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ABSTRACT
The present investigation was conducted at the College of Agriculture, Raipur(C.G.) to Study on IPM strategies against linseed bud fly during 2020-2021 to 2021-2022.  Keeping in view the severity of linseed bud-fly and harmful effect of insecticides it was felt to control this pest by cultural practices involving two date of sowing (25th November and 10th December),Two agronomic practices i.e. farmer’s practices (broadcast of old variety Neelum) and improved practices (line sowing of new improved variety RLC-143 and four protection levels so that the crop may be saved from the damage caused by the pest. As per data recorded during experiment minimum budfly infestation was found in line showing with RLC 143 which is 25.05% and 25.06% in both years 2020-2021 and 2021-2022, respectively. In sowing schedule during the year 2020 - 2021 minimum budfly infestation was recorded which in first date of sowing (25 November) which was 21.68% and during year 2021 - 2022 minimum budfly infestation was recorded in second date of showing (10 December) which was 23.72%. In interaction effect of protection levels and agronomic practices lowest budfly infestation was observed in third protection level with second method of sowing which was  9.45% in 2020-2021 and  9.58% in 2021-2022. In interaction effect of sowing schedule and protection levels on minimum budfly infestation was recorded in third protection level with first date of sowing which was 7.96% in 2020-2021 and 8.03% in 2021-2022. In combined interaction effect of agronomic practices, showing schedule and protection levels, pooled lowest budfly infestation was recorded with second method of sowing which is line sowing with first date of sowing (25th November) and third protection level which was 16.01%.
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INTRODUCTION
Linseed, Linum usitatissimum Linn is one of the most important industrial oilseed crops of India. In India, it is mainly cultivated as an annual Rabi oilseed crop under input starved and moisture stress situation. Linseed oil is extensively used in the industry for manufacture of paints, varnishes, lithographic ink and soaps. A very small fraction of it is used for edible purpose. The oil cake is a nutritious feed for milch cattle and is also used as manure. Recent advances in medical research have found linseed as best herbal source of Omega-3 and Omega-6 fatty acids with immense nutritional/medicinal effect on human body system. Essential Omega-3 fatty acid (Alfa lenolenic acid) plays an important role in lowering cholesterol, reducing inflammatory disorder like rheumatoid arthritis and providing immunity and cardiovascular benefits. In Chhattisgarh, linseed is cultivated over 86 thousand hectare area with a production of 24.2 thousand tones and productivity of 281 kg/ha. It is a major crop grown as “utera” during Rabi season. The important linseed growing districts of Chhattisgarh are Rajnandgaon, Durg, Bilaspur, Kabirdham, Raipur, Dhamtari, Surguja, Kanker and Raigarh (Damodaran and Hegde, 2005). Linseed crop is attacked by a number of insect pests at various phases of its growth. Linseed budfly, (Dasyneura lini Barnes) with 88 per cent grain yield losses, is a key pest of this crop followed by semilooper (Plusia orichalsia Fab), thrips (Caliothrips indicus Bagnall) and linseed caterpillar (Spodoptera exigua Hub) (Malik et .al. 2000). Yield of linseed crops is often reduced below its potential because of pests and diseases. The control of these pests regularly results in increase yield but also rise in cost of production. Most farmers are dependent on chemical pesticides, which not only increasing the cost of production, but also causing the harmful effects on the environment, by residual effects and harming our natural and beneficial insects (Bansidharrao, 2003). Recently, several entomologists at the global level have focused the need for discovering such integrated management techniques to control insects pests, that will help to optimize overall agricultural production without upsetting the balance of nature. This has imposed the use of target specific compound with low persistence and more emphasis should be based on integrated pest management which is based on host plant resistance to insect pests (Adewusi and Oshipitan, 2013). The need to phase out the use of chemical pesticides is now being felt and the use of plant products, bio-control agents, cultural and mechanical methods of plant protection are catching momentum of late. Need based application of any insecticide for management of an insect pest in an IPM programme requires prior knowledge of damaging threshold levels of pest population and vulnerable stage of the crop. The concept of integrated pest management is very encouraging as it provides an appropriate alternative control measure to the pest problem which is caused due to widespread introduction of monogenic resistant cultivars, killing of natural enemies, resistance problem among insects to insecticides, residue hazards of pesticides, upsetting of pest balance in nature and also due to abandonment of cultural control.
MATERIALS AND METHODS
Field experiment was conducted during Rabi season of 2020-21and 2021-22 on linseed at Research Farm, College of Agriculture, Raipur (C.G.).The experiment was conducted under Factorial Randomized Block Design (FRBD) with three factors having two agronomic practices, two dates of sowing and four protection levels. The combination of these factors were made separately and each treatment was replicated three times with plot size of 5x4m. Chemical fertilizers such as nitrogen, phosphorus and potash @ 40 N2: 20 P2O5 : 10K2O kg/ha was applied at the time of field preparation.
Experiments were formulated as below
A. Agronomic practices (2)
A1:Farmers practice
· Broadcasting of Neelum variety.
A2:Improved practice
· Line sowing of RLC 143.
B. Sowing time (2)
S1 = Optimum date of sowing during the last week of November
S2 = Two weeks delayed date of sowing
C. Plant protection measures (4)
C1 = No protection.
C2 = Need base application of insecticide (Imidacloprid 200SL @ 100 ml/ha)
C3 = 1st spray of Insecticide (Imidacloprid 200SL @ 100 ml/ha) and 2nd spray of
NSKE 5 %
C4 = 1st spray of NSKE 5 % and 2nd spray of Imidacloprid 200SL @100 ml/ha
Budfly infestation was recorded at dough and before harvesting stage of the crop on randomly selected ten plants per plot. The data on per cent bud infestation recorded were analyzed under Factorial Randomized Block Design.


RESULTS AND DISCUSSION
[bookmark: _GoBack]By considering the seriousness of linseed budfly issue and the detrimental impacts of insecticide deemed necessary to manage this pest by involving cultural practices with two date of sowing (25th November and 10th December ),Two agronomic practices i.e farmers practices (broadcast of Neelum variety) and improved variety (line sowing of improved variety RLC-143) and four protection levels which were involved with spraying of Imidacloprid 200SL @ 100 ml/ha and NSKE 5 % so that the crop may be saved from the damage caused by the pest. As per data recorded during experiment minimum budfly infestation was found in line sowing with RLC 143 which was 25.05% and 25.06% in both years 2020-2021 and 2021-2022, respectively. In sowing schedule during the year 2020 - 2021 minimum budfly infestation was recorded in first date of sowing (25th November) which was 21.68% and during year 2021 - 2022 minimum budfly infestation was recorded in second date of showing (10th December) which was 23.72%.  Among protection levels lowest  minimum budfly infestation was recorded in C3 i.e spraying of Imidacloprid 200SL @ 100 ml/ha followed by NSKE 5 % which was 18.40% and 20.21% during 2020-2021 and 2021-2022, respectively. Table- 1.Gupta (2006) stated that the early sown crop (25th November) had significantly low bud-fly infestation (18.49 percent) as compared to late sown (8th December) crop with 36.04 percent bud damage. He reported that low bud fly damage found in early sown crop. In interaction effect of protection levels and agronomic practices lowest budfly infestation was observed in third protection level C3 i.e spraying of Imidacloprid 200SL @ 100 ml/ha followed by NSKE 5 %  with second method of sowing which was  17.18% in 2020-2021 and  18.02% in 2021-2022. Table-2.Similar findings were also confirmed Malik (1996), Rai (1997), AICRP 2009-10 & 2010-11 that bud-fly infestation in early sown crop with Padmini + improved agronomic practices were least damaged by linseed bud-fly as compared to late sown Interaction between date of sowing and agronomic practices was found significant for bud-fly infestation. In interaction effect of sowing schedule and protection levels on minimum budfly infestation was recorded in third protection level with first date of sowing which was 14.90% in 2020-2021 and 19.83% in 2021-2022. Table-3.Solunke (2003) reported that significantly low bud damage of 12.20 percent in variety padmini sown on 21st November when the crop was protected with spray of tobacco leaf extract followed by Dimethoate. Similarly in the present studies minimum bud damage 8.96 percent was recorded on padmini variety sown on 25th November under improved practices when the crop was treated with Imidacloprid 200 SL (100 ml/ha) followed at 15 days interval by tobacco leaf extract (5%).  In combined interaction effect of agronomic practices, showing schedule and protection levels, pooled lowest budfly infestation was recorded with second method of sowing which is line sowing with first date of sowing (25th November) and third protection level which was 16.01%. Table-4. Present study agree with the result of (AICRP 2009-10 & 2010-2011) that sowing of high yielding improved variety at optimum sowing time of the region grown under improved package of practices and bud-fly management by two fort night sprays of Imidacloprid 17.8 SL and tobacco leaf extract or vice –versa received minimum bud-fly infestation under at Kanpur and Raipur. Present study agree with the result of (AICRP 2009-10 & 2010-2011) that sowing of high yielding improved variety at optimum sowing time of the region grown under improved package of practices and bud-fly management by two fort night sprays of Imidacloprid 17.8 SL and tobacco leaf extract or vice –versa received minimum bud-fly infestation under at Kanpur and Raipur.


















Table- 1 Effect of Crop Management Components on bud-fly incidence of Linseed during Rabi, 2020-21 and 2021-22.
	Treatment
	Bud fly Incidence 
(%) 2020
	Bud fly Incidence (%) 2021
	Mean 

	Agronomic practices

	A1
	25.08
	24.38
	24.73

	A2
	25.05
	25.06
	25.05

	SEm ( + )
	0.93
	0.73
	0.71

	CD at 5%
	2.69
	2.12
	2.04

	Sowing Schedule

	S1
	21.68
	23.72
	22.70

	S2
	28.45
	25.72
	27.09

	SEm ( + )
	0.93
	0.73
	0.71

	CD at 5%
	2.69
	2.12
	2.04

	Plant protection levels

	C1
	35.54
	31.79
	33.66

	C2
	24.61
	24.07
	24.34

	C3
	18.40
	20.21
	19.31

	C4
	21.72
	22.83
	22.27

	SEm ( + )
	1.32
	1.04
	1.00

	CD at 5%
	3.81
	2.99
	2.89













Table- 2 Interaction effect of protection levels (C) and agronomic practices (A) on percent bud-fly incidence.
	C
A

	C1 (2020)
	C1
(2021)
	Mean
	C2 (2020)
	C2
(2021)
	Mean
	C3
(2020)
	C3
(2021)
	Mean
	C4
(2020)
	C4
(2021)
	Mean 

	A1
	35.87
	30.87
	23.84
	22.33
	21.55
	20.61
	19.52
	22.39
	10.27
	22.52
	22.74
	12.01

	A2
	35.21
	32.72
	22.88
	26.88
	26.58
	20.39
	17.18
	18.02
	9.52
	20.91
	22.93
	11.71

	SEm ( + ) A x C CD at 5%
	1.87
5.39
	1.42
4.09
	1.47
4.23
		1.87
5.39

	

	

	

	



	1.42
4.09
	1.47
4.23
	1.87
5.39
	1.42
4.09
	1.47
4.23
	1.87
5.39
	1.42
4.09
	1.47
4.23



Table – 3 Interaction effect of sowing schedule (S) and protection levels (C) on percent bud-fly incidence
	C
S
	C1 (2020)
	C1
(2021)
	Mean
	C2 (2020)
	C2
(2021)
	Mean
	C3
(2020)
	C3
(2021)
	Mean
	C4
(2020)
	C4
(2021)
	Mean 

	S1
	31.22
	29.74
	30.48
	21.27
	22.47
	21.87
	14.90
	19.83
	17.37
	19.23
	22.85
	21.04

	S2
	39.85
	33.83
	36.84
	27.95
	25.66
	26.81
	21.80
	20.57
	21.19
	24.20
	22.82
	23.51

	SEm ( + ) A x C 
CD at 5%
	1.87
5.39
	1.42
4.09
	1.47
4.23
		1.87
5.39

	



	1.42
4.09
	1.47
4.23
	1.87
5.39
	1.42
4.09
	1.47
4.23
	1.87
5.39
	1.42
4.09
	1.47
4.23



Table – 4. Interaction effect of Agronomic Practices (A) and sowing schedule (S) and Protection levels (C) on percent bud-fly incidence
	
S X C	A
	S1
 (2020)
	S1 
(2021)
	Mean
	S2
(2020)
	S2
(2021)
	Mean

	A1C1
	31.81
	27.48
	29.65
	39.8
	34.25
	37.08

	A1C2
	16.81
	19.81
	18.31
	28.04
	23.29
	25.57

	A1C3
	15.48
	22.15
	18.82
	19.85
	22.62
	23.19

	A1C4
	18.38
	21.58
	19.98
	21.74
	23.90
	25.29

	A2C1
	39.92
	32.01
	31.31
	30.68
	33.42
	36.60

	A2C2
	27.85
	25.13
	25.43
	25.73
	28.04
	28.04

	A2C3
	23.75
	17.51
	16.01
	14.51
	18.52
	19.19

	A2C4
	26.67
	24.11
	22.01
	20.08
	21.74
	21.74

	SEm ( + ) A x S x C
	2.64
	2.07
	2.00
	2.64
	2.07
	2.00

	CD at 5%
	7.62
	5.99
	5.78
	7.62
	5.99
	5.78
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