 Management of Pulse Beetle, Callosobruchus chinensis through different inert materials and plant powders in stored black gram 




  Abstract
The experiments were conducted in the laboratory under the Department of Entomology, S.K.N. College of Agriculture, Jobner (Jaipur) during the period from August, 2023 to April, 2024. Out of nine inert materials, viz., talc powder, sand/ bajri, gypsum, clay, Neem kernel powder, Neem leaf powder Karanj kernel powder, Karanj leaf powder and Tulsi leaf powder two dosages were evaluated among which the maximum developmental period was recorded on Neem kernel powder 2.5 g (38.22 days). It was followed by Neem leaf powder 2.5 g (37.33 days) and Karanj kernel powder 2.5 g (36.88 days). The minimum male adult longevity was observed in Neem kernel powder 2.5 g (5.33 days), which was found at par with Neem leaf powder 2.5 g (5.65 days) and Karanj kernel powder 2.5 g (6.10 days). The minimum female adult longevity was observed in Neem kernel powder 2.5 g (5.66 days). Which was found at par with Neem leaf powder 2.5 g (6.10days) and Karanj kernel powder (6.33 days).The adult emergence was minimum in Neem kernel powder 2.5 g (0.00-2.67 adults). It was followed by Neem leaf powder 2.5 g (0.00-2.71adults) and Karanj kernel powder (0.00-3.00 adults) up to 90 days of treatment, which was found most effective. The seed damage was minimum in Neem kernel powder 2.5 g (3.00-7.33 adults). It was followed by Neem leaf powder 2.5 g (3.12-7.69%) and Karanj kernel powder (3.22-7.89%) up to 90 days of treatment, which was found most effective. The weight loss was minimum followed by Neem kernel powder 2.5 g (1.16-5.37%), Neem leaf powder 2.5 g (1.21-5.54%) and Karanj kernel powder (1.23-6.16%) up to 90 days of treatment, which was found most effective.
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Introduction 
Blackgram, scientifically known as Vigna mungo (L.), goes by several common names as Urd, uradbean, mashbean and black mung bean. It is amongst the most prominent pulse crops cultivated worldwide, particularly in tropical and subtropical regions. This legume belongs to the Fabaceae family and boasts remarkable adaptability; thriving year-round across various agro-ecological zones in the country. Notably, blackgram contributes to soil health enhancement and environment maintenance. The grain of blackgram holds a significant nutritional profile, comprising 24 per cent protein, 1.8 per cent fat, 60.3 per cent carbohydrates along with notable levels of Phosphorus (385 mg/ 100 g), Calcium (145 mg/ 100 g), and Iron (7.8 mg/ 100 g). Furthermore, it serves as a rich source of Lysine and Tryptophan. Research has indicated its potential in managing elevated cholesterol levels (Muduli, 2022).

Material and Method
The investigation entitled ‘Management of Pulse Beetle, Callosobruchus chinensis (L.) in Stored blackgram, Vigna mungo (L.)' was conducted under laboratory conditions at Department of Entomology, S. K. N. College of Agriculture, Jobner from August, 2023 to April, 2024. The details of the experimental treatments, material used, techniques followed and criteria adopted for the plan of work to carry out the research is discussed herewith under the following headings:
Treatment of seeds: For evaluating efficacy of inert material and plant powders against C. chinensis, the inert material and fine powders of different plant products were prepared by drying them in shade and then grinded in electric grinder. The required quantity of inert materials and plant powder was mixed in 100 g sterilized and conditioned blackgram seeds. There were two dosages of inert materials (5.0, 7.5 g/ 100 g) and plant powders (1.0, 2.5 g/ 100 g). The treated seeds were stored in plastic jars. These treated seeds were considered as seed lot for taking out the required amount of seeds for the study.
 Release of insect in treated seed samples: A sample of 100 g seeds from treated treatment lot was drawn from each treatment for the experimentation and kept in plastic jars (69), each treatment was replicated thrice. 20 pairs of newly emerged beetles (equal sex) were released in each plastic jar. This exercise was repeated at 30, 60 and 90 days of treatment. The jars were covered with muslin cloth and fastened with rubber band. An untreated check was maintained for comparison.      
 Method of recording the observations: The observations were recorded on developmental period, adult longevity, adult emergence, seed damage and weight loss done by one generation as described below 
Developmental period: The time period from laying hatching of the eggs to emergence of adults in each replication of each host was recorded to estimate the developmental period of the insect.
Adult longevity: Adult longevity was recorded from the data of emergence of adult to date of death of adult in each replication of seeds.
 Adult emergence: The adult emergence subscript every three days interval. After counting the newly emerged adults, they were discarded from the sample so that further generation could not develop from them.
 Seed damage: The seed damage was recorded by visual observation. One hundred seeds were observed in each sample for recording the observation on seeds damage. The healthy seeds (uninfested) were sorted out and the remaining (infested) were counted.
Weight loss: The weight loss due to seed damage was recorded by excluding the frass and other materials from the seeds.
Table 1-Details of different inert materials and plant powders 
	S. No.
	Common Name
	Scientific Name
	Doses (parts per 100 parts of seed w/w)

	1.
	Talc powder
	-
	5.0, 7.5

	2.
	Sand/Bajri
	-
	5.0, 7.5

	3.
	Gypsum
	-
	5.0, 7.5

	4
	Clay
	-
	5.0, 7.5

	5.
	Neem kernel powder
	Azadirachta indica A. Juss
	1.0, 2.5

	6.
	Neem leaf powder
	Azadirachta indica A. Juss 
	1.0, 2.5

	7.
	Karanj kernel powder
	Pongamia glabra Vent. Juss
	1.0, 2.5

	8.
	Karanj leaf powder
	Pongamia glabra Vent.
	1.0, 2.5

	9.
	Tulsi leaf powder
	Ocimum sanctum L.
	1.0, 2.5

	10.
	Control (untreated)
	                  -
	-


      
Result and Discussion 
The results on the investigation entitied ‘Management of pulse beetle, Callosobruchus chinensis (L.) in stored blackgram, Vigna mungo (L.)’ have been presented in the preceding chapter. The observations presented in the form of inferences have been discussed in the present chapter keeping in view the findings of other workers. The relevant literature on other grains has been utilized as the information on seed blackgram is scanty.
The inert materials used were talc powder, sand / bajri, gypsum, clay, Neem kernel powder, Neem leaf powder, Karanj kernel powder, Karanj leaf powder and Tulsi leaf powder. The two dosage levels of inert materials, viz., 5.0 g, 7.5 g and plant powders, viz., 1.0 g, 2.5 g were evaluated against C. chinensis infestation on blackgram.  The efficacy of these inert materials and plant powder was evaluated by releasing the adults after 30 days, 60 days and 90 days of treatment for recording data on adult emergence, seed damage and weight loss of treated.
 Developmental period (days) 
The data revealed that the average developmental period of C. chinensis varied from 26.00 to 38.22 days in different treatment. The lowest developmental period of 26.00 days was recorded in clay 5.0 g, which significantly differed from other treatments. It was followed by gypsum 5.0 g (26.63 days) and sand 5.0 g (27.11 days). While, the maximum developmental period was recorded on Neem kernel powder 2.5 g (38.22 days) followed by Neem leaf powder 2.5 g (37.33 days) and Karanj kernel powder 2.5 g (36.88 days), which were found at par with each other. The developmental period was recorded on Karanj leaf powder 1.0 g (28.60 days) followed by talc powder 5.0 g (28.33 days) and Tulsi leaf powder 1.0 g (28.00 days), which were found at par with each other.
Adult longevity (days) 
The data obtained on male adult of C. chinensis longevity on different treatments revealed that the adult longevity varied from 5.33 to 8.85 days. The maximum adult male longevity recorded in clay 5.0 g (8.85 days) followed by gypsum 5.0 g (8.27 days) and sand 5.0 g (8.10 days), however, these were at par with each other. The lowest male adult longevity period of pulse beetle was observed in Neem kernel powder (5.33 days), which was found at par with Neem leaf powder (5.65 days) and Karanj kernel powder (6.10 days). The female adult longevity varied from 5.66 to 9.15 days. The maximum female adult longevity recorded in clay 5.0 g (9.15 days) followed by female adult longevity period in gypsum 5.0 g (8.99 days) and sand 5.0 g (8.33 days). The lowest female adult longevity period of pulse beetle was observed in Neem kernel powder 2.5 g (5.66 days), which was found at par with Neem leaf powder 2.5 g (6.10 days) and Karanj kernel powder (6.33 days).   Nisha (2020) recorded high longevity of male in turmeric and ginger 6.00, 7.33 days respectively, whereas short longevity period was observed in sweetflag and neem. Female had a longer life span than male.
 Adult emergence
The adult emergence of C. chinensis from the adults released after 30 days of inert materials and plant powders ranged from 0.00 to 8.52 adults. No adult emergence was observed in Neem kernel powder 2.5 g and Neem leaf powder 2.5 g, Karanj kernel powder 2.5 g and Karanj leaf powder 2.5 g. These treatments were superior and differed significantly with other treatments. It was followed by Neem kernel powder 1 .0 g (1.52 adults), Neem leaf powder 1.0 g (2.05 adults). Higher adult emergence was observed in treatments such as clay 5.0 g (8.52 adults), gypsum 5.0 g (8.02 adults), sand 5.0 g (7.33 adults) and Tulsi leaf powder 1.0 g (5.67 adult) which were on par with each other. In untreated check more adult emergence (41.22 adults) compared to all treatments was registered. The adult emergence of C. chinensis from the adults released after 60 days of inert materials and plant powder of treatment ranged from 1.01 to 15.78 adults. Least adult emergence was observed in Neem kernel powder 2.5 g (1.01 adult), it was superior treatment and differed significantly with other treatments. It was followed by Neem leaf powder 2.5 g (1.01 adults), Karanj kernel powder 2.5 g (1.10 adults), Karanj leaf powder 2.5 g (1.28 adults). The treatment which recorded more adult emergence was clay 5.0 g (15.78 adults). It was followed by gypsum 5.0 g (14.22 adults) and sand 5.0 g (13.33 adults). The adult emergence in control (44.41 adults) was higher and it differed significantly with all treatments. 
After 90 days of treatment, adult emergence ranged from 2.67 to 28.63 adults. Least adult emergence was observed in Neem kernel powder 2.5 g (2.67 adult), it was superior treatment and differed significantly with other treatments. It was followed by Neem leaf powder 2.5 g (2.71 adults) and Karanj kernel powder 2.5 g (3.00 adults). The treatment which recorded more adult emergence was clay 5.0 g (28.63 adults). It was followed by gypsum 5.0 g (26.19 adults), sand 5.0 g (24.67 adults) and Tulsi leaf powder 1.0 g (20.22 adults). The adult emergence in control (46.71 adults) was higher and differed significantly with all treatments. Singh (2017) observed that average mean adult emergence at 30, 60 and 90 days after release of adult pulse beetle on the seeds treated with diatomaceous earth @ 5 g /kg seed, custard apple leaf powder @ 5 g/ kg seed, Neem leaf powder @ 5 g /kg seed and cow dung ash @ 5 g/ kg seed were 8.32, 11.33 and 13.66; 12.32, 14.66 and 16.32; 17.66, 21.67 and 49.01; 17.32, 22.67 and 51.33 adults, respectively. Govindhan et al. (2020) reported the adult emergence in Tulsi powder treated seeds (55.6%). Nisha (2020) reported that a after 24, 48 and 72 hours release of C. chinensis, the botanical powders like turmeric and ginger exhibited to be the maximum numbers of adults oriented in green gram (13.00 & 15.33, 11.33 & 12.33, 9.66 & 10.00). Whereas, lowest number of adults oriented was recorded in Sweetflag, Notchi and Neem treated seeds (3.66, 5.00 & 7.00), (3.33, 4.00 & 5.33, 2.00) and (2.00, 2.66 & 4.00). 
The seed damage of C. chinensis from the adults released after 30 days Hours of inert materials and plant powder treatment ranged from 3.00 to 32.67 per cent. Least adult emergence was observed in Neem kernel powder 2.5 g (3.00%).This was superior treatment which differed significantly with other treatment. It was followed by Neem leaf powder 2.5 g (3.12%) and Karanj kernel powder 2.5 g (3.22%). The least effective treatment in which maximum seed damage was observed include clay 5.0 g (32.67%). It was followed by gypsum 5.0 g (31.80%), sand 5.0 g (31.67%) and Tulsi leaf powder 1.0 g (28.00%). All other treatments ranked in the middle order. The seed damage observed in control (61.00%) was significantly higher as compared to treatments. The seed damage of from the adults released after 60 days of inert materials and plant powders treatment varied from 4.13 to 35.66 per cent. Least adult emergence was observed in Neem kernel powder 2.5 g (4.13%). This was superior treatments which differed significantly with other treatment. It was followed by Neem leaf powder 2.5 g (4.33 %) and Karanj kernel powder 2.5 g (4.56%). Maximum seed damage was observed in clay 5.0 g (35.66%) which differed significantly with other treatments. It was followed by gypsum 5.0 g (35.4%) and sand 5.0 g (34.33%), untreated check recorded maximan seed damage (64.67%) and differed significantly with all treatment. 
After 90 days of inert materials and plant powders treatments, seed damage among varied from 7.33 to 56.33 per cent. The superior treatment in which least seed damage was observed includes Neem kernel powder 2.5 g (7.33%). It was followed by Neem leaf powder 2.5 g (7.69%) and Karanj kernel powder (7.89%). The treatment which exhibited most seed damage was clay 5.0 g (56.33%) which differed significantly with other treatments. It was followed by gypsum 5.0 g (55.30%), sand 5.0 g (53.89%) and Tulsi leaf powder 1.0 g (49.05%). Untreated maximum seed damage (66.67%) as compared to treatments. The present findings also draw considerable support from the work of Misra (2000) who found Neem leaf powder treatment as an ideal treatment at 3 per cent dose in blackgram seeds resulting in less seed damage by C. chinensis. Pareek (2007) recorded lowest grain damage and weight loss in cow dung ash followed by lime, sand (bajri), wood ash and talc powder, while maximum in clay followed by gypsum on the C. cephalonica which were in accordance with the present findings.
Weight loss (%)
The weight loss of C. chinensis from the adults released after 30 days of inert materials and plant powder treatment ranged from 1.16 to 15.60 per cent. Least weight loss was observed in Neem kernel powder 2.5 g (1.16%). These treatments were superior and differed significantly with other treatments. It was followed by Neem leaf powder 2.5 g (1.21%), Karanj kernel powder 2.5 g (1.23%). The least effective treatment in which more weight loss observed was clay 5.0 g (15.60%). It was followed by gypsum 5.0 g (15.44%) and sand 5.0 g (15.26%). Sand 7.5 g and Tulsi leaf powder 1.0 g were on par with each other in which 7.00 per cent weight loss was observed. All other treatments were ranked in the middle order. Untreated check recorded more weight loss (45.05%) as compared to all treatments used. 
After 60 days of inert materials and plant powders treatment, weight loss among different treatments ranged from 4.33 to 20.22 per cent. Weight loss observed was lowest in Neem kernel powder 2.5 g, Neem leaf powder 2.5 g and Karanj kernel powder 2.5 g. These treatments were superior and differed significantly with other treatments. It was followed by Neem kernel powder 2.5 g (6.16%), Neem leaf powder 2.5 g (7.33%) and Karanj kernel powder 2.5 g (8.01%). The treatment which recorded more weight loss was clay 5.0 g (20.22%). It was followed by gypsum 5.0 g (19 85%) and sand 5.0 g (19.67%). When compared to all other treatments weight loss recorded was more in untreated check (46.00%) as compared to treatments. After 90 days of treatment, weight loss among different treatments ranged from 5.37 to 25.67 per cent. The superior treatment in which less weight loss observed was Neem kernel powder (5.37%). It was followed by Neem leaf powder 2.5 g (5.48%), Karanj kernel powder (6.16%). The inferior treatment in which more weight loss observed was clay 5.0 g (25.67%). It was followed by gypsum 5.0 g (25.44%) and sand 5.0 g (24.89%). All other treatments were ranked in the middle order. Rathod et al. (2019) who found that Ocimum canum leaf powder 3g /kg of green gram treated seeds showed least weight loss. The present result corroborate the finding of Singh (2017) who reported that weight loss of moong bean seeds due to pulse beetle infestation in case of diatomaceous earth @ 5 g/ kg, custard apple leaf powder 5 g/ kg seed, Neem leaf powder 5 g/ kg seed and cow dung ash 5 g/ kg seed were 3.28, 6.27, 13.46 and 13.65 per cent respectively. Similarly, Jatav et al. (2019) observed lowest (5.07%) weight loss in custard apple leaf powder (10 g/kg) treated seeds at 90 days of storage. The maximum weight loss (23.40%) was recorded in the untreated control. However, powders of Neem leaf powder, Dhatura leaf powder and cow dung were least effective in protecting grains from the damage of pulse beetle when applied at 10 g/kg of seeds.
Table-2.Effect of different inert materials and plant powders on developmental period and adult longevity (days) of C. chinensis in stored blackgram
	S.No. 
	Treatments	
	Dosage
g /100 g
	Developmental period (days)
	Longevity
(days)

	
	
	
	
	Male
	Female

	1.
	Talc powder
	5.0
	28.33
	7.87
	7.99

	
	
	7.5
	34.00
	7.30
	7.66

	2.
	Sand/Bajri
	5.0
	27.11
	8.10
	8.33

	
	
	7.5
	31.12
	7.24
	7.36

	3.
	Gypsum	
	5.0
	26.63
	8.27
	8.99

	
	
	7.5
	28.77
	7.66
	7.87

	4.
	Clay
	5.0
	26.00
	8.85
	9.15

	
	
	7.5
	28.55
	8.01
	8.15

	5.
	Neem kernel powder
	1.0
	33.63
	6.21
	6.45

	
	
	2.5
	38.22
	5.33
	5.66

	6.
	Neem leaf powder
	1.0
	30.00
	6.55
	6.87

	
	
	2.5
	37.33
	5.65
	6.10

	7.
	Karanj kernel powder
	1.0
	29.67
	6.82
	7.10

	
	
	2.5
	36.88
	6.10
	6.33

	8.
	Karanj leaf powder
	1.0
	28.60
	7.36
	7.44

	
	
	2.5
	34.22
	7.46
	7.87

	9.
	Tulsi leaf powder
	1.0
	28.00
	8.00
	8.10

	
	
	2.5
	33.11
	7.76
	7.99

	10.
	Control
	
	25.00
	10.00
	11.03

	
	S.Em.±
	-
	0.60
	0.13
	0.11

	
	C.D.at 5%
	-
	1.73
	0.38
	0.32




Table-3 Effect of different inert material and plant powders on adult emergence (numbers) C. chinensis in stored blackgram
	S. No. 
	Treatment 
	Dosage g/100 g
	  30 
days
	60 
days
	90
days
	Mean

	1.
	Talc powder
	5.0
	2.67
(1.77)
	7.21
(2.77)
	17.00
(4.18)*
	8.96

	
	
	7.5
	3.03
(1.88)
	5.60
(2.46)
	9.33
(3.13)
	5.98

	2.
	Sand/Bajri
	5.0
	7.33
(2.80)
	13.33
(3.72)
	24.67
(5.02)
	15.11

	
	
	7.5
	5.67
(2.48)
	6.00
(2.55)
	13.60
(3.75)
	8.42

	3.
	Gypsum	
	5.0
	8.02
(2.92)
	14.22
(3.84)
	26.19
(5.16)
	16.14

	
	
	7.5
	4.84
(2.31)
	6.33
(2.61)
	14.67
(3.89)
	8.61

	4.
	Clay
	5.0
	8.52
(3.00)
	15.78
(4.03)
	28.63
(5.40)
	17.64

	
	
	7.5
	3.90
(2.10)
	6.78
(2.70)
	14.66
(3.88)
	8.42

	5.
	Neem kernel powder
	1.0
	1.52
(0.57)
	4.56
(2.24)
	7.00
(2.74)
	4.36

	
	
	2.5
	0.00
(0.71)
	1.01
(1.23)
	2.67
(1.76)
	1.22

	6.
	Neem leaf powder
	1.0
	2.05
(1.60)
	5.26
(2.39)
	12.33
(3.58)
	6.54

	
	
	2.5
	0.00
(0.71)
	1.10
(1.26)
	2.71
(1.79)
	1.27

	7.
	Karanj kernel powder
	1.0
	2.39
(1.70)
	6.00
(2.55)
	9.66
(3.18)
	6.01

	
	
	2.5
	0.00
(0.71)
	1.28
(1.33)
	3.00
(1.87)
	1.42

	8.
	Karanj leaf powder
	1.0
	4.33
(2.20)
	6.20
(2.59)
	13.00
(3.67)
	7.84

	
	
	2.5
	0.00
(0.71)
	2.22
(1.65)
	7.67
(2.85)
	3.29

	9.
	Tulsi leaf powder
	1.0
	5.67
(2.48)
	7.04
(2.74)
	20.22
(4.55)
	10.97

	
	
	2.5
	3.65
(2.04)
	6.67
(2.68)
	12.30
(3.85)
	7.54

	10.
	Control
	-
	41.22 (6.46)
	44.41
(6.70)
	46.71
(6.87)
	44.11

	
	S.Em.±
	
	0.03
	0.07
	0.10
	

	
	C.D. at 5%
	
	0.11
	0.21
	0.30
	


*Figures in parentheses are √ (x+0.5) value

Table-4 Effect of different inert materials and plant powders on seed damage (%) due to C. chinensis in stored blackgram
	S. 
No. 
	Treatment 
	Dosage
g/100 g
	  30 
days
	60 
Days
	90
days
	Mean

	1.
	Talc powder
	5.0
	16.95
(24.29)
	29.67
(31.95)
	48.15
(43.37)*
	31.59

	
	
	7.5
	15.00
(22.79)
	17.30
(24.58)
	30.66
(33.62)
	20.98

	2.
	Sand/Bajri
	5.0
	31.67
(34.24)
	34.33
(35.86)
	53.89
(47.23)
	39.96

	
	
	7.5
	14.66
(22.51)
	17.00
(24.35)
	34.67
(36.07)
	22.11

	3.
	Gypsum	
	5.0
	31.80
(34.33)
	35.41
(36.52)
	55.30
(48.04)
	40.83

	
	
	7.5
	15.00
(22.78)
	17.67
(24.86)
	37.52
(37.57)
	23.39

	4.
	Clay
	5.0
	32.67
(34.86)
	35.66
(36.67)
	56.33
(48.64)
	41.55

	
	
	7.5
	16.00
(23.58)
	18.00
(25.10)
	40.48
(39.51)
	24.82

	5.
	Neem kernel powder
	1.0
	5.88
(14.03)
	8.00
(16.41)
	12.15
(20.39)
	8.67

	
	
	2.5
	3.00
(9.97)
	4.13
(11.73)
	7.33
(14.53)
	4.82

	6.
	Neem leaf powder
	1.0
	7.81
(16.14)
	9.67
(18.05)
	12.43
(20.63)
	9.97

	
	
	2.5
	3.12
(10.08)
	4.33
(11.94)
	7.69
(14.95)
	5.04

	7.
	Karanj kernel powder
	1.0
	12.67
(20.81)
	9.67
(18.09)
	13.00
(21.12)
	11.78

	
	
	2.5
	3.22
(10.24)
	4.56
(12.31)
	7.89
(14.99)
	5.22

	8.
	Karanj leaf powder
	1.0
	14.00
(21.94)
	11.00
(19.26)
	14.26
(21.58)
	13.08

	
	
	2.5
	12.33
(20.54)
	18.00
(25.10)
	14.03
(21.96)
	14.78

	9.
	Tulsi leaf powder
	1.0
	28.00
(31.95)
	29.33
(32.79)
	49.05
(44.45)
	35.46

	
	
	2.5
	18.00
(25.10)
	20.67
(27.04)
	33.66
(35.46)
	24.11

	10.
	Control
	-
	61.00
(51.36)
	64.67
(54.22)
	66.67
(54.74)
	64.11

	
	S.Em.±
	
	0.67
	0.64
	0.63
	

	
	C.D. at 5%
	
	1.92
	1.85
	1.81
	


*Figures in parentheses are angular transformed value

Table-5 Effect of different inert materials and plant powders on weight loss (%) due to C. chinensis in stored blackgram
	S. 
No. 
	Treatment 
	Dosage g/100 g
	  30 
days
	60 
Days
	90
Days
	Mean

	1.
	Talc powder
	5.0
	6.42
(14.68)
	14.00
(21.97)
	16.31
(23.82)*
	12.24

	
	
	7.5
	4.99
(12.91)
	12.00
(20.27)
	10.68
(19.07)
	9.22

	2.
	Sand/Bajri
	5.0
	15.26
(22.99)
	19.67
(26.32)
	24.89
(29.93)
	19.94

	
	
	7.5
	7.00
(15.34)
	14.68
(22.53)
	18.67
(25.60)
	13.45

	3.
	Gypsum	
	5.0
	15.44
(23.13)
	19.85
(26.45)
	25.44
(30.29)
	20.24

	
	
	7.5
	7.67
(16.08)
	15.41
(23.11)
	20.04
(26.59)
	14.37

	4.
	Clay
	5.0
	15.60
(23.26)
	20.22
(26.72)
	25.67
(30.44)
	20.49

	
	
	7.5
	10.07
(18.44)
	17.07
(24.38)
	22.52
(28.31)
	16.55

	5.
	Neem kernel powder
	1.0
	2.33
(8.73)
	6.16
(14.37)
	7.44
(15.73)
	4.60

	
	
	2.5
	1.16
(6.18)
	4.33
(12.01)
	5.37
(13.32)
	3.62


	6.
	Neem leaf powder
	1.0
	3.00
(9.97)
	7.33
(15.71)
	7.66
(16.01)
	5.99

	
	
	2.5
	1.21
(6.29)
	4.60
(12.37)
	5.48
(13.49)
	3.76

	7.
	Karanj kernel powder
	1.0
	3.05
(9.96)
	8.01
(16.44)
	8.26
(16.65)
	6.44

	
	
	2.5
	1.23
(6.36)
	4.68
(12.50)
	6.16
(14.34)
	4.02

	8.
	Karanj leaf powder
	1.0
	4.03
(11.59)
	10.00
(18.38)
	8.66
(17.10)
	22.69

	
	
	2.5
	4.97
(12.84)
	7.22
(15.56)
	8.44
((16.87)
	6.87

	9.
	Tulsi leaf powder
	1.0
	7.00
(15.32)
	17.00
(24.35)
	18.48
(25.46)
	14.16

	
	
	2.5
	6.33
(14.57)
	14.67
(22.52)
	15.22
(22.96)
	12.07

	10.
	Control
	-
	45.5
(42.43)
	46.00
(42.71)
	48.00
(43.85)
	46.5

	
	S.Em.±
	
	0.46
	0.42
	0.65
	

	
	C.D. at 5%
	
	1.32
	1.21
	1.87
	


*Figures in parentheses are angular transformed values
Conclusion
 Considering the effect of different inert materials and plant powders used as seed protectant of blackgram, Neem kernel powder 2.5 g was found to be superior treatment. Adult longevity, adult emergence, seed damage and weight loss were significantly lower in Neem kernel powder treatment. It was followed by Neem leaf powder, Karanj kernel powder. 
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