Table S1. Effect of culture medium type and plant growth regulators on fresh weight of callus in C. roseus.
	Culture medium
	Plant growth regulators
	Callus fresh weight (mg/explant
	Culture medium
	Plant growth regulators
	Callus fresh weight (mg/explant)

	B5
	Control 
	0.00 ± 0.00 n
	MS
	Control 
	0.00 ± 0.00 n

	
	0.5 mg/L Kinetin
	0.00 ± 0.00 n
	
	0.5 mg/L Kinetin
	0.00 ± 0.00 n

	
	1 mg/ L Kinetin
	0.00 ± 0.00 n
	
	1 mg/ L Kinetin
	0.00 ± 0.00 n

	
	1 mg/L 2,4-D 
	628.33 ± 14.81 a
	
	1 mg/L 2,4-D 
	449.00 ± 10.41 de

	
	1 mg/L 2,4-D + 0.5 mg/L Kinetin
	467.67 ± 22.18 d
	
	1 mg/L 2,4-D + 0.5 mg/L Kinetin
	334.00 ± 15.70 jk

	
	1 mg/L 2,4-D + 1 mg/ L Kinetin
	391.67 ± 14.24 gh
	
	1 mg/L 2,4-D + 1 mg/ L Kinetin
	279.67 ± 10.20 lm

	
	2 mg/L 2,4-D
	575.33 ± 15.07 b
	
	2 mg/L 2,4-D
	411.00 ± 10.82 fg

	
	2 mg/L 2,4-D + 0.5 mg/L Kinetin
	469.33 ± 11.26 d
	
	2 mg/L 2,4-D + 0.5 mg/L Kinetin
	335.00 ± 8.08 jk

	
	2 mg/L 2,4-D + 1 mg/ L Kinetin
	434.33 ± 9.02 ef
	
	2 mg/L 2,4-D + 1 mg/ L Kinetin
	310.33 ± 6.39 kl

	
	1 mg/L NAA
	571.00 ± 13.61 b
	
	1 mg/L NAA
	408.00 ± 9.45 fg

	
	1 mg/L NAA + 0.5 mg/L Kinetin
	425.00 ± 20.4 efg
	
	1 mg/L NAA + 0.5 mg/L Kinetin
	303.33 ± 14.50 kl

	
	1 mg/L NAA + 1 mg/ L Kinetin
	356.00 ± 13.05 ij
	
	1 mg/L NAA + 1 mg/ L Kinetin
	254.67 ± 9.21 m

	
	2 mg/L NAA
	523.00 ± 13.87 c
	
	2 mg/L NAA
	373.67 ± 9.61 hi

	
	2 mg/L NAA + 0.5 mg/L Kinetin
	426.67 ± 10.4 efg
	
	2 mg/L NAA + 0.5 mg/L Kinetin
	305.00 ± 7.51 kl

	
	2 mg/L NAA + 1 mg/ L Kinetin
	395.00 ± 8.14 gh
	
	2 mg/L NAA + 1 mg/ L Kinetin
	282.33 ± 5.81 lm































Table S2. Effect of different concentrations of cadmium and glycine, and sampling times on growth in cell suspension culture of C. roseus.
	Cadmium (µM)
	Glycine (mg/L)
	Sampling time (h)
	SCV (%)
	PCV (%)
	Fresh cell weight (g/L)
	Dry cell weight (g/L)

	0
	0
	24
	63.46 ± 0.08
	52.67 ± 0.06
	260.22 ± 7.22
	8.72 ± 0.68

	
	
	48
	64.38 ± 1.22
	53.44 ± 1.02
	337.68 ± 82.07
	10.82 ± 1.71

	
	
	72
	64.56 ± 1.20
	53.59 ± 1.01
	450.61 ± 6.97
	13.11 ± 0.71

	
	2
	24
	70.31 ± 1.21
	58.41 ± 1.01
	222.49 ± 17.40
	8.38 ± 0.17

	
	
	48
	71.58 ± 1.14
	59.48 ± 0.95
	83.13 ± 2.40
	5.14 ± 0.18

	
	
	72
	72.15 ± 0.43
	59.96 ± 0.36
	191.31 ± 2.40
	6.85 ± 0.19

	
	4
	24
	64.56 ± 4.18
	53.60 ± 3.50
	273.49 ± 17.73
	11.13 ± 0.18

	
	
	48
	70.57 ± 0.59
	58.63 ± 0.49
	364.11 ± 18.18
	13.03 ± 0.25

	
	
	72
	63.52 ± 1.60
	52.73 ± 1.34
	320.52 ± 18.67
	11.52 ± 0.38

	
	8
	24
	61.85 ± 2.84
	51.32 ± 2.38
	217.11 ± 18.04
	9.52 ± 0.12

	
	
	48
	65.81 ± 2.01
	54.64 ± 1.68
	357.84 ± 49.12
	14.10 ± 1.23

	
	
	72
	63.99 ± 4.61
	53.12 ± 3.86
	443.60 ± 55.89
	16.06 ± 2.11

	50
	0
	24
	80.04 ± 0.52
	66.56 ± 0.43
	377.57 ± 26.14
	11.56 ± 0.31

	
	
	48
	79.94 ± 0.58
	66.47 ± 0.48
	371.36 ± 26.63
	8.00 ± 0.17

	
	
	72
	78.46 ± 0.40
	65.23 ± 0.34
	222.93 ± 46.03
	5.95 ± 0.06

	
	2
	24
	76.68 ± 0.91
	63.75 ± 0.76
	605.18 ± 97.26
	17.30 ± 0.85

	
	
	48
	76.06 ± 1.46
	63.23 ± 1.22
	272.69 ± 44.02
	9.30 ± 0.40

	
	
	72
	80.35 ± 0.48
	66.82 ± 0.40
	322.71 ± 26.34
	7.65 ± 0.00

	
	4
	24
	72.72 ± 0.80
	61.69 ± 0.14
	191.30 ± 1.17
	7.65 ± 0.34

	
	
	48
	76.46 ± 0.04
	63.56 ± 0.03
	213.59 ± 13.41
	6.62 ± 0.81

	
	
	72
	79.60 ± 0.84
	66.19 ± 0.70
	333.02 ± 42.37
	9.69 ± 0.06

	
	8
	24
	73.70 ± 0.21
	61.25 ± 0.18
	246.17 ± ±14.99
	6.88 ± 0.12

	
	
	48
	74.81 ± 2.03
	62.18 ± 1.70
	264.17 ± 28.24
	10.39 ± 0.11

	
	
	72
	78.95 ± 0.00
	65.64 ± 0.00
	358.11 ± 1.90
	10.18 ± 0.29

	100
	0
	24
	58.18 ± 8.27
	48.25 ± 6.92
	46.42 ± 2.49
	4.85 ± 0.35

	
	
	48
	71.94 ± 1.24
	59.77 ± 1.04
	165.81 ± 3.32
	1.95 ± 0.14

	
	
	72
	72.23 ± 1.42
	60.02 ± 1.19
	117.17 ± 7.56
	5.00 ± 0.31

	
	2
	24
	64.49 ± 4.01
	53.54 ± 3.36
	111.41 ± 6.35
	7.28 ± 0.23

	
	
	48
	71.47 ± 4.96
	59.38 ± 4.15
	222.66 ± 11.03
	11.60 ± 0.07

	
	
	72
	72.98 ± 1.01
	60.65 ± 0.85
	69.44 ± 1.88
	5.46 ± 0.22

	
	4
	24
	66.16 ± 2.33
	54.94 ± 1.95
	248.78 ± 29.55
	12.27 ± 0.22

	
	
	48
	61.45 ± 1.22
	50.99 ± 1.03
	357.90 ± 4.45
	14.43 ± 0.07

	
	
	72
	63.03 ± 4.04
	52.32 ± 3.39
	483.54 ± 32.63
	15.08 ± 0.13

	
	8
	24
	62.10 ± 2.14
	51.54 ± 1.79
	208.56 ± 7.14
	11.35 ± 0.28

	
	
	48
	63.22 ± 1.10
	52.47 ± 0.92
	400.57 ± 10.14
	17.51 ± 0.30

	
	
	72
	68.14 ± 1.69
	56.59 ± 1.42
	392.40 ± 25.47
	13.22 ± 0.02

	150
	0
	24
	71.61 ± 1.09
	59.50 ± 0.91
	175.30 ± 25.39
	8.06 ± 0.23

	
	
	48
	71.40 ± 2.27
	59.33 ± 1.90
	61.44 ± 2.12
	6.27 ± 0.14

	
	
	72
	70.86 ± 2.99
	58.87 ± 2.50
	68.29 ± 2.07
	5.65 ± 0.03

	
	2
	24
	70.89 ± 4.60
	58.90 ± 3.85
	273.40 ± 7.92
	7.80 ± 0.11

	
	
	48
	69.21 ± 1.58
	57.49 ± 1.33
	100.12 ± 0.48
	5.77 ± 0.10

	
	
	72
	70.00 ± 2.04
	58.15 ± 1.71
	107.02 ± 6.79
	4.51 ± 0.18

	
	4
	24
	60.35 ± 4.67
	50.07 ± 3.91
	209.85 ± 23.29
	11.19 ± 0.21

	
	
	48
	55.41 ± 2.26
	45.93 ± 1.90
	187.75 ± 7.43
	9.65 ± 0.05

	
	
	72
	61.50 ± 1.69
	51.04 ± 1.41
	183.12 ± 12.90
	8.95 ± 0.17

	
	8
	24
	60.64 ± 4.43
	50.32 ± 3.71
	239.08 ± 8.87
	10.70 ± 0.33

	
	
	48
	67.64 ± 3.04
	56.18 ± 2.55
	351.80 ± 7.20
	12.42 ± 0.16

	
	
	72
	56.42 ± 1.61
	46.78 ± 1.34
	230.28 ± 11.89
	9.00 ± 0.21

	LSD 5%
	
	
	7.1440
	5.9767
	77.3817
	1.4483














Table S3. Effect of different concentrations of cadmium and glycine, and sampling times on vinblastine and vincristine accumulation and production in cell suspension culture of C. roseus.
	Cadmium (µM)
	Glycine (mg/L)
	Sampling time (h)
	Vinblastine accumulation (mg/g DW)
	Vinblastine production (mg/L)
	vincristine accumulation (µg/g DW)
	vincristine production (µg/L)

	0
	0
	24
	3.21 ± 0.32
	27.52 ± 0.69
	2.87 ± 0.30
	24.57 ± 0.70

	
	
	48
	3.13 ± 0.20
	33.20 ± 3.14
	3.24 ± 0.06
	35.24 ± 6.20

	
	
	72
	3.70 ± 0.02
	48.49 ± 2.79
	4.03 ± 0.46
	52.43 ± 4.71

	
	2
	24
	4.90 ± 0.10
	41.04 ± 1.56
	3.75 ± 0.24
	31.47 ± 2.20

	
	
	48
	5.29 ± 0.07
	27.19 ± 0.90
	3.85 ± 0.39
	19.86 ± 2.36

	
	
	72
	5.94 ± 0.02
	40.70 ± 1.06
	4.44 ± 0.02
	30.40 ± 0.78

	
	4
	24
	7.40 ± 0.56
	82.58 ± 7.70
	5.03 ± 0.51
	56.19 ± 6.47

	
	
	48
	8.46 ± 0.08
	110.32 ± 2.93
	21.38 ± 0.14
	278.62 ± 5.29

	
	
	72
	6.23 ± 0.86
	72.34 ± 11.82
	18.71 ± 0.84
	214.93 ± 6.25

	
	8
	24
	2.70 ± 0.05
	25.71 ± 0.78
	11.53 ± 0.09
	109.86 ± 2.21

	
	
	48
	2.39 ± 0.25
	34.29 ± 6.51
	18.31 ± 0.86
	260.37 ± 34.80

	
	
	72
	3.36 ± 0.38
	55.01 ± 11.21
	10.46 ± 0.57
	170.50 ± 31.51

	50
	0
	24
	4.49 ± 0.18
	51.80 ± 0.78
	9.56 ± 0.18
	110.36 ± 0.90

	
	
	48
	4.06 ± 0.52
	32.31 ± 3.50
	5.03 ± 0.06
	40.29 ± 1.37

	
	
	72
	6.59 ± 0.25
	39.20 ± 1.26
	5.08 ± 0.07
	30.24 ± 0.66

	
	2
	24
	4.26 ± 0.19
	73.61 ± 3.40
	22.53 ± 0.09
	389.99 ± 20.54

	
	
	48
	5.03 ± 0.43
	47.05 ± 5.72
	20.39 ± 3.43
	190.15 ± 35.65

	
	
	72
	6.55 ± 1.23
	50.12 ± 9.44
	9.80 ± 1.79
	75.00 ± 13.69

	
	4
	24
	5.41 ± 0.58
	41.73 ± 5.93
	6.24 ± 0.13
	47.84 ± 3.13

	
	
	48
	5.43 ± 0.16
	36.08 ± 4.92
	17.16 ± 0.77
	112.25 ± 8.84

	
	
	72
	3.65 ± 0.21
	35.32 ± 1.76
	7.64 ± 0.08
	74.09 ± 1.20

	
	8
	24
	8.14 ± 0.07
	55.97 ± 1.05
	9.96 ± 3.33
	68.60 ± 23.15

	
	
	48
	7.33 ± 0.14
	76.19 ± 2.22
	11.70 ± 0.12
	121.55 ± 2.41

	
	
	72
	5.41 ± 1.01
	55.72 ± 11.90
	4.36 ± 0.01
	44.46 ± 1.43

	100
	0
	24
	7.78 ± 0.01
	37.71 ± 2.75
	7.25 ± 0.10
	35.16 ± 2.88

	
	
	48
	4.20 ± 0.06
	8.19 ± 0.68
	20.10 ± 1.47
	39.40 ± 5.25

	
	
	72
	5.86 ± 0.19
	29.34 ± 2.37
	3.59 ± 1.47
	17.18 ± 6.88

	
	2
	24
	3.75 ± 0.47
	27.23 ± 3.31
	2.49 ± 1.67
	18.49 ± 12.57

	
	
	48
	5.09 ± 0.14
	59.06 ± 1.88
	6.94 ± 0.10
	80.45 ± 1.24

	
	
	72
	5.70 ± 0.34
	31.02 ± 0.80
	11.03 ± 0.39
	60.31 ± 3.48

	
	4
	24
	5.39 ± 0.20
	66.17 ± 3.56
	12.72 ± 0.01
	156.01 ± 2.91

	
	
	48
	8.62 ± 0.43
	124.39 ± 6.30
	11.97 ± 0.44
	172.79 ± 6.71

	
	
	72
	5.38 ± 0.19
	81.22 ± 2.96
	0.89 ± 0.04
	13.37 ± 0.73

	
	8
	24
	5.67 ± 0.44
	64.27 ± 4.86
	2.45 ± 0.16
	27.72 ± 1.14

	
	
	48
	9.41 ± 0.03
	164.73 ± 2.72
	3.22 ± 0.19
	56.45 ± 4.13

	
	
	72
	7.45 ± 0.15
	98.47 ± 2.04
	2.39 ± 0.12
	31.57 ± 1.63

	150
	0
	24
	6.28 ± 0.03
	50.59 ± 1.22
	2.14 ± 0.05
	17.22 ± 0.82

	
	
	48
	5.02 ± 0.22
	31.45 ± 1.18
	17.40 ± 0.33
	109.06 ± 2.12

	
	
	72
	5.72 ± 0.23
	32.33 ± 1.47
	4.85 ± 0.17
	27.41 ± 0.86

	
	2
	24
	7.12 ± 0.78
	55.58 ± 6.37
	1.64 ± 0.00
	12.76 ± 0.17

	
	
	48
	6.71 ± 0.88
	38.71 ± 5.10
	2.51 ± 0.01
	14.50 ± 0.24

	
	
	72
	4.65 ± 0.16
	21.01 ± 1.54
	1.96 ± 0.17
	8.78 ± 0.55

	
	4
	24
	0.93 ± 0.22
	10.51 ± 2.54
	1.67 ± 0.33
	18.58 ± 3.58

	
	
	48
	6.42 ± 0.27
	61.91 ± 2.46
	0.53 ± 0.02
	5.15 ± 0.18

	
	
	72
	8.67 ± 0.73
	77.37 ± 5.26
	5.27 ± 0.15
	47.21 ± 1.90

	
	8
	24
	4.89 ± 0.07
	52.34 ± 2.02
	3.70 ± 0.11
	39.54 ± 1.24

	
	
	48
	7.60 ± 0.09
	94.40 ± 1.87
	4.43 ± 0.08
	55.09 ± 1.35

	
	
	72
	8.61 ± 0.20
	77.48 ± 1.95
	2.71 ± 0.29
	24.40 ± 2.82

	LSD 5%
	
	
	1.1373
	12.6958
	2.4417
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