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Three years (2004~2007) survey was conducted on the

incidence of silkworm diseases namely, Grasserie,

Flacherie, Muscardine and Uzi fly, a silkworm pest with

150 sericulture farmers in the districts of Chittoor and

Anantapur in Andhra Pradesh. The data revealed that

grasserie and flacherie incidence were maximum in

summer season and minimum in winter season whereas

muscardine was observed high in winter season in both

the areas and rarely in rainy season in Chittoor and

Anantapur districts. An improvement of 11.16 and

7.6 kg cocoons/100 dfls were recorded in the batches of

PM xCSR2 Diseases free layings (Dfls) reared in rearing

houses disinfected with 2% bleaching powder and

Ankush, a plant based bed disinfectant applied as per

schedule, respectively. The Uzi fly incidence was sup-

pressed by 61.02% in batches where the integrated

package was adopted for control of Uzi fly infestation.
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Introduction

In India, before introduction of new technologies of silk-

worm rearing, one out of every three crops suffered due to

one disease or the other. However, with the advent of

improved silkworm rearing technology, package of practice

for mulberry cultivation and use of certain bed disinfectants

and chemicals for the prevention of diseases and pests, the

cocoon production has increased in recent years. Still, the

silkworm crop losses due to diseases in India are about

15~20%. Grasserie, flacherie and muscardine are com-

monly prevalent diseases caused respectively by patho-

gens, Borrelia virus, Streptococci, Stephylococci and Beau-

veria bassiana. Of all the silkworm diseases, flacherie is

more prevalent caused by viral and bacterial pathogens fol-

lowed by grasserie(Nuclear polyhedrosis) and muscardine.

Apart from diseases, Silkworm pest, Uzifly, Exorista bom-

bycis (Louis) is a major and serious endo-larval parasitoid

of mulberry silkworm, Bombyx mori L also causes con-

siderable damage to Silkworm crops. The pest was intro-

duced accidentally into Karnataka in 1980 (Anonymous,

1980). Since then, the pest has been inflicting considerable

loss to sericulture industry. At present the loss is estimated

to be ranged from 10~20% occurs throughout year. Its inci-

dence is maximal from August to October.

Continuous rearing of silkworms year after year leads

to perpetuation of diseases producing micro-organisms

and causing great trouble and loss to the Sericulturists. A

recent survey in Chittor district has shown a loss of

5.0~8.0 kg cocoon for every 100 dfls reared due to silk-

worm diseases and considering the total production of

15.00 lakh disease free layings (dfls), the annual loss in

Andhra pradesh is estimated to be Rs.0.50 crore ( Kuma-

reshan et al., 2003). No systematic survey on the silk-

worm diseases and pest incidence levels was not taken

up so far. Therefore, to know the diseases and pest inci-

dence levels in different seasons and to alert the farmers

to take up control measures, a survey on silkworm dis-

eases namely, grasserie, flacherie and muscardine as

well as silkworm pest, Uzi fly was conducted and also an

attempt was made to verify the efficacy of disinfectants

against silkworm diseases at farmers level and integrated

package for control of uzi infestation to silkworms.

Materials and Methods

Disinfectant

Bleaching powder: The bleaching powder (CaoCl2) is a
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commonly used disinfectant, containing 30% Chlorine

(SBP-Chem. PVT Ltd., India) is a chemical which kills

the pathogens causing flacherie, grasserie and muscardine

diseases. 2.0% solution of bleaching powder with 30%

available chlorine dioxide was prepared by dissolving 2.0

grams of the same in 100 ml of fresh and clean water and

also 0.3 grams slaked lime{Calcium hydroxide Ca(OH)2}

was added in 100 ml of bleaching powder solution.

Bed disinfectant

Ankush (Seri-con Technologies, Bangalore, India), an

effective plant based bed disinfectant used for control of

silkworm diseases spread through secondary contamination.

3.0 grams/m2 for young age silkworms and 5.0 grams/m2 for

late age silkworms were dusted on silkworms 30 minutes

before resumption of silkworms from the each moult.

Biocontrol agent

Nesolynx thymus (Central Sericultural Research and

Training Institute, Mysore,India) is an indigeneous hyme-

nopterous ecto-pupal parasitoid to kill the Uzi pupae.

These parasitoids were released after the sun set in the

rearing house, place of mountags storage, near mountages

with spinning and also near the manure pits where silk-

worm litter and left over mulberry leaf dumped.

Uzi Trap (Central Sericultural Research and Training

Institute, Mysore, India): It is a chemo trap used for attrac-

ting and killing the adult Uzi fly. One tablet was dissolved

in 1 litre of water and kept in light colored flat trays or

plates (10” diameter or 10” L×8” B) and placed near the

windows( at the height of their base) both at out side and

inside the rearing house. This solution was used starting

from III instar of silkworm rearing to spinning stage. If

dust, dead insects etc., accumulated in the trap solution,

fresh solution was prepared and used. One packet of Uzi

trap containing 12 tablets sufficient for 100 dfls rearing

Season wise survey was conducted during the year

2004~05, 2005~06 and 2006~07 on silkworm diseases

and Uzi fly incidence in 5 villages of Palamaner area of

Chittoor district and 5 villages in Penukonda area of

Anantapur district to estimate, (1) seasonal incidence of

diseases and (2) the relationship between conditions and

disease incidence. Totally 150 sericulture farmers (75 farmers

in Penukonda area and 75 farmers in Palamaner area) were

selected for this study. Observed silkworm larvae in 10% of

rearing trays randomly during V instar (3rd to 5th day) for dif-

ferent diseases by morphological and microscopic examina-

tion. Calculated percentages of disease are based on assu-

mption and 40,000 larvae in unit of 100 dfls. Also examined

1,000 silkworm larvae of V instar for 100 dfls selected ran-

domly from all the trays/shoot for the presence of Uzi scar.

After assessing the incidence of silkworm diseases and

Uzi infestation, integrated packages were taken up for con-

trol of the diseases. Five farmers were selected per village

for five villages each in Palamaner and Hindupur area for

both Experiments.The treatments of first experiment are

T0=Control (partial disinfection) and T1=2% bleaching

powder in 0.3% slaked lime solution and Ankush appli-

cation as per schedule. The other experiment for control of

Uzi fly was conducted with the following treatments.

T0 = Without nylon net (control); Tl = With nylon net

only; T2 = With nylon net and Uzi trap;T3 =With nylon

net+Uzi trap+release of Nesolynx thymus (bio-control

agent): 8,000 adults in IV age, 16,000 in V age and 76,000

after harvesting of cocoons. The data was analyzed sta-

tistically to interpret the results

Results and Discussion

Seasonal survey on diseases and pests

Season wise incidence of silkworm diseases namely, gras-

Table 1. Incidence (%) of silkworm diseases and pest in the districts of chittoor and anantapur, andhra pradesh

Year Area

Rainy season Winter season Summer season

FlacherieGrasserie
Muscar-

dine
Uzi fly

Flache-

rie
Grasserie

Muscar -

dine
Uzi fly FlacherieGrasserie

Muscar-

dine
Uzifly

2004

-05

Palamaner 8.0-10.0 7.0-9.0 1.5-3.2
12.0-

15.0
3.0-5.0 6.0-8.0

20.0-

23.0

10.0-

13.0
8.0-10.0 7.0-10.5  -- 1.0-3.0

Penukonda 5.8-7.3 6.0-8.0  --
13.0-

16.0
3.0-6.0 5.0-7.6

14.0-

16.5

11.0-

15.0

12.0-

15.0

10.0-

14.0
1.0-2.0

2005

-06

Palamaner 6.5-8.3 4.8-6.2 2.0-3.7
10.0- 

12.0
2.0-3.5 3.5-5.0

14.0-

17.0

7.0-

10.0
6.8 - 8.9 5.0-8.5  -- 0.5-2.5

Penukonda 6.3-8.9 5.6-6.9  -- 5.6-6.9 5.0-6.5 4.0-7.0 11.0-13.0 9.2-13.0 9.0- 12.0 9.0-11.3  -- 1.5-3.0

2006

-07

Palamaner 3.5-4.8 4.0-6.0 1.0-2.0 7.5-9.0 1.0-2.0 2.5-4.6 9.0-13.0 5.0-9.0 5.0-7.5 4.5 - 8.0  -- 1.0-2.5

Penukonda 4.0-6.3 4.5-7.8  --
10.0-

14.5
3.2-5.6 2.5-4.8 6.0-9.0 7.0-12.5 7.0-10.0 7.0-10.4  -- 0.5-1.6
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serie, flacherie, muscardine and Uzi fly in Palamaner and

Penukonda areas are presented in Table 1. The diseases viz.

flacherie (8.0~10.0%), grasserie (7.0~10.5%) and musca-

rdine (1.5~3.5%) in summer season and muscardine

(20.0~23.0%) in winter season during the year 2004~05,

where as in case of 2005~06, flacherie (6.8~8.9%), gras-

serie (4.5~8.0%) and muscardine (2.0~3.7%) in summer

season and muscardine (14.0~17.0%) in winter season and

flacherie (5.0~7.5%), grasserie (5.0~85%) and muscardine

(1.0~2.0%) in summer season and muscardine (9.0~13.0)

in winter season during the year 2006~07 were recorded. The

survey data revealed that muscardine is more in winter sea-

son particularly in 2004~05 and later on gradually reduced

during 2005~2006 and 2006~2007. This indicated that sea-

son is more favourable (temperature and moisture) and often

on the dispersal capabilities of pathogen from infected hosts.

This is true in case of muscardine as the conidia are light and

they disseminate by wind, mechanical disruption and body

contact. The spread of white muscardine is faster and disas-

trous than other diseases of silkworms (Tanda, 1963; Christi

and Schaf, 1990; Prabhakara et al., 1990)

Grasserie and Flacherie were found more in summer as

compared to other two seasons. This clearly indicated that

fluctuations in temperature and humidity would lead to

flacherie disease and affect the silkworm crops to a greater

extent. Savanurmath et al.(1992) also reported that fluctu-

ations between day and night temperature and relative

humidity prevailing in rearing house were the important

causes for the occurrence of flacherie and grasserie in silk-

worm larvae. The grasserie was high in Penukonda area

and this might be due to poor hygienic rearing, huge quan-

tity of dfls used per rearing and hiring of rearing appliances

which favour multiplication of micro organisms persisted

in the dwelling houses for viral flacherie (Samson et al.,

1990; Sivaprakasam and Robindra, 1995). Christi and

Schaf (1990) also reported that silkworms reared under

controlled temperature and relative humidity showed less

mortality and increased build up in grasserie during sum-

mer might be due to fluctuations in temperature and humid-

ity which are predisposing causes for viral infections. 

 Control of Silkworm disease by disinfectants

The results of field trial conducted at farmers level using

2% bleaching powder in 0.3% slaked lime solution and

4 kg of Ankush for tray rearing and 6 kg for shoot rearing

for 100 dfls in Penukonda and Palamaner areas are pre-

sented in Tables 2 and 3. The trial with 50 farmers each

covering 24,000 dfls PM×CSR2 race in Palamaner area

showed an improvement of 11.16 kg/100 dfls over control

and 7.60 kg/100 dfls for 30,000 dfls in Penukonda area.

Silkworm cocoon crop yields in treated batches are

56.00 kg  ±2.57 to 65.00 kg±3.78 in case of Penukonda

area and 65.70 kg±3.01 to 70.90 kg±6.89 in Palamaner

area were reorded in the rearing houses disinfected with

2.0% bleaching powder and Ankush bed disinfectant were

significantly higher (P 0.05) than control (49.00 kg±2.90

to 53.00 kg±2.78) (Table 3). The percentage of improve-

ments are 12.00 ~ 17.64 in Penukonda area and 15.26~

26.79 in Palamaner area. This clearly indicated that 2.0%

bleaching powder spray and application of Ankush sup-

pressed the silkworm diseases effectively in Palamaner

area as compared to Penukonda area since most of the

farmers in Penukonda area practiced tray rearing system

and there was a chance of secondary contamination.

Hence, improvement in cocoon yield was moderate in

Penukonda area and high in Palamaner area.

Integrated approach for control of uzi fly

Uzi incidence recorded in three sericultural villages dur-

ing the years 2004 ~05, 2005 ~06, 2006 ~07 are presented

in Table 1. In the present study, the Uzi infestation was

more in rainy season (13 ~16%) followed by winter sea-

son (11 ~15%) and summer (1.0 ~3.0%) during the year

2004 ~05 and gradually decreased due to adoption of con-

trol measures (Table 1) . The high incidence of Uzi fly in

rainy season (June-September) might be due to change in

climatic conditions like increase in temperature, humidity

and rain fall. Another probable reason for increase of Uzi

infestation may be due to scarcity of its natural alternative

host as by the time most of kharif agricultural crops get

harvested. The Uzi infestation is high in Penukonda area as

Table 2. Schedule and quantity of application of Ankush for 100 dfls of PM×CSR2 race silkworms.

SL.no Dusting period/Instar g/sq. ft. bed area Tray rearing Quantity (g) Shoot Rearing Quantity (g)

1 While resuming from 1st moult* 3 50 50

2 While resuming from 2nd moult* 3 150 150

3 While resuming from 3rd moult* 5 600 900

4 While resuming from 4th moult* 5 1200 1900

5 On the 4th day of 5th instar** 5 2000 3000

Total quantity used 4000 6000

*Dusting 30 min before feeding and ** Dusting after bed cleaning.
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compared to Palamaner area in the year 2004~05 which

clearly indicated that continuous conducting of silk worm

rearings in the area would attracts Uzi fly and put heavy

loss to the sericulturists since Uzi flies could not leave the

villages when the silkworms are available in the same vil-

lage continuously and it can not travel more than 2 km of

distance. Thite et al. (2003) also reported that Uzi infes-

tation is low during November to February gradually

increased with rise of temperature, humidity and rain fall

and high in June to August. The present results are agree-

Table 3. Effect of disinfection and Ankush on the performance of cross breed (PM×CSR2) silkworm crops at farmers level in

Penukonda and Palamaner areas (Average of 2 crops/ rainy and winter season)

Village No. of farmers covered No. of dfls reared
Yield/100 dfls(kg)

Improvement (Kg) % Improvement
T0 T1

Penukonda area

Ragimakula palli 5+5 6,400 53.00±4.80 60.50±4.63a 7.50±0.98 14.15

Kanchisamudram 5+5 7,000 50.00±3.70 56.00±2.57 6.00±0.56 12.00

Beedanapalli 5+5 6,000 49.00±2.90 57.50±5.64a 8.50±0.72b 17.34

Kogira 5+5 5,400 56.00±3.95 65.00±3.78a 9.00±1.08b 17.64

Patharlapalli 5+5 5,200 51.00±2.98 58.00±4.21a 7.00±0.82b 13.72

Total/average 25+25 30,000 51.80±3.05 59.40±4.59a 7.60±0.69b 14.67

Palamaner area

Nakkapalli 5+5 4000 57.000±1.45 65.70±3.01a 8.700±1.76b 15.26

Ranganayakam palli 5+5 4600 60.00±2.56 70.00±5.36a 10.00±2.10b 16.60

Morum 5+5 4200 56.00±3.37 69.00±3.96a 13.00±2.70b 23.21

Rampuram 5+5 3200 53.00±2.78 67.20±3.36a 14.20±3.24b 26.79

Musalimadugu 5+5 5200 61.40±4.68 70.90±6.89a 9.90±098b 16.20

Total/average 25+25 21200 57.40±2.68 68.56±3.68a 11.16±1.67b 19.40

Each value is mean±SE of 5 individual farmers. Significant differences with in rows are indicated in different superscripts from

control (P < 0.05).

Fig. 1. Impact of Integrated package on the incidence of Uzi fly at farmers level. T0 = With out nylon net, T1 = With nylon net only,

T2 = Nylon net and Uzi trap and T3 = Nylon net, Uzi trap and 1.0 lakh of Nysolynx thymus, a biocontrol agent and T0-T3 is the sup-

pression of uzi incidence in 3 villages (with three colours).
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ment with the results of Sathe and Jadhav (2001).

 The results of field trial conducted at farmers level using

Integrated Pest Management (IPM) package are presented

in Fig. 1. Treatment 3 (T3) was a combination of Nylon

net, Uzi trap and Nesolynx thymus showed maximum sup-

pression in three villages (54.46%, 61.02% and 58.72%) as

compared to other treatments. This clearly indicated that

inclusion of biological agent (Nesolynx thymus) in treat-

ment 3 as integrated package worked effectively resulting

in suppression of Uzi infestation.

Therefore, it can be concluded that proper disinfection

of rearing houses with 2.0% bleaching powder in 0.3%

slaked lime solution and recommended dosage of Ankush,

a plant based bed disinfectant and IPM package of Uzi fly

were found effective in controlling the silkworm diseases

and Uzi fly attack to silkworms resulting in better cocoon

harvesting which in turn improves the economic status of

Sericulturists.
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