Salmas
	Desi type

	G21
	218028
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G22
	218029
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G23
	218087
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G24
	218142
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G25
	218149
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G26
	218151
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G27
	218166
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G28
	218170
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G29
	218194
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G30
	218195
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G31
	218335
	NPGBI
	East Azerbaijan
	Tabriz/Azar Shahr
	Desi type

	G32
	218394
	NPGBI
	West Azerbaijan
	Urmia
	Desi type

	G33
	218554
	NPGBI
	East Azerbaijan
	Ahar
	Desi type

	G34
	218767
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G35
	218768
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G36
	218803
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G37
	218923
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G38
	218991
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G39
	218992
	NPGBI
	Ardebil
	Ardebil
	Desi type

	G40
	Katran
	DARI
	_
	_
	Cold tolerant cultivar/ Desi type 

	NPGBI; The National Plant Gene Bank of Iran.
	
	

	DARI; Dryland Agricultural Research Institute
	
	



	Table S2. Mean comparison of different agronomical traits in chickpea genotypes at 2022-2023 cropping season

	Genotype 
	Frost Resistance (%)
	Grain Yield (t/h)
	Plant canopy Height (cm)
	First Pod height from the ground (cm)
	Day to maturity
	100 Grains Weight (g)
	Harvest index
	Primary Branch Number
	Secondary Branch Number
	Pod No. per plant

	37707
	70.21
	0.15
	30.0
	17.89
	234
	22.38
	39.07
	3.44
	15.22
	45.41

	217223
	68.29
	0.18
	30.6
	16.6
	224
	15.8
	43.2
	3.2
	14.7
	36.9

	217240
	75.96
	0.23
	42.1
	17.1
	231
	22.0
	40.8
	3.4
	13.6
	33.7

	217242
	73.33
	0.17
	33.8
	16.1
	230
	22.2
	40.9
	3.4
	15.4
	25.0

	217251
	76.04
	0.18
	31.7
	18.8
	226
	21.3
	42.8
	3.6
	11.1
	19.3

	217274
	75.00
	0.10
	35.2
	14.9
	226
	23.5
	45.8
	3.0
	11.9
	23.7

	217276
	66.67
	0.16
	33.4
	15.7
	226
	20.6
	43.4
	3.3
	18.1
	30.4

	217309
	65.21
	0.12
	26.4
	16.7
	229
	27.6
	37.9
	3.4
	12.0
	25.0

	217327
	70.42
	0.12
	33.4
	18.8
	222
	19.6
	41.4
	3.7
	13.5
	14.3

	217331
	65.42
	0.13
	29.7
	19.2
	226
	30.6
	34.6
	3.7
	10.4
	22.3

	217340
	30.21
	0.12
	24.0
	18.6
	229
	21.0
	38.6
	3.3
	17.6
	38.9

	217379
	67.29
	0.15
	31.0
	16.9
	229
	20.0
	42.3
	3.3
	13.3
	23.7

	217389
	75.21
	0.09
	42.0
	19.7
	231
	21.1
	33.0
	3.6
	17.6
	25.7

	217410
	67.88
	0.18
	28.3
	19.2
	231
	16.4
	37.5
	3.3
	22.4
	30.0

	217442
	48.75
	0.15
	32.1
	15.9
	225
	29.6
	40.7
	2.7
	7.8
	19.0

	217450
	68.50
	0.14
	34.0
	19.0
	220
	17.1
	42.3
	3.7
	16.2
	32.2

	217471
	56.67
	0.23
	31.2
	11.5
	225
	24.7
	41.2
	2.7
	13.9
	30.6

	217489
	54.17
	0.09
	29.3
	16.2
	225
	16.7
	40.7
	4.6
	22.8
	31.0

	217499
	57.71
	0.19
	33.9
	13.3
	229
	20.1
	40.0
	3.2
	20.5
	30.0

	218028
	75.84
	0.16
	34.4
	17.5
	230
	27.3
	40.1
	3.8
	15.2
	24.6

	218029
	71.17
	0.17
	34.4
	19.1
	226
	22.5
	44.6
	3.8
	12.6
	27.1

	218087
	62.09
	0.08
	38.0
	20.3
	229
	22.7
	38.7
	2.7
	28.3
	53.5

	218142
	77.71
	0.16
	31.0
	14.4
	228
	19.7
	45.3
	3.4
	12.2
	33.6

	218149
	65.63
	0.12
	37.1
	21.8
	232
	21.6
	26.5
	3.2
	18.9
	34.6

	218151
	51.25
	0.11
	22.0
	17.1
	231
	21.3
	42.8
	3.3
	22.4
	48.7

	218166
	33.75
	0.12
	24.1
	15.5
	234
	26.2
	34.1
	2.6
	18.2
	22.5

	218170
	68.33
	0.15
	33.1
	21.6
	221
	20.1
	42.6
	3.6
	13.8
	25.1

	218194
	80.21
	0.18
	32.4
	23.2
	226
	16.9
	38.3
	3.9
	18.0
	22.4

	218195
	82.54
	0.11
	42.7
	20.3
	227
	25.2
	39.4
	3.3
	26.7
	17.2

	218335
	68.50
	0.07
	37.1
	15.8
	225
	16.2
	34.6
	3.8
	25.2
	39.8

	218394
	63.13
	0.19
	32.2
	13.8
	225
	18.0
	45.3
	3.6
	19.3
	39.0

	218554
	43.34
	0.13
	25.5
	15.1
	225
	21.2
	34.9
	3.8
	24.9
	33.9

	218767
	56.88
	0.16
	30.3
	13.2
	226
	11.7
	47.1
	2.6
	14.8
	40.8

	218768
	60.63
	0.10
	27.2
	13.4
	224
	10.9
	42.8
	2.3
	13.2
	38.4

	218803
	25.42
	0.09
	22.2
	16.6
	234
	21.3
	43.5
	3.0
	20.1
	41.9

	218923
	76.38
	0.11
	31.3
	20.4
	220
	20.5
	43.0
	3.2
	13.2
	17.0

	218991
	40.42
	0.10
	26.9
	12.2
	220
	12.0
	47.4
	2.7
	15.0
	32.2

	218992
	66.04
	0.09
	25.4
	12.4
	219
	10.9
	44.3
	3.0
	12.7
	25.1

	Katran
	56.04
	0.18
	32.9
	17.4
	220
	20.6
	45.8
	2.6
	7.9
	19.1

	ILC533
	16.25
	0.03
	28.3
	11.4
	225
	12.0
	30.8
	2.6
	18.2
	20.1

	LSD
	7.1
	0.03
	2.2
	2.1
	2
	0.5
	3.1
	0.5
	2.5
	5.4

	Table S2 (Continued). Mean comparison of different agronomical traits in chickpea genotypes at 2023-2024 cropping season

	Genotype 
	Frost Resistance (%)
	Grain Yield (t/h)
	Plant canopy Height (cm)
	First Pod height from the ground (cm)
	Day to maturity
	100 Grains Weight (g)
	Harvest index
	Primary Branch Number
	Secondary Branch Number
	Pod No. per plant

	37707
	88.8
	1.46
	43.1
	22.8
	225
	20.5
	33.2
	3.7
	17.7
	88.7

	217223
	69.6
	0.20
	32.1
	13.0
	226
	16.4
	16.5
	4.3
	23.3
	96.3

	217240
	85.4
	1.08
	41.1
	17.8
	224
	22.6
	24.1
	3.0
	14.3
	83.0

	217242
	87.1
	0.90
	39.1
	15.2
	226
	19.2
	23.4
	3.7
	15.0
	67.7

	217251
	83.8
	0.81
	37.2
	15.1
	227
	19.6
	23.9
	3.7
	16.7
	78.0

	217274
	94.2
	0.51
	31.1
	18.1
	224
	22.1
	27.8
	4.0
	10.7
	58.0

	217276
	83.8
	0.54
	29.7
	16.1
	224
	20.1
	21.2
	2.7
	17.7
	58.0

	217309
	83.8
	0.78
	36.9
	15.1
	231
	23.9
	19.5
	3.3
	23.7
	108.3

	217327
	94.6
	0.85
	37.9
	20.4
	224
	15.3
	25.7
	3.0
	14.3
	75.7

	217331
	73.8
	0.90
	43.5
	20.8
	230
	27.5
	22.5
	4.0
	15.7
	62.3

	217340
	78.3
	0.57
	32.5
	19.9
	226
	20.9
	22.6
	3.3
	16.7
	72.7

	217379
	82.5
	0.87
	35.1
	16.0
	227
	21.0
	24.0
	2.7
	17.3
	95.0

	217389
	67.9
	0.68
	39.2
	20.9
	225
	20.2
	21.1
	2.7
	15.7
	72.3

	217410
	79.2
	0.27
	34.4
	14.9
	227
	15.8
	18.0
	3.3
	21.3
	90.3

	217442
	79.6
	0.91
	40.1
	18.9
	224
	26.2
	30.5
	3.0
	10.3
	65.0

	217450
	84.2
	1.11
	46.5
	15.3
	229
	16.5
	25.4
	3.7
	23.3
	98.3

	217471
	87.9
	0.45
	28.9
	16.1
	220
	22.1
	23.2
	2.7
	11.7
	55.0

	217489
	84.2
	0.42
	30.7
	18.9
	225
	16.1
	19.7
	3.3
	15.7
	73.7

	217499
	75.8
	0.59
	36.5
	16.6
	224
	18.5
	23.0
	2.7
	12.7
	60.3

	218028
	91.7
	0.39
	35.7
	14.0
	224
	24.5
	20.1
	3.3
	13.0
	72.3

	218029
	87.1
	0.95
	30.7
	17.3
	221
	24.0
	32.4
	4.0
	16.7
	98.3

	218087
	96.3
	0.94
	33.6
	17.1
	225
	20.9
	32.4
	2.7
	14.0
	66.3

	218142
	85.0
	0.70
	34.0
	15.0
	224
	18.8
	27.4
	3.7
	14.3
	88.3

	218149
	95.8
	0.58
	35.1
	16.9
	226
	18.9
	23.4
	3.7
	12.3
	69.7

	218151
	82.1
	0.33
	27.9
	17.3
	226
	20.5
	20.8
	3.7
	17.0
	100.0

	218166
	79.6
	0.72
	37.1
	20.7
	224
	23.3
	23.5
	3.7
	15.3
	75.0

	218170
	85.4
	1.12
	38.7
	15.2
	225
	17.7
	27.4
	3.3
	11.3
	80.7

	218194
	85.0
	0.67
	35.2
	19.6
	225
	16.3
	31.2
	3.0
	12.3
	59.7

	218195
	95.4
	0.85
	39.6
	18.1
	225
	23.9
	21.8
	3.7
	13.7
	67.0

	218335
	83.8
	0.70
	41.8
	19.4
	227
	16.3
	21.8
	3.3
	14.0
	57.3

	218394
	92.5
	0.20
	32.7
	11.8
	221
	16.2
	19.0
	3.0
	9.7
	65.0

	218554
	92.1
	0.98
	40.0
	15.5
	228
	20.8
	24.6
	3.0
	18.7
	93.0

	218767
	82.1
	0.86
	29.9
	17.7
	218
	14.0
	39.0
	3.0
	11.0
	90.7

	218768
	77.5
	0.47
	25.5
	15.5
	218
	14.1
	32.5
	2.7
	8.3
	58.0

	218803
	75.4
	0.63
	35.3
	22.6
	224
	20.0
	19.0
	4.0
	18.7
	94.7

	218923
	87.1
	1.08
	41.1
	18.3
	226
	19.4
	35.2
	4.7
	10.3
	85.7

	218991
	80.8
	1.33
	33.0
	15.6
	220
	13.3
	39.2
	3.0
	8.3
	58.0

	218992
	82.9
	1.61
	33.3
	18.7
	221
	13.4
	41.4
	2.7
	9.3
	101.0

	Katran
	86.3
	1.23
	39.2
	23.9
	222
	22.6
	40.7
	3.3
	8.7
	73.0

	ILC533
	54.2
	0.02
	25.8
	14.0
	223
	14.1
	18.3
	2.7
	7.0
	50.0

	LSD
	11.3
	0.4
	5.6
	3.7
	3.0
	0.6
	13.2
	0.9
	5.0
	31.0



	 
Table S3. Different indices and the rank of genotypes based on them at two cropping seasons

	
	1st year trial (2022-2023)
	2nd year trial (2023-2024)
	Average of two years trials
	
	
	
	

	Genotype 
	Relative frost resistance (RFR)
	Rank (RFR)
	Relative performance (RP)
	Rank (RP)
	superiority index (SI)
	Rank (SI)
	Relative frost resistance (RFR)
	Rank (RFR)
	Relative performance (RP)
	Rank (RP)
	superiority index (SI)
	Rank (SI)
	Mean relative frost resistance (MRFR) (MRFR)
	Rank (MRFR)
	Mean relative performance (MRP)
	Rank (MRP)
	Mean Ranks
	S. dev of Ranks
	Rank Sum
(RS)
	Rank (RS)

	37707
	1.13
	13
	1.10
	16
	0.26
	14
	1.06
	9
	1.93
	2
	5.95
	1
	1.10
	12
	1.51
	2
	8.625
	6.09
	14.72
	4

	217223
	1.10
	17
	1.33
	7
	0.62
	7
	0.83
	38
	0.26
	38
	11.11
	38
	0.97
	28
	0.79
	32
	25.625
	13.49
	39.12
	38

	217240
	1.23
	6
	1.65
	1
	1.73
	1
	1.02
	15
	1.43
	8
	3.81
	7
	1.13
	8
	1.54
	1
	5.875
	4.85
	10.73
	1

	217242
	1.19
	10
	1.22
	11
	0.39
	11
	1.04
	11
	1.19
	13
	6.10
	14
	1.11
	10
	1.20
	10
	11.25
	1.49
	12.74
	3

	217251
	1.23
	5
	1.35
	6
	0.62
	8
	1.00
	21
	1.07
	19
	6.43
	19
	1.12
	9
	1.21
	9
	12
	6.52
	18.52
	6

	217274
	1.21
	9
	0.74
	31
	-0.86
	31
	1.13
	5
	0.68
	31
	10.99
	31
	1.17
	2
	0.71
	36
	22
	14.03
	36.03
	31

	217276
	1.08
	20
	1.16
	14
	0.30
	12
	1.00
	22
	0.72
	30
	10.23
	30
	1.04
	19
	0.94
	24
	21.375
	6.61
	27.99
	17

	217309
	1.05
	24
	0.91
	23
	-0.48
	25
	1.00
	23
	1.03
	20
	11.85
	17
	1.03
	22
	0.97
	22
	22
	2.51
	24.51
	13

	217327
	1.14
	12
	0.86
	26
	-0.60
	27
	1.13
	4
	1.12
	18
	9.06
	18
	1.14
	7
	0.99
	21
	16.625
	8.38
	25.01
	14

	217331
	1.06
	23
	0.98
	21
	-0.25
	20
	0.88
	37
	1.18
	14
	11.89
	11
	0.97
	26
	1.08
	19
	21.375
	7.91
	29.28
	18

	217340
	0.49
	38
	0.84
	27
	-0.63
	29
	0.94
	33
	0.75
	29
	15.84
	28
	0.71
	38
	0.80
	31
	31.625
	4.34
	35.97
	32

	217379
	1.09
	19
	1.09
	17
	-0.05
	19
	0.99
	26
	1.15
	15
	10.03
	15
	1.04
	20
	1.12
	15
	18.25
	3.73
	21.98
	9

	217389
	1.22
	8
	0.66
	35
	-0.92
	33
	0.81
	39
	0.90
	24
	14.17
	25
	1.01
	24
	0.78
	33
	27.625
	9.71
	37.33
	35

	217410
	1.10
	18
	1.35
	5
	0.79
	6
	0.95
	32
	0.36
	37
	10.25
	37
	1.02
	23
	0.85
	27
	23.125
	12.69
	35.81
	30

	217442
	0.79
	34
	1.06
	18
	-0.29
	22
	0.95
	31
	1.21
	12
	12.07
	13
	0.87
	35
	1.13
	12
	22.125
	9.93
	32.06
	23

	217450
	1.11
	15
	1.04
	20
	0.02
	18
	1.01
	19
	1.47
	6
	8.26
	4
	1.06
	17
	1.26
	6
	13.125
	6.64
	19.77
	7

	217471
	0.92
	30
	1.64
	2
	1.17
	2
	1.05
	10
	0.59
	33
	8.24
	32
	0.98
	25
	1.12
	16
	18.75
	13.04
	31.79
	22

	217489
	0.88
	32
	0.64
	37
	-1.01
	34
	1.01
	20
	0.56
	34
	15.91
	33
	0.94
	31
	0.60
	39
	32.5
	5.68
	38.18
	36

	217499
	0.93
	28
	1.40
	3
	0.82
	4
	0.91
	35
	0.78
	27
	10.18
	29
	0.92
	32
	1.09
	18
	22
	12.42
	34.42
	26

	218028
	1.23
	7
	1.18
	13
	0.45
	10
	1.10
	8
	0.52
	35
	7.75
	35
	1.16
	3
	0.85
	28
	17.375
	13.15
	30.52
	21

	218029
	1.15
	11
	1.22
	10
	0.49
	9
	1.04
	12
	1.25
	10
	5.72
	10
	1.10
	13
	1.24
	7
	10.25
	1.83
	12.08
	2

	218087
	1.00
	26
	0.60
	38
	-0.90
	32
	1.15
	1
	1.24
	11
	11.11
	12
	1.08
	14
	0.92
	25
	19.875
	12.37
	32.24
	24

	218142
	1.26
	3
	1.19
	12
	0.29
	13
	1.02
	17
	0.92
	23
	7.27
	22
	1.14
	6
	1.05
	20
	14.5
	7.35
	21.85
	8

	218149
	1.06
	22
	0.90
	24
	-0.31
	23
	1.15
	2
	0.77
	28
	10.26
	27
	1.10
	11
	0.83
	29
	20.75
	9.44
	30.19
	20

	218151
	0.83
	33
	0.78
	30
	-0.59
	26
	0.98
	27
	0.43
	36
	15.44
	36
	0.91
	33
	0.61
	38
	32.375
	4.37
	36.75
	34

	218166
	0.55
	37
	0.86
	25
	-0.74
	30
	0.95
	30
	0.96
	21
	14.56
	21
	0.75
	37
	0.91
	26
	28.375
	6.32
	34.70
	27

	218170
	1.10
	16
	1.06
	19
	0.02
	17
	1.02
	16
	1.48
	5
	7.77
	8
	1.06
	16
	1.27
	5
	12.75
	5.75
	18.50
	5

	218194
	1.30
	2
	1.32
	9
	0.79
	5
	1.02
	18
	0.88
	25
	6.43
	26
	1.16
	4
	1.10
	17
	13.25
	9.53
	22.78
	10

	218195
	1.33
	1
	0.79
	29
	-0.44
	24
	1.14
	3
	1.13
	17
	7.79
	16
	1.24
	1
	0.96
	23
	14.25
	11.20
	25.45
	15

	218335
	1.11
	14
	0.54
	39
	-1.22
	38
	1.00
	24
	0.92
	22
	13.94
	23
	1.05
	18
	0.73
	35
	26.625
	9.47
	36.10
	33

	218394
	1.02
	25
	1.35
	4
	0.84
	3
	1.11
	6
	0.26
	39
	8.16
	39
	1.06
	15
	0.81
	30
	20.125
	15.18
	35.30
	28

	218554
	0.70
	35
	0.95
	22
	-0.27
	21
	1.10
	7
	1.30
	9
	9.78
	9
	0.90
	34
	1.13
	14
	18.875
	11.10
	29.98
	19

	218767
	0.92
	29
	1.16
	15
	0.03
	16
	0.98
	28
	1.13
	16
	10.82
	20
	0.95
	30
	1.15
	11
	20.625
	7.37
	27.99
	16

	218768
	0.98
	27
	0.72
	32
	-1.09
	35
	0.93
	34
	0.62
	32
	16.22
	34
	0.95
	29
	0.67
	37
	32.5
	3.25
	35.75
	29

	218803
	0.41
	39
	0.65
	36
	-1.10
	36
	0.90
	36
	0.83
	26
	17.47
	24
	0.66
	39
	0.74
	34
	33.75
	5.68
	39.43
	39

	218923
	1.23
	4
	0.84
	28
	-0.63
	28
	1.04
	13
	1.43
	7
	8.39
	6
	1.14
	5
	1.13
	13
	13
	9.86
	22.86
	11

	218991
	0.65
	36
	0.69
	33
	-1.18
	37
	0.97
	29
	1.76
	3
	14.09
	5
	0.81
	36
	1.23
	8
	23.375
	15.20
	38.58
	37

	218992
	1.07
	21
	0.68
	34
	-1.22
	39
	0.99
	25
	2.13
	1
	12.37
	2
	1.03
	21
	1.41
	4
	18.375
	14.66
	33.03
	25

	Katran
	0.91
	31
	1.32
	8
	0.25
	15
	1.03
	14
	1.63
	4
	7.71
	3
	0.97
	27
	1.48
	3
	13.125
	10.89
	24.02
	12

	ILC533 
	0.26
	40
	0.26
	40
	-2.20
	40
	0.65
	40
	0.02
	40
	19.90
	40
	0.46
	40
	0.14
	40
	40
	0.00
	40.00
	40

	The superiority index (SI); averaging all the standardized values ​​of the trait-yield combination. 


	Mean Rank; The average of RFR, RP, MRFR and MRP Ranks of a given genotype.


	Rank Sum (RS); Mean Rank + standard deviation of the ranks.





	Table S4. Standardization of trait*yield at 2022-2023 cropping season

	Genotype 
	Frost Resistance
	Plant canopy Height
	First Pod height from the ground
	Day to maturity
	Harvest index
	Primary Branch No.
	Secondary Branch No.
	Pod No. per plant

	37707
	0.50
	0.09
	0.47
	0.20
	0.14
	0.43
	0.13
	1.67

	217223
	1.00
	0.73
	0.87
	1.10
	1.16
	0.86
	0.61
	1.60

	217240
	2.31
	3.15
	1.95
	2.01
	1.87
	2.12
	1.12
	2.14

	217242
	0.95
	0.77
	0.46
	0.63
	0.62
	0.78
	0.48
	0.06

	217251
	1.44
	0.90
	1.43
	1.13
	1.18
	1.31
	-0.18
	-0.31

	217274
	-0.31
	-0.48
	-1.01
	-0.83
	-0.49
	-0.95
	-1.24
	-1.00

	217276
	0.51
	0.59
	0.22
	0.53
	0.68
	0.51
	0.87
	0.47

	217309
	-0.18
	-0.66
	-0.31
	-0.34
	-0.47
	-0.16
	-0.89
	-0.58

	217327
	-0.13
	-0.26
	-0.14
	-0.41
	-0.38
	-0.14
	-0.76
	-1.44

	217331
	0.01
	-0.23
	0.33
	-0.06
	-0.49
	0.26
	-0.99
	-0.65

	217340
	-1.44
	-0.98
	-0.23
	-0.55
	-0.60
	-0.45
	-0.21
	0.25

	217379
	0.35
	0.15
	0.25
	0.24
	0.36
	0.28
	-0.26
	-0.32

	217389
	-0.52
	-0.33
	-0.66
	-1.13
	-1.34
	-0.84
	-0.75
	-1.04

	217410
	1.03
	0.53
	1.54
	1.04
	0.68
	1.06
	2.46
	0.89

	217442
	-0.45
	0.18
	-0.01
	0.22
	0.16
	-0.42
	-1.34
	-0.78

	217450
	0.28
	0.30
	0.50
	0.24
	0.22
	0.46
	0.16
	0.32

	217471
	1.09
	1.62
	0.34
	2.10
	1.88
	0.95
	1.17
	1.69

	217489
	-1.10
	-1.10
	-1.13
	-1.16
	-1.06
	-0.35
	-0.26
	-0.82

	217499
	0.63
	1.30
	0.30
	1.24
	1.07
	1.07
	2.19
	1.01

	218028
	0.97
	0.74
	0.65
	0.53
	0.46
	1.04
	0.35
	-0.04

	218029
	0.86
	0.85
	1.10
	0.71
	0.95
	1.16
	-0.12
	0.28

	218087
	-1.00
	-0.76
	-0.81
	-1.32
	-1.25
	-1.51
	0.17
	0.19

	218142
	1.06
	0.41
	0.03
	0.57
	0.90
	0.69
	-0.26
	0.84

	218149
	-0.18
	0.13
	0.46
	-0.40
	-1.21
	-0.36
	0.17
	0.12

	218151
	-0.89
	-1.22
	-0.60
	-0.75
	-0.52
	-0.61
	0.28
	0.70

	218166
	-1.30
	-0.92
	-0.61
	-0.53
	-0.81
	-0.97
	-0.04
	-0.84

	218170
	0.32
	0.26
	1.01
	0.27
	0.30
	0.41
	-0.24
	-0.26

	218194
	1.56
	0.90
	2.34
	1.02
	0.67
	1.61
	1.33
	-0.01

	218195
	0.04
	0.14
	-0.16
	-0.70
	-0.70
	-0.61
	0.86
	-1.34

	218335
	-1.01
	-0.99
	-1.45
	-1.49
	-1.58
	-1.13
	-0.42
	-0.68

	218394
	0.80
	0.98
	0.29
	1.16
	1.43
	1.33
	1.75
	1.90

	218554
	-0.85
	-0.63
	-0.44
	-0.14
	-0.54
	0.26
	1.33
	0.22

	218767
	0.07
	0.27
	-0.28
	0.51
	0.96
	-0.31
	0.19
	1.45

	218768
	-0.77
	-1.03
	-1.25
	-0.90
	-0.73
	-1.45
	-1.13
	-0.18

	218803
	-1.78
	-1.46
	-1.06
	-1.22
	-0.90
	-1.21
	-0.52
	-0.22

	218923
	0.00
	-0.47
	0.03
	-0.45
	-0.35
	-0.54
	-0.85
	-1.28

	218991
	-1.34
	-1.11
	-1.45
	-0.93
	-0.57
	-1.29
	-0.97
	-0.61

	218992
	-0.71
	-1.21
	-1.45
	-0.96
	-0.76
	-1.12
	-1.27
	-1.04

	Katran
	0.38
	0.97
	1.05
	1.17
	1.38
	0.06
	-0.97
	-0.37

	   ILC533
	-2.24
	-2.06
	-2.40
	-2.41
	-2.34
	-2.35
	-1.96
	-2.03



	Table S4 (Continued). Standardization of trait*yield at 2023-2024 cropping season

	Genotype 
	Frost Resistance  
	Plant canopy Height 
	First Pod height from the ground 
	Day to maturity 
	Harvest index 
	Primary Branch No.
	Secondary Branch No.
	Pod No. per plant

	37707
	2.15
	2.42
	2.76
	2.00
	1.69
	2.34
	2.73
	2.10

	217223
	-1.66
	-1.48
	-1.54
	-1.59
	-1.20
	-1.37
	-1.13
	-1.22

	217240
	0.93
	1.15
	0.79
	0.94
	0.26
	0.60
	0.86
	0.91

	217242
	0.46
	0.50
	0.01
	0.39
	-0.06
	0.64
	0.49
	0.04

	217251
	0.13
	0.17
	-0.18
	0.14
	-0.16
	0.39
	0.50
	0.12

	217274
	-0.52
	-0.81
	-0.59
	-0.68
	-0.49
	-0.38
	-0.97
	-0.89

	217276
	-0.61
	-0.81
	-0.67
	-0.60
	-0.67
	-0.88
	-0.22
	-0.84

	217309
	0.03
	0.06
	-0.26
	0.00
	-0.44
	0.06
	1.38
	0.74

	217327
	0.54
	0.30
	0.53
	0.28
	-0.01
	0.03
	0.25
	0.15

	217331
	0.07
	0.77
	0.71
	0.34
	-0.12
	0.89
	0.59
	-0.11

	217340
	-0.64
	-0.65
	-0.31
	-0.54
	-0.58
	-0.51
	-0.24
	-0.55

	217379
	0.26
	0.19
	0.06
	0.31
	-0.07
	-0.15
	0.79
	0.71

	217389
	-0.58
	-0.07
	0.10
	-0.21
	-0.49
	-0.57
	-0.02
	-0.30

	217410
	-1.41
	-1.28
	-1.34
	-1.40
	-1.10
	-1.33
	-0.92
	-1.06

	217442
	0.29
	0.61
	0.52
	0.46
	0.38
	0.19
	-0.25
	0.00

	217450
	0.97
	1.65
	0.49
	0.96
	0.40
	1.29
	2.76
	1.50

	217471
	-0.81
	-1.03
	-0.89
	-0.85
	-0.74
	-1.09
	-1.02
	-1.05

	217489
	-0.94
	-1.03
	-0.79
	-0.96
	-0.88
	-0.92
	-0.77
	-0.86

	217499
	-0.63
	-0.43
	-0.53
	-0.47
	-0.54
	-0.77
	-0.60
	-0.72

	218028
	-0.92
	-0.95
	-1.13
	-1.03
	-0.90
	-0.99
	-1.04
	-0.93

	218029
	0.60
	0.08
	0.40
	0.58
	0.55
	1.05
	0.91
	1.01

	218087
	0.87
	0.26
	0.35
	0.52
	0.54
	0.00
	0.43
	0.09

	218142
	-0.16
	-0.29
	-0.44
	-0.17
	-0.19
	0.03
	-0.15
	0.06

	218149
	-0.27
	-0.51
	-0.52
	-0.51
	-0.54
	-0.31
	-0.66
	-0.57

	218151
	-1.23
	-1.29
	-1.11
	-1.23
	-0.97
	-1.09
	-0.96
	-0.81

	218166
	-0.21
	-0.06
	0.20
	-0.08
	-0.32
	0.12
	0.06
	-0.15

	218170
	1.03
	1.06
	0.49
	1.03
	0.55
	1.00
	0.34
	0.93

	218194
	-0.24
	-0.30
	-0.07
	-0.25
	-0.08
	-0.42
	-0.47
	-0.59

	218195
	0.57
	0.41
	0.27
	0.28
	-0.22
	0.51
	0.16
	-0.07

	218335
	-0.18
	0.09
	0.00
	-0.18
	-0.43
	-0.15
	-0.19
	-0.58

	218394
	-1.51
	-1.47
	-1.57
	-1.58
	-1.17
	-1.59
	-1.62
	-1.40

	218554
	0.87
	0.80
	0.24
	0.61
	0.14
	0.36
	1.38
	0.96

	218767
	0.21
	-0.15
	0.22
	0.37
	0.73
	0.05
	-0.25
	0.55

	218768
	-0.91
	-1.09
	-0.88
	-0.77
	-0.43
	-1.04
	-1.26
	-0.97

	218803
	-0.55
	-0.39
	0.08
	-0.37
	-0.65
	-0.01
	0.16
	-0.01

	218923
	0.99
	1.15
	0.88
	0.90
	1.03
	2.09
	0.07
	1.00

	218991
	1.43
	1.11
	1.00
	1.72
	1.94
	1.22
	0.05
	0.53

	218992
	2.29
	1.79
	2.33
	2.53
	2.87
	1.48
	0.78
	3.12

	Katran
	1.39
	1.42
	2.23
	1.40
	1.81
	1.32
	-0.02
	0.92

	ILC533
	-2.08
	-1.89
	-1.87
	-2.11
	-1.39
	-2.04
	-1.95
	-1.77



