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VARIATION IN THE PERFORMANCE OF SOME INDIGENQUS

MULTIVOLTINE MULBERRY SILKWORM BREEDS OF BOMBYX MOR/I L. iN
TWO ENVIRONMENTS

P.R.T. RAQ, B. GHOSH, S. CHATTOPADHYAY, B.P. NAIR, S.K. DAS, G.C. ROY,
AND S.K. SEN
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A total of 8 indigenous multiveltine silkworm breeds have been reared during two favourable and two
unfavourable scasons per year from 1988 to 1991 to evaluate the essence of economic triats of different
breeds on varied environmental condilions. Statistical analysis of the rearing performance (ANOVA) reveal
that the indigenous brecds NISTID possess high survival, TAMILNADU (W) has better ERR.WT., SCW,
SSW and SR%; MORIA has longest FIL.LENG. and fine DN.; SARUPAT(W) has highest WT. of ML.
which clearly indicate that these breeds can be utilised as betier breeding materials for further hybridization
studies.

INTRODUCTION

Maintenance of genctic stocks is the primary requisite of sericulture industry for
commercial exploitation of mulberry silkworm Bombyx mori L. (Chikusi, 1972). Since the
silkworm has been domesticated for many centuries, they are, by nature, quite delicate and
sensitive to the environmental [actors like temperature, humidity and photoperiod which, to
a great extent, affect the expression of quantitative characters (Sakaguchi, 1978). A specific
difference of environment may have a great effect on some genotypes than on others or there
may be a change in the ranking of genotypes when measured in diverse environments. This
interplay of genctic and non-genetic effect on the phenotypic expression is called genotype
environment (GE) intcraction (Jain, 1982).

Therefore, the production of cocoon crops require optimum environmental conditions
at the time of rearing for reaping good quantity of cocoons with high silk contents
(Krishanaswamy, 1978). India, being a vast country, expericnce very wide range of fluctua-
tion in agroclimatic conditions which can certainly be tolerated by indigenous multivoltine
breeds with high survival as compared to improved multivoltine or bivoltine silkworm
breeds (Subba Rao et al., 1989; Jayaswal et al., 1990; Coldsmith, 1991).

In West Bengal 10o, the climatic conditions facilitate the rearings ol multivoltine
silkworm breeds that can sustain with high temperature and excess humidity in the tropics
of the province. Rearing of indigenous multivoltine silkworm breeds and their hybrids are
in practice (Sidhu, 1967; Scngupta et al., 1971 & 1974: Noamani ez al., 1990) sincc ume
immemorial.

A comparative study of 8 indigenous breeds viz. NISTARI, NISTARI (P), NISTID,
SARUPAT (W), MORIA, PURE MYSORE, TAMILNADU(W) and RAJ was made during
favourable and unfavourable scasons to ascertain the efficacy of the gene interaction of
different breeds with environmental conditions of different seasons for the expression of
economic triats which may further lcad to pure line sclection and other breeding plans.
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MATERIAL AND METHODS

A list of 8 indigenous breeds, their origin/source and salient morphological characters
is detailed below :

Name of Breed Origin/Source Cocoon characters
Colour Shape
NISTARI West Bengal Yellow Spindle
NISTARI [P] West Bengal Yellow Spindlc
NISTID West Bengal Yellow Spindle
SARUPAT [W] Assam White Spindle
MORIA ~ Assam White Ellipticle
PURE MYSORE CSR & TI, Mysore Light green Spindle
TAMILNADU [W] -1 Tamil Nadu White Spindle
j[ RAIJ Bangladesh White Spindle |

As such, rearing of all these breeds were conducted following the rearing technology
suggested by Krishnaswamy (1978 & 1979). 10 DIls of cach of the breeds were brushed en
masse and after 2nd moult larvae were distribiuted in 3 replications, cach with 300 worms.
In West Bengal, silkworms are reared during favourable scasons (October 1o March) and in
unfavourable scasons (April to September) (Jayaswal et al., 1990). During former period
the silkworm genes are fully expressible for better quantitative and (ualitative characters
whereas in the later scason, the interaction of genes become passive and thus resulting 1nto
poor performance. Hence, two favourable - January to February (Flagun) and Novermber
to December (Agrahaian) and two unfavourable - May to June (Jaistha) and Augustl 1O
Sceptember (Bhadra) indentical scasons have been considered consceutively from 1988 to
1991.

Observations were recorded for weight of 10 mature larvac in grams (WT. 10 ML.),
effective rate of rearing per 10,000 larvae by number (ERR. No.) and by Weight (ERR.WT.)
in grams, average single cocoon weight in grams (SCW), average single shell weight in
grams (SSW), cocoon-shell ratio in per cent (SR. %), average filament Iength in metes
(FIL.LENG.) and denier (DN).

RESULTS AND DISCUSSION

Analysis of varience (ANOV A) for statistical significance of various characters in 8
breeds during two scasons arc discussed below. Significant difference was found for all the
characters within scasons and within breeds . Interaction between scasons and breeds was
significant in all except SCW, SSW and FIL.LENG.

WT. 10 ML. : Significant difference was recorded for WT. 10 ML. among breeds,
inbetween the seasons and scasons x breeds (P < 0.05). Highest larval weight was recorded
in SARUPAT(W) (25.6 g) followed by MORIA (24.9 g). The minimum larval weight was
noticed in PURE MYSORE (17.1 g).

ERR No. & WT. : Highest survival No. was recorded in NISTID (8792) and by WT.
in TAMILNADU(W) (8810.94 g). Both the characters are significant at 1% level. Minimurm
ERR. No. was noted in PURE MYSORE (6675) and WT. in MORIA (7360.13 g).

Cocoon characters : Remarkable breeding difference and scasonal differences were
recorded at 1% level. High SCW, SSW and SR.% were observed as 1.072 g, 0.153 g and
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14.26%, respectively in TAMILNADU(W) alone. The minimum SCW (0.832 g)and SSW
(0.098 g) were noted in PURE MYSORE. The least SR.% was noted in NISTID (11.75%).

Yarn characters : The post cocoon characters pertaining to quality of [ibers are also
important for the evolution of breeds (Dutta, 1984). The longest FIL.LENG. (558.4 mctres)
and fincst DN (1.72) were noticed in MORIA. The shortest FIL.LENG. in NISTARI (360.5
metres) and highest DN in SARUPAT (W) (2.02) were recorded.

Table I shows that SARUPAT (W), MORIA, TAMILNADU(W) and RAJ were
performing better than the rest for cocoon characters like WT. 10 ML., SCW, SSW, SR.%
and FIL.LENG; whercas SARUPAT (W), NISTARI, RAJ, NISTID AND TAMIL-
NADU(W) were better for DN; NISTID, NISTARI, NISTARI(P) and TAMILNADU(W)
showed better performance for ERR. No.; TAMILNADU(N), SARUPAT(N) and NISTID
were better for ERR, WT.

During favourable scason, SARUPAT(W) showed high values for WT. 10 ML., ERR.
WT.and SCW; TAMILNADU(W) for SSW, SR.% and FIL.LENG.; NISTID for ERR. No.
and PURE MYSORE for DN (Table IT). During unlavourable scason, MORIA performed
better than other breeds for WT. 10 ML., FIL.LENG. and DN; NISTID {or ERR. No. and
ERR. WT.; TAMILNADU(W) for SSW, & SR.% and RAJ for SCW (Table II). Favourable

scason is found o be betler in all character but for denicr as compared to unlavourable scason
(Table I1I).

The over all performance thus shows that indigenous breed NISTID possessed high
survival; TAMILNADU(W) contain betier ERR. WT., SCW, SSW and SR.%; MORIA has
longest FIL.LENG.and fine DN and SARUPAT(W) has more weight for mature larvac.
Therefore, NISTID, TAMILNADU(W), SARUPAT(W) and MORIA can be exploited as
useful breeding material either in pure form or for hybridization studics.
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