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SERICULTURE 

Introduction: 

Sericulture, the production of raw silk by means of raising caterpillars 

(larvae), particularly those of the domesticated silkworm (Bombyx mori). 

Sericulture, or silk farming, is the cultivation of silkworms to 

produce silk. Although there are several commercial species of 

silkworms, Bombyx mori (the caterpillar of the domesticated silk moth) is the 

most widely used and intensively studied silkworm.  

Silk was believed to have first been produced in China as early as 

the Neolithic period. Sericulture has become an important cottage industry in 

countries such as Brazil, China, France, India, Italy, Japan, Korea, and Russia. 

Today, China and India are the two main producers, with more than 60% of the 

world's annual production. 

Silk is a natural fiber that is produced by the silkworm--the caterpillar 

larva of the domesticated silkmoth Bombyx mori. The cultivation of silk from 

silkworms is a process known as silk farming, or sericulture.  

Silkworms were first discovered by the Chinese around 2,700 BC and 

for many centuries, the Chinese were the only civilization with the knowledge to 

make silk but eventually, the secrets of sericulture spread to other parts of the 

world. Here, we explore how silk is harvested and turned into silk threads. 

Sericulture begins with knowing which silkworm will yield high quality 

silk that is both strong and naturally lustrous. There are several species of 

silkworms which have been bred exclusively to make this type of silk but of 

these, Bombyx mori is the most widely used species. In fact, there is evidence to 

suggest that B. mori was the species originally discovered by the Chinese during 

the Neolithic Age, when silk was first cultivated. But having the right type of 

silkworm is only the first part of the process of sericulture. 

Caterpillars eat continuously and silkworms are no different. The type of 

food they eat will affect the kind of silk they produce so it is crucial to control 

the types of plants they eat to ensure that they have the right proteins needed 
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when it comes time for them to spin their cocoons. For silkworms, this diet 

consists solely of mulberry leaves.  

Each silkworm will eat mulberry leaves until they are about 10,000 times 

heavier than when they were hatched. They will grow and molt four times 

before they are ready for the next phase of their lifecycle. It is at this point that 

these caterpillars are ready to spin their silk cocoon 

To create their cocoon, the silkworms secrete a dense fluid composed of 

proteins. This fluid is secreted in one long, continuous strand that solidifies upon 

contact with air to create a single strand of silk that is wrapped around the 

cocoon thousands of times. A single strand can be up to 1200 yards long which 

is about the length of 12 football fields and only 10 micrometers (500th of an 

inch) in diameter--about 1/15th the width of a human hair. 

Next, this silk strand must be carefully harvested, a process that requires 

careful timing. If the silkworm undergoes metamorphosis and matures into a 

silkmoth, it will escape the cocoon by secreting an acidic fluid which dissolves a 

hole in the cocoon, splitting the silken fiber into short fragments that cannot be 

reeled or used for silk yarn. Before this happens, a sericulturist must harvest the 

silk. 

To harvest the silk, the cocoon is immersed in boiling water. This 

process kills the silkworm pupae, but also frees the silk filaments from the 

tightly wound cocoon and readies them for reeling. From here, each strand is 

combined with strands from other cocoons to create a single thread of silk that 

can be used to create textiles. One thread contains up to 48 silk filaments which 

is then wound onto a reel, ready to be dyed and eventually used in the fabrics 

and threads used to create silk embroideries. 



Surprisingly, the process of sericulture has not changed much over its 

thousand-year history. Modern day sericulturists follow centuries of technique 

and wisdom in silk cultivation to make high quality silk that is naturally shiny 

and strong.  

Throughout history, attempts at sericulture have been made worldwide 

but China, the original discoverer of sericulture thousands of years ago, remains 

the world’s leading producer of luxury and high quality silk. 

  

 

 

 

 

 

History: 

According to Confucian text, the discovery of silk production dates to 

about 2700 BC, although archaeological records point to silk cultivation as early 

as the Yangshao period (5000–3000 BC). In 1977, a piece of ceramic created 

5400–5500 years ago and designed to look like a silkworm was discovered 

in Nancun, Hebei, providing the earliest known evidence of sericulture. Also, by 

careful analysis of archaeological silk fibre found on Indus Civilization sites 

dating back to 2450–2000 BC, it is believed that silk was being used over a wide 

region of South Asia.  

By about the first half of the 1st century AD it had reached 

ancient Khotan, by a series of interactions along the Silk Road. By 140 AD the 

practice had been established in India. In the 6th century the smuggling of 

silkworm eggs into the Byzantine Empire led to its establishment in the 
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Mediterranean, remaining a monopoly in the Byzantine Empire for centuries 

(Byzantine silk). In 1147, during the Second Crusade, Roger II of Sicily (1095–

1154) attacked Corinth and Thebes, two important centres of Byzantine silk 

production, capturing the weavers and their equipment and establishing his own 

silkworks in Palermo and Calabria, eventually spreading the industry to Western 

Europe. 

 

 

 

 

 

 

 

 

           

 Production:   

Silkworm larvae are fed with mulberry leaves, and, after the 

fourth moult, they climb a twig placed near them and spin their silken cocoons. 

The silk is a continuous filament comprising fibroin protein, secreted from 

two salivary glands in the head of each larva, and a gum called sericin, which 

cements the filaments. The sericin is removed by placing the cocoons in hot 

water, which frees the silk filaments and readies them for reeling. This is known 

as the degumming process. The immersion in hot water also kills the silkworm 

pupa. Single filaments are combined to form thread, which is drawn under 

tension through several guides and wound onto reels. The threads may be plied 

to form yarn. After drying, the raw silk is packed according to quality. 
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Stages of Silk production: 

 The stages of production are as follows: 

1. The silk moth lays 300 to 500 eggs. 

2. The silk moth eggs hatch to form larvae or caterpillars, known as silkworms. 

3. The larvae feed on mulberry leaves. 

4. Having grown and moulted several times, the silkworm extrudes a silk fibre and 

forms a net to hold itself. 

5. It swings itself from side to side in a figure '8' distributing the saliva that will 

form silk. 

6.  silk solidifies when it contacts the air. 

7. The silkworm spins approximately one mile of filament and completely encloses 

itself in a cocoon in about two or three days. The amount of usable quality silk 

in each cocoon is small. As a result, about 2500 silkworms are required to 

produce a pound of raw silk.
[9]

 

8. The intact cocoons are boiled, killing the silkworm pupa. 

9. The silk is obtained by brushing the undamaged cocoon to find the outside end 

of the filament. 

10. The silk filaments sec then wound on a reel. One cocoon contains approximately 

1,000 yards of silk filament. The silk at this stage is known as raw silk. One 

thread comprises up to 48 individual silk filaments. 

 

 Processes of silk production: 

The production of silk generally involves two processes: 

1. Care of the silkworm from the egg stage through completion of the cocoon. 

2. Production of mulberry trees that provide leaves upon which the worms feed. 

 

The silkworm caterpillar builds its cocoon by producing and surrounding 

itself with a long, continuous fibre, or filament. Liquid secretions from two large 

glands within the insect emerge from the spinneret, a single exit tube in the 

head, hardening upon exposure to air and forming twin filaments composed 
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of fibroin, a protein material. A second pair of glands secretes sericin, a gummy 

substance that cements the two filaments together. Because an emerging moth 

would break the cocoon filament, the larva is killed in the cocoon by steam or 

hot air at the chrysalis stage. 

Silk is a continuous filament within each cocoon, having a usable length 

of about 600 to 900 metres (2,000 to 3,000 feet). It is freed by softening the 

binding sericin and then locating the filament end and unwinding, or reeling, the 

filaments from several cocoons at the same time, sometimes with a slight twist, 

forming a single strand. Several silk strands, each too thin for most uses, are 

twisted together to make thicker, stronger yarn in the process called throwing, 

producing various yarns differing according to the amount and direction of the 

twist imparted. 

Silk containing sericin is called raw silk. The gummy substance, 

affording protection during processing, is usually retained until the yarn or 

fabric stage and is removed by boiling the silk in soap and water, leaving it soft 

and lustrous, with weight reduced by as much as 30 percent. Spun silk is made 

from short lengths obtained from damaged cocoons or broken off during 

processing, twisted together to make yarn. The thickness of silk filament yarn is 

expressed in terms of denier, the number of grams of weight per 9,000 metres 

(9,846 yards) of length. Silk is sometimes—in a process called weighting—

treated with a finishing substance, such as metallic salts, to increase weight, add 

density, and improve draping quality. 

The degumming process leaves silk lustrous and semitransparent, with a 

smooth surface that does not readily retain soil. Silk has good strength, resisting 

breakage when subjected to weights of about 4 grams (0.5 ounce) per denier. 

Wetting reduces strength by about 15–25 percent. A silk filament can be 

stretched about 20 percent beyond its original length before breaking but does 

not immediately resume its original length when stretched more than about 2 

percent. Silk, lower in density than such fibres as cotton, wool, and rayon, is 

moisture-absorbent, retaining as much as a third of its weight in moisture 

without feeling damp, and has excellent dyeing properties. It is more heat-

resistant than wool, decomposing at about 170° C (340° F). Silk loses strength 

over a long period of time without appropriate storage conditions and tends to 

decompose with extensive exposure to sunlight but is rarely attacked by mildew. 
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It is not harmed by mild alkaline solutions and common dry-cleaning solvents. 

Friction imparts a static charge, especially in low humidity. The rustling sound, 

or scroop, associated with crisp silk fabrics is not a natural property of the fibre 

but is developed by processing treatments, and it does not indicate quality, as is 

sometimes believed. 

There has long been interest in devising ways to produce silk that is 

stronger and more elastic than that produced by silkworms or traditional 

sericulture methods. One approach has involved the introduction 

of spider silk genes into the silkworm genome; spider silk is known for its 

remarkable strength and elasticity, but it cannot be mass produced 

by farming spiders. Genetically modified silkworms spin a strong composite silk 

that has many potential applications. 

 

 

 

 

 

 

 

Silk production in India: 

India has the unique distinction of being the only country producing all 

the five known commercial silks, namely,  

 mulberry,  

 tropical tasar,  

 oak tasar,  

 eri and  

 muga,  of which muga with its golden yellow glitter is unique and 

prerogative of India. 
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Mulberry sericulture is mainly practised in five states namely, 

 Karnataka,  

 Andhra Pradesh,  

 Assam and Bodoland,  

 West Bengal, Jharkhand and  

 Tamil Nadu are major silk producing states in the country. North 

East has the unique distinction of being the only region 

producing four varieties of silk viz., Mulberry, Oak Tasar, Muga 

and Eri. Overall NE region contributes 18% of India's total silk 

production. 

India is the second largest producer of silk in the world. Among the four 

varieties of silk produced in 2015-16, Mulberry accounts for 71.8% (20,434 

MT), Tasar 9.9% (2,818 MT), Eri 17.8% (5,054 MT) and Muga 0.6% (166 MT) 

of the total raw silk production of 28,472 MT. 

The demand for superior quality bivoltine silk is increasing in India for 

domestic consumption as well as value added silk products for the export 

market. The Ministry of Textiles Government of India and Departments of 

Sericulture in various states provide technical and financial assistance for 

enhancing the bivoltine silk production.     

         

 

 

 

 

 

 



External morphology of silk moth: 

 An adult silk moth is strongly built, about 2.5 cm long and is creamy white in 

color. 

 The body is divided into head, thorax and abdomen. 

 The head bears a pair of compound eyes and a pair of feathery antennae. 

 The proboscis is reduced, so they don’t feed. 

 The thorax bears three pairs of legs and two pairs of wings. 

 Minute powdery scales cover the entire body. 

 Male and female are distinct where the female is bigger than the male with 

distended body. 

Lifecycle of silkworm: 

Sexes are separate. The adult moths seldom feed and are concerned with 

reproduction only.Male and female copulate in tail to tail position and the 

fertilization is internal.It completes its life cycle in about 45 days. Male dies 

soon after mating and female dies after laying eggs.Like any other insect, its life 

cycle completes in four stages, i.e. egg, larva, pupa and adult. 

 

 

 

 

 

 

 

 



Egg: 

 Female lays about 300 small, white, round (pin head shaped) eggs in 

cluster on mulberry leaves and she dies. 

 In cold, the eggs don’t hatch for a long time and the increase in 

temperature causes them to hatch faster. 

 In sericulture, the eggs are collected and stored in a cold place when the 

food (mulberry leaves) are not abundant to feed the larvae. 

 In the early spring, with the enough supply of food, the eggs are hatched 

inside the incubator at the temperature of 18-25
0
 

 Eggs hatch into larvae within 10-12 days. 

 

 

 

 

 

  

 Larva: 

The newly hatched caterpillar is 6mm long, brownish in color and moves in 

a characteristic looping manner.The body is divided into head, thorax and 

abdomen.They are actively voracious and feed on mulberry leaves for 25-32 

days.They grow very fast and undergo four moltings (changing the skin) to 

change into different instars.       

          

          

          

          

          

   

 



Instar is the larval stage between two successive moltings in the life cycle of 

any insect. In silkworm’s life cycle, there are 5 instars of larva. 

After each molting, the larva neither feeds nor moves for the next 20-24 hours. 

The fifth instar larva is fully grown and consists of three pairs of jointed legs 

and five pairs of unjointed stumpy prolegs. 

It has spiracles on either lateral side of the abdomen meant for gaseous 

exchange. 

It also develops a pair of salivary glands and starts secreting the sticky fluid 

which turns into fine, long and solid thread of silk after coming in contact with 

air. 

The thread becomes wrapped around its body forming a pupal case known as the 

cocoon.     The larval stage lasts for 25-32 days.    

          

   

Pupa: 

The larva changes into a pupa within a cocoon, which is the third stage 

in the life cycle.Pupa is completely inactive. It neither feeds nor moves and if 

permitted to live, it undergoes active metamorphosis and becomes an adult in 

about 10-12 days.The adult secretes an alkaline fluid to moisten one end of the 

cocoon and emerges through it and the long silk thread is broken into many 

short fragments.To save the silk, the cocoons are kept in hot water or hot air to 

kill the pupae inside.        

     

 

        

 

           
           
           
            

 

 



Adult: 

Few pupae with cocoon are selected for further development into adults. These 

moths are kept to lay next batch of eggs. 

The adult coming out of the cocoon has wet wings and hence cannot fly. It flies after 

its wings are completely dry. Adults survive for 5-7 days during which they mate, 

produce eggs and continue the generation. 

 

 

 

 

 

 

Properties of silk: 

 One cocoon yields about 1000 feet of silk thread. It is unwound from the 

cocoons and reeled into threads of commercial silk. 

 It is a natural fiber which is soft, shiny, strong and durable. 

 It is highly elastic and has long threads. 

 It easily absorbs water. 

 It is extremely light in weight and warmer than cotton and can be easily 

dyed and ironed. Hence, silk is also called the ―Queen of fibers‖. 

         

         

         

         

         

         

         

          

  



Uses of silk: 

 It is used in the manufacture of woven materials and knitted fabrics (men’s 

and women’s fashionable clothing). 

 It is used in fishing lines and sieves of flour mills. 

 It is used in the insulation coil for telephone, wireless receivers and tyres of 

racing cars. 

 

 

 

 

 

 

 

 

The career options in sericulture: 

 Sericulture offers career opportunity in Govt. research centers, silk 

boards, academic fields, sericulture units, agriculture sector banks etc. One can 

get jobs in Central Government agencies like Central Silk Board/Silk Export 

Promotion Council/Fao/Nabard, Krishi Vigyan Kendra etc.  Candidates with 

M.Sc sericulture can apply for the post of lecturer, professor and lab assistant. 

Sericulturists can find employment as officers, managers in the agricultural loan 

sector of nationalized as well as private banks. Consultants with in-depth and 

updated knowledge of the field are also in demand, especially to provide 

guidance for the setting up of sericulture farms.  

 


