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ABSTRACT 

	A field experiment was conducted to evaluate the effectiveness of different insecticides, SAR chemicals, and essential oils in the management of Bean Common Mosaic Virus (BCMV) in French bean during Rabi 2024-25 at Department of Plant Pathology, College of Agriculture, Latur. Treatments included Cyantraniliprole, Imidacloprid, Thiamethoxam, Buprofezin, Diafenthiuron, Karanj oil, Neem oil, and Salicylic acid, along with an untreated control using a Randomized Block Design (RBD) with three replications. In a field assay, results indicated that among the treatments Cyantraniliprole 10.26% OD was the most effective treatment, recording the lowest mean aphid population (8.38 aphids/3 leaves) and minimum mean BCMV incidence (14.80%). Consequently, it produced the highest grain yield (14.36 q/ha) and additional income over control (Rs. 31,850/ha), followed by T1 (Imidacloprid) recorded 10.32 aphid/3 leaves with disease incidence 15.86 % and T2 (Thiamethoxam) recorded 12.96 aphid/3 leaves with disease incidence 17.32 %. While T6 (Karanj oil) recorded highest aphid population 20.86 aphid/3 leaves with highest disease incidence 24.92 %. Significantly highest percent disease inhibition was achieved with the insecticide Cyantraniliprole (43.70%) followed by Imidacloprid (39.67 %) and Thiamethoxam (34.13 %). While Karanj oil recorded least percent disease inhibition (05.19 %). T3 Cyantraniliprole recorded significantly highest grain yield (14.36 q/ha) followed by T1 Imidacloprid (yield 13.98 q/ha) and T2 Thiamethoxam (yield 13.59 q/ha). While T6 Karanj oil recorded lowest grain yield (10.33 q/ha). Based on the additional income over control the most profitable treatment which recorded (31,850 Rs/ha) was spraying of Cyantraniliprole. This was followed by spraying with Imidacloprid (29,380 Rs/ha) and Thiamethoxam (26,845 Rs/ha). However minimum profit was found with Karanj oil (5,655 Rs/ha). The insecticides treatment i.e. spraying of Cyantraniliprole, Imidacloprid and Thiamethoxam were the best insecticides against aphids and for bean common mosaic virus management.



Keywords: [French bean, Bean Common Mosaic Virus (BCMV), Phaseolus vulgaris, Insecticides, yield]

1. INTRODUCTION 
French bean (Phaseolus vulgaris L.) is an important leguminous crop cultivated worldwide, particularly in India, where it is consumed as tender pods, shelled beans or dry beans. Originating from Central and South America, it is a rich source of dietary protein, vitamins and minerals making it a valuable vegetable and pulse crop (Salgar et al., 2021). Globally, French beans are cultivated across nearly 282 million hectares, with Brazil being the largest producer. In India, cultivation extends over 2.39 lakh hectares, yielding about 22.69 lakh MT, with major production concentrated in hilly regions such as Himachal Pradesh, Uttar Pradesh, Sikkim and Tamil Nadu (Anonymous, 2020). 
Despite its nutritional and economic significance, French bean production is highly constrained by biotic stresses, particularly diseases. The crop is affected by several fungal pathogens such as Rhizoctonia solani (root rot and web blight), Colletotrichum lindemuthianum (anthracnose) and Uromyces appendiculatus (rust) as well as bacterial diseases like common blight and halo blight (Graham & Ranalli, 1997). However, viral diseases are the most devastating, with Bean Common Mosaic Virus (BCMV) considered the most destructive among them (Salgar et al., 2021).
BCMV, a member of the Potyvirus genus, is seed-transmitted and spread by aphid vectors such as Myzus persicae and Aphis craccivora in a non-persistent manner (Kennedy et al., 1962; Puttaraju et al., 2004). Yield losses due to BCMV range from 35–98% worldwide (Galvez, 1980). Severe outbreaks have been reported globally, including Morocco (Lockhart & Fischer, 1974), the USA (Drijfhout, 1991) and India, where yield reduction from 2,500 kg/ha to just 50 kg/ha has been documented (Puttaraju & Santhosan, 2000). The high seed transmission rate (2–13%) allows BCMV to persist across seasons and facilitates its global distribution (Agarwal et al., 1977; Drijfhout & Morales, 2005).
The virus induces a wide range of symptoms including vein clearing, mosaic, mottling, stunted growth, blistering, leaf curling and in severe cases, systemic necrosis leading to plant death (morales & bos, 1988; Salgar et al., 2021). It has a broad host range, infecting not only beans but also legumes such as mung bean, soybean and groundnut (Taiwo & Gonsalves, 1982; Zhou et al., 2014). Currently, no resistant varieties are available for French bean against BCMV, making management dependent on vector control, use of virus-free seeds and integrated practices.
 Given the absence of genetic resistance, research efforts have focused on exploring the effects of insecticides, systemic acquired resistance (SAR) chemicals and essential oils to reduce BCMV incidence and spread. Developing sustainable and eco-friendly management strategies is crucial to safeguard French bean productivity in major growing regions.
2. MATERIAL AND METHODS 
The field experiment was carried out at the Department of plant pathology, college of agriculture, Latur in a randomized block design (RBD). There were 3 replications, 8 treatments and one untreated/control with var. Varun plot size 2.5 x 1.8 m2 and spacing 45 x 10 cm. The advised all agronomic procedures were carried out. For the control of the vector aphids under field conditions, three sprays were carried out. As soon as, the disease incidence first manifested itself in the field, the first spray was administered, followed by two sprays spaced 14 days apart. As a check, unsprayed plots were maintained.
2.1 Treatment details 
                      Table 1: list of insecticides, SAR chemical and essential oils used
	Treatments
	Conc. used

	T1: Imidacloprid 17.8 SL  
	0.05

	T2: Thiamethoxam 25% WG  
	0.05

	T3: Cyantraniliprole 10.26% OD 
	0.10

	T4: Buprofezin 25 % SC 
	0.15

	T5: Diafenthiuron 50 % WP  
	0.15

	T6: Karanj oil 
	5ml/l

	T7: salicylic acid 
	100 PPM

	T8: Neem oil 
	5ml/l

	T9: Untreated control (Check) 
	-















2.2 Observations
2.2.1 The Vector Population Dynamics   
The aphids were counted from three leaves i.e., one each from top, middle and bottom canopy of five randomly selected plants. Total number of aphids from each plant was estimated and the population was expressed in terms of mean number of aphids per three leaves. Precount was taken one day prior to first spray and subsequent count were recorded 7 days interval after each spraying. The transformation of vector population was done by using poison formula , Where x is the average number of vector and analysed statistically. 
2.2.2 Percent disease incidence  
 By counting the number of affected plants based on the visual signs of the leaf mosaic disease, disease incidence was recorded in each plot a day before the first spray and again seven days after each spray. For analysis, the percentages of disease occurrence were calculated.
Percent disease incidence   =       X    100
2.2.3 Per cent disease inhibition  
Per cent disease inhibition   =       X    100
Were,  
 C = Per cent disease in control plot.
 T= Per cent disease in treated plot. 

2.2.4 Yield
Mature plants of French bean were harvested and cumulative yield in q/ha were calculated.The grain yield per treatment per replication was calculated and the final marketable grain yield was expressed on a qt/ha basis. The percent increase in yield over control was determined using the following formula: 
                                                                    Yield in treatment plot – Yield in control plot    
          Yield increases over control (%) = ------------------------------------------------------------x100
                                                                                      Yield in control plot 
2.3 Statistical Analysis
The data obtained in various experiments were statistically subjected to statistical analysis. The standard error (S.E.) and critical difference (C.D.) @ 5 % level of significance was worked out (Panse and Sukhatme,1978) and per cent data was transformed into arc sine values. 
3. RESULT AND DISCUSSION
To find out the impact of spraying insecticides, SAR chemical and essential oils on aphid population, disease incidence and grain yield of French bean, aphid population counts and disease incidence were recorded 7 days after each spraying i.e. after 1st spraying, after 2nd spraying and after 3rd spraying. Before Ist spray aphid population count and disease incidence was taken one day prior to first spray. The impact of spraying of insecticides, SAR chemical and essential oils on aphid population, disease incidence and grain yield were evaluated during, Rabi 2024-2025 and results were presented in Table 2.
In present study, the results of the field experiment presented in (Table 2) clearly indicate that the aphid population and disease incidence was significantly low in all the treated plots compared to the unsprayed control plot after three sprays. Aphid population and disease incidence was recorded four times i.e. before I st spray, 7 days after each spray i.e. after first spray, after second spray and after third spray.
Results of aphid population after sprayings (Table 2) revealed that, T3 (Cyantraniliprole) had minimum mean number of aphids/3 leaves after all the sprayings i.e. 08.38 aphids/3 leaves, compared to all other treatments. It was followed by  Imidacloprid  (T1); (10.32 aphids/3 leaves), Thiamethoxam (T2); (12.96 aphids/3 leaves), Diafenthiuron (T5) ; (14.40 aphids/3 leaves), Buprofezin (T4); 16.30 aphids/3 leaves), Neem oil (T8); (18.87 aphids/3 leaves), Salicylic acid (T7); (20.15 aphids/3 leaves), Karanj oil (T6); (20.86 aphids/3 leaves) and Control (T9); (23.88 aphids/3 leaves), respectively.
Similar results regarding effectiveness of various insecticides, SAR chemicals and essential oils in controlling vector aphid were reported by Jackai et al. (1986) reported that the aphid vector, A. craccivora, on cowpea in Africa could be effectively and easily controlled using Primicarb (a highly selective aphicide), as well as Dimethoate and Thiometon. Singh et al. (1981) reported that using disease-free seeds and spraying the crop with Dimethoate, Monocrotophos, or 1 % mineral oil for vector control could effectively manage BCMV disease. Chandrasekharan and Balasubramanian (2002) evaluated the effectiveness of botanicals and insecticides against sucking pests, including aphids (Aphis craccivora) and whiteflies (Bemisia tabaci) on green gram. They found that, among all the treatments, acephate 75 SP at 0.075 % and neem oil at 3.0 % were significantly more effective, showing a higher reduction in whitefly population and yellow mosaic virus (YMV) incidence, along with recorded grain yields of 8.5 and 7.4 q/ha, respectively.
Mean disease incidence after sprayings (Table 2) was substantially less in the treatment T3 (Cyantraniliprole); (14.80 % disease incidence) than in the control (T9); (26.29 % disease incidence). The second and third best treatments were T1 (Imidacloprid) and T2 (Thiamethoxam), which had mean disease incidence of 15.86 % and 17.32 %, respectively. Following this, the treatments T5 (Diafenthiuron); (19.90 %), T4 (Buprofezin); (21.73 %), T8 (Neem oil); (22.59 %), T7 (Salicylic acid); (24.46 %), T6 (Karanj oil); (24.92 %) were recorded in increasing order of disease incidence, respectively.
Similar results regarding effect of spraying insecticides, SAR chemicals and essential oils on disease incidence Singh et al. (1981) reported that using disease-free seeds and spraying the crop with Dimethoate, Monocrotophos, or 1 % mineral oil for vector control could effectively manage BCMV disease. Mageed (1995) treated infected seeds with Benomyl (Benlate) and reported a reduction or loss of infectivity of BCMV.
The data presented in Table 2 it was clearly revealed that the per cent disease inhibition was highest in T3 (Cyantraniliprole); (43.70 %), followed by T1 (Imidacloprid); (39.67 %), T2 (Thiamethoxam 25 WG); (34.13 %), T5 (Diafenthiuron); (24.27 %), T4 (Buprofezin); (17.34 %), T8 (Neem oil); (14.06 %), T7 (Salicylic acid); (06.93 %), T6 (Karanj oil); (05.19 %), respectively. The lowest per cent disease inhibition (0 %) was recorded in T9 (Control).
Grain yield among the treatments ranged from 14.36 q/ha in T3 (Cyantraniliprole 10.26 OD) to 10.33 q/ha in T6 (Karanj oil), whereas the lowest yield was observed in untreated control (T9) with 09.46 q/ha. Among all the treatments, the highest grain yield was recorded in T3 (Cyantraniliprole; 14.36 q/ha), followed by T1 (Imidacloprid; 13.98 q/ha) and T2 (Thiamethoxam; 13.59 q/ha). These were followed by T5 (Diafenthiuron; 12.94 q/ha), T4 (Buprofezin; 12.51 q/ha), T8 (Neem oil; 11.86 q/ha), T7 (Salicylic acid; 11.17 q/ha) and T6 (Karanj oil; 10.33 q/ha), respectively.
The data presented in Table 2 also revealed that insecticide treatments recorded significantly higher grain yield as compared to botanicals and untreated control. The maximum increase in yield over control (4.90 q/ha) was obtained in T3 (Cyantraniliprole), followed by T1 (Imidacloprid); (4.52 q/ha), T2 (Thiamethoxam); (4.13 q/ha), T5 (Diafenthiuron); (3.48 q/ha), T4 (Buprofezin); (3.05 q/ha), T8 (Neem oil); (2.40 q/ha), T7 (Salicylic acid); (1.71 q/ha), whereas the least yield increase over control (0.87 q/ha) was observed in T6 (Karanj oil). The lowest yield overall (09.46 q/ha) was recorded in the control (T9).
Similar results regarding the effect of spraying of insecticides, SAR chemicals and essential oils on grain yield recorded by Farias and Zimmermann (1988) conducted studies on managing Bean Golden Mosaic Virus (BGMV) using host resistance and chemicals. They found that three to four applications of carbofuran (2 kg a.i. ha⁻¹) combined with Monocrotophos (800 ml a.i. ha⁻¹) reduced the disease incidence by 37 percent during the first 45 days and resulted in an 87 percent increase in bean yield. Chandrasekharan and Balasubramanian (2002) evaluated the effectiveness of botanicals and insecticides against sucking pests, including aphids (Aphis craccivora) and whiteflies (Bemisia tabaci) on green gram. They found that, among all the treatments, Acephate 75 SP at 0.075 % and neem oil at 3.0 % were significantly more effective, showing a higher reduction in whitefly population and yellow mosaic virus (YMV) incidence, along with recorded grain yields of 8.5 and 7.4 q/ha, respectively.  
Based on the additional income over control the most profitable treatment which recorded (31,850 Rs/ha) was spraying of Cyantraniliprole. This was followed by spraying with Imidacloprid (29,380 Rs/ha), Thiamethoxam (26,845 Rs/ha), Diafenthiuron (22,620 Rs/ha), Buprofezin (19,825 Rs/ha), Neem oil (15,600 Rs/ha), Salicylic acid (11,115 Rs/ha). However minimum profit was found with Karanj oil (5,655 Rs/ha).
Table 2: Effect of spraying of insecticides, SAR chemicals and essential oils on aphid population dynamics,
                disease incidence and grain yield in French bean var. Varun during Rabi 2024-25
	Treatments 
	Dose of   
Spraying 
(%) 
	After third spray *
	

	
	
	Mean No. of aphids/3 leaves
	Mean PDI 
	Per cent reduction over control 
	 Yield (q/ha)
	Increase
in yield over
       control (q/ha)
	[bookmark: _Hlk206602906]Additional
Income over control (Rs/ha) **

	T1: Imidacloprid 
	0.05%
	10.32
	15.86
	39.67 
	13.98
	4.52
	29380

	T2: Thiamethoxam 
	0.05%
	12.96
	17.32
	34.13 
	13.59
	4.13
	26845

	T3: Cyantraniliprole 
	0.10%
	8.38
	14.80
	43.70 
	14.36
	4.90
	31850

	T4: Buprofezin 
	0.15%
	16.30
	21.73
	17.34 
	12.51
	3.05
	19825

	T5: Diafenthiuron 
	0.15%
	14.40
	19.9
	24.27 
	12.94
	3.48
	22620

	T6: Karanj oil

	5 ml/lit
	20.86
	24.92
	05.19
	10.33
	0.87
	5655

	T7: Salicylic acid
	100ppm
	20.15
	24.46
	06.93 
	11.17
	1.71
	11115

	T8: Neem oil 
	5 ml/lit
	18.87
	22.59
	14.06
	11.86
	2.40
	15600

	T9: Control 
	-
	23.88
	26.29
	0 
	9.46
	-
	-

	S.E. ± 
	0.63 
	0.35
	- 
	0.17
	-
	-

	C.D. @ 5% 
	1.91
	1.05
	- 
	0.49
	-
	-



*= Mean of three replications ** = Selling rates of French bean seeds @ Rs. 65 per kg.
4. Conclusion
[bookmark: _GoBack]The virus induces a wide range of symptoms including vein clearing, mosaic, mottling, stunted growth, blistering, leaf curling and in severe cases, systemic necrosis leading to plant death. The results of the conducted experiment documented that, the insecticides treatment i.e. spraying of Cyantraniliprole, Imidacloprid and Thiamethoxam were the best insecticides against aphids and for bean common mosaic virus management with increased yield as compare to control. However maximum additional income over control was recorded in Cyantraniliprole.
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