


Table 1 Efficacy of BA against L. erysimi in rapeseed-mustard under organic farming conditions
	BA storage
(in days) 
	Aphid (nos/10cm terminal portion of central shoot) with BA @ litre/acre – 1st spray

	
	3.0 L
	PROC
	4.0 L
	PROC
	5.0 L
	PROC
	Water spray
	PROC
	No spray
	CD (p=0.05)

	Before spray

	0
	50.0
	-
	51.7
	-
	50.0
	-
	40.0
	-
	43.3
	NS

	30
	41.7
	-
	35.0
	-
	41.7
	-
	38.3
	-
	45.0
	NS

	60
	40.0
	-
	36.7
	-
	28.3
	-
	41.7
	-
	43.3
	NS

	90
	43.3
	-
	38.3
	-
	55.0
	-
	45.0
	-
	38.3
	NS

	120
	48.3
	-
	43.3
	-
	56.7
	-
	41.7
	-
	41.7
	NS

	150
	51.7
	-
	53.3
	-
	46.7
	-
	40.0
	-
	43.3
	NS

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	-

	Overall PROC
	-
	
	-
	
	-
	
	-
	
	-
	

	1 DAS

	0
	38.3 (6.2)
	36.1
	36.7 (6.0)
	38.9
	35.0 (5.9)
	41.7
	55.0 (7.4)
	8.3
	60.0 (7.7)
	(0.7)

	30
	38.3 (6.2)
	43.9
	33.3 (5.7)
	51.2
	31.7 (5.6)
	53.7
	63.3 (7.9)
	7.3
	68.3 (8.3)
	(0.8)

	60
	40.0 (6.3)
	33.3
	33.3 (5.7)
	44.4
	26.7 (5.1)
	55.6
	56.7 (7.5)
	5.6
	60.0 (7.7)
	(1.3)

	90
	41.7 (6.4)
	35.9
	36.7 (6.0)
	43.6
	35.0 (5.9)
	46.2
	58.3 (7.6)
	10.3
	65.0 (8.1)
	(0.7)

	120
	46.7 (6.8)
	36.4
	41.7 (6.4)
	43.2
	33.3 (5.7)
	54.6
	66.7 (8.1)
	9.1
	73.3 (8.5)
	(0.6)

	150
	48.3 (6.9)
	32.6
	40.0 (6.3)
	44.2
	33.0 (5.7)
	53.5
	68.3 (8.2)
	4.7
	71.7 (8.4)
	(1.0)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	9.9
	
	11.0
	
	8.6
	
	6.7
	
	9.9
	

	Overall PROC
	
	36.4
	
	44.3
	
	51.1
	
	7.5
	
	

	3 DAS

	0
	46.7 (6.8)
	45.1
	40.0 (6.3)
	52.9
	36.7 (6.0)
	56.9
	76.7 (8.7)
	9.8
	85.0 (9.2)
	(0.7)

	30
	45.0 (6.7)
	48.1
	36.7 (6.0)
	57.7
	33.3 (5.7)
	61.5
	78.3 (8.8)
	9.6
	86.7 (9.3)
	(0.8)

	60
	41.7 (6.4)
	52.8
	33.3 (5.7)
	62.3
	30.0 (5.4)
	66.0
	81.7 (9.0)
	7.6
	88.3 (9.4)
	(1.4)

	90
	40.0 (6.3)
	52.9
	31.7 (5.6)
	62.8
	28.3 (5.3)
	66.7
	73.3 (8.5)
	13.7
	85.0 (9.2)
	(0.6)

	120
	45.0 (6.7)
	47.1
	40.0 (6.3)
	52.9
	36.7 (6.0)
	56.9
	75.0 (8.6)
	11.8
	85.0 (9.2)
	(0.9)

	150
	50.0 (7.1)
	43.4
	38.3 (6.2)
	56.6
	35.0 (5.8)
	60.4
	80.0 (8.9)
	9.4
	88.3 (9.4)
	(0.9)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	7.3
	
	7.3
	
	12.4
	
	7.1
	
	5.6
	

	Overall PROC
	
	48.2
	
	57.5
	
	61.4
	
	10.3
	
	

	5 DAS

	0
	58.3 (7.6)
	55.1
	50.0 (7.0)
	61.5
	46.7 (6.8)
	61.1
	120.0 (10.9)
	7.7
	130.0 (11.4)
	(0.9)

	30
	56.7 (7.5)
	58.0
	51.7 (7.2)
	61.7 
	50.0 (7.0)
	63.0
	128.3 (11.3)
	4.9
	135.0 (11.6)
	(1.5)

	60
	60.0 (7.7)
	53.3
	55.0 (7.4)
	57.1
	51.7 (7.1)
	59.7
	121.7 (11.0)
	5.2
	128.3 (11.3)
	(1.4)

	90
	61.7 (7.8)
	51.9
	58.3 (7.6)
	54.6
	53.3 (7.2)
	58.4
	110.0 (10.4)
	14.3
	128.3 (11.3)
	(1.4)

	120
	60.0 (7.7)
	59.1
	53.3 (7.3)
	63.6
	50.0 (7.0)
	65.9
	135.0 (11.6)
	8.0
	146.7 (12.1)
	(1.1)

	150
	66.7 (8.1)
	46.7
	55.0 (7.4)
	56.0
	48.3 (6.9)
	61.3
	116.7 (10.8)
	6.7
	125.0 (11.0)
	(1.8)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	11.1
	
	10.2
	
	11.2
	
	4.5
	
	3.1
	

	Overall PROC
	
	54.2
	
	59.2
	
	62.2
	
	7.8
	
	

	7 DAS

	0
	71.7 (8.5)
	65.9
	60.0 (7.7)
	71.4
	58.3 (7.6)
	72.2
	196.7 (13.9)
	6.4
	210.0 (14.5)
	(1.2)

	30
	68.3 (8.2)
	63.7
	63.3 (7.9)
	66.4
	56.7 (7.5)
	69.9
	170.0 (13.0)
	9.7
	188.3 (13.7)
	(1.4)

	60
	70.0 (8.3)
	65.0
	61.7 (7.8)
	69.2
	58.3 (7.6)
	70.8
	183.3 (13.3)
	8.3
	200.0 (14.2)
	(1.4)

	90
	73.3 (8.5)
	63.9
	66.7 (8.1)
	67.2
	65.0 (8.0)
	68.0
	185.0 (13.5)
	9.7
	203.3 (14.3)
	(1.8)

	120
	66.7 (8.1)
	64.0
	65.0 (8.0)
	64.9
	55.0 (7.4)
	70.2
	171.7 (13.1)
	7.2
	185.0 (13.5)
	(1.5)

	150
	68.3 (8.2)
	67.5
	63.3 (7.9)
	69.8
	65.0 (8.0)
	69.0
	191.7 (13.8)
	8.7
	210.0 (14.5)
	(1.1)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	10.0
	
	10.7
	
	9.2
	
	6.5
	
	8.2
	

	Overall PROC
	
	65.0
	
	68.3
	
	70.0
	
	8.2
	
	


BA: plant derivative extract(brahmastra); DAS: Days after spray; Figures in parentheses are square root transformed means; PROC: Percent reduction over control
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Table 2 Efficacy of BA against L. erysimi in rapeseed-mustard under organic farming conditions
	BA storage (days)
	Aphids (nos/10cm terminal portion of central shoot) with BA @ litre/acre – 2nd spray

	
	3.0 L
	PROC
	4.0 L
	PROC
	5.0 L
	PROC
	Water spray
	PROC
	No spray
	CD (p=0.05)

	1 DAS

	0
	60.0 (7.7)
	70.9
	55.0 (7.4)
	73.4
	51.7 (7.2)
	75.0
	190.0(13.8)
	8.1
	206.7 (14.4)
	(1.0)

	30
	61.7 (7.8)
	69.7
	58.3 (7.6)
	71.3
	53.3 (7.3)
	73.8
	180.0 (13.4)
	11.5
	203.3 (14.2)
	(1.7)

	60
	58.3 (7.6)
	72.2
	56.7 (7.5)
	73.0
	51.7 (7.2)
	75.4
	193.3 (13.9)
	7.9
	210.0 (14.5)
	(1.2)

	90
	58.3  (7.6)
	70.8
	56.7 (7.5)
	71.7
	53.3 (7.3)
	73.3
	198.3 (14.0)
	0.8
	200.0 (14.1)
	(1.2)

	120
	61.7 (7.8)
	69.4
	58.3 (7.6)
	71.1
	55.0 (7.4)
	72.7
	178.3 (13.3)
	11.6
	201.7 (14.2)
	(0.6)

	150
	63.3 (8.0)
	70.3
	58.3 (7.6)
	72.7
	56.7 (7.5)
	73.4
	196.7 (13.5)
	7.8
	213.3 (14.6)
	(1.5)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	10.6
	
	6.8
	
	7.7
	
	6.3
	
	6.1
	

	Overall PROC
	
	70.6
	
	72.2
	
	73.9
	
	8.0
	
	

	3 DAS

	0
	61.7 (7.8)
	68.9
	56.7 (7.5)
	71.4
	53.3 (7.2)
	73.1
	186.7 (13.6)
	5.9
	198.3 (14.0)
	(1.0)

	30
	63.3 (7.9)
	70.1
	66.7 (8.2)
	68.5
	55.0 (7.4)
	70.9
	190.0 (13.8)
	10.2
	211.7 (14.5)
	(1.1)

	60
	61.7 (7.8)
	69.2
	63.3 (7.9)
	68.3
	58.3 (7.6)
	70.8
	191.7 (13.8)
	4.2
	200.0 (14.1)
	(0.9)

	90
	65.0 (8.0)
	68.0
	61.7 (7.6)
	69.7
	58.3 (7.6)
	71.3
	186.7 (13.6)
	8.2
	203.3 (14.2)
	(1.1)

	120
	60.0 (7.7)
	69.0
	56.7 (7.5)
	70.7
	51.7 (7.2)
	73.3
	183.3 (13.5)
	5.2
	193.3 (13.9)
	(0.9)

	150
	60.0 (7.7)
	69.7
	55.0 (7.4)
	72.3
	51.7 (7.2)
	73.2
	183.3 (13.5)
	7.6
	198.3 (14.1) 
	(1.3)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	7.3
	
	5.9
	
	8.6
	
	6.5
	
	5.5
	

	Overall PROC
	
	69.2
	
	70.2
	
	72.6
	
	6.9
	
	

	5 DAS

	0
	60.0 (7.7)
	70.0
	51.7 (7.2)
	74.2
	48.3 (6.9)
	75.8
	183.3 (13.5)
	8.3
	200.0 (14.1)
	(1.0)

	30
	56.7 (7.4)
	65.3
	55.0 (7.4)
	66.3
	48.3 (6.9)
	70.4
	150.0 (12.2)
	8.2
	163.3 (12.8)
	(1.8)

	60
	63.3 (7.9)
	60.4
	53.3 (7.3)
	66.7
	50.0 (7.0)
	68.8
	150.0 (12.2)
	6.3
	160.0 (12.6)
	(1.3)

	90
	63.3 (7.9)
	64.2
	58.3 (7.6)
	67.0
	56.7 (7.5)
	67.9
	160.0 (12.6)
	9.4
	176.7 (13.3)
	(1.2)

	120
	56.7 (7.5)
	65.3
	51.7 (7.2)
	68.4
	46.7 (6.8)
	71.4
	148.3 (12.2)
	9.2
	163.3 (12.8)
	(1.1)

	150
	58.3 (7.6)
	67.6
	55.0 (7.4)
	69.4
	53.3 (7.3)
	70.4
	156.7 (12.5)
	13.0
	180.0 (13.4)
	(1.0)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	NS
	
	NS
	

	CV (%)
	7.3
	
	6.7
	
	10.8
	
	4.6
	
	5.7
	

	Overall PROC
	
	67.6
	
	68.8
	
	70.8
	
	9.1
	
	

	7 DAS

	0
	51.7 (7.2)
	67.0
	46.7 (6.8)
	70.2
	43.3 (6.6)
	72.3
	150.0 (12.2)
	4.3
	156.7 (12.5)
	(0.5)

	30
	51.7 (7.1)
	60.8
	46.7 (6.8)
	64.6
	43.3 (6.5)
	67.1
	120.0 (10.9)
	8.9
	131.7 (11.5)
	(1.4)

	60
	51.7 (7.2)
	61.3
	45.0 (6.7)
	66.3
	41.7 (6.4)
	68.8
	123.3 (11.1)
	7.5
	133.3 (11.5)
	(1.3)

	90
	58.3 (7.6)
	57.3
	55.0 (7.4)
	59.8
	48.3 (6.9)
	64.6
	130.7 (11.5)
	4.4
	136.7 (11.7)
	(1.4)

	120
	52.7 (7.2)
	52.7
	43.3 (6.6)
	64.9
	38.3 (6.2)
	68.9
	116.7 (10.8)
	5.4
	123.3 (11.1)
	(1.1)

	150
	50.0 (7.1)
	64.3
	46.7 (6.8)
	66.7
	45.0 (6.7)
	67.9
	133.3 (11.5)
	4.8
	140.0 (11.8)
	(1.1)

	CD (p=0.05)
	NS
	
	NS
	
	NS
	
	(0.8)
	
	NS
	

	CV (%)
	9.7
	
	9.5
	
	9.8
	
	4.0
	
	6.0
	

	Overall PROC
	
	60.8
	
	65.4
	
	68.3
	
	5.9
	
	


BA: Plant derivative extract (brahmastra); DAS: Days after spray; Figures in parentheses are square root transformed means; PROC: Per cent reduction over control



Table 3 Effect of BA on natural enemies in rapeseed-mustard under organic farming conditions
	Treatment
	Dose/ acre
	Natural enemies (coccinellids/plant)

	
	
	First spray
	Second spray
	Pooled Mean

	
	
	0DAS
	30DAS
	60DAS
	90DAS
	120DAS
	150DAS
	Mean
	0DAS
	30DAS
	60DAS
	90DAS
	120DAS
	150DAS
	Mean
	

	Before spray

	BA
	3.0 L
	0.0
	0.0
	0.3
	0.0
	0.0
	0.3
	0.11
	0.7
	0.0
	0.0
	0.7
	0.3
	0.0
	0.28
	0.19

	BA
	4.0 L
	0.3
	0.3
	0.3
	0.0
	0.0
	0.0
	0.17
	0.0
	0.7
	0.0
	0.0
	0.0
	0.0
	0.11
	0.14

	BA
	5.0 L
	0.0
	0.3
	0.0
	0.0
	0.3
	0.0
	0.11
	0.3
	0.0
	0.3
	0.3
	0.0
	0.3
	0.22
	0.17

	Water spray
	-
	0.3
	0.0
	0.3
	0.3
	0.0
	0.0
	0.17
	0.0
	0.3
	0.0
	0.0
	0.3
	0.3
	0.17
	0.17

	No spray
	-
	0.3
	0.0
	0.3
	0.3
	0.0
	0.3
	0.22
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.06
	0.14

	CD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	1 DAS

	BA
	3.0 L
	0.3
	0.0
	0.3
	0.0
	0.0
	0.3
	0.17
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.06
	0.11

	BA
	4.0 L
	0.0
	0.0
	0.3
	0.3
	0.3
	0.0
	0.17
	0.3
	0.3
	0.0
	0.7
	0.3
	0.3
	0.33
	0.25

	BA
	5.0 L
	0.0
	0.3
	0.3
	0.0
	0.0
	0.0
	0.11
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.06

	Water spray
	-
	0.7
	0.0
	0.0
	0.3
	0.0
	0.3
	0.22
	0.3
	0.0
	0.3
	0.0
	0.3
	0.0
	0.17
	0.19

	No spray
	-
	0.3
	0.0
	0.3
	0.0
	0.0
	0.0
	0.11
	0.0
	0.0
	0.0
	0.3
	0.7
	0.3
	0.22
	0.17

	CD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	3 DAS

	BA
	3.0 L
	0.3
	0.0
	0.3
	0.0
	0.0
	0.3
	0.17
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.06
	0.11

	BA
	4.0 L
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.06
	0.3
	0.0
	0.0
	0.0
	0.3
	0.0
	0.11
	0.08

	BA
	5.0 L
	0.3
	0.0
	0.3
	0.0
	0.3
	0.0
	0.17
	0.0
	0.7
	0.0
	0.3
	0.0
	0.3
	0.22
	0.19

	Water spray
	-
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.06
	0.3
	0.0
	0.3
	0.0
	0.3
	0.0
	0.17
	0.11

	No spray
	-
	0.3
	0.3
	0.0
	0.3
	0.0
	0.0
	0.17
	0.7
	0.0
	0.0
	0.0
	0.3
	0.0
	0.17
	0.17

	CD (p=0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	5 DAS

	BA
	3.0 L
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.06
	0.0
	0.3
	0.0
	0.3
	0.0
	0.3
	0.17
	0.11

	BA
	4.0 L
	0.3
	0.3
	0.0
	0.0
	0.0
	0.3
	0.17
	0.0
	0.0
	0.3
	0.0
	0.3
	0.0
	0.11
	0.14

	BA
	5.0 L
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.06
	0.3
	0.3
	0.0
	0.0
	0.0
	0.3
	0.17
	0.11

	Water spray
	-
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.06
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.06
	0.06

	No spray
	-
	0.3
	0.0
	0.3
	0.3
	0.0
	0.0
	0.17
	0.3
	0.3
	0.0
	0.0
	0.3
	0.0
	0.17
	0.17

	CD (p= 0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	7 DAS

	BA
	3.0 L
	0.3
	0.3
	0.0
	0.0
	0.0
	0.0
	0.11
	0.0
	0.3
	0.0
	0.0
	0.0
	1.0
	0.22
	0.17

	BA
	4.0 L
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.06
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.06
	0.06

	BA
	5.0 L
	0.3
	0.3
	0.0
	0.0
	0.0
	0.3
	0.17
	0.7
	0.0
	0.0
	0.0
	0.3
	0.0
	0.17
	0.17

	Water spray
	-
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.06
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.06
	0.06

	No spray
	-
	0.0
	0.3
	0.3
	0.0
	0.3
	0.0
	0.17
	0.0
	0.0
	0.7
	0.0
	0.3
	0.3
	0.22
	0.19

	CD (p= 0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
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Table 4 Active ingredients of plant derivative extract (brahmastra) concoction (GCMS- Analysis)
	Month
	Major Compounds 
	Dominant Compound
	[bookmark: _GoBack]Area % of Dominant Compound
	Details

	October
	Butanoic acid, p-Cresol, Globulol, Cyclohexenone derivative
	Butanoic acid
	55.55%
	Strong presence of organic acids and phenolic compounds indicating active fermentation & decomposition processes.

	November
	Butanoic acid, Acetic acid phenyl ester, Phthalan, Benzeneacetic acid, Globulol
	Butanoic acid
	28.08%
	Highest chemical diversity with aromatic acids, phenolics, esters, & cyclic compounds indicating advanced biochemical transformation.

	December
	Propanoic acid, Cyclohexanol acetate, Propane 2-ethoxy
	Cyclohexanol acetate derivative
	40.50%
	Moderate profile dominated by cyclic alcohol derivatives & propanoic acid suggesting stabilized fermentation.

	January
	Propanoic acid, Butanoic acid, Cyclohexanol acetate derivative
	Propanoic acid
	70.43%
	Simplest chromatographic profile dominated by short-chain fatty acids, indicating mature fermentation stage.

	February
	Butanoic acid, Phenol, Thiophene tetrahydro, Glycerin, 2-Piperidinone
	Butanoic acid
	49.24%
	High abundance of phenolics & sulfur-containing compounds indicating enhanced bioactive composition.

	March
	Cyclohexenone derivative, 3,3-Dimethylglutaric acid, Carbamic acid derivatives, Diethyl phthalate
	2-Cyclohexen-1-one derivative
	35.88%
	Complex profile with ketones, nitrogen-containing compounds, & cyclic derivatives suggesting advanced maturation & oxidation reactions.


Source: Central Instrumentation Facility (CIF) lab, Central University, Bathinda, Punjab
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