


Evaluation of different bed disinfectants on rearing performance of bivoltine hybrid mulberry silkworm (SK6×SK7) in Kishanganj district, Bihar

Abstract 
[bookmark: _GoBack]The silkworm (Bombyx mori L.) is highly vulnerable to various pathogens, including protozoa, viruses, bacteria, and fungi. To assess the effectiveness of different bed disinfectants namely Vijetha, Sericilin, Labex, and Amla during silkworm rearing, an experiment was conducted using the bivoltine hybrid silkworm (SK6×SK7) reared on the C-2038 mulberry variety in the Kishanganj district of Bihar. The study aimed to evaluate the suitability and standardization of these disinfectants. Among the treatments, the application of Vijetha at a dosage of 5 g/sq. ft. recorded the shortest larval duration (22.00 days), the highest larval weights in the 3rd (1.42 g), 4th (5.95 g), and 5th (33.58 g) instars, the lowest disease incidence (20.50%), the highest effective rate of rearing (79.25%), and the lowest larval mortality (20.73%).
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Introduction 
Sericulture is the practise which deals the rearing silkworms for silk production, plays a important role in the agri- economy of India, providing employment and income to millions of families, especially in semi-rural rural and regions. Silk is often referred to as the "Queen of Textiles" and "Biosteel" due to its lustrous appearance, smooth texture, graceful appeal, strength, and excellent tensile properties (Kanika et al. 2011; Singh et. al. 2023).
India ranks as the second-largest producer of raw silk globally and cultivates five commercially significant species viz, Mulberry, Tropical Tasar, Temperate Tasar, Eri, and Muga (CSB, 2018). Natural silk is derived from four main silkworm species, namely the Mulberry silkworm (Bombyx mori), Tasar silkworm (Antheraea mylitta), Muga silkworm (Antheraea assamensis), and Eri silkworm (Philosamia ricini). Mulberry silk is primarily produced in India across states like Karnataka, West Bengal, Tamil Nadu, and Jammu & Kashmir, with smaller-scale production also occurring in Arunachal Pradesh, Chhattisgarh, Himachal Pradesh, Madhya Pradesh, Punjab, Maharashtra, Bihar, and Uttar Pradesh. Although in Bihar particularly the Kishanganj district is considered a non-traditional area for sericulture, the industry has steadily gained a strong foothold in the state. As of 2018–19, mulberry cultivation in Bihar covered approximately 557 hectares, yielding around 17 metric tonnes of raw silk (Seri-States Profile, 2019; Singh et al. 2023). The silkworm, Bombyx mori, undergoes complete metamorphosis (holometabolous development), passing through distinct stages: egg, larva, pupa enclosed within a cocoon, and adult moth. The larval phase consists of five instars, during which the caterpillars feed exclusively on mulberry leaves which makes them monophagous. In the final, fifth instar, the mature larva spins a silk cocoon around itself and enters the pupal stage. Through metamorphosis, the pupa eventually transforms into an adult moth. After mating, the female lays eggs, thus beginning the life cycle. This entire cycle spans approximately 24 to 28 days. The cocoon, which is the primary product of sericulture, yields silk whose quality is influenced by environmental conditions during rearing, the silkworm race, and the nutritional quality of the mulberry leaves provided. 
The success of silkworm rearing closely depends on the healthy growth and development of the larvae, which are extremely sensitive to environmental factors and susceptible to a wide range of pathogens viz, protozoa, bacteria, viruses, and fungi. Common diseases that affect silkworms during the rearing period include Grasserie (caused by nucleopolyhedrovirus or NPV), Flacherie (due to bacterial infections), Muscardine (from fungal pathogens), and Pebrine (caused by protozoan parasites). Despite of Intensive efforts over the past decade to boost productivity, frequent disease outbreaks continue to be a major constraint. In India, it is estimated that 15–20% of cocoon yield is lost due to such diseases (Balavenkatasubbaiah et al. 2011; Selvakumar et al. 2002), with viral infections alone accounting for approximately 70% of the total losses (Babu et al. 2009). Annually, the total crop loss attributed to silkworm diseases ranges from 35% to 40% (Sharma et al. 2020; Veeranna, 1999), and reports suggest that two out of every five to six rearing cycles suffer partial or complete crop failure (Shashidhar et al. 2018). These diseases not only impact silkworm health but also result in significant declines in cocoon quantity and quality. Therefore, maintaining strict hygiene practices particularly the use of reliable bed disinfectants is crucial for preventing disease outbreaks and enhancing overall rearing performance. 
Top of Form
Bottom of Form
Bed disinfectants play a valuable role in suppressing pathogen growth in the rearing environment by eliminating infectious agents present in the rearing beds and surroundings. Bed disinfectants help prevent contamination and disease spread in rearing areas (Selvakumar et al. 2002; Singh et al. 2025). Several commercial disinfectants are available in the market, but their efficacy can vary depending on the local environmental conditions, silkworm breed, and mulberry variety.
The bivoltine hybrid silkworm (SK6×SK7) is known for its high productivity and superior silk quality. However, its successful rearing requires optimal environmental management and disease control measures. In the present study, an experiment was conducted in the Kishanganj district of Bihar to evaluate the effectiveness of four commonly used bed disinfectants viz, Vijetha, Sericilin, Labex, and Amla in comparison to an untreated control. The primary objective was to assess their impact on larval growth, disease incidence, mortality, and overall rearing performance when the silkworms were reared on the C2038 mulberry variety.
This research aims to identify the most suitable bed disinfectant under local conditions and contribute to the development of standardized hygiene protocols for sustainable and profitable silkworm rearing in the region.
The findings of this research are expected to provide region-specific recommendations for effective disinfection strategies, thereby contributing to improved silkworm productivity and enhancing the livelihood of sericulturists in the region
2. Materials and Methods 
The experiment was carried out from March to June 2022 at the Advance Centre on Sericulture, Kishanganj, Bihar, using the bivoltine hybrid (SK6×SK7) to evaluate the effects of bed disinfectants on rearing performance of silkworm, following standard rearing practices up to spinning.
2.1 Treatment details
The treatments in the study were as follows:
· T1: Vijetha applied at 5g/sq ft daily from the second moult to pre-spinning, 30 minutes before feeding and after bed cleaning.
· T2: Sericilin used under the same conditions and dosage as T1.
· T3: Labex applied daily at 5g/sq ft, following the same schedule and method.
· T4: Amla administered similarly at 5g/sq ft per day.
· T5: Control group with no disinfectant applied
2.2 Rearing techniques:
The study used a completely randomized design with five treatments and four replications, employing the bivoltine silkworm hybrid (SK6×SK7). Fifty disease-free layings (DFLs) were incubated under black sheets at room temperature, achieving a hatching rate of 90–95%. First instar larvae were fed tender chopped mulberry leaves (C-2038 variety, 0.5 sq.cm) and began feeding at leaf edges.
Larvae were fed four times daily (6 AM, 11 AM, 4 PM, 10 PM) and passed through four moults. After the second moult, 300 third instar larvae per treatment were selected and reared in uniformly sized trays with daily cleaning and disinfectant application 30 minutes before feeding. Leaf size and quantity increased with each instar.
Late instars showed signs of maturity by becoming sluggish and transparent before seeking spaces to spin. They were hand-picked and placed in Chandrika for cocooning, which lasted 6–10 days, with pupation occurring in 2–3 days. Cocoons were harvested on the 7th day; 100 were weighed, and 50 green cocoons were used to assess shell weight and shell ratio. These were then oven-dried at gradually decreasing temperatures (110°C to 55°C). For post-cocoon analysis, 150g of dried cocoons were taken from each replication.
 Schedule of feeding: 
	Mulberry variety C-2038 was fed to silkworms four times daily. Early-stage worms received 0.5 mm chopped leaves, with leaf size and amount increasing after each moult. Late-stage worms were given whole leaves.
 Schedule for bed disinfectants:
	From the 3rd to 5th instar, bed disinfectants were dusted daily at 5g/sq ft after cleaning and 30 minutes before feeding, using muslin cloth.
2.3 Observations Recorded 

2.3.1 Larval duration (days) 
Duration of the larvae from hatching through the fifth instar to spinning was recorded in days for climatic condition of Bihar. 
2.3.2 Weight of mature larvae (g) 
Ten randomly chosen larvae were taken each day to measure the weight of the larvae from the third instar to the fifth instar on electronic balance. 
2.3.3 Disease incidence (%) 
During rearing, the number of healthy and disease-infected larvae was recorded for each treatment. Disease incidence was then calculated and expressed as a percentage.
Disease incidence (%) = (Number of diseased larvae / Total number of larvae) X 100 
2.3.4 Larval mortality (%) 
Dead and diseased larvae are separated from healthy one and the larval mortality was counted daily and noted. 
Mortality (%) = (Number of dead larvae / Total number of larvae) X 100 
2.3.5 Effective rate of rearing (%) 
ERR was calculated by the following formula, 
ERR (%) = (Number of cocoons harvested / Number of worms brushed) X 100 
3.RESULTS AND DISCUSSION 
The study was conducted at the Advanced Centre on Sericulture, Kishanganj, Bihar, during March–May 2022 to assess the effect of different bed disinfectants on the rearing performance of mulberry silkworms (Bombyx mori L.). The results are presented under various sub-headings.
3.1 Effect of Different Bed Disinfectants on Total Larval Duration in bivoltine Hybrid Race (SK6×SK7) of Mulberry Silkworm.
The impact of various bed disinfectants was studied from egg hatching to cocoon spinning, covering all five larval instars. Four disinfectants viz, Vijetha, Sericilin, Labex, and Amla along with a control were tested, each applied at 5 g/sq ft from the 3rd to 5th instar, half an hour before feeding. In bivoltine silkworms (Table 1), Vijetha resulted in the shortest larval duration (22.00 days), followed by Sericilin (22.13 days), while the control showed the longest duration (24.00 days).
The current study examined the impact of the disinfectants Vijetha and Labex on the larval duration of silkworms. In contrast, Swathi et al. (2014) found that the shortest larval duration for Bombyx mori L. was achieved by applying hydrated lime powder at a rate of 5 g/sq ft along with budh powder after each moult, resulting in larval durations of 25.23 and 25.22 days during the first and second rearings, respectively. Similarly, Jawale and Tayade (1987) reported the shortest larval duration of 24.41 days when silkworms were fed with leaves cleaned using cotton and then treated with turmeric powder. These findings are consistent with those of Anonymous (1979) and Surapwar et al. (2019). The minimum larval duration was observed in Labex (20.00 days) followed by Amla (20.25 days) and maximum (22.00 days) in untreated control in Bihar (Singh et al., 2023).
Table 1: Effect of different bed disinfectants on total larval duration in bivoltine   race (SK6×SK7) of mulberry silkworm at ACS, Kishanganj

	Treatments 
	Mean larval duration (days)

	T1- Vijetha 
	22.00 

	T2- Sericilin 
	22.13 

	T3- Labex 
	22.25

	T4- Amla 
	23.00 

	T5- Control 
	24.00 

	Se m (±) 
	0.09 

	CD at 5% 
	0.26 

	CV
	0.75 




3.2 Effect of Different Bed Disinfectants on Total Larval Weight in bivoltine Hybrid Race (SK6×SK7) of Mulberry Silkworm.
Table 2 presents data on the effect of bed disinfectants on the weight of 10 mature larvae at the 3rd, 4th, and 5th instars in both bivoltine and multivoltine races. In the bivoltine race, larvae treated with Vijetha showed the highest weights across all instars 1.42 g (3rd), 5.95 g (4th), and 33.58 g (5th) followed by Sericilin with 1.31 g, 5.57 g, and 32.64 g, respectively. The control group had the lowest weights 0.77 g (3rd), 4.45 g (4th), and 28.80 g (5th) (Fig. 1).
Many studies have explored the effect of the disinfectants Vijetha and Labex on the larval weight of multivoltine silkworms. In contrast, Kuntamalla et al. (2007) reported a significant increase in larval weight when larvae were treated with turmeric powder. Surapwar et al. (2019) observed the highest larval weight of 10 mature larvae when the bed disinfectant Vijetha was applied at 5 g/sq ft, half an hour before resuming feeding after each moult. These findings are supported by the earlier work of Chitra et al. (1975), Anonymous (2002), Sivaprakasam (1999), Baig et al. (1993), Jawale and Tayade (1987), and Anonymous (1980).
Table 2. Effect of different bed disinfectants on larval weight of bivoltine race (SK6
X SK7) of mulberry silkworm
	 
	Instar wise mean larval weight (in gram) 

	Treatment 
	3rd Instar 
	4th Instar 
	5th Instar 
	Average of the test instars 

	T1- Vijetha 
	1.42 
	5.95 
	33.58 
	13.65 

	T2- Sericilin 
	1.31 
	5.57 
	32.64 
	13.17 

	T3- Labex 
	1.18 
	5.43 
	32.27 
	12.96 

	T4- Amla 
	0.95 
	4.89 
	29.83 
	11.89 

	T5- Control 
	0.77 
	4.45 
	28.80 
	11.34 

	SE m (±) 
	0.03 
	0.08 
	0.17 
	0.09 

	CD at 5% 
	0.09 
	0.23 
	0.52 
	0.28 

	CV 
	5.52 
	2.91 
	1.09 
	3.17 



3.3 Effect of Different Bed Disinfectants on Disease Incidence % in bivoltine Hybrid Race (SK6×SK7) of Mulberry Silkworm.
The impact of various bed disinfectants on disease incidence in bivoltine silkworms (SK6×SK7) is shown in (Tables 3). No disease was recorded during the first three instars, likely due to low pathogen levels and active larval growth. Flacherie symptoms such as vomiting, sluggishness, abdominal shrinkage, and body softening appeared in the 4th and 5th instars across treatments. The highest mortality occurred in the 5th instar, possibly due to increased pathogen load and transmission from infected to healthy larvae. Disease incidence was lowest with Vijetha (20.50%), followed by Sericilin (23.87%), and highest in the untreated control (45.83%).
The present findings are consistent with those of Bhattacharya et al. (1995), who demonstrated that Labex was an effective bed disinfectant. At the Central Sericultural Research and Training Institute (CSR & TI), Berhampore, Labex was routinely employed as a prophylactic agent in large-scale silkworm rearing, which contributed to enhanced larval survival and increased cocoon yield. Similarly, Datta et al. (1998) reported that the application of Vijetha as a bed disinfectant at a dosage of 3 kg per 100 disease-free layings (dfls) during each moult before feeding, as well as on the fourth day of the final instar was effective in preventing infection and controlling the spread of disease during silkworm rearing. These results are further supported by the findings of Venkataramana et al. (2002), Irfan et al. (2003), Nataraju et al. (2004), Zeya et al. (2004), Manimegalai and Chandramohan (2006), as well as reports by Anonymous (2012, 2015). 
Table 3. Disease incidence (%) during the rearing of Bivoltine mulberry silkworm 

	Treatments 
	Diseases incidence % 

	T1- Vijetha 
	26.92  
(20.50*) 

	T2- Sericilin 
	29.25  
(23.87) 

	T3- Labex 
	30.79  
(26.20) 

	T4- Amla 
	34.35  
(31.83) 

	T5- Control 
	42.61  
(45.83) 

	SE m (±) 
	1.61 

	CD at 5% 
	5.06 

	CV% 
	9.39 


             *Figures are in parentheses indicates angular transformed values
[image: ]






 Fig 1: Death of larvae due to flacherie disease  Fig 2: Death of larvae due to NPV disease  

3.4 Effect of Different Bed Disinfectants on Mortality % in bivoltine Hybrid Race (SK6×SK7) of Mulberry Silkworm.
Table 4 shows the effect of different bed disinfectants on the percent mortality of bivoltine mulberry silkworms (SK6×SK7). The lowest mortality was recorded in treatment T1 (Vijetha at 5g/sq. ft. applied 30 minutes before feeding) at 20.73%, followed by T2 (Sericilin) at 23.05%. The highest mortality was observed in the untreated control (T5) at 48.95%.
The present findings are consistent with those of Hema et al. (2015), who obtained similar results while evaluating various plant-based disinfectants such as neem, amla, haldi, ber, and Tulsi in comparison with RKO and other chemical disinfectants. Their study revealed that larval mortality was as low as 1% with amla and 4% with Tulsi. Similarly, Dhirwani et al. (2015) assessed the effectiveness of different bed disinfectants against silkworm (Bombyx mori) diseases and reported larval mortality rates of 12%, 16%, and 20% when using Turmeric + RKO, pure turmeric, and RKO, respectively, in comparison to the untreated control. These results are further supported by the findings of Ayandokan et al. (2017) and Balavenkatasubbaiah et al. (2014).
Table 4 Effect of different bed disinfectants on mortality per cent of Bivoltine mulberry silkworm race (SK6×SK7) at DKAC, Kishanganj 
	Treatments 
	Mean Larval mortality (%) 

	T1- Vijetha 
	27.08  
(20.73*) 

	T2- Sericilin 
	28.69  
(23.05) 

	T3- Labex 
	30.69 
(26.05) 

	T4- Amla 
	34.88  
(32.70) 

	T5- Control 
	44.40  
(48.95) 

	SE m (±) 
	1.62 

	CD at 5% 
	4.87 

	CV% 
	10.66 


                               *Figures are in parentheses indicates angular transformed values   
3.5 Effect of Different Bed Disinfectants on Effective Rearing Rate [ERR] in bivoltine Hybrid Race (SK6×SK7) of Mulberry Silkworm.
Table 5 presents the effect of different bed disinfectants on the effective rate of rearing (ERR) in bivoltine mulberry silkworms (Bombyx mori). The highest ERR was recorded in treatment T1 (Vijetha at 5 g/sq. ft., applied 30 minutes before feeding) at 79.25%, followed by T2 (Sericilin) at 76.67%. The lowest ERR was observed in the untreated control (T5) at 50.92%.
The results of the present study are in agreement with earlier findings of Venkataramana et al. (2002) reported a significant improvement in the effective rate of rearing (ERR) with the use of bed disinfectants such as Vijetha and Resham Jyoti, compared to the untreated control group. Similarly, Swathi et al. (2014) observed the lowest ERR in the control treatment, indicating the positive impact of bed disinfectants on silkworm rearing. Surapwar et al. (2019) applied Vijetha at a dosage of 5 g/sq. ft., administered half an hour prior to feeding after each moulting, and recorded a significantly higher ERR. These findings are further supported by the earlier works of Narasimhanna et al. (1975), Baig et al. (1993), and Sharma et al. (1994).
Table 5. Effect of different bed disinfectants on ERR% of Bivoltine mulberry silkworm race (SK6×SK7) at ACS, Kishanganj 
	Treatments 
	ERR%/300 Larvae 

	T1- Vijetha 
	62.90 
(79.25*) 

	T2- Sericilin 
	61.12  
(76.67) 

	T3- Labex 
	59.34  
(74.00) 

	T4- Amla 
	55.09 
(67.25) 

	T5- Control 
	45.53  
(50.92) 

	SE m (±) 
	1.62 

	CD at 5% 
	4.88 

	CV% 
	4.65 


                      *Figures are in parentheses indicates angular transformed values   
Conclusion
The bed disinfectant Vijetha demonstrated high efficacy across nearly all parameters evaluated in the Kishanganj, Bihar region, including reduced larval duration and increased larval weight. Given that effective disease management is critical to the success of silkworm rearing, the use of Vijetha resulted in a notably higher effective rate of rearing (ERR). Based on these findings, Vijetha may be recommended as a suitable bed disinfectant for controlling diseases in mulberry silkworm rearing, particularly in Bihar and other parts of eastern India, to enhance overall productivity and yield.
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