Table-S1: List of Genotypes evaluated in Wet-2020
	 ENTRY    
	GENOTYPE
	Designation 
	Type

	1
	G1
	IR 128815-4-1-1-1
	Advanced Breeding line

	2
	G2
	IR 128764-236-1-1-1 -B
	Advanced Breeding line

	3
	G3
	IR105695 -1-1-1‐B-1
	Advanced Breeding line

	4
	G4
	IR 108194-9-1-2-1
	Advanced Breeding line

	5
	G5
	IR105692 -1-1-3‐B-1
	Advanced Breeding line

	6
	G6
	IR 108195-3-1-4
	Advanced Breeding line

	7
	G7
	IR 108195-3-1-1-2
	Advanced Breeding line

	8
	G8
	IR 108198-1-1-1-2
	Advanced Breeding line

	9
	G9
	IR105696 -1-2-3-1-1-1 -B
	Advanced Breeding line

	10
	G10
	IR 108194-9-1-1-2
	Advanced Breeding line

	11
	G11
	SS1-12
	Advanced Breeding line

	12
	G12
	SS1-19
	Advanced Breeding line

	13
	G13
	SS1-21
	Advanced Breeding line

	14
	G14
	SS1-4
	Advanced Breeding line

	15
	G15
	BHUSKS-1
	Advanced Breeding line

	16
	G16
	BHUSKS-2
	Advanced Breeding line

	17
	G17
	BHUSKS-3
	Advanced Breeding line

	18
	G18
	BHUSKS-4
	Advanced Breeding line

	19
	G19
	SM-1
	Advanced Breeding line

	20
	G20
	SM-2
	Advanced Breeding line

	21
	G21
	SM-3
	Advanced Breeding line

	22
	G22
	SM-4
	Advanced Breeding line

	23
	G23
	Swarna Sub1
	Yield Check

	24
	G24
	Samba Mahsuri
	Yield Check

	25
	G25
	MTU1010
	Yield Check

	26
	G26
	DRR Dhan 45
	Zinc check

	27
	G27
	DRR Dhan 48
	Zinc check

	28
	G28
	BRR Dhan 64
	Zinc check

	29
	G29
	HUR 105
	Local Check

	30
	G30
	HUR 1309
	Local Check




Table S2: Stability analysis parameters and their equations

	S.No.
	Statistical
Parameters
	Equations
	Reference

	1
	AMMI model
	
Where Yij = mean yield of the genotype i (i = 1, 2, …, 30) in the environment j (j = 1, 2, 3); 
μ =general mean, gi = ith genotypic effect; ej = jth environment effect; λk = eigenvalue of the PC axis k; αik and γjk = ith genotype in jth environment PCA scores for the PCA axis k; θij = residual.
	[26]

	
	Genetic parameters
	Coefficient of variation, 

heritability, 
accuracy of selection, 
	

	
	GGE biplot
	
where, Yij = mean of ith genotype in jth environment, 
μ =  Grand mean, βj =  main effect of jth environment, λ1 and λ2 = special quantities for PC1 and PC2, respectively, ξi1 and ξi2 = special vectors of genotypes, and ηj1 and ηj2 = environmental vectors of PC1 and PC2, respectively, and εij =
 residual for the ith genotype in jth environment.
	[27]

	
	BLUPi
	
  = effect the ith genotype within µ

	[18]

	
	Genotypic effect
	
Where h2g = (σ2ge + e σ2g) / (σ2ge + σ2e + e σ2g) is the shrinkage effect for the genotype effect
σ2g : genotypic variance; σ2ge, variance of G × E interaction; σ2e, residual variance

	[18]

	
	HMGV
	
	[28]

	
	RPGV
	
	[28]

	
	HMRPGV
	
	[28]

	
	WAASBi
	
where WAASBi  is the weighted average of absolute scores of the ith genotype or environment; PCik = absolute score of the ith genotype or environment in the kth IPC; and EPk
 = magnitude of the variance explained by the kth IPC.
	[19]

	
	WAASBYi
	
Where, θY and θS=response variable's weights; rWi and rGi = rescaled values of 0–100 for WAASB and response variable, respectively.
	[19]

	
	MTSI
	
Where MTSI = multi-trait selection Index Mj = ideotype's jth score; Mij = ith genotype's jth score.
	[19]

	
	MGIDIi
	
Where MGIDIi = multi-trait genotype-ideotype distance index for the ith treatment; γij = score of the ith treatment in the jth factor (i=1,2,...,t; j=1,2,...,f), being t and f the number of treatments and factors, respectively; and γj = jth score of the ideal treatment. 

	[23]

	
	FAI-BLUP
	
Number of ideotypes = 


where Pij = probability of the ith genotype (i = 1, 2, ..., n) to be similar to the jth ideotype (j = 1, 2, ..., m), and 
dij = genotype-ideotype distance from the ith genotype to the jth ideotype - based on standardized average Euclidean distance.
	[29]





TABLE S3. Mean over the environment of 30 Rice genotypes evaluated during the kharif 2020 
	GEN
	GENOTYPE
	Designation 
	DTF
	GY
	Fe
	Zn

	1
	G1
	IR 128815-4-1-1-1
	73.1
	2.17
	14
	27.3

	2
	G2
	IR 128764-236-1-1-1 -B
	71.2
	3.56
	13.6
	20.1

	3
	G3
	IR105695 -1-1-1‐B-1
	72.7
	3.28
	10.7
	21.3

	5
	G5
	IR105692 -1-1-3‐B-1
	72.1
	3.38
	11.6
	19.7

	6
	G6
	IR 108195-3-1-4
	70.6
	4.27
	13.1
	18.8

	7
	G7
	IR 108195-3-1-1-2
	70.9
	3.8
	16.4
	19.4

	8
	G8
	IR 108198-1-1-1-2
	80.3
	3.57
	13.3
	23

	9
	G9
	IR105696 -1-2-3-1-1-1 -B
	71.2
	3.35
	14.4
	26.7

	10
	G10
	IR 108194-9-1-1-2
	71.9
	3.2
	12.5
	20.7

	11
	G11
	SS1-12
	96.9
	3.6
	13.5
	21.1

	12
	G12
	SS1-19
	84.9
	2.06
	15.5
	28.5

	13
	G13
	SS1-21
	95.8
	3.19
	13.4
	21

	14
	G14
	SS1-4
	96.6
	2.53
	13.7
	19.8

	15
	G15
	BHUSKS-1
	78
	3.53
	15.1
	24.9

	16
	G16
	BHUSKS-2
	75
	2.96
	14.3
	21.9

	17
	G17
	BHUSKS-3
	74.3
	3.27
	15.5
	23.6

	18
	G18
	BHUSKS-4
	68.3
	3.21
	12.6
	23.7

	19
	G19
	SM-1
	97.8
	2.44
	11.6
	23.4

	20
	G20
	SM-2
	99.1
	2.46
	11.7
	25

	21
	G21
	SM-3
	82.4
	2.18
	13.6
	24

	22
	G22
	SM-4
	97.4
	2.63
	13.4
	23

	23
	G23
	Swarna Sub1
	97.9
	4.27
	11.8
	18.3

	24
	G24
	Samba Mahsuri
	98.9
	2.09
	12.6
	24.9

	25
	G25
	MTU1010
	77.9
	3.11
	14.9
	23

	26
	G26
	DRR Dhan 45
	73.1
	3.11
	15.2
	27

	27
	G27
	DRR Dhan 48
	94.6
	2.57
	13.9
	26.8

	28
	G28
	BRR Dhan 64
	79.9
	3.2
	14.1
	25.1

	29
	G29
	HUR 105
	89
	2.88
	16.2
	24.5

	30
	G30
	HUR 1309
	74.4
	3.92
	13.7
	23.7




TABLE S4a. BLUP-based ranking of 30 Rice genotypes evaluated under three environments during the kharif 2020 for trait GY.
	GEN
	GY
	HMGV
	HMGV_R
	RPGV
	RPGV_Y
	RPGV_R
	HMRPGV
	HMRPGV_Y
	HMRPGV_R
	WAASB
	WAASB_R

	1
	2.17
	2.13
	27
	0.7
	2.17
	27
	0.696
	2.16
	27
	0.0567
	2

	10
	3.56
	3.15
	15
	1.03
	3.19
	15
	1.03
	3.18
	14
	0.142
	8

	11
	3.28
	3.46
	8
	1.15
	3.57
	5
	1.13
	3.52
	8
	0.338
	24

	12
	3.37
	2.06
	29
	0.668
	2.07
	30
	0.668
	2.07
	29
	0.0491
	1

	13
	3.38
	2.96
	19
	1.01
	3.14
	18
	0.974
	3.02
	19
	0.5
	30

	14
	4.27
	2.34
	26
	0.804
	2.5
	24
	0.769
	2.39
	26
	0.437
	26

	15
	3.8
	3.52
	6
	1.14
	3.54
	8
	1.14
	3.53
	6
	0.156
	10

	16
	3.57
	2.95
	20
	0.963
	2.99
	20
	0.947
	2.94
	20
	0.325
	22

	17
	3.35
	3.25
	12
	1.06
	3.28
	12
	1.05
	3.26
	12
	0.199
	12

	18
	3.2
	3.17
	14
	1.04
	3.24
	14
	1.02
	3.16
	16
	0.445
	27

	19
	3.6
	2.39
	25
	0.791
	2.45
	26
	0.775
	2.41
	25
	0.262
	18

	2
	2.06
	3.51
	7
	1.15
	3.57
	6
	1.13
	3.52
	7
	0.332
	23

	20
	3.19
	2.46
	23
	0.797
	2.47
	25
	0.796
	2.47
	24
	0.0998
	5

	21
	2.53
	2.1
	28
	0.699
	2.17
	28
	0.685
	2.13
	28
	0.252
	16

	22
	3.53
	2.43
	24
	0.834
	2.59
	22
	0.799
	2.48
	23
	0.453
	28

	23
	2.96
	4.24
	2
	1.38
	4.27
	2
	1.37
	4.25
	2
	0.221
	15

	24
	3.27
	2.06
	30
	0.678
	2.11
	29
	0.667
	2.07
	30
	0.147
	9

	25
	3.21
	3.1
	17
	1.01
	3.15
	17
	0.995
	3.09
	17
	0.357
	25

	26
	2.44
	3.05
	18
	0.999
	3.1
	19
	0.994
	3.08
	18
	0.19
	11

	27
	2.46
	2.55
	22
	0.832
	2.58
	23
	0.825
	2.56
	22
	0.111
	6

	28
	2.18
	3.14
	16
	1.03
	3.19
	16
	1.02
	3.18
	15
	0.131
	7

	29
	2.63
	2.69
	21
	0.914
	2.84
	21
	0.882
	2.74
	21
	0.475
	29

	3
	4.27
	3.2
	13
	1.05
	3.27
	13
	1.04
	3.23
	13
	0.281
	19

	30
	2.09
	3.89
	3
	1.27
	3.93
	3
	1.25
	3.89
	3
	0.31
	20

	4
	3.11
	3.31
	11
	1.08
	3.35
	11
	1.07
	3.33
	10
	0.203
	13

	5
	3.11
	3.37
	9
	1.09
	3.39
	9
	1.09
	3.38
	9
	0.0806
	4

	6
	2.57
	4.25
	1
	1.38
	4.28
	1
	1.37
	4.25
	1
	0.211
	14

	7
	3.2
	3.78
	4
	1.23
	3.81
	4
	1.22
	3.78
	4
	0.259
	17

	8
	2.88
	3.54
	5
	1.15
	3.56
	7
	1.15
	3.56
	5
	0.0634
	3

	9
	3.92
	3.34
	10
	1.09
	3.37
	10
	1.07
	3.33
	11
	0.324
	21



TABLE S4b. BLUP-based ranking of 30 Rice genotypes evaluated under three environments during the kharif 2020 for trait DTF.

	GEN
	DTF
	HMGV
	HMGV_R
	RPGV
	RPGV_Y
	RPGV_R
	HMRPGV
	HMRPGV_Y
	HMRPGV_R
	WAASB
	WAASB_R

	1
	73.1
	73.1
	20
	0.893
	73.1
	20
	0.893
	73.1
	20
	0.151
	4

	10
	71.2
	71.8
	24
	0.878
	71.9
	24
	0.878
	71.9
	24
	0.0475
	1

	11
	72.7
	96.8
	6
	1.18
	96.9
	6
	1.18
	96.9
	6
	0.0866
	3

	12
	69.9
	84.8
	11
	1.04
	84.9
	11
	1.04
	84.8
	11
	1.49
	29

	13
	72.1
	95.7
	8
	1.17
	95.8
	8
	1.17
	95.7
	8
	0.556
	18

	14
	70.6
	96.5
	7
	1.18
	96.6
	7
	1.18
	96.5
	7
	0.286
	7

	15
	70.9
	77.9
	15
	0.952
	78
	15
	0.952
	78
	15
	0.483
	16

	16
	80.3
	74.9
	17
	0.916
	75
	17
	0.916
	75
	17
	0.715
	23

	17
	71.2
	74.3
	19
	0.908
	74.3
	19
	0.908
	74.3
	19
	0.317
	10

	18
	71.9
	68.1
	30
	0.834
	68.3
	30
	0.832
	68.1
	30
	1.36
	28

	19
	96.9
	97.7
	4
	1.19
	97.8
	4
	1.19
	97.8
	4
	0.431
	14

	2
	84.9
	71.2
	25
	0.87
	71.2
	25
	0.87
	71.2
	25
	0.527
	17

	20
	95.8
	99.1
	1
	1.21
	99.1
	1
	1.21
	99.1
	1
	0.587
	20

	21
	96.6
	82.3
	12
	1.01
	82.4
	12
	1.01
	82.4
	12
	0.802
	24

	22
	78
	97.4
	5
	1.19
	97.5
	5
	1.19
	97.4
	5
	0.851
	25

	23
	75
	97.8
	3
	1.2
	97.9
	3
	1.2
	97.9
	3
	0.31
	8

	24
	74.3
	98.9
	2
	1.21
	98.9
	2
	1.21
	98.9
	2
	0.445
	15

	25
	68.3
	77.7
	16
	0.951
	77.9
	16
	0.949
	77.7
	16
	1.21
	27

	26
	97.8
	73.1
	21
	0.893
	73.1
	21
	0.893
	73.1
	21
	0.4
	12

	27
	99.1
	94.5
	9
	1.15
	94.5
	9
	1.15
	94.5
	9
	0.16
	5

	28
	82.4
	79.7
	14
	0.976
	79.9
	14
	0.973
	79.7
	14
	1.71
	30

	29
	97.4
	88.9
	10
	1.09
	89
	10
	1.09
	89
	10
	0.676
	21

	3
	97.9
	72.6
	22
	0.888
	72.7
	22
	0.888
	72.7
	22
	0.317
	9

	30
	98.9
	74.4
	18
	0.909
	74.4
	18
	0.909
	74.4
	18
	0.0653
	2

	4
	77.9
	69.9
	29
	0.854
	69.9
	29
	0.854
	69.9
	29
	0.173
	6

	5
	73.1
	71.9
	23
	0.881
	72.1
	23
	0.879
	72
	23
	1.09
	26

	6
	94.6
	70.5
	28
	0.862
	70.5
	28
	0.861
	70.5
	28
	0.42
	13

	7
	79.9
	70.9
	27
	0.866
	70.9
	27
	0.866
	70.9
	27
	0.353
	11

	8
	89
	80.2
	13
	0.981
	80.3
	13
	0.981
	80.3
	13
	0.574
	19

	9
	74.4
	71
	26
	0.869
	71.2
	26
	0.869
	71.1
	26
	0.684
	22



TABLE S4c. BLUP-based ranking of 30 Rice genotypes evaluated under three environments during the kharif 2020 for trait Fe

	GEN
	Fe
	HMGV
	HMGV_R
	RPGV
	RPGV_Y
	RPGV_R
	HMRPGV
	HMRPGV_Y
	HMRPGV_R
	WAASB
	WAASB_R

	1
	14
	13.8
	13
	1.02
	13.9
	12
	1.01
	13.9
	12
	0.464
	22

	10
	13.6
	12.6
	25
	0.927
	12.7
	25
	0.917
	12.6
	25
	0.797
	30

	11
	10.7
	13.4
	18
	0.986
	13.5
	18
	0.986
	13.5
	17
	0.0422
	1

	12
	15.2
	15.2
	3
	1.12
	15.3
	3
	1.11
	15.3
	3
	0.353
	15

	13
	11.6
	13.3
	20
	0.98
	13.4
	20
	0.979
	13.4
	20
	0.102
	4

	14
	13.1
	13.5
	15
	0.997
	13.7
	15
	0.995
	13.6
	15
	0.369
	17

	15
	16.4
	14.8
	5
	1.09
	14.9
	7
	1.09
	14.9
	6
	0.241
	9

	16
	13.3
	14.2
	10
	1.04
	14.3
	10
	1.04
	14.2
	10
	0.626
	27

	17
	14.4
	15.1
	4
	1.11
	15.2
	4
	1.11
	15.2
	4
	0.446
	21

	18
	12.5
	12.7
	23
	0.93
	12.7
	23
	0.929
	12.7
	23
	0.222
	8

	19
	13.5
	11.7
	29
	0.862
	11.8
	29
	0.861
	11.8
	29
	0.134
	5

	2
	15.5
	13.4
	19
	0.989
	13.6
	17
	0.986
	13.5
	18
	0.279
	11

	20
	13.4
	11.9
	27
	0.871
	11.9
	27
	0.871
	11.9
	27
	0.145
	6

	21
	13.7
	13.5
	16
	0.992
	13.6
	16
	0.99
	13.6
	16
	0.206
	7

	22
	15.1
	13.5
	17
	0.986
	13.5
	19
	0.984
	13.5
	19
	0.29
	12

	23
	14.3
	12
	26
	0.88
	12.1
	26
	0.88
	12.1
	26
	0.254
	10

	24
	15.5
	12.6
	24
	0.929
	12.7
	24
	0.926
	12.7
	24
	0.386
	18

	25
	12.6
	14.5
	8
	1.07
	14.7
	8
	1.07
	14.7
	8
	0.539
	24

	26
	11.6
	14.8
	6
	1.09
	15
	6
	1.09
	14.9
	7
	0.555
	25

	27
	11.7
	13.8
	12
	1.01
	13.9
	13
	1.01
	13.9
	13
	0.0945
	3

	28
	13.6
	14
	11
	1.03
	14.1
	11
	1.03
	14.1
	11
	0.329
	13

	29
	13.4
	15.8
	1
	1.16
	15.9
	2
	1.16
	15.9
	2
	0.33
	14

	3
	11.8
	11.1
	30
	0.811
	11.1
	30
	0.807
	11.1
	30
	0.631
	28

	30
	12.6
	13.7
	14
	1
	13.7
	14
	1
	13.7
	14
	0.0918
	2

	4
	14.9
	14.8
	7
	1.09
	15
	5
	1.09
	14.9
	5
	0.604
	26

	5
	15.2
	11.8
	28
	0.866
	11.9
	28
	0.865
	11.9
	28
	0.358
	16

	6
	13.9
	13.2
	22
	0.966
	13.2
	22
	0.963
	13.2
	22
	0.395
	20

	7
	14.1
	15.7
	2
	1.17
	16
	1
	1.16
	15.9
	1
	0.768
	29

	8
	16.2
	13.3
	21
	0.976
	13.4
	21
	0.973
	13.3
	21
	0.393
	19

	9
	13.7
	14.3
	9
	1.05
	14.4
	9
	1.04
	14.3
	9
	0.491
	23



TABLE S4d. BLUP-based ranking of 30 Rice genotypes evaluated under three environments during the kharif 2020 for trait Zn.


	GEN
	Zn
	HMGV
	HMGV_R
	RPGV
	RPGV_Y
	RPGV_R
	HMRPGV
	HMRPGV_Y
	HMRPGV_R
	WAASB
	WAASB_R

	1
	27.3
	27.1
	2
	1.17
	27.1
	2
	1.17
	27.1
	2
	0.149
	5

	10
	20.1
	20.8
	24
	0.901
	20.8
	24
	0.898
	20.8
	24
	0.572
	22

	11
	21.3
	21
	22
	0.915
	21.1
	22
	0.912
	21.1
	22
	0.634
	24

	12
	22.9
	28.3
	1
	1.22
	28.3
	1
	1.22
	28.3
	1
	0.18
	10

	13
	19.7
	20.9
	23
	0.911
	21
	23
	0.907
	21
	23
	0.722
	26

	14
	18.8
	19.7
	27
	0.861
	19.9
	26
	0.854
	19.7
	27
	0.913
	29

	15
	19.4
	24.8
	9
	1.07
	24.8
	9
	1.07
	24.8
	9
	0.282
	12

	16
	23
	22
	20
	0.951
	22
	20
	0.95
	21.9
	20
	0.492
	20

	17
	26.7
	23.6
	13
	1.02
	23.6
	14
	1.02
	23.5
	14
	0.65
	25

	18
	20.7
	23.6
	14
	1.02
	23.7
	13
	1.02
	23.6
	13
	0.619
	23

	19
	21.1
	23.4
	15
	1.01
	23.4
	15
	1.01
	23.4
	15
	0.166
	8

	2
	28.5
	20.2
	25
	0.878
	20.3
	25
	0.873
	20.2
	25
	0.841
	27

	20
	21
	25
	7
	1.08
	25
	7
	1.08
	25
	7
	0.347
	15

	21
	19.8
	23.9
	11
	1.04
	24
	11
	1.04
	24
	11
	0.409
	16

	22
	24.9
	22.9
	19
	0.993
	23
	19
	0.992
	22.9
	18
	0.505
	21

	23
	21.9
	18.5
	30
	0.801
	18.5
	30
	0.8
	18.5
	30
	0.304
	13

	24
	23.6
	24.8
	8
	1.07
	24.8
	8
	1.07
	24.8
	8
	0.0764
	2

	25
	23.7
	23
	16
	0.996
	23
	17
	0.995
	23
	17
	0.422
	17

	26
	23.4
	26.8
	3
	1.16
	26.9
	3
	1.16
	26.8
	3
	0.157
	6

	27
	25
	26.6
	4
	1.15
	26.6
	4
	1.15
	26.6
	4
	0.166
	9

	28
	24
	25
	6
	1.08
	25
	6
	1.08
	25
	6
	0.0866
	3

	29
	23
	24.2
	10
	1.06
	24.4
	10
	1.05
	24.3
	10
	1.04
	30

	3
	18.3
	21.3
	21
	0.924
	21.4
	21
	0.924
	21.4
	21
	0.0928
	4

	30
	24.9
	23.6
	12
	1.03
	23.7
	12
	1.02
	23.6
	12
	0.861
	28

	4
	23
	22.9
	18
	0.993
	23
	18
	0.991
	22.9
	19
	0.471
	19

	5
	27
	19.8
	26
	0.858
	19.8
	27
	0.857
	19.8
	26
	0.211
	11

	6
	26.8
	19
	29
	0.824
	19
	29
	0.823
	19
	29
	0.325
	14

	7
	25.1
	19.5
	28
	0.845
	19.5
	28
	0.844
	19.5
	28
	0.457
	18

	8
	24.5
	23
	17
	0.996
	23
	16
	0.995
	23
	16
	0.164
	7

	9
	23.7
	26.5
	5
	1.15
	26.5
	5
	1.15
	26.5
	5
	0.0449
	1




Table S5: Estimation of Eigenvalues and Variance (%) based on MTSI, MGIDI, and FAI-BLUP for selected traits in Rice
	PC
	MTSI
	MGIDI
	FAIBLUP

	
	Eigenvalues
	Variance (%)
	Eigenvalues
	Variance (%)
	Eigenvalues
	Variance (%)

	PC1
	1.67
	41.8
	1.76
	43.9
	1.76
	43.9

	PC2
	1.01
	25.2
	1.37
	34.3
	1.37
	34.4

	PC3
	0.838
	20.9
	0.599
	15
	0.599
	14.9

	PC4
	0.483
	12.1
	0.27
	6.76
	0.27
	6.8




