Life Cycle of Muga Silkworm
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Intro uction

The golden silk Muga is the pride of Assam which is associated with
Assamese culture and tradition

Muga culture is the monopoly of Assam

Muga is an endemic silkworm species prevalent in the Brahmaputra
valley and adjoining hills by virtue of its typical agro-climatic condition
Assam alone contributes 95% of the total Muga raw silk production
The precious glittering golden yellow silk-Muga is exclusive and
endemic to Assam and the North Eastern Region of India since
nowhere in the world Muga silk can be produced

Assam is the state producing all types of natural silk fibre
Assam state contributing highest production of two types of silk i.e.
Muga & Eri

AssamrecexvedGeographlcallndJcahon (GlI) tag for Muga silk and its
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Introduction

Muga silkworm having least number of chromosome (n=15) among
saturnid moths
Muga silkworm feeds on Som (Persea bombycina Kost.) and Soalu
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(Litsea polyantha Juss.) as primary food plant and few other plants as
secondary and tertiary.
Since Muga is reared outdoor, it suffers from a large number of
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problems such as unfavourable weather, infection from other
creatures and outbreak of various diseases

Huge potentials of Muga silk sector as one of the most promising
economic activities for employment generation in the rural sector of
Assam

The export market for Muga silk are USA, Japan, UK, Germany,
Malaysia, Italy etc.

Productlon of Van a snlk, i.e. Muga, Eri and Tasar raw silk during
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Uniqueness of Muga Silk

Natural shining golden colour

Muga silk is a stain free fabric

Muga silk fabric is the second costliest fabric in the world next to
Pashmina

Muga silk is precious, durable, lustrous, strongest silk among the all
types of natural Silk

No artificial dye is required

Everlasting colour stability. The golden colour is increased after every
wash instead of decay of shine

Muga silk fabric can be washed by all the washing material. There is no
washing restriction

It can absorb Ultra Violet radiation up to85%

Moisture regain capacity up to 30%
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Evidence of Origin

® Muga silk is native of Assam and named after Assamese word “Muga"
which indicates the amber (brown) colour of cocoon. The scientific
name of Muga Antherea assamensis itself shows its Assam origin.

® In Kautilya’s Arthasastra (321 B.C), it is mentioned that the varieties of
textile commodities known as dukula, was the product of the country
of Suvarnakudya/Sonkudhia (Modern Assam) which was as red as
sun, as soft as the surface of gem. There are various species of insect
found in Northern Myanmar to South of Tripura which produce
different varieties of silk but the variety of worm found in Assam only
produce golden coloured yarn, from which the pure muga fabric is
produced.

@ Historical records reveal that the exquisite varieties of Muga silk were
sent by the king Bhaskara of Kamrupa (Assam) as gift to king
Harshavardana by 1,300 y earsago
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Evidence of Origin

@ He also mentioned that the art of sericulture and rearing of cocoons for
the manufacture of various silk cloths were known to the Assamese as
early as the Ramayana and the Arthasastra.

® Gait, Sir Edward in his book “A History of Assam”(1* Edn. 1905, Pp.217)
reported that the custom house at Hadira opposite Goalpara fixed a
duty of 10% according to the terms of commercial treaty executed with
Gaurinath Singha, the Ahom king and Welson of East India company
in 1793 where 224 maunds value of Rs.53899/- during that period.

@ In the book “Facts about Assam Silk” refers Chinese records dating as
far back as 248 A.D. mention about the trade route from the south
through the Shan states, Brahmaputra river and Kamrupa to
Pataliputra (Patna). The ancient trade in silk with Bhutan and Tibet
through Udalguri in the Darrang district of Assam still exists.
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Raw Silk Production in Assam (MT)

_ Production (MT)
SI. No Variety -
2007-08 2008-09 2009-10 2010-11 201112
1 Eri 784.26 1141 1410 1741 1976
2 Muga 91.07 105 93 117 118.76
3 Mulberry 9.48 15 16 18 16.75
Total 884.81 1261 1519 1876 2111.51
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S1. No State 2010-11 | % Share | 2011-12 % Share
" 1 |Assam | 117.00 | 9435 | 11876 | 9425 |
p Arunachal 1.2 0.97 1.60 1.27
Pradesh
3 Manipur 0.50 0.40 0.50 0.40
4 Meghalaya 325 2.62 3.31 2.63
5 Mizoram 0.40 0.32 1.17 0.93
6 Nagaland 1.40 1.13 0.66 0.52
7 West Bengal 0.25 0.20 0.23 0.18
Total 124.00 126.00

Source: Annual Reports CSB & DOS, Assam




Production Muga of Raw Silk

Production (MT)
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SL No Period Production of Raw Silk (MT)

1 1997-1998 60

p 1998-1999 70

3 1999-2000 82

4 2000-2001 94

5 2001-2002 92

6 2002-2003 94

7 2003-2004 99

8 2004-2005 98

9 2005-2006 98.5
10 2006-2007 96.45
11 2007-2008 86.05
12 1998-2009 101.00
13 2009- 2010 93.00
14 2010- 2011 117.00
15 2011-2012 118.76

Source: Annual Reports CSB & DOS, Assam




Growth Trend of Muga Raw Silk Production in Assam
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Particular

Status

Area under Muga Food Plantation in Hectors

9241

Effective Plantation under use in hectors

6000-65000

Rearing Capacity/ Hector/Annum( DFL)

1500-2000

DFL Cocoon in average

1:50

Cocoon production/Hector/Annum in number

75000-10000

Cocoon requirement/Kg yarn (No)

45000-50000

Raw Silk production Kg/Hector/Annum

15-20

Silk recovery in percentage

40-45

Rearing capacity per family/per Annum(DFLs)

400-500

Source: Central Muga and Eri Research & Training Institute, Lahdaigarh, Jorhat, Assam (2010-2011)



Distribution

* The native place of this moth is Assam.

* Its production was confined to Assam, border areas of neighboring
north-eastern states and Cooch Bihar in West Bengal.

* Now it is reared in Nagaland, Meghalaya and Andhra Pradesh also.



Host plants

* The muga worm
feeds on aromatic
leaves of Som
[Fig. 3.27(i)] and
Soalu [Fig.
3.27(ii)].

It can also be
reared on host
plants similar to
that of tasar
worms.
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Figure 1.2 Som plantation
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Antheraea assamensis Helfer (Muga Silkworm)




Life history

* The moth is multivoltine the entire life cycle lasts for about 50 days
in summer and 120 days in winter.

* This moth is semi-domesticated and can be raised outdoor.

* Muga moth (“Muga Polu’ in Assamese) also has the same life cycle
as other silkworms, i.e., egg, larva, pupa and adult.



Life history: Adult muga moth

* The wings and body of the male moth are copper brown to dark
brown, while those of female is yellowish to brown.

* Besides colouration, the male moth can be distinguished from the
female by its

Slightly smaller size
Slender abdomen
Bushy antennae

W NRE

Sharply curved forewing tips



Life history

* The Antheraea assamensis
can be identified by the
orange eye-spots, the pale
leading edge of the forewing,
and a black spot in the rear
wing eye- spot located
towards the body [Fig.
3.28(a)].

* Typically, the males find the

females upon emergence and Figure 1.1 a: Male moth b: Female moth
copulate immediately.






th)

(i

g, B 28, st ol o O rmvon! ' Sl mmysera oty oy Lo A5 L S st anstar, (Jdr 2ol anstaag s Srd

' S+t ruentaar ' SI15 st ) pupsatling SN AL 11 s amn and Qs




Life history
* Egg:

* The female moth’s eggs (popularly known as seeds) are laid on the Som
and Soalu leaves.

 Larvae:

* Eggs are hatched into larvae of about 2 mm long.

. Theykgrow rapidly, eat voraciously and end up about 30 mm long after 4-5
weeks

* During this time, they moult four times. At the end, they search suitable
place for cocooning.



Figure 1-19 (all Fotos by the author): 1 - Eggs of muga silkworm Antheraea assamensis (Helfer) (Lepidoptera: Satumudag), 2 - 4. assamensis -First
Instar, 3 - Second Instar, 4 - Third Instar, 3 - Fourth Instar, 6 - Fifth Instar, 7 - First Instar feedmg on egg shell, 8-12 - Coulour vaation mstar wse (lst



Figure 1-19 (all Fotos by the author): 1 - Eggs of muga silkworm Antheraea assamensis (Helfer) (Lepidoptera: Satumndae), 2 - 4. assamensis -First
Instar, 3 - Second Instar, 4 - Third Instar, 5 - Fourth Instar, 6 - Fifth Instar, 7 - First Instar feeding on egg shell 8-12 - Coulowr vanaton mstar wise (Ist
-Vih), 13-15 - collection of silkworm, 16 - keepmg silkworm in dned leaves of host plant for spinming cocoons, 17 - collection of cocoons, 18 - Male moth,
19 - Female moth



Figure 1-19 (all Fotos by the auther): 1 - Eggs of muga silkworm Antheraea assamensis (Helfer) (Lepidoptera: Saturnudae), 1 - 4 assamensis -First
Instar, 3 - Second Instar, 4 - Thurd Instar, 5 - Fourth Instar, 6 - Fifth Instar, 7 - First Instar feeding on egg shell 8-12 - Coulowr vanation mstar wise (Ist
-Vih). 13-15 - collection of silkworm, 16 - keepmg silkworm in dned leaves of host plant for spinming cocoons, 17 - collection of cocoons, 18 - Male moth,
19 - Female moth
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Life history

Duration of different stages of muga silkworm

Stages of life cycle No. of days 1n summer No. of days 1n winter
(Mmimuam) (Waximum)

Egg layving and hatching ) 13
Larval stage 24 10
Cocooning stage 3 !

Pupal stage 14 23
Moth and egg laving stage 2 3

Total number of days >0 150

Source: Thangavelu K et al. (1988): Handbook of Muga Cultuwre, CUS5B, Bangalore, p2
Choudhury S N (1982): Muga Silk Industry, Directorate of Senculture, Assam p34




Crop Cycle of Muga Silkworm
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Name of Muga crops & their characrteristics

51 Aszsames | Month Season Cocoon CQuantity of silk | Remarks
No | e name of characternstics. per 1000
CTOpS. COCOONSs
1 Fatia Ohet- Auvtumn | Best cocoon. good | 250 gm reeled | Main
MNow. for reeling. ©612 | silk. 125 gm silk | commercial
mitr per cocoon. waste. Crop
2 Jara MNow, Winter Poorest cocoon, 150 gm reeled | Pre seed
Dec Jan 265> mitr thread silk. crop
PEr COCOOMN.
3 Chotua March- Earlw Used for seed Seed crop
Aprl Spring
+ Jethua April- Spring (ood cocoon. | 200 gm reeled | Second
May next to Katia, 540 | silk. commercial
mtr thread per CIop.

COCOOT1




5 | Aherua June- Early | Poor cocoon. not | 180 gm reeled | Pre  seed
July Summer | swmtable for | silk crop
reeling, 460 mitr
thread per cocoon.
6 | Bhodia | Aug- Late Poor cocoon, | 150 gm reeled | Seed crop.
Sept summer | difficult for | silk
reeling, 448 mitr
thread per cocoon.

Source: Thangavelu K et al. (1988): Handbook of Muga Culture, CSB, Bangalore, p2

Chovdhury S N (1982): Muga Silk Industry, Dhrectorate of Senculture, Assam p35




Optimum Temperature and Humidity Required for Muga Sitlkworm

Phusical characteristics of Muea cocoon
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Process of Muga Culture - Soil fo Silk

Muga Silkworm is wild in nature and it is reared in outdoor

Pre & Post rearing operations are done in indoor hence it is
considered as semi-domesticated

Muga silkworm is polyvoltine in nature, having 6 broods in a year
Muga food plants thrive well in slightly acidic (l’” ranging 4.0 to 6.8)
alluvial, sandy loamy, clay and laterite red loam soil

The newly hatched larva is characterized by prominent black inter-
segmental markings over the yellowish body with brown head
During the larval period the worm changes their skin (Moult) four
times

The larval period having five Instars and four moults

The matured worms are mounted on Jali for cocooning

After 7 days during summer and 10 days during winter cocoons are
harvesled



Process of Muga Culture - Soil fo Silk

Only well-formed good cocoons are selected for seed production as
well as for reeling purpose

Seed cocoons are preserved in single layer to facilitate proper
aeration and easy emergence

Seed cocoons are allowed to emerge for coupling to produce seeds
(DFL)

After 17 days during summer and 35 days during winter Moths are
emerged from cocoon

The approximate body length of male moth is 3 cm and the female is
3.5cm

The adult does not eat during the short period of its mature
existence

Commercial cocoons are oven or sun dried subjected to kill the pupa
and preserved for reelmg
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Rearing of muga moth

* The seed cocoons intended for preparation of eggs are obtained from
commercial rearers or from Government grainages.

* These are then laid in a single layer in trays to facilitate the emergence of
moths.

* Emergence starts from dusk and continues till morning.

* The emerging adults are allowed to mate and in the coupled state, the
pair is tied with a piece of cotton thread to 1.5-2 feet long stick made of
dried straw which is known as Kharika.



Rearing of muga moth

 After overnight mating, the
couples separate in the morning
and if they do not decouple
naturally they are made to do so
by heat of fire lighted some
distance away.

* The female moth lays about
150-250 eggs on Kharika.

Fig. 3.29. Female muga moth laying eges on Khank




Rearing of muga moth

* During the rearing period, farmers restrict entry of people to the
rearing plot as they believe that the evil sight of outsider may cause
Mukhloga disease (Flacherie, a bacterial disease of muga).

* During summer, the worms hatch out in the morning in about 8
days.

* The Kharikas with the hatched worms are hanged on the host
plants.



Rearing of muga moth

* The larvae immediately
crawl and start feeding
on leaves. When the
leaves are exhausted,
the larvae crawl down
and are collected on
triangular bamboo
sieves with long
handles (Chaloni) Fig.
3.30, which are again
hanged on a fresh tree.
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Fiv. 331, Muga larvae crawling down the tree
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Rearing of muga moth

* A band of straw with a little sand or ash is tied around the tree trunk 1-1.2 m
above the ground to prevent the worms from crawling down the ground.

* The larvae feed voraciously, pass through 4 moults and reach the mature
stage.

* In the final stage, larvae become greenish blue with prominent tubercles.

e Larval period lasts for 30-35 days. The ripeworms come down the trees
searching for a suitable place for spinning of cocoon.

* They are then collected by rearers and put in baskets containing mango twigs
and leaves, which are set as cocoonages (Jali) for the spinning of cocoons.



Rearing of muga moth

* The jalies are then hung (Fig. 3.32) and left undisturbed in separate rooms or
at some shady place till cocoons are formed.

* Dry leaves of singari, bhomloti, azar, etc. are utilised for preparation of jali by
the farmers.

* It is believed that cocooning in singari leaves produces shining and compact
cocoons.

e Spinning takes about 2-3 days in summer and 7 days in winter.

. Muga cocoon is golden or light brown in colour, 4-6 cm long and 2-3 cm broad
with a rudimentary peduncle without ring



Rearing of muga moth

* The




Process of Muga Culture - Soil to Silk




Process of Muga Culture - Soil to Silk




Post Cocoon Processing

* The muga cocoon is compact and leathery in structure.

. 'tl;he II(ength of continuous silk filament ranges from 350-450 metres with 4 to 5
reaks.

* Immediately after removal from the mountages, cocoons are spread on bamboo
mats in the sun during hot hours of the day that partially kills the chrysalis.

* These are then subjected to heating in oven that kills the chrysalis completely, and
thus the cocoons are stifled.

* For degumming of cocoon, local people use alkali (khar) made by burning banana
peel/pseudo- stem or paddy straw/husk. Cocoons are boiled in such mild alkaline
solutions for about 15-20 minutes.



Post Cocoon Processing

* Almost entire reeling of
muga is done with a
primitive machine, called
Bhir or Bhawri, operated by
two persons (Fig, 3.33). The
cocoons are kept in basin
with warm water.

Fig. 333 Mugs iceling by Bhas




Post Cocoon Processing

* The Reeling requires two persons:

* One person releases the filaments from cocoons while the other
twists the filament into one thread and wind it on Bhir.

* Two persons can reel around 100 gm raw silk per day on an average.

* Only 40-45% silk filament is reeled and rest is rejected as waste.






Diseases of Muga Silkworm

1. Protozoan Disease: Pebrine

2. Viral Disease: Grasserie




Pest anc
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Traditional Rearing Equipments
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Traditional Product of Muga Silk

|
l\‘

R
Mekhela - Saadar
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Multi color Muga




Royal Silk Dress




Fancy Dress of Muga Sill

Ladies Shirt Ladies Hand Knitted
Silk blended Sweater




ify Products of Muga Silk
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*® In Bullet Proof Jackets




Muga Silk in Assamese Cultuze
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