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Survey on Grasserie Disease of Silkworm and its Cost-effective Management C.A. Mahalingam*, K.A. Murugesh and R. Shanmugam Department of Sericulture Tamil Nadu Agricultural University, Coimbatore - 641 003



The survey on grasserie incidence showed that Coimbatore, Erode and Tirupur districts in Tamil Nadu were affected by grasserie disease. Grasserie incidence ranged from 31.58 to 4.04 per cent with maximum cocoon yield loss at Dharapuram TSC (30.05 kg/ 100 dfls). Application of TNAU seri dust followed by Psoralea extract per os drastically reduced the larval mortality from 3.28 to 1.35 per cent. Maximum larval weight, cocoon weight, shell weight, shell ratio and cocoon yield were registered in TNAU seri dust + Psoralea extract treated batch. Subsequent On-Farm Trials confirmed the reduction in larval mortality and enhancement in economic and yield parameters of silkworm, Bombyx mori L. Higher incremental cost benefit (ICB) of 2.37 was recorded in the batch treated with TNAU seri dust and Psoralea. Keywords: Grasserie, BmNPV, mortality, cocoon loss, Psoralea



The silkworm (Bombyx mori L.) is affected by various diseases. Among them, grasserie caused by Bombyx mori Nuclear Polyhedrosis Virus (BmNPV) is a serious constraint in cocoon production. Cocoon loss upto 10 kg/ 100 dfls was reported in Tamil Nadu owing to grasserie infection (Sivaprakasam and Rabindra, 1995). Studies by various scientists also indicated the yield loss of 30 to 40 per cent (Vaidya, 1960), 20 to 40 per cent (Chitra et al., 1975), 0.16 to 6.25 per cent (Subba Rao et al., 1990) and 42.6 per cent (Savanurmath et al., 1992) due to grasserie disease in Peninsular India. Several strategies like feeding with antibiotics (Ueda et al., 1955; Baig et al., 1990), plant products (Manoharan, 1996), application of papzol (Samson et al., 1987), disinfection with aziphor (Venkata Reddy et al., 1990) are employed for managing the grasserie. However, the disease incidence is on increasing trend in the last decade. Hence, an investigation was conducted to formulate a costeffective management practice for sustaining silk production. Materials and Methods A detailed survey on grasserie disease was carried out in all Technical Service Centres (10 villages/ TSC) of Coimbatore, Erode and Tirupur districts of Tamil Nadu at monthly interval to estimate the infection intensity as well as cocoon crop loss. Per cent disease incidence due to grasserie was estimated based on gross pathological symptoms and microscopic examination of cadaver and cocoon. Based on the survey results, three disease epidemic areas were identified and further trials *Corresponding author email: [email protected]



were conducted for devising botanical based disease management practice. Thorough disinfection with chlorine dioxide was carried out in all rearing houses selected before conducting the study. Treatments viz., Angush as bed disinfectant (T1), TNAU seri dust followed by Psoralea extract per os application @ 800 ppm (T2), Vijetha + Psoralea extract per os application (T3), TNAU seri dust as bed disinfectant @ 4 kg / 100 dfls (T4) and chalk powder + Psoralea dust as bed disinfectant @ 1: 4 ratio (T3) were imposed and was compared with untreated control (T6). The silkworm crossbreed, PM x CSR2 @ 25 dfls/ treatment was reared as per the methods suggested by Krishnaswami et al. (1973) and each treatment was replicated thrice. Observations on larval mortality, larval weight, cocoon weight, shell weight, shell ratio, cocoon yield (by number and weight) were recorded. The larvae died due to grasserie were examined using phase contrast microscope. The survivors were monitored till cocoon formation. The per cent mortality due to grasserie was worked out using Abbot’s formula (Abbot, 1925). Based on previous experimental results, the best performing management practice was chosen and compared with the untreated control by laying out On-farm trials (OFTs) in Coimbatore, Erode and Tirupur districts with three treatments viz., application of TNAU seri dust as bed disinfectant as per schedule + per os application of Psoralea extract once during third instar and untreated control. The data were collected and analyzed as per the procedure followed by Panse and Sukhatme (1957).



270 Results and Discussion Survey on grasserie disease Disease incidence



The survey revealed that grasserie disease was prevalent in all Technical Service Centres of Coimbatore, Erode and Tirupur districts at Tamil Nadu. The mean disease incidence ranged from 4.04 to 31.58 per cent.(Table 1). The maximum incidence of 31.58 per cent was recorded in Dharapuram TSC followed by 15.99 per cent in Avinashi TSC of Tirupur district. This is supported by Sivaprakasam and Rabindra (1995), who in their two years (1991-1993) survey concluded similar level of incidence in Western and North Western regions of Tamil Nadu. Survey also indicated that grasserie incidence was maximum in the month of May (20.55 %) followed by April (18.07 %) whereas least incidence was observed during September (2.48 %) (Table 1).



Grasserie disease was found to prevail throughout the year, however the disease was severe during the summer months (Govindan et al., 1998). Samson et al. (1990) reported that the highest incidence levels of 7.35 and 7.32 per cent were recorded during summer, 1984 and 1985 respectively in Karnataka. These studies are in line with the current survey results. High temperature, high humidity inside the rearing room, and fluctuations in diurnal temperature and humidity may be the causes for high grasserie incidence during summer. Cocoon yield loss



Maximum mean cocoon yield loss due to BmNPV was reported in Dharapuram TSC (30.05 kg) followed in Avinashi TSC (11.06 kg) of Tirupur district and the minimum mean cocoon yield loss was reported in Sathiyamangalam TSC (3.99 kg) of Erode district. Yield loss was more during summer months viz., May (12.90 kg) and April (12.15 kg) and



Table 1. Grasserie incidence (%) in farmers’ holdings in Tamil Nadu Technical Service Centre (TSC) Coimbatore district P.N. Palayam Annur Tirupur district Udumalpet Avinashi Dharapuram Erode district Gobichettipalayam Kundadam Manurpalayam Sathiyamangalam Mean



April '08



May '08



June '08



July '08



August '08



September '08



Mean



5.00 5.70



11.67 9.40



3.22 3.40



9.00 4.20



3.01 2.90



2.45 1.00



5.73 4.43



11.00 19.43 55.41



37.50 29.17 52.67



5.40 18.50 32.50



12.30 11.50 25.00



7.10 10.81 16.20



2.90 6.50 7..70



12.70 15.99 31.58



10.20 8.83 3.00 3.50 13.56



12.50 6.45 17.22 8.35 20.55



1.80 12.00 2.30 4.70 9.31



9.60 4.80 2.83 3.70 9.21



0.63 4.00 4.50 3.80 5.88



1.32 2.50 1.00 0.20 2.84



6.01 6.43 5.14 4.04 10.23



was minimum during rainy months viz., September (3.40 kg) and August (6.35 kg) (Table 2). Sivaprakasam (1994) reported that there was a cocoon yield loss owing to grasserie outbreak in Coimbatore, Erode, Salem and Dharmapuri districts. The study by Govindan et al. (1998) also supports the present observations. Effect of various grasserie management practices on silkworm Per cent larval mortality



There was a significant difference in the larval mortality among the various treatments. Significantly least mortality of 1.35 per cent was recorded in the treatment T2 (TNAU seri dust + Psoralea extract per os application) followed by 1.50 per cent in T3 (Vijetha + Psoralea extract per os application). Highest mortality of 3.28 per cent was recorded in untreated control (T6) (Table 3). This might be due to higher amount of hydrolysable tannin and phenol present in Psoralea (Keating et al., 1990) which could have aggregated the polyhedral bodies either by POB dissolution and virion release or by disturbing the



cell surface in the recognition site or other process necessary for infection and replication in the host. Padma (2007) reported that application of Psoralea corylifolia and Plectranthus amboinicus reduced the larval mortality by 24.00 and 25.33 per cent respectively. Application of Psoralea (Samuel Manohar Raj, 1994), P. amboinicus (Manimegalai and Chandramohan, 2006) and Vijetha (Datta et al., 1998) also brought down the larval mortality by 72.46, 59.78 and 33.20 per cent respectively. These findings support the present results. Economic characters



All the treatments aimed towards grasserie management practices had positive impact on the economic characters of silkworm. Maximum larval weight, cocoon weight, shell weight and shell ratio of 3.68 g, 1.74 g, 0.323 g and 18.56 per cent respectively were registered in treatment T2 followed by 3.65 g, 1.65 g, 0.304g and 18.42 per cent respectively in T3. These parameters were found to be statistically superior over the treatment T6 (3.54 g, 1.53 g, 0.277 g and 18.10 per cent respectively)



271 Table 2. Cocoon yield loss (Kg) due to grasserie in farmers' holdings in Tamil Nadu Technical Service Centre (TSC) Coimbatore district P.N. Palayam Annur Tirupur district Udumalpet Avinashi Dharapuram Erode district Gobichettipalayam Kundadam Manurpalayam Sathiyamangalam Mean



April '08



May '08



June '08



July '08



4.32 3.10



5.50 3.55



7.40 2.52



6.00 13.68



8.05 2.10



3.20 1.40



5.75 4.39



10.57 23.34 53.00



7.50 18.30 34.50



9.00 8.00 45.92



15.00 9.50 20.0



11.00 4.00 18.00



4.50 3.20 8.90



9.60 11.06 30.05



3.80 5.20 3.70 2.30 12.15



21.70 18.18 3.91 3.00 12.90



6.40 8.71 4.20 4.50 10.74



6.00 7.40 7.52 9.33 10.49



2.90 2.10 6.20 2.80 6.35



1.50 2.90 3.00 2.00 3.40



7.05 7.42 4.76 3.99 6.23



(Table 3). This might be due to the fact that the dusting of bed disinfectant followed by oral application of botanical which could have aided in enhancing the economic traits of silkworm by their counteraction against the grasserie disease. Rajasekharagouda (1991) reported the application of petroleum ether extracts of P. corylifolia and T. terrestris increased the larval weight, cocoon weight, shell weight and shell ratio of silkworm. Sivaprakasam and Rabindra (1995) concluded that the application of Resham Keet Oushadh (RKO) after each moult and feeding of mulberry leaves treated with aqueous extract of P. corylifolia @ 800 ppm once during third, fourth and fifth instar of silkworm enhanced the larval and cocoon parameters. Application of turmeric powder



August '08



September '08



Mean



+ chalk powder (1:5) @ 1kg/ 100 dfls thrice significantly increased the biological and economic parameters of B. mori (Manimegalai et al., 2000). These above findings can be corroborated with the present results. Cocoon Yield



The results showed that there was an increase in the cocoon crop yield when compared with untreated control. Higher cocoon yield of 78.20 kg/ 100 dfls was recorded in the larval batch treated with TNAU seri dust followed by Psoralea extract per os application @ 800 ppm (T2) which was found to be statistically superior over untreated control (66.57 kg/ 100 dfls) (Table 3). The above finding is



Table 3. Effects of botanical based silkworm grasserie management strategy Economic characters of silkworm Treatment



Per cent mortality



Angush (T1) TNAU Seri dust + Psoralea (T2) Vijetha + Psoralea (T3) TNAU Seri dust (T4) Chalk powder + Psoralea (T5) Untreated control (T6) SEd CD (0.05%)



3.15 1.35 1.50 2.55 2.83 3.28 0.299 0.56



Single larval Single cocoon Single shell weight (g) weight (g) weight (g) 3.56 3.68 3.65 3.58 3.57 3.54 0.062 0.08



strengthened by various earlier studies (Rajasekharagouda, 1991; Samuel Manohar Raj, 1994; Sivaprakasam and Rabindra, 1995; Manimegalai and Chandramohan, 2006). Cost benefit analysis on grasserie management with different treatments showed that dusting of TNAU seri dust + Psoralea extract per os application Table 4. Cost benefit analysis for botanical based grasserie management practices Treatment Angush (T1) TNAU Seri dust + Psoralea (T2) Vijetha + Psoralea (T3) TNAU Seri dust (T4) Chalk powder + Psoralea (T5) Untreated control (T6)



Added cost* (Rs.)



Added return (Rs.)



250 230 230 210 152 -



411 552 490 393 231 -



Incremental Cost Benefit (ICB)



*Extra cost incurred towards imposition of the treatment



1:1.64 1:2.40 1:2.13 1:1.87 1:1.52 -



1.61 1.74 1.65 1.64 1.62 1.53 0.007 0.019



0.295 0.323 0.304 0.301 0.296 0.277 0.014 0.035



Shell ratio (%) 18.32 18.56 18.42 18.35 18.27 18.10 0.825 2.019



Cocoon yield (Kg/100 dfls) 70.50 78.20 74.02 70.68 68.88 66.57 3.727 9.120



recorded highest cost benefit ratio of 1:2.40 followed by Vijetha + Psoralea extract per os application with 1: 2.13 (Table 4). This might be due to the beneficial action of Psoralea and bed disinfectant. Similar results were obtained by Savanurmath et al. (1992) and Samuel Manohar Raj (1994). Effective grasserie management: On-farm trials (OFTs)



Based on results of previous experiments conducted, the effective disease management strategy was picked out and on-farm trials were conducted in nine villages covering all three districts viz., Coimbatore, Erode and Tirupur. The results revealed that the larval mortality was drastically reduced from 0.09 per cent in untreated control to 0.04 per cent in larval batch treated with TNAU seri dust followed by Psoralea extract per os application



272 Table 5. Effect of Psoralea based silkworm grasserie management Treatment



TNAU Seri dust + Psoralea Untreated control Per cent increase or decrease over untreated control



Larval mortality (%)



Single cocoon Single shell Shell ratio weight (g) weight (g) (%)



Cocoon yield No/ 10000 larvae



Kg/ 10000 larvae



Total yield (Kg/ 100 dfls)



ICB



0.04 0.09



1.70 1.60



0.30 0.27



18.80 16.90



9960 9394



16.90 15.90



71.66 63.6



1:2.37 -



-55.56



6.25



11.11



11.24



6.02



6.29



12.67



-



(Table 5). Earlier studies by Manimegalai and Chandramohan (2006), Minu James Thottacherry (2007) and Padma (2007) also indicated reduction in silkworm mortality due to the application of bed disinfectant followed by botanical formulation. It is also evident from the experiments that there was an increase in cocoon weight, shell weight, shell ratio, total yield of cocoon and ICB by 6.25, 11.11, 11.24, 12.67 per cent and 2.37 respectively when compared with untreated control (Table 5). Sivaprakasam (1994) reported that application of P. corylifolia, Caesalpinia coriaria and Acacia suma enhanced the economic as well as yield parameters of B. mori. This was further supported by Chitra et al. (1975) and Manoharan (1996). It is concluded that thorough disinfection of rearing house with Chlorine dioxide before initiation of rearing followed by dusting with TNAU seri dust as bed disinfectant as per schedule and application of Psoralea extract per os once during third instar is recommended for containing the grasserie disease in silkworm and simultaneously obtain higher cocoon productivity. References Abbot, W.S. 1925. A method of computing the effectiveness of an insecticide. J. Econ. Entomol., 18: 225 – 267. Baig, M., Nataraju, B. and Samson, M.V. 1990. Studies on the effect of antibiotics on rearing performance and losses due to diseases in silkworm, Bombyx mori L. Indian J. Seric., 29: 54 -58. Chitra, C., Karanath, N.G. and Vasantharajan, V.N. 1975. Diseases of mulberry silkworm, Bombyx mori L. J. Sci. Ind. Res., 34: 386 -401. Datta, R.K., Baig, M., Nataraju, B., Balavenkatasubbiah, M. and Selvakumar, T. 1998. Vijetha: An effective disinfectant. Indian Silk, 36: 12-13. Govindan, R., Narayanaswamy, T.K. and Devaiah, M.C. 1998. Principles of Silkworm Pathology, Seri. Scientific Publishers, Bangalore. 420 p. Keating, S.T., Yendol, W.G. and Schultz, J.C. 1990. Leaf phenolic inhibition of gypsy moth nuclear polyhedrosis virus and role of polyhedral inclusion body aggregation. J. Chem. Ecol., 16: 1445-1457. Krishnaswami, S., Narasimhanna, M.N., Suryanarayanan, S.K. and Kumararaj, S. 1973. Manual on Sericulture 2. Silkworm rearing. Agric. Service Bull., 15(2) FAO, Rome. Manimegalai, S. and Chandramohan, N. 2006. Efficacy of botanicals against the grasserie disease of silkworm, Bombyx mori L. Sericologia, 46: 15-23. Manimegalai, S., Subramanian, A. and Chandramohan, N. 2000. Efficacy of bed disinfectants and botanicals against grasserie disease of silkworm, B. mori L. Sericologia, 40: 585-590.
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