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ABSTRACT 
 

Samia ricini Donovan, a commercially cultivated silkworm of North East India has six distinct colour strains. Multiple sequence 

alignment of partial mitochondrial 16S RNA (16S rRNA), 12S RNA (12S rRNA) and Cytochrome Oxidase subunit I (CoxI) gene sequences 

of these strains were carried out to find the genetic differences among them. The obtained sequences were subjected to phylogentic 

analysis using Mega 5.0. Though Different colour strains of Samia ricini shows distinct phenotypic variation in their body colour but 

multiple sequence alignment of these strains revealed low genetic diversity among them.  
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Introduction 

The eri silkworm, Samia ricini Donovan (Lepidoptera: Saturniidae), 

a commercial silk producing insect,  widely distributed in the 

Brahmaputra valley (Jolly et al., 1979) and has restricted 

distribution in other parts of India, China and Japan  (Peigler, 1993; 

Singh and Benchamin, 2002). The eri silkworm genus Samia 

contains 19 species world over, out of which S. fulva, S. canningi 

are wild and S. ricini is the domesticated species. S. fulva is found 

in Andaman Island, while S. canningi and S. ricini are found in 

North-East region of India as well as some other parts of the 

country (Peigler and Naumann, 2003). Populations of S. ricini, that 

have been commercially exploited and are present in different 

regions of North-East India showed wide variations in 

morphological and quantitative characters such as absolute silk 

content, larval weight, cocoon weight, cocoon shell weight and 

silk ratio. The eri silkworm larvae exhibit six distinct colour 

morphism viz: yellow plain, yellow zebra, yellow spotted, green 

plain, green spotted and green zebra. 

 

The advent of molecular biological techniques clearly showed the 

advantages of molecular markers over morphological 

characteristics to analyze population diversity. As the molecular 

markers are stable and environmentally independent, they are 

increasingly being preferred to phenotypic traits to detect genetic 

variation not only among populations but also between individuals 

within a population. A recent molecular analysis of bombycoid 

relationships (Regier et al., 2008) confirms the placement of 

Saturniidae in the Bombycoidea sensu stricto of Minet  (1994). 

Regier et al. (2008) estimated relationships across Saturniidae, 

sampling all nine subfamilies and all five tribes of Saturniinae. A 

number of DNA marker systems such as simple sequence repeats  

(Reddy et al., 1999a; Prasad et al., 2005) random amplified 

polymorphic DNA (Nagaraja and Nagaraju, 1995; Chatterjee and 

Pradeep, 2003; Shivasankar et al., 2013), inter-simple sequence 

repeats (Reddy et al., 1999b; Chatterjee et al., 2004; Kar et al., 
2005; Pradeep et al., 2005; Arunkumar et al., 2009) have been 

used to study the population genetics of different insects 

including silkmoth. Genetic diversity and differentiation among 

different populations of Antheraea assamensis was studied by 

using microsatellite markers (Neog et al., 2010) and using RAPD- 

based molecular markers (Vijayan et al., 2006) , Antheraea mylitta 
was also examined using ISSR markers  (Mahendran et al., 2006; 

Arunkumar et al., 2006). Preliminary studies based on some 

quantitative traits such as cocoon weight, shell weight, larval 

weight etc. were made to understand the genetic basis of 

phenotypic variability of Samia ricini (Peigler and Naumann, 2003; 

Saikia et al., 2013) . Mahendran et al. (2006) analyzed the 

phylogeny of 14 silkworm species by using 16S rRNA and CoxI 

mitochondrial genes. Similarly, Arunkumar et al. (2006) also 

analyzed the molecular phylogeny of six economically important 

silk moths using three mitochondrial genes, 12S rRNA, 16S rRNA 

and CoxI and the control region (CR). Saikia et al. (2013) used 

different molecular markers to reveal the genetic diversity among 

five morphotypes of Philosamia ricini. However, Studies on 

genetic diversity of six different colour strains of Samia ricini 
Donovan is meager. Hence, the present study was focused on the 

genetic diversity of six colour strains of S. ricini present in North-

Eastern India on the basis of 16S and 12S rRNA, and CoxI 

markers. 

 

Materials and Methods 

Initially Disease free layings (DFL) of Samia ricini Donovan was 

obtained from different regions of North east India. From this DFLs 

the six colour strains were isolated and isolated strains were 

subjected to replicable rearing for four consequative generations. 

Genomic DNA was isolated from the silk gland of the 5 th instar 
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larvae following standard protocol (Sambrook et al., 1989; Saikia et 
al., 2013). The isolated DNA was visualized in 0.8% agarose gel.  

 

A 383-bp region of 16S rRNA, 430-bp region of 12S rRNA and a 

597-bp region of CoxI gene were amplified by polymerase chain 

reaction (PCR) in a thermal cycler (Applied biosystem). The primers 

used for amplification of 16S rRNA gene were forward 5’-

GTGCAAAGGTAGCATAATCA-3’ and reverse 5’- 

TGTCCTGATCCAACATCGAG-3’, for 12S rRNA the forward 

sequence was 5’- TACTATGTTACGACTTAT-3’ and the reverse 

sequence was 5’- AAACTAGGATTAGATACCC-3’ and for CoxI 

region the forward and reverse sequences were 5’- 

TGATCAAATTTATAATAC-3’ and 5’- GTAAAATTAAAATATAAAC-

3’. The PCR amplification was performed with 25 µl reaction 

mixture containing 2.5 µl buffer (10XTaq DNA polymerase buffer), 

2.5 mM dNTPs, 2.5 pM of each primer, 1 unit of Taq DNA 

polymerase and 30 ng of genomic DNA. The PCR reaction 

conditions for 16S rRNA were as follows 1 cycle of 94 C for 5 min, 

40 cycles of 94 C for 30 sec, 55 C for 1 min, 72 C for 1 min, 

followed by 72 C for 5 min. for 12S rRNA, 1 cycle of 94 C for 3 

min, 45 cycles of 94 C for 30 sec, 55 C for 1 min, 72 C for 1 min, 

followed by 72 C for 5 min was followed.  PCR conditions for CoxI 

were identical to those for 16S rRNA except that the annealing 

temperature was 36 C. the amplified PCR products were 

visualized in a 1.5% agarose gel, in 1X TAE buffer (PH 8.00), 

stained with Ethidium bromide (0.5 µg/ml) and documented in a E-

Gel imaging system (Life Technologies). The PCR products were 

purified with the Genei pure Quick PCR Purification Kit. 

Sequencing of the PCR products were performed at Invitrogen, 

Thermo Fisher Scientific (New Delhi). Sequence primers were 

same as used in PCR reaction. Sequence data were aligned using 

MEGA 5.0.  Alignments were studied and prepared in Boxshade 

for further observation for all set of sequences starting from 12S, 

16S, and CoxI region.  

 

Results and Discussion 

Samia ricini Donovan exhibits six distinct larval colour morphisms. 

Although the base colour is Green or Yellow, depending upon the 

colour morphisms eri silkworm larva can be categorized into six 

strains namely Green plain (fig-1) Green Spotted (fig-2) Green 

Zebra (Fig-3) Yellow Plain (Fig-4) Yellow Spotted (Fig-5) and 

Yellow Zebra (Fig-6).  Different phenotypic characters are listed in 

Table 1. While considering cocoon quality, it has been found that 

green spotted strain has the highest green cocoon weight. When 

reared by the eri farmers, it is found that least care has been 

taken in strain segregation. Proper research has to be conducted 

in this aspect to obtain quality silk. 

 

Analysis of 12S gene fragment (Fig 1)  

While comparing the sequence data for the six strains of eri viz. 

Green plain, green spotted, green zebra, yellow plain, yellow 

spotted, yellow zebra; green spotted shows few bases difference 

with the others, whereas other five strain shows no difference in 

their nucleotide sequences. In green spotted, first two bases are 

TA whereas AT in others and rest of the sequence is similar.

 

Table 1. Phenotypic characters of six different colour strains of Samia ricini Donovan 

Strains Ground Colour Colour Pattern 5th instar larva (Mean)  

Voltinism 

Green 

cocoon 

Weight 
Weight Length Breadth 

Green Plain Bluish Green Plain 5.12±0.83 6.42±0.52 0.99±0.24 Multivoltine 3.25 

Green Spotted Bluish Green Black spots  

found on each 

segment of body 

5.32±0.85 6.52±0.42 0.96±0.29 Multivoltine 

3.52 

Green Zebra Bluish Green horizontal strips   

found on each 

segment of  body 

4.95±0.70 5.89±0.22 0.84±0.24 Multivoltine 

3.29 

Yellow Plain Yellow Plain 4.12±0.83 4.90±0.72 0.79±0.44 Multivoltine 3.21 

Yellow 

Spotted 

Yellow Black spots  

found on each 

segment of body 

5.35±0.73 6.52±0.46 0.99±0.74 Multivoltine 

3.5 

Yellow Zebra Yellow horizontal strips   

found on each 

segment of  body 

4.05±0.83 4.42±0.65 0.88±0.26  Multivoltine 

3.1 

 

 
Figure 1. 12S rRNA alignment showing the different nucleotides. 
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Figure 2. 16S rRNA alignment showing the different nucleotides. 

  

 
Figure 3. Cox I alignment showing the different nucleotides. 

  



 

RESEARCH PAPER 

Nath et al. » Genetic variation within six different colour strains of Samia ricini Donovan from North East India » NeBIO 8(1): 40-44 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

43 
NeBIO I ISSN 2278-2281(Online Version) I www.nebio.info 

Analysis of 16S gene fragment (Fig 2) 

In this sequence, few differences were observed in green plain 

strain. In the 272nd base pair, there is an insertion of T which is not 

seen in other strains. In 312 no base, T is present whereas absent 

in green spotted and green zebra strains. A is present in yellow 

plain, spotted and zebra variety at the same base position. CAG is 

present at 313, 314 and 315 no position of green plain whereas 

TCA is present in rest of the five strains. In 283 no position of 

green zebra strain, T is present whereas A is present in other 

strains. In 320 no position of yellow zebra strain, A is seen 

whereas C is present in other strains. 

 

Analysis of Cox gene fragment (Fig 3) 

In the alignment of Cox gene fragment, 1st and 2nd bases of yellow 

zebra strain is CC whereas TA in all other strains.  In green zebra 

at 74 position T is present whereas C in all other strains. In green 

zebra, C is present at 350 no position.  In the 428-430 no position 

ATT was observed in the Green plain strain whereas in green 

spotted and yellow plain strain it was AA-, but in yellow zebra 

strain these positions were blank. 

 

Conclusion 

Different colour strains of Samia ricini shows significant 

phenotypic variation in their body colour but multiple sequence 

alignment of these strains revealed little genetic diversity among 

them, it may be because of inbreeding and/or genetic mixing. This 

can be considered as the possible cause of erosion in genetic 

diversity in different colour strains of Samia ricini. Moreover 

variability in different eco-races across North East India has to be 

studied with the help of additional molecular markers to ascertain 

the genetic diversity scenario of Samia ricini.   
 
Least care has been taken to segregate different strains in 

commercial rearing, but it is essential to maintain the strains as a 

separate gene pool for future breeding programmes and scientific 

studies to obtain quality silk production. 
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