Rearing of Mulberry Silkworm

Mulberry Cultivation

Cultivation of mulberry plants is called moriculture. There are over 20
species of mulberry, of which four are common: Morus alba, M. indica, M.
serrata and M latifolia. Mulberry is propagated either by seeds, root- grafts or
stem cuttings, the last one being most common. Cuttings, 22-23 cm long with 3-
4 buds each and pencil thick, are obtained from mature stem. These are planted
directly in the field or first in nurseries to be transplanted later. After the plants
have grown, pruning is carried out routinely which serves two purposes, induction

of growth and sprouting of new shoots.

Harvesting of leaves for feeding larva is done in three ways: leaf picking,
branch cutting and top shoot harvesting. In leaf picking, individual leaves are
handpicked. In branch cutting method, entire branch with leaves are cut and
offered to 3" instar larva. In top shoot harvesting, the tops of shoots are clipped
and given to the 4" & 5" instars. The yield and quality of leaf depend upon the
agronomic practices for cultivation of mulberry trees, namely irrigation,
application of fertilizers etc. It is estimated that 20,000 to 25,000 kg of leaves can
be harvested per hectare per year under optimum conditions. It has also been
estimated that to rear one box of 20,000 eggs, 600-650 kg of leaves are required
for spring rearing and 500-550 kg for autumn rearing in Japan. In India, to rear

20,000 eggs the quantity of leaves required is about 350-400 kg.
Rearing Equipments

e Rearing house: The rearing house should meet certain specification, as the
silk worms are very sensitive to weather conditions like humidity and
temperature. The rearing room should have proper ventilation optimum

temperature and proper humidity. It should be ensured that dampness,



stagnation of air, exposure to bright sunlight and strong wind should be

avoided.

Rearing stand: Rearing stands are made up of wood or bamboo and are
portable. These are the frames at which rearing trays are kept. A rearing
stand should be 2.5 m high, 1.5 m long and 1.0 m wide and should have 10
shelves with a space of 20 cm between the shelves. The trays are arranged

on the shelves, and each stand can accommodate 10 rearing trays.

Ant well: Ant wells are provided to stop ants from crawling on to trays, as
ants are serious menace to silk worms. They are made of concrete or stone
blocks 20 cm square and 7.5 cm high with a deep groove of 2.5 cm running
all round the top. The legs of the rearing stands rest on the centre of well

filled with water.

Rearing tray: These are made of bamboo or wood so that they are light
and easy to handle. These are either round or rectangular.

Paraffin paper: This is a thick craft paper coated with paraffin wax with
a melting point of 55° C. It is used for rearing early stages of silk worms
and prevents withering of the chopped leaves and also help to maintain
proper humidity in the rearing bed.



Foam rubber strips: Long foam rubber strips 2.5 cm wide and 2.5 cm
thick dipped in water are kept around the silkworm rearing bed during first
two instar stages to maintain optimum humidity. Newspaper strips may

also be used as a substitute.

Chopsticks: These are tapering bamboo rods (1cm in diameter) and meant

for picking younger stages of larvae to ensure the hygienic handling.

Feathers: Bird feathers preferably white and large are important items of
silkworm rearing room. These are used for brushing newly hatched worms

to prevent injuries.

Chopping board and Knife: The chopping board is made up of soft wood
it is used as a base for cutting leaves with knife to the suitable size required

for feeding the worms in different instar stages.

Leaf chambers: These are used for storing harvested leaves. The sidewalls
and bottom are made of wooden strips. The chamber is covered on all sides

with a wet gunny cloth.

Cleaning net: These are cotton or nylon nets of different mesh size to suit
the size variations of different instars of the silk worm. These are used for
cleaning the rearing beds, and at least two nets are required for each rearing

tray.

Mountages: These are used to support silkworm for spinning cocoons.
These are made up of bamboo, usually 1.8 m long and 1.2 m wide. Over a
mat base, tapes (woven out of bamboo and 5-6 cm wide) are fixed in the
form of spirals leaving a gap of 5-6 cm. They are also called chandrikes.
Other types of mountage such as centipede rope mountage, Sstraw

cocooning frames etc. are also used.

Hygrometers and Thermometers: These are used to record humidity and

temperature of the rearing room.



e [eeding stands: These are small wooden stands (0.9 m height) used for

holding the trays during feeding and bed cleaning.

Other equipments like feeding basins, sprayer, and leaf baskets may also

be required.

Rearing Practices

Silkworms must be reared with utmost care since they are susceptible to
diseases. Therefore, to prevent diseases, good sanitation methods and hygienic
rearing techniques must be followed. The appliances and the rearing room should
be thoroughly cleaned and disinfected with 2-4% formaldehyde solution. Room

temperature should be maintained around 25°C.

Procurement of quality seeds

The most important step in silkworm rearing is the procurement of quality
seeds free from diseases. Seeds are obtained from grainages, which are the centers
for production of disease free seeds of pure and hybrid races in large quantities.
These centers purchase cocoons from the certified seed cocoon producers. These
cocoons are placed in well ventilated rooms with proper temperature (23-25° C)
and humidity (70-80 %), and emergence of moth is allowed. Grainage rooms may
be kept dark, and light may be supplied suddenly on the expected day of
emergence to bring uniform emergence. Emerging moths are sexed and used for
breeding purposes to produce seed eggs. Three hours of mating secures maximum
fertilized eggs. The females are then made to lay eggs on paper sheets or
cardboard coated with a gummy substance. Egg sheets are disinfected with 2%
formalin, and then washed with water to remove traces of formalin and then dried
up in shades. The eggs are transported in the form of egg sheet. However, it is
easy to transport loose eggs. To loosen the eggs, the sheets are soaked in water.
The loose eggs are washed in salt solution of 1.06-1.10 specific gravity to separate

out unfertilized eggs and dead eggs floating on surface. Prior to the final washing,



the eggs are disinfected with 2% formalin solution. Eggs are dried, weighed to
the required standard and packed in small flat boxes with muslin covers and

dispatched to buyers.

Brushing

The process of transferring the silkworm to rearing trays is called brushing.
Suitable time for brushing is about 10.00 am. Eggs at the blue egg stage are kept
in black boxes on the days prior to hatching. The next day they are exposed to
diffused light so that the larvae hatch uniformly in response to photic stimuli.

About 90% hatching can be obtained in one day by this method.

In case of eggs prepared on egg cards, the cards with the newly hatched
worms are placed in the rearing trays or boxes and tender mulberry leaves are
chopped into pieces and sprinkled over egg cards. In case of loose eggs a net with
small holes is spread over the box containing the hatched larvae and mulberry
leaves cut into small pieces are scattered over the net. Worms start crawling over

the leaves on the net; the net with worms is transferred to rearing tray.

Preparation of feed bed and feeding

After brushing, the bed is prepared by collecting the worms and the
mulberry leaves together by using a feather. The bed is spread uniformly using
chopsticks. The first feeding is given after two hours of brushing. Feed bed is a
layer of chopped leaves spread on a tray or over a large area. The first and second
instar larvae are commonly known as chawki worms. For chawki worms, paraffin
paper sheet is spread on the rearing tray. Chopped mulberry leaves are sprinkled
on the sheet and hatched larvae are brushed on to the leaves. A second paraffin
paper sheet is spread over the first bed. In between two sheets water soaked foam
rubber strips are placed to maintain humidity.

The 4th and 5" instars are reared in wooden or bamboo trays by any of the
three methods: viz., shelf-rearing, floor-rearing and shoot-rearing. In shelf

rearing, the rearing trays are arranged one above the other in tiers on a rearing



stand which can accommodate 10 -11 trays. This method provides enough space
for rearing, but it is uneconomical as it requires large number of laborers to handle
the trays. Chopped leaves are given as feed in this method. In floor rearing, fixed
rearing sheets of 5-7x1-1.5m size are constructed out of wooden or bamboo strips
in two tiers one meter apart. These sheets are used for rearing. Chopped leaves
are given as feed. This method is economical than the first one because it does
not involve much labour in handling of trays. Shoot-rearing is most economical
of the three methods. The rearing sheet used is one meter wide and any length
long in single tier and the larvae are offered fresh shoot or twigs bearing leaves.
This method can be practiced both outdoors and indoors depending upon the

weather.

Each age of the silk worms could be conveniently divided into seven
stages. First feeding stage, sparse eating stage, moderate eating stage, active
eating stage, premoulting stage, last feeding stage, moulting stage. The larvae
have good appetite at first feeding stage and comparatively little appetite at sparse
and moderate eating stages. They eat voraciously during active stage to last
feeding stage after which they stop feeding.

Bed Cleaning

Periodical removal of left over leaves and worms’ excreta may be
undertaken and is referred to as bed cleaning. It is necessary for proper growth
and proper hygiene. Four methods are adopted: conventional method, husk

method, net method, and combined husk and net method.

Spacing

Provision of adequate space is of great importance for vigorous growth of
silkworms. As the worms grow in size, the density in the rearing bed increases
and conditions of over crowding are faced. Normally it is necessary to double or

triple the space by the time of moult from one to other instar stage, with the result



that from the first to third instar the rearing space increases eight fold. In 4™ instar,
it is necessary to increase the space by two to three times and in 5" instar again
twice. Thus, the rearing space increases up to hundred folds from the time of

brushing till the time of maturation of worms.

Mounting

Transferring mature fifth instar larvae to mountages is called mounting.
When larvae are fully mature, they become translucent, their body shrinks, and
they stop feeding and start searching for suitable place to attach themselves for
cocoon spinning and pupation. They are picked up and put on mountages. The
worms attach themselves to the spirals of the mountages and start spinning the
cocoon. By continuous movement of head, silk fluid is released in minute
guantity which hardens to form a long continuous filament. The silkworm at first
lays the foundation for the cocoon structure by weaving a preliminary web
providing the necessary foot hold for the larva to spin the compact shell of
cocoon. Owing to characteristic movements of the head, the silk filament is
deposited in a series of short waves forming the figure of eight. This way layers
are built and added to form the compact cocoon shell. After the compact shell of
the cocoon is formed, the shrinking larva wraps itself and detaches from the shell
and becomes pupa or chrysalis. The spinning completes within 2-3 days in multi-

voltine varieties and 3-4 days in uni- and bivoltine.

Harvesting of Cocoons

The larva undergoes metamorphosis inside the cocoon and becomes pupa.
In early days, pupal skin is tender and ruptures easily. Thus, early harvest may
result in injury of pupa, and this may damage the silk thread. Late harvest has a
risk of threads being broken by the emerging moth. It is, therefore, crucial to

harvest cocoons at proper time. Cocoons are harvested by hand. After harvesting



the cocoons are sorted out. The good cocoons are cleaned by removing silk wool
and faecal matter and are then marketed.

The cocoons are sold by farmers to filature units through Cooperative or
State Govt. Agencies. The cocoons are priced on the basis Rendita and reeling
parameters. Rendita may be defined as number of kg of cocoon producing 1 kg

of raw silk.



