Supplement
[bookmark: _Ref179487256]Supplement 1 Results of Experiment 1 on explant age and genotype
	[bookmark: _Hlk178542384]Explant age
	Genotype
	Num of sample
	Num of survival (SR/%)
	Num of doubled (SDR/%)
	Num of vitrification (VR/%)

	21d
	BAI_1
	32
	8(24.85±4.20)
	3(9.39±0.52)
	16(50.00±4.55)

	
	FW 5_1
	32
	10(31.21±4.67)
	4(12.73±6.30)
	14(43.64±3.15)

	
	FW 8_1
	32
	9(28.18±1.57)
	5(15.76±5.84)
	15(46.97±2.62)

	
	G6B_1
	31
	14(45.15±5.01)
	8(25.76±5.17)
	9(29.09±1.57)

	
	G6B_2
	33
	14(42.42±5.25)
	8(24.24±5.25)
	11(33.33±10.50)

	
	G6_1
	29
	16(55.19±5.01)
	8(27.41±4.49)
	6(20.74±1.28)

	
	G6_2
	32
	14(43.64±3.15)
	7(21.82±4.81)
	12(37.58±2.10)

	
	JG_1
	32
	13(40.61±4.58)
	5(15.45±4.72)
	10(31.21±4.67)

	
	G61_1
	32
	12(37.58±2.10)
	6(18.79±1.05)
	14(43.64±3.15)

	Total
	285
	110(38.76±9.72)
	54(19.04±7.10)
	107(37.36±9.93)

	28d
	BAI_1
	33
	6(18.18±0.00)
	2(6.06±5.25)
	23(69.7±5.25)

	
	FW 5_1
	33
	7(21.21±5.25)
	2(6.06±5.25)
	21(63.64±9.09)

	
	FW 8_1
	31
	6(19.39±1.05)
	2(6.36±5.53)
	20(64.55±5.06)

	
	G6B_1
	29
	9(31.11±1.92)
	4(13.7±5.48)
	15(51.85±3.21)

	
	G6B_2
	32
	10(31.21±4.67)
	4(12.42±5.01)
	17(53.33±7.35)

	
	G6_1
	33
	10(30.3±5.25)
	4(12.12±5.25)
	18(54.55±0.00)

	
	G6_2
	29
	9(31.11±1.92)
	3(10.37±0.64)
	16(55.19±5.01)

	
	JG_1
	32
	7(21.82±4.81)
	4(12.42±5.01)
	21(65.76±9.81)

	
	G61_1
	32
	5(15.45±4.72)
	3(9.39±0.52)
	18(56.36±3.15)

	Total
	284
	69(24.42±6.95)
	28(9.88±4.85)
	169(59.44±8.01)

	35d
	BAI_1
	31
	3(9.70±0.52)
	1(3.03±5.25)
	23(74.24±5.17)

	
	FW 5_1
	30
	4(13.33±5.77)
	1(3.33±5.77)
	22(73.33±5.77)

	
	FW 8_1
	31
	3(9.70±0.52)
	1(3.33±5.77)
	23(74.24±5.17)

	
	G6B_1
	31
	3(9.70±0.52)
	1(3.03±5.25)
	22(70.91±1.57)

	
	G6B_2
	32
	4(12.42±5.01)
	2(6.06±5.25)
	24(75.15±4.20)

	
	G6_1
	31
	4(12.73±4.72)
	2(6.36±5.53)
	22(70.91±1.57)

	
	G6_2
	29
	4(13.7±5.48)
	2(7.04±6.12)
	20(68.89±1.92)

	
	JG_1
	31
	3(9.39±9.11)
	0(0.00±0.00)
	22(70.91±1.57)

	
	G61_1
	31
	5(16.06±5.33)
	1(3.03±5.25)
	19(61.21±2.10)


	Total
	277
	33(11.86±4.72)
	11(3.91±4.83)
	197(71.09±5.08)

	Total
	846
	212(25.01±13.26)
	93(10.94±8.41)
	473(55.96±16.11)



[bookmark: _Ref179977544]Supplement 2 Results of Experiment 2 on antimicrotubular agents and hormone treatments
	Genotype
	Antimicrotubular agents
	Hormone treatments

	Num of sample
	Num of survival (SR/%)
	Num of doubled (SDR/%)
	Num of vitrification (VR/%)

	BAI_1
	colchicine
	0
	29
	14(48.15±3.21)
	5(17.04±5.13)
	11(37.78±3.85)

	
	
	1
	32
	16(50.00±4.55)
	10(31.21±4.67)
	9(28.18±1.57)

	
	
	2
	32
	15(46.97±2.63)
	6(18.79±1.05)
	11(34.24±3.67)

	
	oryzalin
	0
	31
	17(54.85±5.01)
	4(12.73±4.72)
	4(12.73±4.72)

	
	
	1
	28
	16(57.04±2.56)
	5(17.78±5.88)
	1(3.33±5.77)

	
	
	2
	28
	15(53.71±3.21)
	4(14.07±5.13)
	3(10.74±0.64)

	
	trifluralin
	0
	28
	18(64.45±3.85)
	6(21.48±1.28)
	2(7.04±6.12)

	
	
	1
	31
	19(61.21±2.10)
	10(32.12±3.67)
	1(3.33±5.77)

	
	
	2
	30
	16(53.33±5.77)
	4(13.33±5.77)
	1(3.33±5.77)

	G6B_1
	colchicine
	0
	30
	16(53.33±5.77)
	10(33.33±5.77)
	8(26.67±5.77)

	
	
	1
	29
	20(68.89±1.92)
	13(45.19±8.98)
	3(10.37±0.64)

	
	
	2
	31
	17(54.85±5.01)
	10(32.12±3.67)
	7(22.42±4.20)

	
	oryzalin
	0
	32
	22(68.79±4.66)
	7(21.82±4.81)
	4(12.42±5.01)

	
	
	1
	28
	22(78.52±1.28)
	10(35.56±3.85)
	1(3.70±6.42)

	
	
	2
	32
	21(65.76±3.67)
	9(28.18±1.57)
	3(9.39±0.52)

	
	trifluralin
	0
	31
	20(64.55±5.06)
	9(29.09±1.57)
	3(9.70±0.52)

	
	
	1
	32
	24(75.15±4.20)
	14(43.94±6.94)
	1(3.03±5.25)

	
	
	2
	32
	20(62.43±2.10)
	9(28.18±1.57)
	2(6.36±5.53)

	G6_1
	colchicine
	0
	32
	18(56.37±3.15)
	10(31.21±4.67)
	8(24.85±4.20)

	
	
	1
	31
	23(74.24±5.17)
	16(51.52±2.62)
	2(6.36±5.53)

	
	
	2
	28
	16(57.04±2.56)
	8(28.52±5.70)
	4(14.07±5.13)

	
	oryzalin
	0
	31
	19(61.21±2.10)
	8(25.76±5.17)
	2(6.36±5.53)

	
	
	1
	27
	21(77.78±0.00)
	9(33.33±11.11)
	0(0.00±0.00)

	
	
	2
	30
	19(63.33±5.77)
	8(26.67±5.77)
	2(6.67±5.77)

	
	trifluralin
	0
	30
	17(56.67±5.77)
	8(26.67±5.77)
	2(6.67±11.55)

	
	
	1
	31
	26(83.94±5.33)
	17(54.85±5.01)
	0(0.00±0.00)

	
	
	2
	28
	20(71.48±5.70)
	9(32.22±1.92)
	1(3.33±5.77)


	JG_1
	colchicine
	0
	32
	16(50.00±4.55)
	7(21.82±4.81)
	9(28.18±1.57)

	
	
	1
	31
	21(67.88±3.67)
	12(38.79±2.10)
	3(9.70±0.52)

	
	
	2
	32
	14(43.63±3.15)
	7(21.82±4.81)
	8(25.15±6.19)

	
	oryzalin
	0
	31
	20(64.55±5.06)
	5(16.06±5.33)
	2(6.36±5.53)

	
	
	1
	29
	16(55.19±5.01)
	7(24.07±5.25)
	2(6.67±5.77)

	
	
	2
	32
	17(53.03±2.63)
	5(15.45±4.72)
	2(6.06±5.25)

	
	trifluralin
	0
	28
	18(64.45±3.85)
	6(21.48±1.28)
	3(10.74±0.64)

	
	
	1
	32
	22(68.79±4.66)
	12(37.58±2.10)
	1(3.03±5.25)

	
	
	2
	32
	18(56.37±3.15)
	8(24.85±4.20)
	3(9.39±0.52)

	Total
	1093
	669(61.33±10.12)
	307(28.02±10.95)
	129(11.62±10.62)


Note: In antimicrotubular agents, “colchicine” represents 500 mg/L colchicine + 2% DMSO, “oryzalin” represents 50 mg/L oryzalin + 2% DMSO and “trifluralin” represents 50 mg/L trifluralin + 2% DMSO; In hormone treatment, “0” represents free hormone, “1” represents 0.2 mg/L 6-ba and “2” represents 0.2 mg/L 6-ba + 0.15 mg/L NAA

[bookmark: _Ref179491896]Supplement 3 The effects of hormone-treatment on SR, SDR and VR treated by trifluralin
	[bookmark: _Hlk179489328]Genotype
	Hormone-treatment
	Num of sample
	Num of survival (SR/%)
	Num of doubled (SDR/%)
	Num of vitrification (VR/%)

	BAI_1
	0
	28
	18(64.45±3.85)
	6(21.48±1.28)
	2(7.04±6.12)

	
	1
	31
	19(61.21±2.10)
	10(32.12±3.67)
	1(3.33±5.77)

	
	2
	30
	16(53.33±5.77)
	4(13.33±5.77)
	1(3.33±5.77)

	G6B_1
	0
	31
	20(64.55±5.06)
	9(29.09±1.57)
	3(9.70±0.52)

	
	1
	32
	24(75.15±4.20)
	14(43.94±6.94)
	1(3.03±5.25)

	
	2
	32
	20(62.43±2.10)
	9(28.18±1.57)
	2(6.36±5.53)

	G6_1
	0
	30
	17(56.67±5.77)
	8(26.67±5.77)
	2(6.67±11.55)

	
	1
	31
	26(83.94±5.33)
	17(54.85±5.01)
	0(0.00±0.00)

	
	2
	28
	20(71.48±5.70)
	9(32.22±1.92)
	1(3.33±5.77)


	JG_1
	0
	28
	18(64.45±3.85)
	6(21.48±1.28)
	3(10.74±0.64)

	
	1
	32
	22(68.79±4.66)
	12(37.58±2.10)
	1(3.03±5.25)

	
	2
	32
	18(56.37±3.15)
	8(24.85±4.20)
	3(9.39±0.52)

	Total
	365
	238(65.23±9.17)
	112(30.48±11.21)
	20(5.5±5.55)


Note: “0’ represents free hormone, “1’ represents 0.2 mg/L 6-ba and “2’ represents 0.2 mg/L 6-ba + 0.15 mg/L NAA

[bookmark: _Ref179492069]Supplement 4 The effects of antimicrotubular agents on SR, SDR and VR treated by 6-BA
	[bookmark: _Hlk179490611]Genotype
	Antimicrotubular agents
	Num of sample
	Num of survival (SR/%)
	Num of doubled (SDR/%)
	Num of vitrification (VR/%)

	BAI_1
	colchicine
	32
	16(50.00±4.55)
	10(31.21±4.67)
	9(28.18±1.57)

	
	oryzalin
	28
	16(57.04±2.56)
	5(17.78±5.88)
	1(3.33±5.77)

	
	trifluralin
	31
	19(61.21±2.10)
	10(32.12±3.67)
	1(3.33±5.77)

	G6B_1
	colchicine
	29
	20(68.89±1.92)
	13(45.19±8.98)
	3(10.37±0.64)

	
	oryzalin
	28
	22(78.52±1.28)
	10(35.56±3.85)
	1(3.70±6.42)

	
	trifluralin
	32
	24(75.15±4.20)
	14(43.94±6.94)
	1(3.03±5.25)

	G6_1
	colchicine
	31
	23(74.24±5.17)
	16(51.52±2.62)
	2(6.36±5.53)

	
	oryzalin
	27
	21(77.78±0.00)
	9(33.33±11.11)
	0(0.00±0.00)

	
	trifluralin
	31
	26(83.94±5.33)
	17(54.85±5.01)
	0(0.00±0.00)


	JG_1
	colchicine
	31
	21(67.88±3.67)
	12(38.79±2.10)
	3(9.70±0.52)

	
	oryzalin
	29
	16(55.19±5.01)
	7(24.07±5.25)
	2(6.67±5.77)

	
	trifluralin
	32
	22(68.79±4.66)
	12(37.58±2.10)
	1(3.03±5.25)

	Total
	361
	246(68.22±10.63)
	135(37.16±11.44)
	24(6.48±8.20)


Note: “Colchicine” represents 500 mg/L colchicine + 2% DMSO, “oryzalin” represents 50 mg/L oryzalin + 2% DMSO and “trifluralin” represents 50 mg/L trifluralin + 2% DMSO

[bookmark: _Ref179570546]Supplement 5 Comparisons of effects of treatment 1 and treatment 2 on SR, SDR and VR
	Treatment
	Genotype
	Num of sample
	Num of survival (SR/%)
	Num of doubled (SDR/%)
	Num of vitrification (VR/%)

	Treatment 1
	BAI_1
	32
	8(24.85±4.20)
	3(9.39±0.52)
	16(50.00±4.55)

	
	G6B_1
	31
	14(45.15±5.01)
	8(25.76±5.17)
	9(29.09±1.57)

	
	G6_1
	29
	16(55.19±5.01)
	8(27.41±4.49)
	6(20.74±1.28)

	
	JG_1
	32
	13(40.61±4.58)
	5(15.45±4.72)
	10(31.21±4.67)

	Total
	124
	51(41.45±12.11)
	24(19.50±1.05)
	41(32.76±11.54)

	Treatment 2
	BAI_1
	31
	19(61.21±2.10)
	10(32.12±3.67)
	1(3.33±5.77)

	
	G6B_1
	32
	24(75.15±4.20)
	14(43.94±6.94)
	1(3.03±5.25)

	
	G6_1
	31
	26(83.94±5.33)
	17(54.85±5.01)
	0(0.00±0.00)

	
	JG_1
	32
	22(68.79±4.66)
	12(37.58±2.10)
	1(3.03±5.25)

	Total
	126
	91(72.27±9.44)
	53(42.12±9.72)
	3(2.35±4.25)

	Increment
	-
	30.82
	22.62
	-30.41


Note: "Treatment 1" refers to haploid explants that are 21 days old, which are treated with 500 mg/L colchicine plus 2% DMSO for 24 hours before being inoculated into solid MS medium. "Treatment 2" refers to haploid explants that are 21 days old, which are treated with 50 mg/L trifluralin + 2% DMSO for 24 hours before being inoculated onto solid MS medium containing 0.2 mg/L 6-BA for 15 days.


