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ABSTRACT 
 

Eri silk is produced commercially by  the domesticated variety of silkworm Samia ricini which is one of the four varieties of silk worm 

cultivated in North eastern states. Eri silk worm has six homozygous strains which are identified on the basis of their larval color and 

markings. They are yellow plain (YP) yellow spotted (YS), yellow zebra (YZ), greenish blue plain (GBP) greenish blue spotted (GBS) and 

greenish blue zebra (GBZ). Comparison of the tensile parameters of the silk produced by these six pure line strains revealed some 

distinct differences among them. The present study concerned with the analysis of  fibre qualities of these six different strains as the 

textile industry is based on that property. In tensile properties toughness, young’s modulus, tenacity, strains were recorded and among 

six, YS and GBS showed higher tensile strength than other strains. It is recorded that fibres of yellow spotted (YS) recorded highest 

value in toughness, percent strain while breaking tenacity was recorded most in Greenish blue spotted (GBS). It implies that the YS 

strain’s silk shows more compact packing of molecules.  One way analysis of variance showed that variations in breaking tenacity and 

toughness among different strains is significant at P<0.05% level of significance (ANOVA, LSD test). These data may be helpful for the 

rearers in selecting the better variety and in cross breeding.    
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Introduction 

Silk is an animal fibre produced by certain insects to build their 

cocoons and webs. Although many insects produce silk, only the 

filament produced by the mulberry silk moth (Bombyx mori), Eri 

silk worm (Samia ricini), muga silk worm (Antheraea assama) and 

Tasar (Antheraea paphia) species   is used by the commercial silk 

industry in North eastern states  due to their texture and 

durability.  

 

The world of silk spells luxury and class.  Silk are known for their 

high strength, durability, luster, drapeability and other unique 

features compared to common cellulose and synthetic fibres in 

current use (Reddy, 2010). No other fabric can have such luster 

and elegance. Silk worm extrude silk as continuous filament. 

Chemically Silk is a continuous protein fibre, a fibrous biopolymer 

produced by the silkworm so as to form the cocoon for their 

shelter during pupal stage. Silkworm silk is traditionally obtained 

from natural cocoon that is spun by the moving silkworm, which 

accelerates and decelerates its head in arcs that are 

corresponding to each change of direction.  The silkworm secrets 

two continuous filaments made of a core protein fibroin producing 

by its two salivary glands, which are cemented together by 

another gummy protein sericin. 

 

When this filament become hardens it forms the cocoon silk. The 

fibroin content is much more than sericin content. Cocoon also 

contains some other substances like waxy matters, carbohydrate, 

pigments and some inorganic substances. Silk filament is strong, 

as strong as steel of the same thickness, resisting breakage up to 

a weight of 4g per filament, and much stronger than cotton or 

wool. Silk is also lower in density than cotton, wool or nylon and 

as such, is highly moisture absorbent, able to absorb as much as a 

third of its own weight in moisture without feeling damp.   

 

Samia ricini, (Lepidoptera: Saturniidae), the Indian eri silkworm, 

contributes significantly to the production of commercial silk and 

is widely distributed in the Brahmaputra valley of the North-

Eastern India. Strains and different races of Samia  ricini show 

wide variation in their phenotypic traits and are commercially 

exploited in Assam and its neighboring states because of their 

high silk yield potential. In Eri Six homozygous strains were 

isolated on the basis of larval colour and markings –Yellow Plain 

(YP), Yellow Spotted (YS), Yellow Zebra (YZ) and Greenish blue  

Plain (GBP), Greenish Blue Spotted (GBS), Greenish Blue Zebra 

(GBZ). Studies showed that there are differences in their larval as 

well as cocoon characters which may indicate the possibility of 

difference in their fibre qualities too. Keeping these in mind this 

work has been carried out to  evaluate the physical properties of 
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the silk thread produced by these strains to compare their quality 

differences and to select the best variety in terms of silk thread. 

Tensile properties are the important structural variants of silk. The 

quality parameters of the degummed silk fibers and yarns can be 

measured with the variation of the tensile properties including 

strain, stress, tenacity, Young’s modulus etc. Strength and 

elongation tests are used widely for assessing fiber’s degradation 

in textile substances. Sporadic studies have been conducted on 

physical properties like tensile strength, etc. on muga, eri and 

mulberry silk fibres of NE India for academic interests. 

 

Materials and Methods 

The replicable rearing of each strain was carried out separately in 

different trays. These seeds of different strains were collected 

from different locations of Assam. Strains were maintained by 

continous sibling mating and selection. The six strains were 

reared separately without any intermixing or eight consecutive 

generations to get the pure line, an uniform strain of organism 

that is relatively pure genetically because of continued 

inbreeding. The cocoons were subjected to degumming in soda 

solution (0.3%) and boiled and allowed to dry. This is the 

traditionally practiced method carried out in North eastern part of 

india. This method helps to remove the sericin protein from the 

cocoon. Now the cocoon is completely having the fibroin protein. 

Now the cocoon is reeled off carefully to get the silk thread. Care 

should be taken so that excessive tension would not damage its 

mechanical property. The evaluation of the tensile property was 

done in Institute of Advanced Study in science and Technology 

(IASST).  

 

A universal testing machine is used to test the tensile strength 

and comprehensive strength. The machine has the load frame and 

a load cell which is a force transducer or the other movable cross 

head is controlled to move up and down. For output device which 

have a computer interface for analysis and printing. All the fibres 

of six different strains are kept separately and were tested for 

breaking tenacity, percentage elongation at break, Young’ 

modulus and toughness in an Universal testing Machine (UTM) 

model 3343 [Intron  cooperation, UK] in IASST and is interfaced 

with a computer. A gauge length of 5 cm and cross–head speed of 

20 mm/min was chosen for conducting the tests. All the samples 

were mounted on the cross heads with a pre–tension of 0.02 

g/den. 6 samples were tested for each strain an the mean value is 

taken. Data analysed statistically mean±SD. 

 

Discussion 

A comparison is made among the six strains of eri silk worm in 

terms of their  tensile property. Percentage of strain, breaking 

tenacity, young’s modulus, toughness are the parameters for 

determination of  silk thread qualities. The study showed that 

Yellow spotted (YS) showed highest value in strain, toughness 

and breaking  load which was followed by Greenish blue 

spotted(GBS). Breaking tenacity was recorded highest in GBS 

followed by YS. The  results showed that YS and GBS silk yarn  

have maximum strength. In Young’s modulus Yellow plain(YP) 

measure highest value. The lowest tenacity and toughness  was 

observed in Yellow plain (YP). It indicates a negative correlation 

between Young’s  modulus and Breaking tenacity. It showed that 

YS and GBS are superior in fibre quality in comparison to other. 

Statistical analysis revealed significant variation in tensile 

properties among the strains (ANOVA, LSD test at P<0.05 

significance level). Analysis revealed that YS and GBS in their 

braking tenacity are significantly different  from other strains.  

Both the spotted varieties represent very low variation in all the 

tensile properties. This may be due to their relatedness. These 

two strains can be considered as promising strains for different 

hybridization experiments to get cocoons with better fibre quality. 

However the YS and the GBS strains showed highest fibre quality 

than others. The silk industry is based primarily on the yarn 

obtained from the silk worms therefore on commercial aspects the 

yarn quality assessment is more important than any other 

parameters related to the silkworms.  

 

Conclusion 

Silk fibres with higher tensile strength are better resistant to any 

distortion. Therefore  commercially more demandable. Silkworms 

are cultured with the aim to produce better yielding and better 

quality cocoons to produce good quality fibres. The fabrics or 

garments with less tensile strength can not be home launded or 

machine washed without damage or distortion (Talukdar et al 
2011). 

 

Results 

Table 1. Results showing different tensile parameters: (represented as Mean±SD) 

Strains Max load (g) Max strain (%) Young’s modulus 

(g/den) 

Breaking tenacity 

(g/den) 

Toughness 

(g/den)  

Greenish blue plain (GBP) 6.62±0.75 21.45±3.95 67.03± 24.68 2.648±0.300 .3106±0.052 

Greenish blue spotted (GBS) 7.90±.86 24.21±2.43 62.87±8.87 3.419±.310 .5033±.056 

Greenish blue zebra (GBZ) 6.45±.92  20.34±2.34 65.82±9.34 2.54±.340 .3201±.0562 

Yellow plain (YP) 5.64±1.29 21.83±5.12 70.18±26.78 2.25±.515 .2688±.0853 

Yellow spotted (YS) 8.50±2.16 25.87±3.83 62.98±25.40 3.400±.544 .5649±.2613 

Yellow zebra (YZ) 7.30±.65 22.40±3.24 68.04±8.23 2.67±.334 .2863±.0563 

F-values 13.086* 7.25* 11.418* 11.582* 5.416* 

The datas are the mean±SD. The datas are the average values of two seasons-spring and Autumn. The highest values are shown in 

blue.*significant at 5% level. 
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The six strains of Samia ricini are cultured together in different 

parts of Assam. But very little concentration is given to evaluate 

the diversity exist among these strains. Few Previous studies 

showed some differences in their morphological characters but no 

work has been reported considering their yarn qualities. The eri 

silk worm strains are different from each other both in morphology 

and genetic traits (Wankhade, L.2014) and this study also reported 

that there  also have some differences in their yarn quality. The 

variation between them may be due to the environmental 

condition, the breed or biology or the health of the worm (Nath, 

R.,2013) . These studies showing diversity among this species of 

Samia ricini may be proved to be beneficial for the Scientist as 

well as for the rearers for selecting and producing better breeding 

varieties and in upliftment of silk industry. 
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