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INTRODUCTION

Bombyx mori, a silkmoth of great economic values is

extensively being used for the production of commercial silk

in many countries. Compared to temperate climatic zones,

salubrious climate and profuse sunlight through out the year

in many parts of our country is considered as very congenial

for silkworm rearing and mulberry cultivation (Narasimhanna,

1976). As a result, sericulture is one of the important

commercial crop in our country and hence India occupies

second prominent position in the global silk production next

to china (Datta, 1994). Realizing the importance of tropical

environment for the production of quality silk, several studies

were undertaken to understand the impact of different seasons

on mulberry crop and cocoon production (Narayanan et al.,

1964; Kasivishwanathan et al., 1970). It is important to note

that the introduction of promising bivoltine races during 1970-

2000 has resulted in the increase of silk production by many

folds (Datta, 2000). The rearing of bivoltines have clearly

indicated that they failed to display uniform crop performance

in the unfavorable environmental conditions of our country

compared to multivoltine and multi x bi hybrids (Kalpana,

1992; Subramanya and Murakami, 1995). As a result

multivoltine races and their hybrids are always preferred by

the rearers than bivoltine and bivoltine hybrids. In the light of

the above, to determine the extent of expression of important

economic traits in three different seasons of South India is
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very essential since a particular environment may be most

favourable than the others. Hence, information on the impact

of three distinct seasons viz., pre-monsoon, monsoon and

post-monsoon are considered for the present studies on the

expression of thirteen economically important quantitative

traits in six multivoltine and four bivoltine races of silkworm

Bombyx mori. The results of the above studies are incorporated

in this paper.

MATERIALS AND METHODS

The six multivoltine races and four bivoltine breeds were

selected for the present investigation. The multivotine races

are pre (precocity), npnd (non pigmented non diapause), C.

nichi, Pure Mysore and Diazo. Where as, the bivoltine breeds

selected are C
108

, Kalimpong-A, NB
4
D

2
 and CSR

2. 
The

description of characteristic features of the six multivoltine

races and four bivoltine breeds are presented in Table 1. All

these two voltine groups are drawn from the germ plasm bank

of the department of studies in sericulture science and reared

in three replicates feeding quality M
5
 mulberry leaves.

The rearing was conducted in three different seasons of the

year namely, pre-monsoon, monsoon, and post monsoon.

The four months from March to June is considered as pre-

monsoon which is characterized by high temperature and

low humidity with occasional pre-monsoon showers. The

monsoon season includes July to October months which
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brings heavy rain, fall in temperature and increase in the

humidity. The post-monsoon season comprises the months

from November to February which brings low temperature

and low humidity in an environment. The rearing

performances of all the ten races/breeds are critically assessed

by conducting cellular rearing. The thirteen important

economic traits selected for evaluating the rearing are fecundity,

hatching percentage, larval duration,  larval weight, yield by

number, yield by weight, pupation rate, single cocoon weight,

shell weight, shell percentage, length of the filament, denier

and renditta. The performance of thirteen parameters from all

the three replication are pooled and subjected for the statistical

analysis through two- way analysis of variance test.

RESULTS AND DISCUSSION

Six multivoltine races and four bivoltine breeds revealed

significant differences (p<0.05) between one another for each

of the thirteen characters under study during three periods of

the year and presented in Tables 2 and 7. It is evident from the

data presented in the Tables 2 and 7 that the manifestation of

different characters are not uniform in the two voltine groups

in the three seasons. In multivoltine races, significant (p<0.05)

differences are observed for all the characters except hatching

percentage, yield by number and pupation rate during pre-

monsoon season (Table 2). During monsoon season a similar

trend was observed (Table 3) where as, in the post-monsoon

season (Table 4) all the races / breeds exhibited significant

differences (p<0.05) for eleven out of thirteen traits studied,

except hatching and pupation rate. The data pertaining to the

evaluation of thirteen economic traits among four bivoltine

breeds are shown in Tables 5 and 7. It is evident from the

results that there are non significant differences (p>0.05) for

the trait hatching percentage, larval duration, shell percentage,

pupation rate and denier during pre-monsoon season (Table

5). However, in monsoon season it is evident that highly

significant differences (p<0.05)  were observed for the traits

of fecundity, larval weight, yield by number, yield by weight,

shell weight, shell percentage, length of the silk filament, denier

and renditta through ANOVA and F- values. A similar trend

was observed for the degree of expression of characters studied

in post-monsoon seasons by exhibiting significant differences

(p<0.05) between the breeds for eight economic traits (Table

7).

The knowledge on the genotype and environmental

interaction in both plants and animals has helped in

understanding the reliable estimates of phenotypic variability

Table 1: Racial characteristic features of multivoltines races and

bivoltine breeds
Races Voltinism Larval pattern Cocoon colour

Pre Multivoltine Marked White

npnd Multivoltine Marked White

C.nichi Multivoltine Plain White

Pure Mysore Multivoltine Plain Light green

Nistari Multivoltine Marked Golden yellow

Diazo Multivoltine Marked  Green

C
108

Bivoltine Plain White

Kalimpong-A Bivoltine Plain White
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Bivoltine Plain White

CSR
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of different genotypes under diverse environment (Knight,

1951; Finlay and Wilkinson, 1963; Perkins and Jinks, 1968;

Freeman and Perkins 1971; Griffing and Zsioros, 1971 and

Orozco, 1976). Bombyx mori one of the popular economic

insect has an inherent genetic potential for the expression of

various quantitative traits. It is clearly established through earlier

studies that many of the quantitative traits in this organism

respond differently to different environmental conditions

because of the inherent polygenic system. Thus, differential

response of the genotype of the Bombyx mori to the changing

the environmental factors have been well documented.

The pioneering work of Kogure (1933) on the influence of

light and temperature on certain characters of silkworm added

a new dimension to the study of influence of environmental

factors on the expression of commercial characters. In order

to understand the degree of differential expression of various

economic characters in different races for different seasons of

the year, several attempts were made by various workers

(Kumar, 1962; Sengupta, 1969; Kasiviswanathan et al., 1970;

Krishnaswami and Tikoo, 1971; Krishnaswami and

Narasimhanna, 1974; Narasimhanna et al., 1976;

Subramanya, 1985, Rajanna and Sreeramareddy, 1990; Raju,

1990; Maribashetty, 1991; Kalpana, 1992 ; Datta 1994; Nirmal

Kumar, 1995; Radhakrishna  et al., 2001 and Doddaswamy,

2007). The studies by above authors has helped to understand

the genetic potentialities of silkworm Bomby mori in relation

to adaptability and productivity. The present studies involving

the evaluation of the performance of multivoltine and bivoltine

races in three season revealed that desirable traits vary

significantly with regard to the expression of quantitative traits

during different periods. Among multivoltines, Pure Mysore,

Nistari and Diazo are very distinct with high pupation rate

whereas, the bivoltine breed CSR
2
 is known for higher metric

cocoon characters. In view of the differential performance of

each of the breeds it can be said that they are genetically

distinct.

Considering the variable effects of the three seasons, it is

important to note that the pre-monsoon season has

considerable impact on the differential expression of economic

traits, whereas monsoon season is most congenial for the

expression of all the traits under study. Even though there is

non uniform expression of the traits in three periods it is

evident that post-monsoon season has significant effect on

the larval period which is evident by prolongation in the growth

and development of the larvae in both voltine groups. On the

other hand,  in the monsoon period the traits yield by number,

yield by weight, filament length, cocoon weight, shell weight

are found to be significantly influenced in relation to

productivity in  the both voltine groups.

From the results of the present investigation it can be inferred

that the factor governing various productivity and viability

characters in silkworm are found to be completely related and

being influenced by internal and external factors as evidenced

by the expression of various economic characters of the races

in different seasons of the year.
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