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Table S1. Different treatments selected from the invitro bioassay tests to conduct pot experiment
	Treatments
	Combinations

	T1
	Neem oil (NM) @ 0.2%

	T2
	Lemongrass oil (LG) @ 0.2%

	T3
	Trichoderma harzianum (Tz) @ 2%

	T4
	Purpureocillium lilacinum (Pl) @ 2%

	T5
	Neem oil @ 0.2% + Trichoderma harzianum @ 2% ;(NM+Tz)

	T6
	Lemongrass oil @ 0.2% + Purpureocillium lilacinum @ 2% ;(LG+Pl)

	T7
	Combination (NM @ 0.2% + Tz @ 2% and LG @ 0.2% + Pl @ 2%)

	T8
	Nematicide (Velum Prime®) 

	T9
	Inoculated control

	T10
	Uninoculated control
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	Neem oil
	Lemongrass

	Treatments
	Concentrations (%)
	6hrs
	12hrs
	24hrs
	48hrs
	6hrs
	12hrs
	24hrs
	48hrs

	T1
	0.01
	(0.286)
	(0.286)e
	(13.72)e
	(19.20)d
	(17.32)d
	(38.83)e
	(46.33)e
	(54.49)e

	T2
	0.025
	(0.286)
	(11.95)d
	(19.88)d
	(25.64)c
	(25.20)c
	(60.03)d
	(66.44)d
	(70.81)d

	T3
	0.05
	(0.286)
	(17.06)c
	(24.77)c
	(31.05)b
	(26.13)c
	(65.30)c
	(70.44)c
	(75.78)c

	T4
	0.1
	(0.286)
	(21.80)b
	(29.62)b
	(44.73)a
	(30.98)b
	(68.65)b
	(72.83)b
	(77.96)b

	T5
	0.2
	(0.286)
	(25.95)a
	(34.03)a
	(42.78)a
	(35.43)a
	(72.06)a
	(78.28)a
	(80.59)a

	Tween 80 (0.03%)
	(0.286)
	(0.286)e
	(6.63)f
	(7.17)e
	(7.21)e
	(7.17)f
	(6.43)f
	(6.44)f

	Control (Dist.water)
	(0.286)
	(0.286)e
	(0.66)g
	(1.77)f
	(0.286)f
	(0.286)g
	(6.49)f
	(6.75)f

	F value
	0
	16717.5
	16529.7
	6489.6
	2965.4
	3158.4
	2435.5
	2209.9

	CD (0.01)
	0
	0.332
	0.370
	0.800
	0.904
	2.190
	2.588
	2.873

	CV
	0
	1.711
	1.145
	1.860
	2.104
	2.872
	3.043
	3.141


Table S2. Per cent mortality of J2 nematode observed at different time interval and different concentrations of neem, lemongrass, Trichoderma harzianum, Pochonia chlamydosporia, Purpuriocilium lilacinum.

	
	Trichoderma harzianum
	Pochonia chlamydosporia
	[bookmark: _Hlk153219843]Purpuriocilium lilacinum

	Concentrations (%)
	6hrs
	12hrs
	24hrs
	48hrs
	6hrs
	12hrs
	24hrs
	48hrs
	6hrs
	12hrs
	24hrs
	48hrs

	0.5
	(0.286)
	(0.286)e
	(7.67)e
	(9.83)e
	(0.286)
	(0.286)e
	(3.88)d
	(5.69)e
	0±0
	(4.64)e
	(7.38)e
	(11.77)d

	1.0
	(0.286)
	(4.40)d
	(10.22)d
	(14.32)d
	(0.286)
	(5.43)d
	(6.09)c
	(9.74)d
	0±0
	(7.19)d
	(11.48)d
	(18.39)c

	1.5
	(0.286)
	(11.42)c
	(18.03)c
	(20.47)c
	(0.286)
	(7.81)c
	(11.33)b
	(15.15)c
	0±0
	(12.29)c
	(19.59)c
	(32.35)b

	2.0
	(0.286)
	(20.41)b
	(24.02)b
	(25.92)b
	(0.286)
	(8.28)b
	(11.61)b
	(16.79)b
	0±0
	(18.55)b
	(25.21)b
	(39.73)a

	2.5
	(0.286)
	(23.81)a
	(31.73)a
	(35.18)a
	(0.286)
	(10.29)a
	(15.03)a
	(23.94)a
	0±0
	(25.61)a
	(35.74)a
	(41.26)a

	[bookmark: _Hlk165812083]Tween 80 (0.03%)
	(0.286)
	(0.286)
	(3.44)f
	(5.38)f
	(0.286)
	(0.286)e
	(2.75)e
	(2.85)f
	0±0
	(0.286)f
	(6.36)e
	(8.03)e

	Control (Dist.water)
	(0.286)
	(0.286)
	(1.22)f
	(2.21)g
	(0.286)
	(0.286)e
	(1.22)f
	(2.21)f
	0±0
	(0.286)f
	(1.22)f
	(2.27)f

	F value
	0
	6297.211
	1417.3
	4514.7
	0
	2715.8
	2599.2
	6770.5
	0
	2351.1
	1722.8
	10718.1

	CD (0.01)
	0
	0.247
	1.168
	0.684
	0
	0.325
	0.402
	0.384
	0
	0.770
	1.147
	0.596

	CV
	0
	4.042
	4.855
	2.417
	0
	3.985
	3.102
	2.011
	0
	4.476
	4.292
	1.551


· Reported numbers represent means of 5 replicants. Figures in the parentheses is the Arc Sin transformation value and treatment with same column with the same letters are not significantly different from each other (Duncan’s multiple range test, α<0.01)


Table S3. Per cent egg hatching of J2 nematode observed at different time interval and different concentrations of neem, lemongrass, Trichoderma harzianum, Pochonia chlamydosporia and Purpuriocilium lilacinum in vitro condition.
	
	
	               Neem oil
	                   Lemongrass

	Treatments
	 Concentrations (%)
	2 days
	4 days
	6 days
	8 days
	10 days
	2 days
	4 days
	6 days
	8 days
	10 days

	T1
	0.01
	(23.12)b
	(30.25)b
	(34.56)b
	(38.22)b
	(50.45)b
	(23.77)b
	(39.14) a
	(44.91)a
	(50.02)b
	(59.92)b

	T2
	0.025
	(19.68)c
	(25.31)c
	(29.31)c
	(32.87)c
	(40.89)c
	(22.65)c
	(38.98)a
	(43.69)a
	(46.65)c
	(51.44)c

	T3
	0.05
	(11.90)d
	(18.99)d
	(23.48)d
	(27.01)d
	(31.26)d
	(21.73)c
	(37.95)a
	(40.44)a
	(43.71)d
	(45.07)d

	T4
	0.1
	(9.06)e
	(15.85)e
	(20.24)e
	(22.71)e
	(25.81)e
	(20.12)d
	(32.08)b
	(34.61)b
	(37.45)e
	(42.83)d

	T5
	0.2
	(6.66)f
	(12.02)f
	(16.91)f
	(18.68)f
	(21.59)f
	(17.50)e
	(22.94)c
	(26.32)c
	(28.88)f
	(33.11)e

	Tween 80 (0.03%)
	(26.60) a
	(40.29) a
	(45.43) a
	(55.44) a
	(81.17)a
	(25.95) a
	(40.24) a
	(45.54)a 
	(53.87)a 
	(82.52) a

	Control (Dist.water)
	(27.30)a
	(40.24)a
	(45.98)a
	(59.48)a
	(84.26)a
	(29.46)a
	(42.14)a
	(47.29)a
	(56.49)a
	(91.46)a

	F value
	5002.7
	2259.73
	1605.8
	4235.8
	1517.6
	757.14
	1705.3
	3604.1
	3453.3
	3612.77

	CD (0.01)
	0.527
	0.933
	1.394
	1.030
	2.551
	1.224
	1.376
	1.057
	1.216
	1.640

	CV
	2.167
	2.042
	3.279
	2.113
	4.064
	3.713
	2.605
	1.796
	1.867
	20.84



	
	
	                      Trichoderma harzianum
	Pochonia chlamydosporia
	                    Purpuriocilium lilacinum

	Treatments
	Concentrations (%)
	2 days
	4 days
	6 days
	8 days
	10 days
	2 days
	4 days
	6 days
	8 days
	10 days
	2 days
	4 days
	6 days
	8 days
	10 days

	T1
	0.5
	(46.35)a
	(52.66)b
	(62.70)b
	(65.85)b
	(68.23)b
	(40.72)b
	(46.0)b
	(50.69)b
	(53.26)b
	(57.56)b
	(33.14)b
	(36.65)b
	(43.28)b
	(46.14)b
	(50.54)b

	T2
	1.0
	(44.93)a
	(50.52)c
	(55.28)c
	(59.69)c
	(63.12)c
	(35.13)c
	(38.98)c
	(42.85)c
	(47.28)c
	(50.55c
	(26.69)c
	(30.98)c
	(35.12)c
	(39.93)c
	(43.33)c

	T3
	1.5
	(43.46)b
	(48.08)d
	(51.09)d
	(54.63)d
	(55.95)d
	(27.80)d
	(28.95)d
	(30.01)d
	(32.71)d
	(34.54)d
	(21.77)d
	(22.55)d
	(23.87)d
	(25.03)d
	(25.70)d

	T4
	2.0
	(39.65)c
	(39.83)e
	(40.75)e
	(42.89)e
	(45.10)e
	(19.07)e
	(19.56)e
	(21.83)e
	(22.44)e
	(23.76)e
	(18.07)e
	(19.90)e
	(21.51)e
	(22.65)e
	(23.88)e

	T5
	2.5
	(25.77)d
	(27.38)f
	(28.22)f
	(32.72)f
	(34.0)f
	(0.28)f
	(12.47)f
	(17.22)f
	(17.27)f
	(18.02)f
	(13.08)f
	(14.86)f
	(17.26)f
	(17.98)f
	(19.77)f

	Tween 80 (0.03%)
	(47.74) a
	(56.06) a
	(71.47)a
	(73.26) a
	(81.14) a
	(45.23) a
	(57.19) a
	(69.60) a
	(72.84) a
	(83.10) a
	(47.19) a
	(59.48) a
	(69.25) a
	(83.68) a
	(82.15) a

	        Control (Dist. water)
	(49.65)a
	(61.46)a
	(75.19)a
	(79.25)a
	(83.73)a
	(44.16)a
	(58.16)a
	(69.63)a
	(73.26)a
	(85.47)a
	(51.46)a
	(58.73)a
	(68.49)a
	(85.19)a
	(82.08)a

	                 F value
	3600.4
	8640.3
	2206.8
	4792.5
	3492.5
	9635.5
	7025.4
	6217.3
	7085.3
	9056.9
	3888.7
	3246.5
	4675.4
	4468.09
	4907.2

	               CD (0.01)
	1.119
	0.828
	1.529
	1.396
	1.762
	0.730
	0.927
	1.145
	1.137
	1.138
	0.937
	1.281
	1.256
	1.556
	1.472

	                    CV
	1.806
	1.207
	1.941
	1.697
	2.029
	1.735
	1.824
	1.972
	1.850
	1.702
	2.342
	2.777
	2.389
	2.645
	2.401


· Reported numbers represent means of 5 replicants. Figures in the parentheses is the Arc Sin transformation value and treatment with same column with the same letters are not significantly different from each other (Duncan’s multiple range test, α<0.01)

Table S4. Per cent penetration of J2 nematode observed at different concentrations of neem, lemongrass oil, Trichoderma harzianum, Pochonia chlamydosporia
and Purpuriocilium lilacinum under in vitro condition
	

	Botanicals used against the root knot nematode
	Bio-control agents used against root knot nematode

	Treatments
	Concentrations (%)
	Neem oil
	Lemongrass oil
	Concentrations (%)
	Trichoderma harzianum
	Pochonia chlamydosporia
	Purpuriocilium lilacinum

	T1
	0.01
	(19.47)b
	(26.01)b
	0.5
	(28.41)b
	(27.59)b
	(26.07)b

	T2
	0.025
	(18.30)c
	(22.76)c
	0.75
	(25.43)c
	(26.16)c
	(25.01)c

	T3
	0.05
	(14.32)d
	(19.69)d
	1
	(21.32)d
	(22.43)d
	(22.68)d

	T4
	0.1
	(12.93)e
	(16.73)e
	1.5
	(19.53)e
	(21.10)e
	(19.75)e

	T5
	0.2
	(12.12)f
	(14.07)f
	2
	(18.41)f
	(18.49)f
	(18.74)f

	T6
	Water + J2
	(30.48)a
	(30.48)a
	Inoculated control
	(30.48)a
	(30.48)a
	(30.48)a

	T7
	Only Water
	(0.286)g
	(0.286)g
	Uninoculated
	(0.286)g
	(0.286)g
	(0.286)g

	T8
	Chemical (Velum Prime®)
	(0.286)g
	(0.286)g
	Chemical Velum Prime®
	(0.286)g
	(0.286)g
	(0.286)g

	F value
	4792.121
	3810.0
	F value
	15565.6
	15422.2
	25160.5

	CD (0.01)
	0.546
	0.698
	CD (0.01)
	0.364
	0.367
	0.280

	CV
	2.305
	2.474
	CV
	1.165
	1.155
	0.904


· Reported numbers represent means of 5 replicants. Figures in the parentheses is the Arc Sin transformation value and treatment with same column with the same letters are not significantly different from each other (Duncan’s multiple range test, α<0.01)


Table S5. Plant and nematode parameters observed under pot condition in green house after application of best selected treatments from the in vitro bioassay
	Treatments
	Concentrations (PPM)
	Fresh shoot weight
(grams)
	Fresh root weight
(grams)
	Shoot length
(cm)
	Root length
(cm)
	No. of Galls/root
	No. of Egg mass/root
	No. of eggs/egg mass
	Final nematode population/100g of soil
	Reproduction Factor
(Rf/Ri)

	T1
	Neem (NM)
	(14.08)f
		(4.86)de
	(7.39)d
		(4.72)e
	(9.73)c
	(2.61)c
	(13.12)bc
	(14.19)c
		(1.02)	c

	T2
	Lemongrass (LG)
	(13.97)f
	(4.63)f
	(6.49)g
	(4.61)f
	(8.86)e
	(2.91)b
	(13.68)bc
	(13.70)d
	(0.98)d

	T3
	T. harzianum (Tz)
	(14.69)c
	(4.68)f
	(7.56)c
	(5.26)c
	(10.91)b
	(2.33)cd
	(14.87)b
	(14.88)b
	(1.02)b

	T4
	P. lilacinum (Pl)
	(14.37)e
	(4.72)ef
	(6.79)f
	(4.98)d
	(9.13)d
	(2.11)de
	(13.28)bc
	(13.31)e
	(0.97)e

	T5
	NM+Tz
	(15.38)a
	(5.10)c
	(7.69)b
	(5.45)b
	(8.55)f
	(2.27)d
	(9.65)d
	(12.52)f
	(0.94)f

	T6
	LG+Pl
	(14.50)d
	(4.94)d
	(6.90)e
	(4.66)ef
	(8.25)g
	(2.33)cd
	(11.76)cd
	(11.74)g
	(0.91)g

	T7
	[bookmark: _Hlk153401533]T5+T6
	(14.96)b
	(5.30)b
	(7.96)a
	(6.06)a
	(7.49)h
	(2.33)cd
	(10.33)d
	(10.33)h
	(0.87)h

	T8
	[bookmark: _Hlk165827980][bookmark: _Hlk170740988]Chemical Velum Prime®]
	(14.26)e
	(5.60)a
	(6.52)g
	(4.48)g
	(6.67)i
	(1.77)e
	(9.73)d
	(9.75)i
	(0.85)i

	T9
	Only nematode
	(12.98)g
	(4.19)g
	(5.73)i
	(3.79)i
	(15.69)a
	(6.31)a
	(23.93)a
	(23.86)a
	(1.38)a

	T10
	Only sterile soil without nematode
	(14.033)f
	(5.68)a
	(6.25)h
	(4.28)h
	(0.707)j
	(0.707)f
	(0.707)e
	(0.707)j
	(0.707)j

	F value
	262.43
	78.77
	508.58
	450.28
	4564.28
	211.28
	42.195

	24446.75
	12811.05

	CD (0.01)
	0.118
	0.154
	0.093
	0.089
	0.160
	0.292
	2.610

	0.107
	0.005

	CV
	0.482
	1.818
	0.785
	1.083
	1.105
	6.675
	12.654

	0.504
	0.275


· Reported numbers represent means of 3 replicants. Figures in the parentheses is the square root transformed value. 
· Treatment with same column with the same letters are not significantly different from each other (Duncan’s multiple range test, α<0.01)


Fig. S1 Phylogenetic relationships of Meloidogyne incognita with other root-knot nematodes based on ITSrDNA sequence. A neighbor-joining tree was constructed using the MEGA 11 software (https://www.megasoftware.net/). 
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