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ABSTRACT

            Blackgram (Vigna mungo L.) is a vital pulse crop valued for its high protein content and role in sustainable agriculture. To evaluate the efficacy of different treatments in combination with chemical insecticides in managing Yellow Mosaic Disease (YMD) and Bud Necrosis through vector control, a field experiment was conducted during the rabi, 2019-20 at the Agricultural Research Station (ARS), Utukur, Andhra Pradesh. Among the tested treatment combinations tested, seed treatment with Imidacloprid 600 FS @ 5 ml/kg seed + sowing of four border rows of Jowar/Maize + Installation of Yellow and blue sticky traps @ 4/acre + removal of virus infected plants + spraying of Diafenthiuron 50% WP @ 1.25 g/l at 30 & 45 DAS proved effective in minimizing Yellow Mosaic Disease (YMD) and Bud Necrosis incidence with 4.67 % and 6.37 % respectively with seed yield of 1218 kg/ha and Cost Benefit ratio of 1 : 3.37.
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INTRODUCTION
            Blackgram [Vigna mungo (L.) Hepper] (2n=22) is indigenous to India or Indo-Burma region and one of the most important self-pollinated, short-duration grain leguminous crop grown extensively in major tropical and sub-tropical countries of the world (Biswass et al., 2008). The productivity of blackgram is constrained by various biotic stresses, of which yellow mosaic disease (YMD) and Bud Necrosis causing significant yield losses (Malathi and John, 2008 ; Biswas et al., 2012). Blackgram is the third important pulse crop of India. It is a drought tolerant, grown twice in a year and fits well in Indian crop rotation program. It contains a relatively high proportion of easily digestible good quality protein (24%) with low flatulence and is also rich in iron contents (40-70 ppm), making it an ultimate choice for balanced diets (Salam et al., 2009). Worldwide, India is the largest producer of blackgram, yielding 3.60 million tons of grains in an area about 5.60 million hectares. However, the average productivity of blackgram in India is quite low (~546 kg/ha) (Project Coordinators Report-2018). However, the reasons for low yield of blackgram are numerous and the crop is attacked many insect pests and diseases (e.g.: Alternaria leaf spot, Cercospora leaf spot, powdery mildew, viral diseases i.e leaf crinkle, YMD & bud necrosis etc.) and other abiotic factors from seedling to maturity stage. All the viral diseases in blackgram are transmitted by sucking pests (thrips, whitefly and aphids), efforts were made for development of resistant varieties but success was achieved only in case of YMV tolerant varieties. Since, there is no proven technology to management viral disease directly, management of the vectors is the appropriate strategy adopted for containing the incidence and spread of the viral diseases. However, continuous use of only insecticides leads to quick development of resistance in the sucking pests and become ineffective. With this background, the present study was conducted with the main objective to identify the effective and economical treatment combination/module for the management of viral diseases in blackgram by employing the treatments in an integrated approach for effective management of sucking pests for control of vector transmitted viral diseases in Blackgram.
OBJECTIVES :  
         To find out the new, effective and economical treatment combination for the management of three viral diseases (Yellow Mosaic Disease, Leaf crinkle and Bud necrosis).
MATERIALS AND METHODS  : 
           A field experiment was conducted in the farm of Agricultural Research Station, Utukur which is situated at 14.450N Latitude & 78.810E Longitude for three consecutive rabi seasons to study the effect of treatment combinations under field conditions as presented in Fig.1. The experiment was planned with seven treatment combinations including untreated check, consisting of insecticide as seed treatment, removal and destruction of virus infected plants, sowing of 4-6 rows as border crop with Jowar/ Maize, installation of yellow and blue sticky traps @ 4/acre and need based spraying of insecticides at 30 & 45 DAS which were laid out in Randomized Block Design (RBD) with three replications. In the current study, LBG-645 is used as tolerant/susceptible variety for sowing. The crop was well managed by adopting all agronomic packages as recommendations prescribed by ANGRAU. Observations on Per cent Disease Incidence for viral diseases and yield/plot was recorded at harvest later converted to Yield/ha. Cost-Benefit Ratio (CBR) was worked out. Per cent Disease Incidence was calculated as   
          Per cent Disease Incidence (%) = Number of infected plants/Total Number of plants × 100






Table  1 : Treatment Details
	Tr. No
	
Treatments

	T1
	Seed treatment with Imidacloprid  600 FS @ 5 ml/kg + 4 border rows of jowar/maize + removal of virus infected plants + Installation of yellow and blue sticky traps @ 4 /acre + spraying of Diafenthiuron @ 1.25 g /l @ 30 & 45 DAS

	T2
	Seed treatment with Imidacloprid  600 FS @ 5 ml/kg+ spraying of neem oil @ 5 ml/l @ 20 DAS + Spraying of imidacloprid @ 0.4 ml/l at 30 & 45 DAS

	T3
	 Seed treatment with Imidacloprid  600 FS @ 5 ml/kg + Installation of yellow sticky traps @ 4 /acre + Spraying of thiamethoxam @ 1.25 g/l at 30 & 45 DAS

	T4
	 Seed treatment with Imidacloprid  600 FS @ 5 ml/kg+ spraying of neem oil @ 5 ml/lt  at 20 DAS+ Removal of virus infected plants + Spraying of profenophos @ 2 ml/l at 30 & 45 DAS

	T5
	 Seed treatment with Imidacloprid  600 FS @ 5 ml/kg+ Installation of yellow sticky traps @ 4 /acre+ Removal of virus infected plants+ need based spray of acephate @ 1.5 g/l+ spraying of spiromesifen  @ 1  ml/l  at  30 & 45 DAS

	T6
	 Seed treatment with Imidacloprid  600 FS @ 5 ml/kg + 4 border rows of jowar/maize + Spraying of neem oil @  5 ml/l at 30 & 45 DAS

	T7
	Control
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RESULTS AND DISCUSSION  :  
         During the experimental period during rabi, 2019-20, there was no incidence of leaf crinkle disease and hence Yellow mosaic virus and bud necrosis diseases were recorded. Among all the treatment combinations/modules employed in an integrated approach starting from seed treatment with systemic insecticide, removal of virus infected plants, installation of yellow and blue sticky traps for monitoring and control of vector population (Thrips, whitefly and aphids), sowing of border rows with jowar/maize and need based spraying of insecticide twice at 30 & 45 DAS for vector control. 
           Among all the modules tested for their efficacy under natural field conditions, seed treatment with Imidacloprid 600 FS @ 5 ml/kg seed + sowing of four border rows of Jowar/Maize + Installation of Yellow and blue sticky traps each  @ 4/acre + removal of virus infected plants in the plots + spraying of Diafenthiuron 50% WP @ 1.25 g/l at 30 & 45 DAS proved effective in minimizing Yellow Mosaic Disease (YMD) and Bud Necrosis incidence with 4.67 % and 6.37 % respectively with seed yields of 1218 kg/ha and Cost Benefit Ratio (CBR) of 1 : 3.37 followed by seed treatment with Imidacloprid  600 FS @ 5 ml/kg + Installation of yellow and blue  sticky traps each @ 4 /acre + removal of virus infected plants + need based spray of acephate @ 1.5 g/l  +  spraying of spiromesifen  @ 1  ml/l  at  30 & 45 DAS with Bud necrosis (8.93 %) and yellow mosaic virus (3.27 %), seed yield of 1122 kg/ha and Cost Benefit ratio of 1 : 2.97. These findings highlight T1 as the most effective and economically viable strategy for managing YMD & Bud Necrosis diseases in Blackgram and significantly reducing vector population and disease impact while enhancing productivity and returns.
             These findings are in accordance with Priya et al., 2025 proved that seed treatment with imidacloprid 600 FS at 5 ml/kg, followed by yellow sticky traps and a foliar spray of flonicamide 50 WG at 0.03 per cent at 20 and 35 DAS. This combination resulted in the significantly minimum disease incidence (30.08 %), the minimum mean whitefly population (2.6 whiteflies/plant) and the maximum yield (10.2 q/ha) as well as maximum cost benefit ratio.  Swathi et al. (2024) demonstrated the effectiveness of an integrated pest management (IPM) module in blackgram, which included seed treatment with imidacloprid 600 FS, removal of diseased plants at 15–20 DAS, and foliar sprays of acetamiprid and imidacloprid at 30 and 45 DAS respectively. This approach significantly reduced yellow mosaic disease (YMD) incidence to 11.92 per cent and whitefly population to 2.14 per plant, compared to 27.09 per cent and 3.92 per plant under farmers’ practices. The IPM module also boosted yield to 813 kg/ha with a 32.44 per cent increase over conventional methods and achieved a superior benefit-cost ratio of 2.33:1, underscoring its efficiency in enhancing crop health and profitability.  Rao et al. (2021) reported similar results, seed treatment with thiamethoxam (5.0 g/kg) combined with two sprays of acetamiprid (4 %) + fipronil (4 %) (2.0 ml/l) achieved the lowest mean incidence of mungbean yellow mosaic virus (MYMV), recording 3.75 per cent during the Kharif season and 4.84 per cent during the rabi season. This treatment also significantly reduced the whitefly population to 4.14 and 2.95 per plant in the respective seasons. In comparison, seed treatment with imidacloprid 600 FS (5.0 ml/kg) along with two sprays of flonicamide (0.2 ml/l) was also effective but comparatively less efficient in managing MYMV incidence and controlling whitefly populations. 
              Archana et al. (2018) who reported that (seed treatment with imidacloprid 600 FS followed by two foliar sprays of imidacloprid 17.8 SL) significantly reduced YMD incidence (13.33 %) and whitefly population (1.86 per plant).
CONCLUSION  :  



             In the current study, rather than relying upon use of chemical insecticides alone, other non-chemical methods such as sowing of border rows, installation of yellow and blue sticky traps for vector population monitoring and control, removal of virus infected plants were followed so as to control the viral diseases in an integrated approach. Based on current research results, treatment combination involving seed treatment with systemic insecticide i.e. Imidacloprid 600 FS, sowing of border rows with Jowar/ Maize, two sprays with Diafenthiuron 50 % WP at 30 & 45 DAS and installation of yellow and blue sticky traps for whitefly, thrips and aphid monitoring and control proved both economical and effective in managing viral diseases ( YMD and bud necrosis) with significant enhancement of seed yield and high Cost Benefit ratio in Blackgram.



Table 2: Efficacy of treatment combinations on viral diseases (Bud Necrosis and Yellow Mosaic Disease) and seed yield in Blackgram 
during rabi, 2019-20
	
Treatments
	Bud necrosis
PDI (%)
	YMV
PDI (%)
	Seed Yield
(Kg/ha)
	Treatment cost
(Rs.)
	Gross Returns
(Rs.)
	Cost  
Benefit
Ratio

	T1 : Seed treatment with Imidacloprid  600 FS @ 5 ml/kg + 4 border rows of jowar/maize + removal of virus infected plants + Installation of yellow and blue sticky traps @ 4 /acre + spraying of Diafenthiuron @ 1.25 g /l @ 30 & 45 DAS
	6.37
(14.59)
	4.67
(12.47)
	1218
	2000
	74,298
	1 : 3.37

	T2 : Seed treatment with Imidacloprid  600 FS @ 5 ml/kg+ spraying of neem oil @ 5 ml/l @ 20 DAS + Spraying of imidacloprid @ 0.4 ml/l at 30 & 45 DAS
	8.67
(17.12)
	10.77
(19.15)
	922
	1700
	56,242
	1 : 2.59

	T3: Seed treatment with Imidacloprid  600 FS @ 5 ml/kg + Installation of yellow sticky traps @ 4 /acre + Spraying of thiamethoxam @ 1.25 g/l at 30 & 45 DAS
	9.01
(17.47)
	8.33
(16.77)
	1081
	1800
	65,941
	1 : 3.02

	T4 : Seed treatment with Imidacloprid  600 FS @ 5 ml/kg+ spraying of neem oil @ 5 ml/lt  at 20 DAS+ Removal of virus infected plants + Spraying of profenophos @ 2 ml/l at 30 & 45 DAS
	14.02
(21.98)
	7.23
(15.60)
	982
	1400
	59,902
	1 : 2.79

	T5 : Seed treatment with Imidacloprid  600 FS @ 5 ml/kg+ Installation of yellow sticky traps @ 4 /acre+ Removal of virus infected plants+ need based spray of acephate @ 1.5 g/l+ spraying of spiromesifen  @ 1  ml/l  at  30 & 45 DAS
	8.93
(17.38)
	3.27
(10.37)
	1122
	3000
	68,442
	1 : 2.97

	T6 : Seed treatment with Imidacloprid  600 FS @ 5 ml/kg + 4 border rows of jowar/maize + Spraying of neem oil @  5 ml/l at 30 & 45 DAS
	18.11
(25.18)
	15.73
(23.36)
	817
	1500
	49,837
	1 : 2.31

	T7 : Control
	33.05
(35.08)
	22.33
(28.17)
	603
	--
	36,783
	1 : 1.83

	                                                                                         SEm+
	0.79
	0.72
	13.08
	--
	--
	--

	                                                                                 CD@ 0.05
	2.43
	2.23
	40.29
	--
	--
	--

	                                                                                           CV
	9.74
	12.13
	2.36
	--
	--
	--
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