Evaluation of the yield and quality stability of chilli genotypes by employing AMMI, GGE and MTSI techniques
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Table S1 Analysis of variance (mean squares) of individual environment for different characters in chilli 

	Source of variation

	S.N.
	Characters
	Env.
	Replications
	Genotypes
	Parents (P)
	Hybrids (F1)
	P vs F1
	Error

	
	
	
	[2]
	[27]
	[6]
	[20]
	[1]
	[54]

	1
	Days to 50 % flowering
	E1
	1.51
	23.62*
	36.64*
	19.98*
	18.35*
	3.09

	
	
	E2
	1.30
	22.86*
	21.19*
	23.74*
	15.25*
	2.22

	
	
	E3
	9.25
	25.89*
	28.71*
	25.47*
	17.29*
	3.03

	2
	Number of primary branches per plant
	E1
	0.57
	1.06*
	0.76
	1.18*
	0.59
	0.58

	
	
	E2
	1.61
	1.69*
	0.95
	1.89*
	2.06
	0.53

	
	
	E3
	0.32
	1.26*
	1.06
	1.32*
	1.43
	0.58

	3
	Plant spread (cm)
	E1
	3.81
	55.37*
	16.63*
	69.68*
	1.65
	2.82

	
	
	E2
	1.06
	55.42*
	11.80*
	70.28*
	19.95*
	3.60

	
	
	E3
	7.29*
	69.50*
	7.72*
	87.94*
	71.25*
	2.15

	4
	Fruit length (cm)
	E1
	0.20
	7.83*
	6.69*
	8.42*
	2.87*
	0.09

	
	
	E2
	0.01
	7.33*
	6.84*
	7.59*
	5.17*
	0.15

	
	
	E3
	0.46
	6.56*
	5.41*
	7.16*
	1.41*
	0.17

	5
	Fruit width (cm)
	E1
	0.00
	0.03*
	0.02*
	0.03*
	0.001
	0.001

	
	
	E2
	0.003*
	0.03*
	0.02*
	0.03*
	0.003
	0.001

	
	
	E3
	0.001
	0.03*
	0.02*
	0.03*
	0.02
	0.001

	6
	Red ripe fruit yield/ plant (g)
	E1
	305.03*
	56821.76*
	26538.62*
	64206.45*
	90826.90*
	91.60

	
	
	E2
	43.25
	33509.68*
	10496.03*
	38382.91*
	74127.10*
	137.28

	
	
	E3
	2.30
	26639.68*
	13517.72*
	28569.95*
	66765.92*
	66.37

	7
	1000 seed weight (g)
	E1
	0.008
	0.31*
	0.13*
	0.38*
	0.34
	0.01

	
	
	E2
	0.01
	0.13*
	0.08*
	0.14*
	0.15*
	0.007

	
	
	E3
	0.02
	0.27*
	0.26*
	0.28*
	0.25*
	0.008

	8
	Oleoresin (%)
	E1
	0.02
	9.26*
	6.76*
	10.47*
	0.03
	0.05

	
	
	E2
	0.17
	6.07*
	6.04*
	6.31*
	1.57*
	0.10

	
	
	E3
	0.05
	9.17*
	6.18*
	10.36*
	3.23*
	0.20

	9
	TSS
	E1
	0.39
	4.32*
	4.43*
	4.46*
	0.82
	0.32

	
	
	E2
	1.27*
	1.73*
	2.95*
	1.20*
	5.18*
	0.37

	
	
	E3
	0.07
	2.86*
	2.78*
	3.02*
	0.20
	0.27


* Significant at 5% level of significance where E1=UHF, Nauni, E2=HAREC, DhaulaKuan, and E3= HAREC, Bajaura


Table S2 Mean Performance of the for genotypes for days to 50% flowering, plant spread and number of primary branches per plant in chilli
	
	Days to 50% flowering
	Plant Spread
	Number of Primary Branches Per Plant

	Parent/Hybrid
	E1
	E2
	E3
	Pooled
	E1
	E2
	E3
	Pooled
	E1
	E2
	E3
	Pooled

	Him Palam Mirch 2
	50.33
	51.33
	54.67
	52.11
	53.53
	55.07
	50.20
	52.93
	4.33
	4.73
	3.67
	4.24

	Him Palam Mirch 1
	51.00
	52.33
	55.00
	52.78
	49.73
	52.93
	51.07
	51.24
	5.00
	5.33
	4.33
	4.89

	Surajmukhi
	55.33
	54.67
	57.00
	55.67
	50.73
	57.07
	53.80
	53.87
	4.67
	5.67
	5.33
	5.22

	Pusa Jwala
	53.33
	50.67
	55.67
	53.22
	56.00
	55.00
	51.47
	54.16
	5.00
	5.40
	4.40
	4.93

	Punjab Guchhedar
	53.33
	51.67
	55.67
	53.56
	51.60
	53.73
	50.13
	51.82
	5.93
	6.60
	5.33
	5.96

	Pusa Sadabahar
	57.67
	55.33
	60.00
	57.67
	49.47
	50.70
	48.60
	49.59
	5.33
	5.73
	4.67
	5.24

	DKC-8 (Check)
	60.00
	58.00
	63.00
	60.33
	53.27
	54.00
	50.27
	52.51
	5.00
	5.40
	4.33
	4.91

	NHPCH1 
	50.00
	49.00
	53.33
	50.78
	57.33
	60.00
	51.80
	56.38
	4.40
	4.67
	3.67
	4.24

	NHPCH2 
	54.00
	53.00
	55.00
	54.00
	51.27
	55.60
	49.67
	52.18
	4.73
	5.00
	3.73
	4.49

	NHPCH3 
	50.00
	48.00
	52.33
	50.11
	49.07
	52.27
	47.33
	49.56
	4.40
	4.73
	3.80
	4.31

	NHPCH4 
	51.67
	50.00
	53.33
	51.67
	63.07
	60.33
	57.07
	60.16
	5.27
	6.00
	4.60
	5.29

	NHPCH5 
	53.33
	52.00
	55.67
	53.67
	53.07
	50.27
	46.07
	49.80
	4.93
	5.33
	4.27
	4.84

	NHPCH6 
	52.33
	53.33
	57.33
	54.33
	55.07
	56.00
	51.47
	54.18
	4.67
	5.33
	3.67
	4.56

	NHPCH7  
	54.00
	53.00
	55.33
	54.11
	47.87
	57.27
	48.80
	51.31
	4.40
	3.60
	4.60
	4.20

	NHPCH8 
	50.33
	48.67
	53.33
	50.78
	47.73
	49.80
	44.67
	47.40
	5.33
	5.67
	5.00
	5.33

	NHPCH9 
	52.00
	50.33
	54.33
	52.22
	55.67
	61.53
	58.40
	58.53
	5.00
	5.40
	4.33
	4.91

	NHPCH10 
	55.00
	54.00
	58.00
	55.67
	46.80
	50.13
	41.67
	46.20
	5.27
	5.67
	4.67
	5.20

	NHPCH11 
	55.67
	55.00
	60.00
	56.89
	44.67
	49.13
	39.87
	44.56
	3.93
	4.33
	3.33
	3.87

	NHPCH12  
	53.00
	51.67
	56.00
	53.56
	46.00
	48.00
	43.87
	45.96
	5.20
	5.67
	4.67
	5.18

	NHPCH13 
	52.67
	51.33
	54.67
	52.89
	47.60
	51.73
	49.67
	49.67
	4.67
	5.73
	5.40
	5.27

	NHPCH14 
	52.33
	53.33
	55.33
	53.67
	45.13
	47.80
	37.73
	43.56
	3.27
	3.67
	3.00
	3.31

	NHPCH15 
	59.00
	56.00
	60.00
	58.33
	54.67
	58.40
	50.80
	54.62
	5.07
	5.47
	4.40
	4.98

	NHPCH16 
	50.67
	49.00
	53.00
	50.89
	57.20
	60.47
	50.53
	56.07
	4.33
	4.80
	3.87
	4.33

	NHPCH17 
	53.67
	57.00
	61.00
	57.22
	48.67
	53.13
	42.47
	48.09
	5.13
	5.47
	4.40
	5.00

	NHPCH18 
	51.33
	49.67
	53.33
	51.44
	52.27
	61.00
	53.53
	55.60
	4.73
	4.27
	3.67
	4.22

	NHPCH19 
	54.33
	54.00
	58.00
	55.44
	54.00
	59.53
	51.73
	55.09
	5.40
	5.53
	4.47
	5.13

	NHPCH20 
	55.67
	57.00
	60.67
	57.78
	55.33
	61.20
	52.80
	56.44
	6.33
	7.00
	5.67
	6.33

	NHPCH21 
	59.33
	56.00
	61.00
	58.78
	53.73
	55.53
	52.00
	53.76
	5.27
	5.67
	4.67
	5.20

	Mean
	53.62
	52.69
	56.50
	54.27
	51.81
	54.92
	49.20
	51.97
	4.89
	5.28
	4.36
	4.84

	SE ±(m)
	1.42
	1.22
	1.42
	
	1.37
	1.55
	1.20
	
	0.62
	0.60
	0.62
	

	CD (P0.05)
	2.84
	2.44
	2.85
	
	2.75
	3.11
	2.40
	
	1.25
	1.19
	1.25
	


Where E1=UHF, Nauni, E2=HAREC, DhaulaKuan, and E3= HAREC, Bajaura



Table S3 Mean Performance of the for genotypes for fruit length, fruit width and red ripe fruit yield per plant in chilli
	
	Fruit Length
	Fruit Width
	Red Ripe Fruit Yield per Plant

	Parent/Hybrid
	E1
	E2
	E3
	Pooled
	E1
	E2
	E3
	Pooled
	E1
	E2
	E3
	Pooled

	Him Palam Mirch 2
	7.37
	7.24
	6.98
	7.19
	1.03
	1.02
	0.97
	1.01
	473.72
	405.28
	375.29
	418.10

	Him Palam Mirch 1
	6.43
	6.53
	6.18
	6.38
	0.89
	0.90
	0.85
	0.88
	232.12
	280.63
	207.48
	240.07

	Surajmukhi
	4.97
	5.03
	5.00
	5.00
	0.93
	0.95
	0.90
	0.93
	217.23
	299.54
	243.97
	253.58

	Pusa Jwala
	9.28
	9.43
	8.80
	9.17
	0.78
	0.79
	0.76
	0.77
	312.05
	353.94
	288.33
	318.11

	Punjab Guchhedar
	5.04
	5.07
	4.90
	5.00
	1.01
	1.03
	0.96
	1.00
	321.13
	382.94
	298.01
	334.02

	Pusa Sadabahar
	5.89
	5.95
	5.63
	5.83
	0.89
	0.91
	0.86
	0.89
	227.34
	273.86
	198.03
	233.07

	DKC-8 (Check)
	6.25
	6.33
	6.10
	6.23
	0.97
	0.98
	0.95
	0.97
	216.35
	252.77
	191.56
	220.23

	NHPCH1 
	9.24
	9.52
	8.80
	9.19
	1.08
	1.09
	1.03
	1.07
	518.33
	594.05
	478.05
	530.15

	NHPCH2 
	6.82
	7.07
	6.40
	6.76
	1.04
	1.06
	1.00
	1.03
	362.57
	410.43
	336.48
	369.82

	NHPCH3 
	9.07
	9.37
	8.67
	9.03
	0.80
	0.81
	0.77
	0.79
	272.42
	308.73
	248.57
	276.57

	NHPCH4 
	9.35
	8.98
	8.58
	8.97
	1.03
	1.10
	1.07
	1.06
	699.96
	596.07
	505.88
	600.63

	NHPCH5 
	10.02
	9.72
	9.30
	9.68
	1.09
	1.06
	1.02
	1.06
	619.96
	462.52
	331.99
	471.49

	NHPCH6 
	6.60
	6.34
	5.92
	6.29
	0.99
	1.03
	0.96
	0.99
	551.04
	492.32
	452.42
	498.59

	NHPCH7  
	5.50
	5.24
	4.86
	5.20
	0.94
	0.91
	0.95
	0.93
	245.18
	304.37
	262.48
	270.67

	NHPCH8 
	5.70
	6.00
	5.30
	5.67
	0.88
	0.88
	0.84
	0.87
	275.47
	311.96
	251.55
	279.66

	NHPCH9 
	5.07
	5.73
	5.46
	5.42
	1.02
	1.07
	0.97
	1.02
	346.81
	410.19
	371.81
	376.27

	NHPCH10 
	6.10
	6.40
	5.71
	6.07
	0.91
	0.95
	0.94
	0.93
	277.42
	315.10
	253.11
	281.88

	NHPCH11 
	5.45
	5.73
	5.08
	5.42
	0.94
	0.96
	0.92
	0.94
	256.33
	294.60
	236.47
	262.47

	NHPCH12  
	5.79
	6.10
	5.44
	5.78
	0.85
	0.82
	0.86
	0.84
	202.48
	242.29
	182.65
	209.14

	NHPCH13 
	5.19
	5.50
	5.00
	5.23
	1.02
	0.98
	1.04
	1.01
	227.33
	292.66
	252.49
	257.49

	NHPCH14 
	5.08
	5.37
	4.95
	5.13
	0.93
	0.96
	0.94
	0.95
	167.57
	221.95
	188.52
	192.68

	NHPCH15 
	6.11
	6.77
	6.46
	6.44
	0.96
	1.01
	0.93
	0.96
	257.42
	310.55
	281.52
	283.16

	NHPCH16 
	7.80
	7.48
	7.10
	7.46
	0.76
	0.79
	0.72
	0.76
	475.76
	511.43
	435.53
	474.24

	NHPCH17 
	7.07
	7.40
	6.77
	7.08
	0.77
	0.79
	0.73
	0.76
	250.32
	301.02
	235.01
	262.12

	NHPCH18 
	8.20
	8.60
	7.80
	8.20
	0.88
	0.91
	0.88
	0.90
	327.45
	377.25
	303.34
	336.01

	NHPCH19 
	5.64
	5.90
	5.34
	5.63
	0.8
	0.81
	0.82
	0.81
	338.33
	398.55
	314.18
	350.35

	NHPCH20 
	9.41
	9.81
	9.00
	9.41
	1.05
	1.10
	1.12
	1.09
	471.86
	523.54
	433.26
	476.22

	NHPCH21 
	6.25
	6.33
	6.10
	6.23
	0.86
	0.90
	0.88
	0.88
	450.53
	507.98
	419.97
	459.49

	Mean
	6.78
	6.94
	6.45
	6.73
	0.93
	0.95
	0.92
	0.93
	342.66
	372.73
	306.35
	340.58

	SE ±(m)
	0.25
	0.31
	0.34
	
	0.02
	0.03
	0.03
	
	7.82
	9.57
	6.65
	

	CD (P0.05)
	0.49
	0.63
	0.68
	
	0.05
	0.05
	0.05
	
	15.67
	19.18
	13.34
	


Where E1=UHF, Nauni, E2=HAREC, DhaulaKuan, and E3= HAREC, Bajaura


Table S4 Mean Performance of the for genotypes 1000 seed weight, oleoresin and total soluble solids in chilli
	
	1000 seed weight
	Oleoresin
	Total soluble solids

	Parent/Hybrid
	E1
	E2
	E3
	Pooled
	E1
	E2
	E3
	Pooled
	E1
	E2
	E3
	Pooled

	Him Palam Mirch 2
	4.11
	4.22
	3.98
	4.10
	7.18
	7.77
	7.37
	7.44
	6.13
	6.80
	6.33
	6.42

	Him Palam Mirch 1
	3.80
	3.88
	3.71
	3.80
	7.30
	7.60
	7.16
	7.35
	8.17
	8.10
	8.03
	8.10

	Surajmukhi
	3.66
	3.94
	3.85
	3.82
	7.03
	7.27
	6.91
	7.07
	9.20
	9.43
	9.30
	9.31

	Pusa Jwala
	4.00
	4.19
	3.92
	4.04
	9.37
	9.09
	8.88
	9.11
	8.13
	8.30
	7.97
	8.13

	Punjab Guchhedar
	3.82
	3.93
	3.61
	3.79
	8.26
	8.50
	8.10
	8.29
	9.38
	9.20
	8.33
	8.97

	Pusa Sadabahar
	3.51
	3.79
	3.11
	3.47
	7.44
	7.70
	7.25
	7.47
	7.53
	7.53
	7.33
	7.47

	DKC-8 (Check)
	3.96
	4.11
	3.84
	3.97
	11.10
	11.37
	10.96
	11.14
	6.63
	7.17
	7.03
	6.94

	NHPCH1 
	4.27
	4.40
	4.12
	4.26
	5.18
	8.80
	7.59
	7.19
	9.50
	7.80
	5.70
	7.67

	NHPCH2 
	3.98
	4.16
	3.90
	4.01
	7.10
	7.17
	5.69
	6.65
	7.07
	8.43
	7.03
	7.51

	NHPCH3 
	4.10
	4.19
	3.89
	4.06
	8.43
	8.24
	6.75
	7.81
	6.30
	7.90
	6.20
	6.80

	NHPCH4 
	3.90
	4.13
	3.92
	3.98
	8.03
	8.23
	6.54
	7.60
	9.07
	8.77
	8.52
	8.78

	NHPCH5 
	4.33
	4.24
	4.10
	4.22
	7.80
	8.03
	6.37
	7.40
	8.43
	8.27
	7.41
	8.04

	NHPCH6 
	4.14
	4.23
	4.00
	4.12
	9.76
	11.75
	11.37
	10.96
	8.63
	8.73
	7.40
	8.26

	NHPCH7  
	2.95
	3.81
	3.17
	3.31
	7.10
	7.20
	5.68
	6.66
	9.90
	9.83
	8.26
	9.33

	NHPCH8 
	3.51
	3.97
	3.25
	3.58
	8.29
	8.50
	6.79
	7.86
	7.87
	8.00
	7.10
	7.66

	NHPCH9 
	3.98
	4.21
	3.88
	4.03
	6.38
	8.00
	7.82
	7.40
	8.40
	9.13
	8.12
	8.55

	NHPCH10 
	3.49
	3.89
	3.65
	3.68
	7.90
	7.90
	6.45
	7.42
	5.39
	8.93
	7.00
	7.11

	NHPCH11 
	4.13
	4.29
	3.94
	4.12
	6.01
	9.80
	11.52
	9.11
	8.30
	8.00
	9.14
	8.48

	NHPCH12  
	3.80
	3.56
	4.00
	3.78
	8.41
	8.63
	6.93
	7.99
	8.23
	9.13
	8.11
	8.49

	NHPCH13 
	3.93
	4.02
	3.70
	3.88
	7.38
	7.63
	5.98
	7.00
	6.43
	8.61
	8.14
	7.73

	NHPCH14 
	3.21
	3.97
	3.44
	3.54
	5.69
	7.20
	7.07
	6.66
	8.90
	10.03
	6.45
	8.46

	NHPCH15 
	4.07
	4.19
	4.10
	4.12
	8.30
	8.50
	6.80
	7.87
	6.92
	7.60
	7.29
	7.27

	NHPCH16 
	3.79
	3.96
	4.00
	3.92
	11.19
	11.43
	9.61
	10.74
	9.07
	8.67
	8.11
	8.61

	NHPCH17 
	3.61
	3.98
	3.44
	3.68
	10.96
	9.44
	11.10
	10.50
	8.19
	9.03
	8.00
	8.41

	NHPCH18 
	4.15
	4.25
	3.95
	4.12
	12.60
	11.83
	9.02
	11.15
	8.23
	9.07
	8.10
	8.47

	NHPCH19 
	3.88
	4.01
	3.80
	3.90
	7.59
	7.83
	6.17
	7.20
	7.70
	8.10
	7.42
	7.74

	NHPCH20 
	4.24
	4.54
	4.36
	4.38
	10.20
	10.33
	8.71
	9.75
	10.33
	8.83
	6.96
	8.71

	NHPCH21 
	4.12
	4.23
	4.10
	4.15
	7.89
	8.07
	6.45
	7.47
	7.47
	8.77
	10.17
	8.80

	Mean
	3.87
	4.08
	3.81
	3.92
	8.21
	8.71
	7.75
	8.22
	8.05
	8.51
	7.68
	8.08

	SE ±(m)
	0.08
	0.07
	0.08
	
	0.18
	0.25
	0.36
	
	0.46
	0.50
	0.42
	

	CD (P0.05)
	0.16
	0.14
	0.15
	
	0.37
	0.50
	0.73
	
	0.93
	1.00
	0.85
	


Where E1=UHF, Nauni, E2=HAREC, DhaulaKuan, and E3= HAREC, Bajaura


