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ABSTRACT  
Pathogenecity studies conducted with the Aspergillus flavus and Aspergillus niger against first and second instar larvae of silkworm hybrids 
viz., cross breed (PM x CSR2) and Bivoltine Double Hybrid DH1 ((CSR 6 x CSR 26) x (CSR 2 x CSR 27)) revealed that A. flavus produced 
mortality up to 96 per cent in DH1 and PM x CSR2. A. niger produced mortality upto 88 per cent in DH1 and 84 per cent in PM x CSR2. 
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INTRODUCTION 

 
Silkworm being a highly domesticated insect is prone to various biotic and abiotic stresses, leading to 

drastic loss in silk yield. Silkworm is highly susceptible to various diseases which accounts for 30 - 40 per cent 
loss in cocoon yield [1]. The infectious silkworm diseases are caused by pathogenic microorganisms such as virus, 
bacteria, fungus and protozoan.  Aspergillosis is one of the serious fungal disease of silkworm causing cocoon 
crop loss to the tune of 21.36 per cent [6].  In India, the percentage of disease occurence ranged from 5.32% 
(Feb-March), 21.36% (July-Aug) and crop loss up to 1.60 – 13.04 Kg per 100 dfls. The early instars i.e., first 
and second instar silkworm larvae are more susceptible and later stage silkworms are fairly resistant to this 
disease. High temperature and high relative humidity conditions maintained during young stages are reportedly 
contributing factors to greater disease incidence during young age [3]. The fungal disease Aspergillosis prevails 
during winter and rainy seasons.  

 
MATERIALS AND METHODS 

 
2.1. Pathogenecity Test: 

Pathogenicity tests were carried out to establish that the fungus thus isolated is capable of producing typical 
symptoms of Aspergillus spp. under artificial inoculation conditions on silkworm and also to prove Koch's 
postulates of the pathogen. The fungal culture multiplied on Rose Bengal Agar was scraped using a sterilized surgical 
scalpel and transferred to 50ml sterilized distilled water contained in 100ml conical flask under aseptic conditions. The 
flasks  were  agitated  on  a  rotary  shaker  for  15 minutes, to get a uniform, homogenized spore suspension and also to 
break the mycelial clumps, if any. The spore concentration was adjusted to 200-250 spores per milliliter by counting the 
number of spores in haemocytometer under 10x binocular microscope. The newly hatched silkworms and newly 
moulted second and third instar silkworms were inoculated typically, by spraying the suspension (1×107 
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conidia/ml;  conidial suspension prepared from 7 day old culture) of different Aspergillus spp. separately on to 
the integument of the silkworm with the help of automizer. The conidial suspension (1×107) treated  silkworms 
were placed in room temperature 27±1ºC and observations were recorded at 24 h intervals. The microorganism 
was reisolated from the artificially inoculated silkworms showing typical Aspergillus spp. symptoms and the 
culture thus obtained was compared with the original culture for morphology and colony characters for 
confirmation. 

 
2.2. Relative susceptibility of silkworms to Aspergillus spp infection: 

The first and second instar larvae of ruling races viz, PM×CSR2 (Cross breed) and (CSR6 x CSR26) x 
(CSR2 x CSR27) (Bivoltine Double Hybrid1 were tested for their susceptibility to the Aspergillus spp. 
infection. The silkworms were tested with the concentration of 107 conidia per ml of Aspergillus niger and 
Aspergillus flavus and compared with untreated control. A. niger and A. flavus pathogens were isolated from CRC’s; 
these pathogen suspension cultures were prepared separately at 1×107 conidia per ml in sterilized distilled water. Conidia 
per ml was calculated by using haemocytometer.  A. niger and A. flavus suspension cultures incubated at the temperature 
of 27±1ºC and 85±5 per cent relative humidity for 7 days. After seven days,10 ml of  A. niger or  A. flavus (107 conidia 
per ml)  culture was sprayed on PM×CSR2 and Double Hybrid (DH1)  chawki worms (50 Numbers) with the help of 
atomizer. The treated chawki worms were placed in room temperature 27±1ºC and 85±5 per cent relative humidity. Each 
treatment was replicated three times and 50 numbers of chawki larvae were used in each replication.  Larval mortality 
due to A. niger and A. flavus were recorded at 24 h intervals up to seven days. 

 
RESULTS AND DISCUSSION 

 
3.1. Relative susceptibility of silkworm breeds (DH1 and PM×CSR2) to Aspergillus spp: 

An experiment was laid out to find out the larval mortality of silkworm breeds viz., PM×CSR2 (Cross 
breed) and (CSR6 x CSR26) x (CSR2 x CSR27) (Bivoltine) to  A. flavus or A. niger infection. The silkworms 
were tested against A. niger and A. flavus at 107 conidia per ml and compared with untreated control . The spore 
suspension was sprayed with an atomizer for infecting the worms. Each treatment was replicated three times and 
50 numbers of larvae were used in each replication. The percentage of fungal infection of the larvae was 
recorded for 7 days at 24 h interval. The data on percent larval mortality at 107 conidia per ml concentration is 
given in Table 1. On DH1silkworm race, the overall A. flavus infection per cent in larvae was recorded upto 96 
per cent on 7 DAS when compared to 2 per cent larval mortality in untreated control. The mortality of worms 
sprayed with A. flavus varied from first to seventh day (first and second instar). Mortality of chawki worms of 
DH1 ranged from 6 per cent to maximum of 30 percent. The mortality of DH1 chawki worms due to A. flavus 
infection varied during seven days of observation. On fifth and sixth day it was 8 per cent whereas it was 12 
percent on fourth day, 14 per cent on third day, 18 per cent of second day and 30 per cent on first day of 
treatment.  Mortality was maximum due to A. flavus infected DH1 chawki worms on first to fourth days. The 
mortality due to fungus gradually reduced after fifth day upto seventh day.  

The data on percent larval mortality at 107 conidia per ml concentration is given in Table 1. On 
DH1silkworm race, the overall A. niger infection per cent in larvae was recorded upto 88 per cent on 7 DAS 
when compared to 2 per cent laraval mortality in untreated control. The mortality of worms sprayed with A. 
niger varied from first to seventh day (first and second instar). Mortality of chawki worms of DH1 ranged from 
6 per cent to maximum of 22 percent. The mortality of DH1 chawki worms due to A. niger infection varied 
during seven days of observation. On sixth day it was 6 per cent whereas it was 10 percent on fifth day, 12 
percent on fourth day, 14 per cent on third day, 18 per cent of second day and 22 per cent on first day of 
treatment.  Mortality was maximum due to A. niger infected DH1 chawki worms on first to fourth days. The 
mortality due to fungus gradually reduced after fifth day upto seventh day. The data on percent larval mortality at 
107 conidia per ml concentration is given in Table 2.  On PM×CSR2 silkworm race, the overall A. flavus infection per 
cent in larvae was recorded upto 96 per cent on 7 DAS when compared to 2 per cent larval mortality in untreated control. 
The mortality of worms sprayed with A. flavus varied from first to seventh day (first and second instar). Mortality of 
chawki worms of PM×CSR2 ranged from 6 per cent to maximum of 30 percent. The mortality of PM×CSR2 chawki 
worms due to A. flavus infection varied during seven days of observation.  

On fifth and sixth day it was 8 per cent whereas it was 12 percent on fourth day, 14 per cent on third day, 18 per cent 
of second day and 30 per cent on first day of treatment.  Mortality was maximum due to A. flavus infected PM×CSR2 
chawki worms on first to fourth days. The mortality due to fungus gradually reduced after fifth day upto seventh day. The 
data on percent larval mortality at 107 conidia per ml concentration is given in Table 2.  On PM×CSR2 silkworm race, 
the overall A. niger infection per cent in larvae was recorded up to 84 per cent on 7 DAS when compared to 2 per cent 
larval mortality in untreated control. The mortality of worms sprayed with A. niger varied from first to seventh day (first 
and second instar). Mortality of chawki worms of PM×CSR2 ranged from 2 per cent to maximum of 24 percent. The 
mortality of PM×CSR2 chawki worms due to A. niger infection varied during seven days of observation. On sixth day it 
was 6 per cent whereas it was 8 per cent on fifth day, 12 percent on fourth day, 16 per cent on third day, 16 per cent of 
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second day and 24 per cent on first day of treatment.  Mortality was maximum due to A. niger infected PM×CSR2 
chawki worms on first to fourth days. The mortality due to fungus gradually reduced after fifth day up to seventh day. 
Pathogenecity studies conducted with two Aspergillus species against first and second instar larvae of mulberry 
silkworm races viz., cross breed (PM×CSR2) and bivoltine double hybrid DH1 
(CSR6×CSR26)×(CSR2×CSR27) revealed that A. flavus produced higher mortality in DH1 and PM×CSR2 
races. A. niger produced higher mortality in DH1 compared to PM×CSR2.  

 Supat Chaitungjit (1984) reported that A. flavus and A. tamarii were proved to be highly pathogenic to 
silkworm.  Pathogenecity tests using the second and fourth instar larvae resulted in 93 and 33 per cent mortality, 
respectively.  Gangwar (2011) reported the bivoltine hybrids i.e. SF19 x KA, NB18 x KA, NB7 x KPG-B, 
SH6 x KA, NB4D2 x KA for monsoon, KA x NB4D2, NB7 x NB18, NB4D2 x SH6, KA x KB, NB18 x 
NB4D2 for autumn, P5 x KB, P5 x KPG-B, NB4D2 x NB18, P5 x NB18, KPG-B x NB7  for spring and KPG-
B x NB18, NB18  x P5, NB18  x NB7, SH6  x NB18  and KA x NB18  for summer season were selected for 
the experiment to check their disease susceptibility for four different rearing seasons, i.e. monsoon, autumn, 
spring and summer of Uttar Pradesh respectively. These breeds were screened for their susceptibility to 
Muscardine and Aspergillus diseases and the susceptibility status has been compared in different seasons of 
Uttar Pradesh. The results showed that the breeds SH6 x KA, KA x NB4D2, P5 x NB18 and KA x NB18 
were less susceptible among other breeds in monsoon, autumn, spring and summer season respectively for 
Uttar Pradesh climatic conditions. 
 
Table 1: Relative susceptibility of Double Hybrid1 to Aspergillus spp. 

Sl. 
No. 

Aspergillus spp. 
(107 conidia/ml) 

Chawki worms mortality (%) Total 
Mortality (%) 1DAS 2DAS 3DAS 4DAS 5DAS 6DAS 7DAS 

1 A. flavus 
 
30.0 

 

 
18.0 

 

 
14.0 

 

 
12.0 

 

 
8.0 

 

 
8.0 

 

 
6.0 

 

 
96.0 

 

2 A. niger 
 
22.0 

 

 
18.0 

 

 
14.0 

 

 
12.0 

 

 
10.0 

 

 
6.0 

 

 
6.0 

 

 
88.0 

 
3 Control 2.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 

 
Table 2: Relative susceptibility of PM×CSR2 to Aspergillus spp. 

Sl. 
No. 

Aspergillus spp. 
(107 conidia/ml) 

Chawki worms mortality (%) Total 
Mortality (%) 1DAS 2DAS 3DAS 4DAS 5DAS 6DAS 7DAS 

1 A. flavus 
 
30.0 

 

 
18.0 

 

 
14.0 

 

 
12.0 

 

 
8.0 

 

 
8.0 

 

 
6.0 

 

 
96.0 

 

2 A. niger 
 
24.0 

 

 
16.0 

 

 
16.0 

 

 
12.0 

 

 
8.0 

 

 
6.0 

 

 
2.0 

 

 
84.0 

 
3 Control 2.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 

 
Conclusion: 

It is conclude that the PM×CSR2 (Cross breed) and (CSR6 x CSR26) x (CSR2 x CSR27) (Bivoltine Double 
Hybrid1) both chawkiworm races are susceptible in Aspergillus niger and Aspergillus flavus. 

 
REFERENCES 

 
[1] Chandrasekharan, K., S.D. Sharma and T. Selvakumar, 2004. Formulation of a general, Biodegradable and eco-

friendly silkworm body and rearing seat disinfection for prevention of Spread of diseases. Annual report. CSRTI, 2003-
2004, Mysore., pp: 85-86. 

[2] Gangwar, S.K., 2011. Screening of popular bivoltine hybrid silkworm breeds of West Bengal on the basis of 
disease susceptibility in Uttar Pradesh Climatic Conditions. Adv. Biores., 2(2): 22-35. 

[3] Govindan, R. and M.C. Devaiah, 1995. Silkworm pathology technical bulletin Aspergillosis of Silkworm, 
Department of Sericultural sciences & Central Silk Board, Bangalore., p: 68. 

[4] Sunil Tripathy, 2002. Management of fungal diseases of silkworm, Bombyx mori  
L.M.Sc.(Sericulture) thesis, Department of Sericulture,Tamilnadu Agricultural University,Coimbatore, p: 
90. 

[5] Verweij, P.E., M.F.Q. van-den-Bergh, P.M. Rath, B.E. DePauw, A. Voss and J.F.G.M. Meis, 1999. 
Invasive Aspergillosis caused by Aspergillus ustus: case report and review. J. Clin. Microbiol., 37: 1606-
1609. 

[6] Vineetkumar, Singh, G.P. and A.M. Babu, 2004. Surface ultrastructural studies on the germination, 
penetration and conidial development of Aspergillus flavus Link: Fries infecting silkworm, Bombyx mori 
L. Mycopathologia., 157: 127-135. 


