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ABSTRACT: A study was conducted for the identification of multivoltine breeds and
multivoltine × bivoltine hybrids of the mulberry silkworm, Bombyx mori L. utilizing
subordinate function indices method of Gower (1971). Out of four multivoltine breeds, DNP 1
ranked first exhibiting maximum cumulative subordinate function indices value of 9.36 for
eleven characters followed by DNP3 which exhibited higher cumulative subordinate function
indices value of 9.07. Among seventeen multivoltine × bivoltine hybrids, DNP1 × CSR2 ranked
first exhibiting maximum cumulative subordinate function indices values of 8.03 followed by
DNP1 × CSR17 exhibiting cumulative subordinate function indices values of 7.68. Besides,
seven multivoltine × bivoltine hybrids viz., DNP3 × CSR17, DNP2 × CSR17, DNP3 × CSR2, DNP2
× NB4D2, DNP2 × CSR2, DNP1 × NB4D2 and DNP2 × CSR4 were also found promising which
exhibited cumulative subordinate function indices values of 6.73, 6.63, 6.58, 6.53, 6.31, 6.24
and 6.11, respectively. Application of subordinate function indices method for the
identification of silkworm breeds and hybrids has been discussed.
KEY WORDS: Bombyx mori, performance, multivoltine × bivoltine hybrids, silkworm
breeds, subordinate function indices.

Several statistical methods like analysis of combining ability (Kempthorne,
1957), subordinate function index method (Gower, 1971), Duncan’s multiple range
test (Gomez & Gomez, 1984), evaluation index method (Mano et al., 1993) have
been employed for the identification of promising silkworm breeds and hybrids.
Silkworm breeds and hybrids are judged on the basis of cumulative effect of several
economic characters (Narayanaswamy et al., 2002). In the mulberry silkworm,
Bombyx mori L., subordinate function index method of Gower (1971) has been
employed for the identification of promising silkworm hybrids (Ramesh Babu et
al., 2002; Rao et al., 2001, 2004, 2006; Lakshmi & Chandrashekharaiah, 2007;
Nirupama et al., 2008). Recently, studies have been carried out on short-listing of
silkworm breeds and hybrids (Ravindra Singh & Nirupama, 2012; Ravindra Singh
& Gangopadhyay, 2013). In the present study, an attempt was made to identify
promising polyvoltine breeds developed utilizing parthenogenesis coupled with
conventional breeding techniques and multivoltine × bivoltine hybrids through
subordinate function index method.
MATERIALS AND METHODS
In the present study, four multivoltine breeds viz., DNP1, DNP 2, DNP3 and
DNP 4 and Pure Mysore (PM) and seventeen multivoltine × bivoltine hybrids were
prepared utilizing four bivoltine breeds viz., CSR2, CSR4, CSR17 and NB4D2. Three
replications were reared in each hybrid and 250 larvae were retained after III rd
moult. The performance of multivoltine breeds is presented in Table 1. Data were
recorded for eleven characters viz, fecundity, hatching percentage, pupation
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percentage, cocoon yield/10,000 larvae by weight, cocoon weight, cocoon shell
weight, cocoon shell percentage, filament length, reelability, raw silk percentage
and neatness. Data were analyzed through subordinate function index method
(Gower, 1971). Subordinate function index method is used to shortlist breeds /
hybrids showing a character with a small range of variation contribute as much as
another character with a large variation range. In ranging the smallest value for the
character is subtracted from each value and the results are divided by range. The
subordinate function is calculated by utilizing the following formula –
Xu = ( Xi - Xmin ) / ( Xmax - Xmin )
Where,
Xu = Sub ordinate function,
Xi = Measurement of trait of tested breed,
Xmin =Minimum value of the trait among all the tested breeds,
Xmax =Maximum value of the trait among all the tested breeds.
RESULTS
Data presented in Table 1 showed variation for various characters among the
different multivoltine breeds. Two breeds DNP1 and DNP3 recorded higher values
for six and three out of eleven characters respectively. Subordinate function index
values in multivoltine breeds for eleven characters are given in Table 2. DNP 1 and
DNP3 showed their superiority by exhibiting cumulative subordinate function
index value of 9.36 and 9.07 respectively. Mean rearing performance of seventeen
multivoltine × bivoltine hybrids is given in Table 3. Two hybrids namely, DNP1 ×
CSR2 and DNP3 × CSR17 exhibited maximum performance for four and three
characters respectively. As per the subordinate function index method, DNP 1
ranked first exhibiting maximum cumulative subordinate function indices value of
9.36 for eleven characters followed by DNP3 which exhibited higher cumulative
subordinate function indices value of 9.07. Among seventeen multivoltine ×
bivoltine hybrids, DNP1 × CSR2 ranked first exhibiting maximum cumulative
subordinate function indices values of 8.03 followed by DNP1 × CSR17 exhibiting
cumulative subordinate function indices values of 7.68. In addition, seven
multivoltine × bivoltine hybrids viz., DNP3 × CSR17, DNP2 × CSR17, DNP3 × CSR2,
DNP2 × NB4D2, DNP2 × CSR2, DNP1 × NB4D2 and DNP2 × CSR4 were also found
promising which exhibited cumulative subordinate function indices values of 6.73,
6.63, 6.58, 6.53, 6.31, 6.24 and 6.11, respectively.
DISCUSSION
Analysis of data indicated superiority of the hybrid DNP1 × CSR2 exhibiting
maximum performance for four economic characters followed by DNP 3 × CSR17
exhibiting maximum performance for three characters. No single hybrid excelled in
all the eleven characters under study. Therefore, it is necessary to adopt reliable
statistical method to identify promising breeds / hybrids which give weight-age to
all the economic characters. In this direction, efforts have been made to identify
promising silkworm hybrids utilizing subordinate function index method (Ramesh
Babu et al., 2002; Rao et al., 2001, 2004, 2006; Lakshmi & Chandrashekharaiah,
2007; Nirupama et al., 2008).
It was interesting to note that eight out of seventeen multivoltine × bivoltine
hybrids recorded significant increase for five characters namely, pupation
percentage (>95%), cocoon weight(>1.900 g), cocoon shell weight (>0.370 g),
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filament length (>850 m) and neatness (90 - 91 p). In the present study, the indices
obtained from subordinate function index method were worked out both for
multivoltine silkworm breeds and multivoltine × bivoltine hybrids. The results
demonstrated the superiority of two breeds DNP1 and DNP3 among four breeds and
two hybrids DNP1 × CSR2 and DNP1 × CSR17 which excelled among seventeen
hybrids. The hybrids exhibited high subordinate cumulative index values (8.03 and
7.68). In view of the results obtained, DNP1 and DNP3 can be further utilized in
future breeding programmes for the development of outstanding multivoltine
breeds and two promising multivoltine × bivoltine hybrids DNP1 × CSR2 and DNP1
× CSR17 may be recommended for commercial exploitation.
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Table 1. Performance of multivoltine breeding lines of the silkworm, Bombyx mori L..

Table 2. Subordinate index value of multivoltine breeding lines of the silkworm, Bombyx
mori L..
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Table 3. Performance of multivoltine × bivoltine hybrids of the silkworm, Bombyx mori L..

Table 4. Subordinate index value of multivoltine × bivoltine hybrids of the silkworm,
Bombyx mori L..

