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Important Silkworm Diseases and their Management
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Abstract— In this paper initially the introduction to various
silkworm diseases is given. Then their Symptoms, Mode of
transmission, Detection method, Preventive measure are
mentioned. Finally, usefulness of the paper is stated in
conclusions.
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I. INTRODUCTION

The silkworm gets infected by various diseases caused by
fungi, bacteria and viruses. The pebrine is protozoan disease,
flacherie and grasserie are viral while muscardine is fungal
disease. All of these may become disastrous when proper care
is not taken. Every disease may show different symptoms and
hence the preventive measure may also be different for
different disease. This disease may adversely affect the
growth and development of the silkworms. Silk quality may
be poor due to poor cocoon yield. Thus, it is important to
protect the silkworm from this type of diseases [1].

Il. SILKWORM DISEASES AND THEIR MANAGEMENT

A. Pebrine

Pebrine disease is one of the disastrous diseases of the
silkworm “Bombyx mori L”. It is caused by the pathogen
“Nasema bombycis”. In 1965, the spread of pebrine was so
high that the silkworm industries of France and Italy gets
collapsed. Pebrine disease comes in the category of
“protozoan” disease. The black patches are formed on the
skin of infected silkworm [1]. In India, N1k-2r, NIK-3h, and
NIK-4m strains of Nasema bombycis are found [2]. It gets
transmitted by transovarial / transovum means from one moth
to another. If infection is primary then, 60-70% of moths die
before 3" moult. Hardly, 20-30% of the larvae goes for
spinning. Therefore, it would be disadvantageous for the
sericulture industry. If infection is secondary then, there will
be formation of films like cocoons [3].

Fig. 1: Pebrine infected silkworm

1) Symptoms:

Infected eggs will not get attached with egg plate because
there will be very low deposition of glue. Hence, the proper
control on eggs during incubation cannot be achieved. The
eggs may turn to pale yellow indicating poor hatching. In egg
stage, there will be lack of uniformity in eggs, more numbers
of dead eggs are some of the symptoms of pebrine disease.
Primary infected larvae do not show any symptoms but die
during early stages of growth. The secondary or tertiary
infected larvae shows some of the symptoms like loss of
appetite, poor growth rate, irregular and incomplete moulting.
The heavily infected larvae die during 1% stage of moulting
itself. The infected larvae show brown / black color skin with
wrinkles due to dead epidermal cells. Infected pupa shows
swollen body with lusterless appearance. Highly infected
pupa fails to get converted into adult moth. Emergence of
moth from cocoon will be late and improper. The wings of
the moth get clubbed into each other. The antennae will
distort because of infection. If accessory gland of moth gets
infected then, it will hatch the egg with less glue. This is the
reason why the eggs get detached from egg plate [1, 3, 4].

2) Mode of transmission

The disease can be transmitted through oral. The mulberry
leaves fed to the silkworms may get contaminated with faece
of the infected silkworm or dead larvae. Hence, this
contaminated food when consumed by other larvae, they also
get infected. Hence, the faeces of worms or dead worms
should not get contaminated with the leaves of mulberry. The
larvae may also get affected with direct contact with skin of
infected larvae or with nosema spores contained in faecal of
dead or infected larvae. The larvae may get infected from
mother during hatching. The infection from mother gets
transmitted to eggs, this is called as primary infection. These
larvae cannot live for longer time. They die during their early
stages of growth. These larvae can act as secondary source
for spreading of infection. The other healthy larvae may also
get infected through dead larvae or faecal matter [1, 2].

3) Detection method

The detection method mainly involves detection of nasema
spores. This pathogen is mainly found in faecal pellets.
Hence, the rearing bed should be observed frequently. This
can be detected by microscopic method. If any symptoms
related to pebrine seems then, proper action should be taken
against it. Thanks to the new development in pebrine
detection system called as Immune enzymatic method which
can detect the spores quickly [2].

4) Preventive measures

To avoid the infection of pebrine disease, during egg
production the proper and scientific inspection of every
mother moth should be carried out. Proper hygienic
conditions should be maintained in incubation and rearing
rooms. The appliances and machine during production should
be disinfected frequently. The formalin of 5% concentration
should be used to have better cleaning of appliances and
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equipment.  Individual eggs should be checked
microscopically and disease-free disinfected eggs should
only be selected. The faecal material of the worms should be
checked periodically to avoid secondary infection to other
larvae. If any pebrine spores are detected, the entire lot should
be rejected. During seed production, the equipment which
was ised for one lot should not be used for other lot without
proper cleaning and disinfecting. The pebrine infection can
also be minimized by dipping moth eggs in hot water or by
dipping eggs in hot concentrated hydrochloric acid. The anti-
sporodian drugs like benomyl, bengard can also be used to
minimize pebrine infection. Always try to prevent the disease
rather to cure it, because prevention is always better than cure.

B. Flacharie

This virus is influenced by either virus or bacteria or both of
them. Flacharie is also known as “Mughlaga rog”. The
bacteria which are responsible for this disease are
“streptococci” and “bacillus” bacteria. This disease
dominates especially during summer season. It is caused due
to higher temperature and relative humidity. This disease
arises when silkworm eats contaminated leaves. Hence,
because of this the silkworm may become weak. When
infection is heavy then, they may die.

Fig. 2: Flacharie infected silkworm
1) Symptoms
As mentioned earlier, flacharie can be viral or bacterial.
When it is viral then their symptoms are mild. They interfere
with the growth and development of silkworms. The
reproductive capacity of silkworm gets reduced. The bacterial
diseases are divided into 3 major types. 1] Bacterial disease
of digestive tract 2] Bacterial septicemia 3] Bacterial
toxicosis. When larvae get infected with flacharie disease it
becomes flaccid, digestive system of the larvae gets
disrupted, skin becomes loose and soft. The larvae exhibit
sluggish movement. The body of larvae become dull. The
color of body becomes black/ brown. The growth of the
infected larvae retards, their size and weight reduce [2, 6].
2) Mode of transmission
Silk may eat the contaminated leaves from which bacteria
goes into the larvae’s abdomen from rearing bed. The
bacterial growth occurs which deposits lactate, acetate etc. in
gut of larvae which reduces gut permeability and lowers the
pH. This infection spreads all over the body. Environmental
factors like temperature and relative humidity of the rearing
rooms also plays very important role in spreading of disease.
More relative humidity enhances the bacterial growth. Thus,

the temperature and humidity fluctuations also affect the
bacterial growth [2, 7].

3) Detection method

Bacterial infection can be detected by histo-pathological
analysis of gut of cylindrical cells in case of streptococcus
and goblet cells of diplococcus infections [2, 8].

4) Preventive measures

Proper hygienic conditions should be maintained in rearing
rooms. When disease is severe, 0.3 to 1% of slacked lime
must be spread in incubation and rearing rooms. The rearing
beds must be disinfected periodically. Proper disposal and
destruction of larvae plays vital role in preventing the disease.
Gathering of large number of larvae at one place should be
avoided. Dirty leaves should not be fed to the larvae, because
dirty leaves may become the source of flacharie bacteria.
Hence, proper care should be taken during feeding the larvae.
The larvae should be fed on proper time to have proper
growth. The infected larvae must be destroyed timely
otherwise it may adversely affect the health of other larvae
[6,7,8].

C. Muscardine

Muscardine is one of the major diseases in silkworm. In
muscardine, the body of the larvae get mummified due to
deposition of calcium oxalate. Hence, the disease is also
called as calcino. This disease was discovered in 19" century.
It is caused by “Entomopathogenic” fungal species. They
form different layers of colours on the silkworm body named
as white muscardine, black muscardine, green muscardine,
brown muscardine etc., but more common types are white
muscardine and green muscardine. Fungal diseases also
called as mycosis. Muscardine is Paracitic fungal disease.
They usually found at low temperature and high humidity [1].

Fig. 3: White Muscardine
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Fig. 4: Green Muscardine
1) Symptoms

Due to infection of muscardine, diarrhea and vomiting
occurs. larvae loose appetite and become inactive, at this time
larvae losses its elastic properties. It can be prevented within
12 to 18 hours of infection. Colour of larvae turns into Pale.

(light colour) At the time of death, larvae turn into white color
and within a few days it gets covered in bright green fungal
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coating. Larvae die within 16-18 hours after infected with
muscardine. Initially, dead larvae soft then, becomes brittle,
dry and mummitied [3].

2) Mode of transmission

Conadia penetrate into larval body and cause infection.
Different types of muscardine are classified as shown in the
following table:[9]

Sr Muscardine Etilo
no. Type 9y
1 Black Beauveria brongniartti and
Muscardine Metarhizium anisopliae
Brown .
2 Muscardine Aspergillus
3 Grossy Hirsutella necatrix
Muscardine
Grey L .
4 Muscardine Isaria javanica
Green Nomuraea rileyi and
5 - ..
Muscardine metarhizium
Orange . o .
6 Muscardine Sterigmatocysti’s japonica
. Pencillium citrinum and P.
7 Pencillosis
granulatum
8 Red Muscardine Sporosporella uvella and
Isaria fumosoroseus
9 Wh'te. Beauveria bassiana
Muscardine
10 YeIIovy Isaria Farinosa
Muscardine
11 Vellow Red Isaria fumosoroseus
Muscardine

Generally, they are influenced by following factors:

1) Mummified diseased larvae

2) Contaminated environment
3) Detection method
Muscardine disease can be detected by simply observing the
skin of the larvae periodically.
4) Preventive measures
Before the commencement of silkworm rearing, appliances
and rearing surroundings should be disinfected with 2 percent
formalin or 5 percent bleaching powder solution. This disease
can be minimized by avoiding low temperature and high
humidity during rearing, as they are more ideal for fungal
growth. Anti-muscardine powder can be used to stop the
spread of this disease [1].

D. Grasserie

Grasserie is viral disease found in the silkworm. Grasserie
infected silkworm shows the symptoms during the final stage
of larvae development. The spread of this disease enhances at
high temperature and high relative humidity. About 33% of
overall disease occurred in silkworm is grasserie only. This
disease caused by the pathogen called as “Borrelina
bombycis”. This virus belongs to the family of Baculoviridae.
The virus has rod like structure having 330x80 nm size.
Grasserie disease has different names in different countries.
In America it is known as milky/hanging/Jaundice disease. In
French grasserie and in Japan it is called as Nobyo disease [1]

Fig. 5: Grasserie infected silkworm.
1) Symptoms-
Initially silkworm becomes slightly sluggish and skin shows
oily, shining appearance on surface of silkworm. There is a
formation of loose and shiny white skin with swelling in
segmental region. In silkworm, there is a release of milky
white or yellowish fluid on the surface of the body. Larvae do
not undergo moulting. Accumulation of polyhedral occurs in
cytoplasm which causes grasserie disease. It ruptures skin of
silkworm. Larvae loose clasping power of abdominal leg. If
infection is heavy then, larvae die within 3 to 4 days [1, 2].
2) Mode of transmission-
When infection transmits from infected mother to eggs it is
called as primary infection. When adult moth gets infected
with virus then it is transmitted to eggs. In primary infection,
more than 50% of larvae die before third moulting. If healthy
larvae eat contaminated leaves then larvae gets infected. The
oozes milky white haemolymph fluid released by larvae
spread the infection to other individuals. This disease spreads
very fast at high temperature and high relative humidity [2,
10]
3) Detection method
Grasserie disease is detected by observing the above
symptoms.it can be detected by using microscopic evaluation.
When white fluid of larvae observed under microscope then,
it shows traces of polyhedral bodies in a such way that we can
detect the disease [1, 2,3]
4) Preventive measures-
To prevent grasserie disease, the nutritious mulberry leaves
should be fed to the larvae. Proper ventilation and air
circulation should be there in rearing rooms. We should carry
out early diagnosis of all larvae. Dis-infection of Mulberry
storage room and mounting room should be done by using
5% bleaching powder or 2% formaldehyde. Silkworm should
grow in hygienic condition depending on the life cycle of
silkworm. Suitable temperature and humidity should be
maintained in all rearing rooms, Proper bed drying is essential
during each feed to avoid such type of disease. In India, in
order to stop the further spread of grasserie disease, most of
the people use Reshamkeet medicine [1, 2].

I1l. CONCLUSIONS

This paper will make the reader aware of the important
silkworm diseases and their management.
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