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ABSTRACT 
 
The commercially exploited Eri silkworm, Samia ricini (Donovan) is multivoltine and has several ecoraces. 
The ecoraces were maintained in the GPB and the high yielding ecoraces of Diphu eri silkworm was reared 
on different four accession of Castor, Ricinus communis Linn, that is, Acc. 003, Acc. 004, Acc. 011 and Acc. 
056 in two favorable seasons, that is, Autumn and Spring. The study of grainage, that is, seed production 
and rearing performance of eri silkmoth with respect to moth emergence, egg laying pattern, single moth 
weight, length of wing span were studied with feeding of foliage of four different type of castor accession. 
The experimental study revealed that Acc.003 castor is found to be most suited host plant for eri silkworm in 
all aspects. The percentage of un-emerged cocoon was comparatively less in case of castor Acc.003 than 
that in other food plants. Both potential and effective fecundity in terms of eggs, egg size, fertilization of eggs 
and hatching% were found higher in case of castor Acc.003. In all aspects, Acc. 056 were found less 
suitable than Acc. 004, Acc. 011, and castor Acc. 003 accession.  
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INTRODUCTION 
 
Eri silkworm, Samia ricini (Donovan) is a domesticated 
multivoltine non-mulberry silkworm and one of the major 
component of wild (Vanya) silk of India (Singh et al., 
2003). The eri silkworm Samia ricini (Donovan) belonging 
to the family Saturnnidae is domesticated and can be 
reared indoor like mulberry silkworm, Bombyx mori. The 
Brahmaputra valley of Assam, India and its adjoining foot 
hills is believed to be the original home of cultivated eri 
silkworm. Besides Assam, it is cultivated in Meghalaya, 
Nagaland, Manipur, Mizoram and Arunachal Pradesh of 
India. Further, at present, it is spreading to different non-
traditional states like, Andhra Pradesh, Tamil Nadu, 
Karnataka, Gujarat, Jharkhand, Chhattisgarh, etc. Eri 
silkworm is multivoltine in nature and 5 to 6 brood can be 
reared throughout the year provided the primary food 
plants are available and climatic conditions are 
favourable (Sarkar, 1980). However, autumn and spring 
seasons are considered to be suitable for eri silkworm 
rearing (Sarkar et al., 2010). Egg is considered as the 
key factor of sericulture industry. Only quality eggs can 
ensure a good harvest and healthy crop. The quality of 

the seed cocoon is greatly influenced by number of 
factors such as nutritious leaf, disease free laying, 
optimum temperature, humidity and hygienic condition. 
On the other hand, the embryonic development stage in 
silkworm is very susceptible to environmental conditions, 
that is, temperature, humidity, etc. (Choudhury, 2005) 
and greatly influenced by quality seed cocoons. Studies 
on silkworm nutrition have established that it is the quality 
of food plants that ultimately reflects on growth and 
development of silkworm and overall silk production 
(Sinha et al., 1986). Further, the amount, rate and quality 
of food consumed by a larva influence the different 
parameters like growth rate, developmental time, larval 
weight, survival and reproductive potential (Slansky and 
Scriber, 1984). 

The larvae of eri silkworms are polyphagous in nature 
feeding on a number of food plants. Among the different 
food plants Castor, Ricinus communis Linn is the best 
food plants. Based on leaf yield 10 promising accessions 
were selected (Gogoi et al., 2006), out of which, NBR-1 
(a local non-bloomy red castor) was  found  as  promising 
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variety for eri silkworm rearing with potential leaf yield of 
12 MT/ha/year (Sarmah et al., 2002). Further, Sarmah et. 
al., (2011) stated that Acc. 003 and Acc. 004 genotype have 
an average of 344.70g and 334.50g leaf biomass per plant 
i.e., more than 13 MT/ha/year.  

It is important to find out the best suited food plant of 
castor with respect to growth and development of adult 
and ovipositional potency under different nutritional habits 
for further exploitation to increase the production as a 
whole. The present study was undertaken to evaluate 
four accessions of castor food plants with respect to moth 
emergence pattern, ovipositional potency and behaviour, 
egg characters and egg hatching percentage.  
 
 
MATERIALS AND METHODS 
 
Rearing of eri silkworm eco-race, Diphu was conducted in four 
accessions of castor food plants (Figure 1) viz, Castor, Acc. 003, 
Acc. 004, Acc. 011 and Acc. 056 in two favorable seasons autumn 
and spring at GCC, Chenijan farm of Central Muga Eri Research 
and Training Institute, Lahdoigarh, Jorhat, Assam, India. The first to 
third instar worms were reared providing good quality leaves of 
different varieties of castor food plants and maintaining ideal 
temperature and relative humidity following tray rearing method. 
The remaining instars (fourth and fifth) were reared in preferably 
temperature 23 to 31°C and humidity (70 to 80%) conditions and 
providing semi-matured leaves of different varieties of castor food 
plants. In the late instars 4 to 5 feedings per day was given at 
regular intervals during the rearing period. Bed cleaning was done 
as per recommended practice. After ripening 400 numbers of 
worms were picked from each lot of food plants separately and put 
them on separate for cocooning. After one week of spinning cocoon 
harvested and cocoons were sorted from each mountage and 
preserved in separate moth cages for seed production experiment.  

The grainage experiment was conducted in three replications as 
per different accession of castor food plant keeping 100 (1:1 male 
female ratio) cocoons each in one replication. The data on different 
parameters such as moth emergence pattern, percentage of 
healthy and invalid moth emergence, weight of moth, wing span per 
treatment were recorded. Emerged male and female moths were 
kept in pairing cage for coupling and observed the coupling 
aptitude. After completion of 6 h coupling, female moths treatment 
wise were tied in “Kharika” for egg laying and fecundity with 
hatching percentage were recorded to study the suitability of 
different accession of castor food plants. The data was recorded in 
respect of two seasons, that is, autumn and spring for two 
consecutive years.  
 
 
RESULT AND DISCUSSION 
 
Treatment wise variation of moth emergence was 
recorded and presented in Table 1. The oviposition 
behaviour and egg characteristics of eri silkworm in rela-
tion to different castor accession are presented in Table 2.  
 
 
Moth emergence pattern 
 
Healthy moth 
 
Emergence of male and female moths was  found  higher  
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in Acc. 003 Castor fed eri silkworm where 89% 
emergence was recorded. Followed by Acc. 004 (81%), 
Acc. 011 (75%) and Acc.056, (76%). The percentage of 
healthy male moth emergence was highest (45%) in Acc. 
003 and the lowest in Acc. 011 (38%).The percentage of 
healthy female moth emergence was lower than male 
moth which was highest (44%) in Acc. 003 and lowest in 
Acc. 056 (32%).  
 
 
Invalid moth 
 
The overall percentage of invalid moth emergence was 
found highest 11% in Acc. 056 fed eri silkworm where the 
lowest 6% was recorded in Acc. 003 Castor fed worms. 
The results showed that the percentage of invalid male 
moth was comparatively higher than female ones. The 
highest invalid male moth 7% was recorded in Acc. 056, 
followed by 6% in Acc. 003, 6% in Acc. 011 and in Acc. 
003 4% in Castor. The same trend was observed in case 
of female moth with the lowest value 3% in Castor Acc. 
003 and Acc. 004.  
 
 
Un-emerged cocoon 
 
The emergence of moth from the cocoons varies when 
feeding with the different accession of castor food plants. 
The highest un-emerged cocoon was found in case of 
Acc.011 castor fed larvae 15%, followed by 13% in Acc. 
056, 10% in Acc. 004 and 5% in Acc. 003 Castor.  
 
 
Single moth weight 
 
Both male and female moth weight was higher in case of 
Acc. 003 castor fed larvae (1.28 and 1.94 g) than those of 
Acc. 004 (1.23 and 1.89 g), Acc. 011 (1.20 and 1.83 g) 
and Acc. 056 (1.19 and 1.81 g) fed larvae. 
 
 
Wing span 
 
One side fore wing span was found more in case of 
female moth than male. The results showed maximum 
length of one side fore wing span of female (64 to 69 
mm) and male moth (59 to 64 mm) was found in Acc. 003 
Castor and minimum wing span of female (55 to 58 mm) 
and male moth (52 to 57 mm) was found in Acc. 056 
castor fed larvae.  

From the results, it was observed that the moth 
emergence, single moth weight and one side wing span 
are variable with respect to feeding of different accession 
of castor food plants. It is confirms that reproduction of eri 
silkworm is very closely related to nutritional factors. The 
result revealed that Acc. 003 castor provides the 
necessary nutritional requirements for better growth and 
development of moth weight,  moth  emergences  against  



Sarkar et al.               19 
 
 
 

 
 
      Figure 1. Four different castor accessions. 

 
 
 
the other three accessions of castor food plants. 
 
 
Coupling 
 
There is a variation in coupling behaviour of eri silk moths 
due to feeding of different accession of castor food 
plants. Coupling percentage was highest (40%) in Acc. 
003 castor, followed by Acc. 004 (35%), Acc. 011 (32%) 
and Acc. 056 (30%). Further, it was observed that all 
healthy moths were naturally coupled after one hour of 
emergence.  
 
 
Fecundity 
 
Both the effective (egg laid) and potential (total) fecundity 
were found to be highest in Acc. 003 Castor (325 and 
352 nos.) with 7.67% retained eggs, followed by Acc. 004 

(310 and 349 nos.) with 11.17% retained eggs, Acc.011 
(306 and 331 nos.) with 7.55% retained eggs and Acc. 
056 (301 and 337 nos.) with 10.68% retained eggs. 
 
 
Egg characters 
 
The accession Acc. 003 feed eri silkworm showed 
comparatively bigger egg size (1.62 ± 0.02) than that of 
other food plants. Similarly eggs per gram in case of Acc. 
003 feed castor varies from 564 to 599 nos. where as in 
other treatments, it varies from 569 to 605 in (Acc. 004), 
573 to 604 in Acc. 011 and 581 to 619 Acc. 056. The 
percentage of fertile eggs varies with treatment. It was 
found highest (95%) in Acc. 003 castor, followed by 92, 
92 and 91% in (Acc. 004), Acc. 011 and Acc. 056 castor.  
 
Hatching percentage: It was observed that maximum 
hatching   percentage  recorded  in  Acc.  003  castor  fed 
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 Table 1. Moth emergence pattern of eri silkmoth fed on different accession of castor food plants.  
 

Characters 

Different accessions of castor food plant 
Acc. 003 Acc. 004 Acc. 011 Acc. 056 

Nos. of seed cocoons utilized 
300 300 300 300 

1. Moth emergence (%)      
i) Healthy male moth 45.0 42.0 38.0 44.0 
ii) Healthy female moth  44.0 39.0 37.0 32.0 
Total 89.0 81.0 75.0 76.0 
     
iii) Invalid male moth 4.0 6.0 6.0 7.0 
iv) Invalid female moth  3.0 3.0 4.0 4.0 
Total 6.0 9.0 10.0 11.0 
     
2. Un-emerged cocoon (%)  5.0 10.0 15.0 13.0 
     
3.Single moth weight (g)      
i) Male 1.28 1.23 1.20 1.19 
ii) Female 1.94 1.89 1.83 1.81 
     
4. Wing span (mm) one side     
i) Male 59 - 64 56 - 59 53 - 58 52 - 57 
ii) Female 64 - 69 59 - 63 58 - 60 55 - 58 

 
 
 

Table 2. Ovipositional behaviour and egg characters of eri silkworm fed on different accession of castor 
food plants. 
 

Characters 
Different accessions of castor food plant 

Acc. 003 Acc. 004 Acc. 011 Acc. 056 
Coupling (%) 40.0 35.0 32.0 31.0 
Effective fecundity (no.) 325 310 306 301 
Av. egg retained (no.) (%) 27 (7.67) 39 (11.17) 25 (7.55) 36 (10.68) 
Potential fecundity (no.) 352 349 331 337 
Diameter of egg ( mm) 1.62 ± 0.02 1.53 ± 0.03 1.54 ± 0.02 1.51 ± 0.03 
Eggs per gram (no.) 564 - 599 569 - 605 573 - 604 581 - 619 
Fertile eggs (%) 95 92 92 91 
Hatching (%) 90 88 86 85 

 
 
 
silkworm 90% and the lowest percentage 85% was 
recorded in Acc. 056. On the other hand, 88 and 86% of 
hatching were recorded in Acc. 004 and Acc. 011, 
respectively. Un-hatched 4 to 6% eggs were found which 
may be due to embryonic death.  

It was observed from the data that the oviposional 
behaviour of eri silkworm varies with respect to feeding of 
different accession of castor food plants which in turn has 
an impact on fecundity also. This is confirmed by the 
findings of Slansky and Scriber (1984) and Waldbauer 
(1968). The deficiency in the amount of food required to 
reach its full potential will be manifested in various ways 
and degrees as reported by Waldbauer (1968). According 
to Slansky and Scriber (1984), food quality may reduce 

the actual performance of an insect below its 
physiological potential.  
 
Overall status of different accessions of castor food 
plants: The various parameters mentioned in Tables 1, 2 
and 3 revealed that out of four different castor food 
plants, Acc. 003 castor may be considered to be superior 
one in respect of reproductive and ovipositional 
characters of eri silkworm which may be followed by Acc. 
004 castor food plant. 
 
Temperature and relative humidity during seed 
production period: The grainage activities conducted in 
the autumn and spring season in respect of maximum
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 Table 3. Impact on rearing performance of different accession of castor food plants. 
 

Castor accessions Larval wt. (g) Cocoon wt. (g) Shell wt. (g) SR (%) 
Acc. 003 9.50 3.38 0.51 15.08 
Acc. 004 8.60 3.20 0.46 14.37 
Acc. 011 8.42 3.10 0.44 14.19 
Acc. 056 8.45 3.00 0.43 14.33 

 
 
 
and minimum temperature and relative humidity were 
recorded during different during seed production period 
and an average temperature ranged from 23 to 31°C and 
relative humidity was 70 to 80% which was near optimum 
range of temperature required for grainage operation 
(Samson and Barah, 1989). According to (Engelmann, 
1984) relative humidity ranged from 72 to 78%, which 
was congenial for development of different stages of eri 
silkworm during grainage.  
 
 
CONCLUSIONS 
 
The present study confirmed that accession Acc. 003 
castor of Ricinus communis L. found to be the best suited 
to the larvae of eri silkworm and provides all possible 
nutrition to the worms for better growth and development. 
The experiment revealed that reproductive ability, 
oviposition potential and overall seed production were 
found in accession Acc.003 of castor and hence need to 
be planted extensively for better growth of eri silk 
industry.  
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