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INTRODUCTION



I. INTRODUCTION

Sericulture is labour intensive, providing gain-
ful ocoupation to the un-employed and under-employed in
rural and semi-urban areas and an export oriented agro-
based industry. In practice of sericulture partioulsrly
in relation to silk cocoon production certain amount of
risk is invariably experienced as it involves both plant
and animal husbandry.

Karnataka is the largest silk producing state
in India, Although Kernataka is gifted with a seriocul-
ture climate where environments favour the growth of
mulberry as well as silkworm Bombyx mori Linnaeus and
the resources are fairly availeble. The cocoon crop is
raised throughout the yeer in some part or the other
with a few races of silkworm, The cocoon erop yields
have been atagnant and unstable, despite the progre~
ssively increasing area under irrigation and increased
oconsumption of chemical fertilizers coupled with the
use of modern high yielding varieties of mulberry end
bivoltine races vhich are replacing the loczal multi-
voltine race. The indigenous races have been in har-
mony with the ecosystem, in that the sericulturists



are able to harvest cocoon crope even under most severe
strees situations, Introduction of the newv bivoltine
race even under such drought, warm to very warm dry
situations, have not resulted in any stability in the
cocoon yield, In order to stabilise coocoon yield
which assures good returns, thers is always & need %o
understand suitability of the silkworm racd to the
existing agro-climatio conditions in a given situation.

Karnataka enjoys a variety of climate and
classified to have ten agro-alimatic zones following
under six regions (Figure 1) based on topography,
rainfall pattern, soil ocharacteristics, crops and
oropping pattern ete. (Anonymous 1984). Sericulturally
Karnataka is categorised into two areas vis,., tradi-
tional and non-traditional. In the former, largest
area under sericulture is in Mysore distriot, followed
by Kolar, Bangalore and parts of Tumkur districts.

In Mysore and parts of Tumkur distriocts sericulture
is practieed in a highly traditional maenner using
looal cultivar of mulberry and multivoltine silkworm
race and their orosses are reared, while in Kolar
and Bangalore distriots the cocoon orops are raised

in an intensive manner, Lot of disparities in eocoon
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yield exist in the latter distriots between and among

silkvorm racges,

The silkvorm races are ocategorised into unie-
voltine, bivoltine and multivoltine based on physio-
logical and ecclogical faetors. The cocoon yield
potentialities of different silkworm races sre influ-
eneed by certain ecological factors such as season of
rearing, type of rearing, rearing eites, leaf quality,
resistance to dieseases and pests and thus to poor

environnment etc.

Taking the yield (being the coocoon yield),
under gertain specislly created conditions with
strioctly specified inputs and mansgement, four new
bivoltines viz,, 337, NB,B, HB4D2 and KA have been
introduced as a measure of stepping up industrial
cocoon production and to achieve the international
quality standards over a widely varying agro-climetic
conditions of the state., In the case of eilk produc-
tion, though the technology of rearing nev bivoltine
and multivoltine cross breeds corresponds quite
closely to modexn seriocultural teehnology, not much
sucoess has yet been acghieved in fntrodueing the pure
bivoltines on the Karnataka seene in a dbig way.



In a recent survey in Karnataka on "cocoon produc-
tion and orop loss"™ the pure bivoltine race vig,, N:B‘D2
and the cross breed (mltivoltine X bivoltine) vis.,

M X NB4D2 are popular with the sericulturiste during
rainy, post-rainy and throughout including summer months,
respectively in the traditional sericulture area. While
in Mysore distriet the local multivoltine and their
arosses are reared by most, despite the thrust strategy
for bivoltine silk produotion, (Siddappaji et sl., 1983,
1987).

Any nov race of silkworm can be suecessful in
a few places, it may not de suitable for other envi-
ronments. A variety irxrreepective of the environment
giving sigmificantly higher yield over the loeal or
regional average yield under farmers condition in all
the orop seamsons may be defined as having high yield-
ing potentialitieas and wider sdaptability. The new
race or strain of silkworm should be as good as tradie
tional once in loocal adeptability and the related
economic charmcteristios but not inferior in any
characteristio,



It is in this oontext the present study wvas
undertaken to evaluate the performance of the more
popular races of mulberry silkvorm during different
ocrop rearings as suited to Easterm Dry Zone with
University of Agricultursl Sciences, Bangalore as
eontre with the following objectives:

1. %o work out the effective rate of rearing (ERR)
of the mulberry silkvorm races,

2, %o etudy the seasonal influence on coecoon
productivity,

5. te etudy the yield potentialities and the

related economic parameters of silk ooooons.
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II. REVIEF OF LITERATURE

The literature pertaining to present investiga-
tion and related aspects on the performance of mulberry
silkworm (Bombyx mori L.) races is reviewed and presen~
ted below:

Some advantages of sllkworm rearing to be consi-
dered in rearing the improved breeds of silkworm are
a) Incressing the production of socoons per unit weight
of mulberry, b) Increasing the shell weight and weight
of reelable silk, o) Deoreasing the formation of double
cogoons, &) Inoressing the length and size of filament,
¢) Inoreasing the evenness of filament, f) Increassing
the neatness of filsment and g) Incressing the resis-
tance to poor environment, (Anonymous, 1956, 1975).

The Bastern Dry Zone couprises of Bangalore,
Kolar and parts of Tumkur distriots vhere the annual
reainfall ranges from 679 $0 €89 mm. This zone consistes
of Devanahalli, Doddadallepur, Magadi, Bangalore Korth,
Bangalore South, Kanakapur, Ramanasgarem, Channapatna,
Hoskote and Nelamangela taluks of Bangalore distriects,
Malur, Bangarpet, Nulabagilu, Srinivaspur, Chintsmani,



Bagepalli, Chikkeballapur, Gowrididanur, Budibanda, Kolar
and Shidlagatta taluks of Kolar distrioct and Gubbi and
Tumkur taluks of Tumkur district (Anonymous, 1984).

In a study with local multivoltine race vis.,
Pure Mysore the number of normal cocoons (ERR) per
10,000 larvee brushed for different rearings in Decemder
1966-January 1967, February-March 1967, May-June 1967,
July-Auguet 1967, August-September 1967, November-
December 1967 and Janusry-Pebruary 1968, wvas 8,041
(80.41%), 7,946 (79.46%), 8,075 (80.75%), 6,985
(69.85%), 2,113 (21.13%), 5,558 (55.58%) and 4,928
(49.28%), respectively (Anonymous, 1968).

Narasimhanna and Sudhakaran (1973) assessed
the cocoon orop during different rearings in March
1972, April-May 1972, September-October 1972, November-
December 1972, and January-February 1973 and found that
the effective rate of rearing was 93.3, 92.0, 93.0,
95.1, and 93.3 per cent in PM X 336 and 94.0, 96.0

95.7, 95.0 and 97.0 per cent for PM X C.nichi during

the above mentioned rearings, respectively.



The breeder batbhes of bivoltine races vis.,
KA resulted in the best yield during June-July 1974
with 9,676 (96.76%) cocoons, followed by Jamary-
Pebruary 1975 rearing, with an yield of 8,865 (88,65%)
cocoons per 10,000 larvae brushed. The NN.D gave best

results in August-September 1374 with 9,009 (90.09%)
cocoons followed by April-May 1974 rearing with 8,611
(86.11%) ococoons per 10,000 larvae dbrushed (Narasim-
hanna ¢t al., 1975).

‘The effective rate of rearing was 81,5 per
cent in a divoltine hydbrid viz., KA X B37 and 86,9 per
cent in another hybrid XA X NB,D, further they observed

an improvement in survival capacity of the cross breed
by more than 2! per cent compared to pure bivoltine
races (Benchamin and Krishnaswamy, 1981),

Kapile et al. (1983) observed the summer orop
performance with the multivoltine X bivoltine cross
viz., M X 35‘3 at Regional Sngicultural Research

Station, Sujanpur and found an effective rate of



rearing of 95.16 and 91,52 per cont during July 198t
and June 1982, respectively. In late summer the oross
breed viz, PM X XA showed 82.5 per cent effective rate
of rearing.

2.2 Seasonal influence on coeoon dun

The yield potentiality of Fi1 X C.nichi was
5.84, T.92, 6,30, 8.57, 4.76 and 8,26 ig cocoons per
10,000 larvae brushed during Mareh-April 1969, May-
June 1969, June-July 1969, Auguet-September 1969,
Qctober-November 1969 and December 1969-January 1970,
respectively, (Anonymous, 1970).

Tikoo et sl. (1971) reported that the yield
by weight for 10,000 larvae brushed among multivoltine
X bivoltine hybride reared during different seasons
at different centres showed no significant differences,
except in May-June 1969 and February 1970. The hybrid
race viz., PM X J,,, gave maximum yield of 10.407 &z as
against PM X (0l08 X J,,z) with 7.857 & eogoons,

reapectively.



8idhu (1975) studied the yield performance of
the cross breeds viz,, FPM X C.niehi, PM X Hns. MX
Kolar Gold and PM X N54 and recorded cocoon yield of
13.653, 20,366, 20.440 and 24,117 & per 100 layings
respeotively during March-April 1974, 22.162, 31.806,
32.480 and 30,673 & per 100 layings, respectively
during May=June 1974, 27.399, 29.110, 25.895 snd 29,273 %
per 100 layings, respectively during July-iAugust 1974,
and 2%.,925, 28,022, 27.064 and 31.921 i3 per 100 layings,
respectively during October-November 1974.

Krishnesvani (1979) reported that elmost 50
per cent of the mulberry esilk coocoon production comes
fron epring season which was most favourable for silke-
worm rearing yielding upto 40 ig cocoons per bvox (50)
of ezgs. Summer sesson was fairly warm contributed
only 10 per cent of ¢ocoon production, being unfavou-
rable for resring. The autumn sesason once again vas

favourable yielding upto 40 per cent of coscoons.

Sahed (1981) studied the behaviour (ecocoon
yield) of bivoltines and found that th» pure bivol-
tine strains viz. KA, NB7. NB'B and NB4D2 as better
during early summer with the highest cocoon yield of

10



3521, 30,55, 31.54 and 34.13 [y per 100 layings than

in monsoon season vhich recorded the lowest oocoon
yield of 9,37, 7.01, T.12 and 12,62 Iy per 100 layings,
respeotively, Sharif and Rajan (1981) observed a maxi-
mum yield of 52 Iz coocoon per 100 layings for bivoltine
hybrid vis,, HB'B X va during December-January season,

Chandrashekar (1981) obtained a maximum ave-
rage cocoon yleld of 37,900 fz during Fedbruary 1981
and minimum average cocoon yield of 12,000 % per 100
layings during June 1980 in the case of mmltivoltine X
bivoltine hybrids vis., PM X ND4D2 and PX X KA,

Parthasarathi and Ananthenarayan (1981)
recorded the maximum average yield of 34.80 & per 100
layings during January 1981 and minimum aversge yield
of 17.05 § cocoons per 100 layings during June 1980
with bivoltine hybrids.

Marigwamy et al. (1982) obtained the maximum
yield of 30.990 and 38,030 i and the minimum of 8,330
and 11,060 Ik cocoone per 100 layings with NB,g and
NB4D2 races during February-March 1982 and May 1982
rearings, respectively.

11



The sapproved bivoltine races viz., KB7, NB‘B,
NB4D2 and KA recorded the maximum cocoon yields of
T8.14 fz An August-September 1982, 81.50 g per 100
layings in August-Septemder 82, 50,21 & in Octodber-
November 1982 and 51.40 Q in October-November 1982,
respectively. The minimum yield of 26.93 and 26.930 &g
per 100 layings during May 1982 was for NB? and NB18,
respectively (Anonymous, 198%a).

In Andhra Pradesh, acoording to a report
(Anonymous, 1983¢) the performance of bivoltine hydbrids
vig,., !Bv X 3318 and KA X BB4D2 during November-Decem-
ber 1982 and January-February 1983 rearings, the maxi-
mun yield was 60,00 and 53.30 § oocoon per 100 layings,
respectively, compared to other bivoltine hydrids.

The performance of bivoltine hybrids was better during

winter monthe compared to summer and rainy months,

The yield performance of bivoltines for three
rearings biz,.,, November-February, May-June and July-
August, was 46,0, 42,0 and 49,0 | for 837, 48,3, 41,2
and 48.4 § for NB;g, 49.0, 42.5 end 46.1 g for EB‘DZ
and 48,0, 40.9 and 46,6 g for KA per 100 layings,
respectively (Rarasimhanna et 8l., 1983).



Tayade (1983) studied the coccon yield of diffe-
rent silkworm races and found it was as high as 29,70 i
per 100 layinge in Vai-4 among multivoltines during
August-September 1979 36.5 Ig per 100 layings in KA
among bivoltines during July-August 1979 and 45.5 §
per 100 layings in PM X KA Quring July-August 1979 and
45.5 '3 per 100 layings in PM X KA among oross breeds
during October-November 1979 rearings, respectively.

A study on "Field performance and variation
in cocoon parameters of commercial hybrids of silk-
worm Bombyx mori L. in Karnataka" conducted by Ravi
(1986) indicated that the average cocoon yield for
mXx HB‘DZ ves 32,39, 18.52 and 27.53% kg and for PM X
BB‘B it vas 31.25, 18,58 and 21,86 '3 during winter
(December to February), summer (March to May) and
rainy (June to August) seasons, respectively. The
cocoon yield was high in the ocase of PM X H)4D2 in

tvo seasons exocept in summer,

Based on response and cocoon yisld levels,
Siddappaji et al. (1987) reported that the pure
bivoltine vis., RB4D2 and the oross breed PM X 53492
were the ruling races in Karnataka, According to



them the latter was more popular and reared by most during
rainy, poet-rainy and summer months due to their inherent
capabilities, wider adaptability amnd high productivity.
They also suggested that the awareness with the industrial
cocoon producers to ralse pure bivoltines during rainy

and post-rainy months, and cross breeds during summer
months respectively would go a long way in stepping up
cocoon production.

2.3

It ie reported that the cocoon yield potentia-
lities of FM X C.nichi, PM X 5351 PM X Kolar Gold and
P X Jyqo Was 23413, 24,55, 24.65 and 26.70 i per 100
layings, respectively (Anonymous, 1971).

Benchamin et al. (1976) reported that the
cocoon yield of pure bivoltines viz., ll‘bz was better
then that of the KA and NN.D, with 24,015, 19,970 and
20,625 cocoons per 100 layings respectively.

Ganesh et al. (1976a) reported that the overall
performance of bivoltine hybrids was catisfactory in



Kolar and Bengalore regions with the average cocoon yield
of 34,0 Ig for KA and NN.D hybrids, 37.0 & for new bivol-
tine hydbrids, 39.0 ¥ for *Nandi’ hydbrid 32,0 fz for pure
bivoltines, and 24.0 iz for multivoltine hybrids, per

100 layings. Ganesh gt al. (1976b) stated that the
rearing of dbivoltine hybrids was more economical than
maltivoltine hybrids. The new bivoltine hydrids regis-
tered a better yield (37.0 k) compated to hybrids of

KA and NNGD (34,0 k). The other race KA X NB;C tried
recorded a maximum cocoon yield of 51,0 g per 100
layings.

Narasimhanna et al, (1976) reported the perfor-
mance of the bivoltine hydrid vis., ﬂB4D2 X KA yielded
42,0 %z pexr 100 layinge on en average as ageinst
52,0 iz per 100 layinge for KA X RHSD.

Jolly and Benchamin (1981) reported that the
cocoor yield of reciproecal orosses of multivoltine X
bivoltine combinations vis,, PM X NB'B, Kl,s X PN, _
MmX NB7, NB? X PH and PM X (RB'8 X 337). (NB‘8 ) ¢ NB7)
X P¥ with the coocoon yields of 13.260, 10,351, 11,510,
11,418, 15,948 and 11.288 g per 10,000 larvae, respec-
tively,

WHIWREITY OF AGRICULTURAL scuncusl “
UNIVERSITY LIBRARY i 2087

GKVK BANGALURE-560 088,




Chandrashekarinh et al. (1981) stated that the
comparative performance of bivoltine was markedly supe-
rior compared to multivoltine hybride in Kolar and Ban-
galore districts of traditional area. While hybrid of
PN X §B,D, yielded 50.1 &/100 layings. Among bivoltine
hybrids and bivoltine races vis,, 5318 X KA and RB‘D2
yielded 45.5 and 43,6 [z cocoons per 100 layings, res-
pectively.

Related o mic 8 ) ne

Krishnaswami et al. (1971) stated that the
relative performance of the exotic races like C.niehi
HEg, J,,z, Jyqae C,Oe and EA was better compared to
pure Mysore with regard to all the important gqualita-
tive charascters. The latter recorded the highest
larval duration of 30:17 days; hours and least
weight of sccoon, shell and shell ratio of 0,983 5,
0.141 g and 10.27 per cent, respectively than that

of Pure exotic races tried,

Viswanath and Nagaraju (197%) observed that
the variation in single eocoon weight, shell weight

and shell ratio varied very much 2and ranged fron

S

op)



1.250 to 1,430 g, 0,200 to 0.250 g and 15 to 18 per cent
for XA X n‘n, respeotively. '

Benchamin et al. (1976) observed that the number
to weight of cocoons as 748, 763 and 756 per kg weight
in the case of NB4D2, KA and NN6D, respectively.

Sahed (1981) obmerved the maximum number of
cosoons for NB‘Da, KA, NB,, and KB, vas 845, 804, 789
in May 80 and 789 in March 80 cocoons per kg veight,
respectively. While a minimum of 664 in January 81,
681, 654 in November 80 and 657 cocoons per kg in

October 80 for the above races respectively.

Kameth and Sindagi (1981) reported that the
mumber of coocoons per kg vas maximum (734) during
June 1980 and minimum (628) during Jamuary-February
1981 in the cscze of bivoltine hybdbrids,

Kamath et al. (1981) found that the number of
coeoons per kg wee 695, 620, 600, 550, 580, 560, 570,
570, 590, 660 and 545 eocoons for HB., and 675, 590,
595, 580, 560, 535, 545, 525, 545, 565, %30 and 532

17



cocoons for NB'B from April 1980 to March 1981 monthly
rearings, respectively. The study indicated that the
average “eigh® of cocoons deoresscs during summor

months starting from April till June.

Jolly et al. (1982) reported the weight rele=-
tionship among various growth parameters of the silk-
verm larva vis, vweight of matured silkworm, silkgland,
cocoon and shell for different races viz. PM, HM, KA,

meters were found to be more in Nn‘a X 331 a8 3.98,

1.633, 2.000 and C.39! g and lovw in cese of Pure
Mysore as 1.80, G.543, 0.903 and 0,154 g, respectively,

Marisvamy et al. (1982) obtained minimum
number 606 and 660 cocoons per kg with NB,B and NB‘D2
races, respectively during May 1981 and the maximum
of 851 cocoons duringz December 1981 and 875 during
Ootober 1981 with lll!,8 and BB4D2, respectively.

Pillai and Raju (1982) found the wariation in
coocoon weight, shell weight and shell ratioc as 1.538~
1.945 g, 0.3%6-0.408 g and 21,04-21.89 per cent for

13



NB7 and 1.612-1.960 g, 0.35T»0.414 g ané 20,78-22,23

per cent for NB,,, respectively,

Venugopal Pillai and Satyanarayan Raju (1982)
reported that the cocoon weight, shell weight and
shell peroentages were high 2.328 g, 0.516 g and 22.2
per cent for NB‘B and 2,024 g, 0.464 g and 22,9 per
cent for HB4D2, respectively during September-October
1981 rearing compared to that of November-December
1981..and December 1981-January 1982, rearings.

A study in divoltine seed area, Anekal,
Bangalore indicated that the qocoon weight, shell
weight and shell percentages were high 1.460 g,
0.285 g and 19,52 per ocent for NB'B and 1.280 g,
0.240 g and 18.75 per cent for NB4D2 during June
1982, respectively and 1.389 g, 0.280 g and 20,15
per cent for NB,g and 1,526 g, 0,290 g and 19,00 per
for NB4D2 during September 1982, respectively compa-
red to that of January 1983 rearing (Anonymous,
1983b).

Kapila et al. (1983) found that the number of
eocoons per kg weight was 559 and 648 during June and



July 1982, respectively for FPM X lB,e, while PM X KA
had 603 cocoon per kg during late summer (May) rearing
and indicated that the conditions were more favourable

in June rearing.

Narasimhanna et al. (1983) found the number of
gocoons per kg was 435, 537, 454 and 434 in KA, By,
NB18 and NB4D2 respectively, while the least being for
KA and NB4D2 followed by NB7 and maximum for NB'G.

Sidhu (1983) tested the CSRTI-I to VII breeds
and NS~{ to NS=14 dreeds, the newly evolved multivol-
tines on large scale trials performed better with
respesct to all the economical parameters than that of

the exotic dreeds and local Pure Mysore race.

Tayade (1983) reported that one kg of Wai~4
(multivoltine) numbered 817 and 1125 goooons during
July-August 1978 and August-September 1978, respec-
tively compared to that of PM X KA and PM X NB4D2
with 740 and 617 cocoons, respectively. The produc-
tivity of the former two races during September-
Ootober 1978 and latter ovne during Jammary-February

1978, respectively.



Periasvamy end Radhakrishnen (1984) studied the
performance of a white cocoon producing multivoltine
Chinese race of Bombyx mori L., whieh race and its
orosses with bivoltines proved superior in several
aspects of economic charaeteristios than Pure Mysore

and its orosees with bdbivoltines.

According to Ravi (1986) the cocoon weight of
1.522 g, shell weight of 0.314 g and ehell percentage
of 16.666 and 17.472 per cent were higher in PM X NB‘Dz
during winter (December to February), rainy (June to
August) and winter and summer (March to May) rearings,
respectively compared to that of PM X nn,s.



MATERIAL AND METHODS






RESULTS



IV. RESULTS

Resulte of the study on performance of the seleo-
ted races cof silkworm Bombyx mori L. during different
crop rearinge (August-September 1985, December 1985«
Januery 1986 snd May-June 1986) in the Esestern Dry Zone
of Karnataka are presented below,

The results of rearings are presented under

three different headings,

A, PFirst experiment - during August-September 1985

B. Second experiment - during December 1985~Januery
: 1986

Ce 7Third experinmemt « during May-~June 1986

4.1 Experiment-I (August-September 1985)

The first expsrimental rearing was conducted
during August-Saptember 1985, whish period was marked
with the mean maximum “emperature of 26.64°C, mean
ninlioum teuwperature of 17.42°C and the nean maximum
relative humidity of 91.00 per cent and mesrn minimum
relative humidity of 59,00 per sent inside the rear-
ing room (Appendix I, IV) (Table 15).



)
)

4.1.1 Eggs hatchability

The number of eggs hatched from fifteen layings
were 6405, 6282, 6247, 6241 and 6192 in PM X NB4D2,
Pure Mysore, M X NB'B, KB'B and NI‘DZ, respectively

(Table 1). The number of eggs hatched was found to be
maximum in the case of FPM X HB‘Dz closely followed by
Pure Mysore and PM X HB‘B, while it was low in the
ocase of NB4D2.

The per cent hatched egzs ranged from 9%.18 to
96.4T7 per cent, It was 96.47 for PM X NB4D2, 96.16 for
Pure Mysore, 96.03 for PM X NByq» 9%.93 for HB'S and
93.18 for HB4D2 (Table 1). Maximum hatching percentage
was observed in PM X RB4D2 followed by Pure Mysore,
while it was low in the case of NB‘DQ and NB,q.

4.1.2 Larval duration

The larval duration was 27,%4 days for PM X

28.45 days for NB4D2 and 29.58 days for Pure Mysore
(Table 1, Figure 2). It was shorter for the coross



breeds (multivoltine X bivoltine) reared and the diffe-

rence was significantly evident, but on par with each
other. The larval duration was significantly longer
for Pure Myszore than that of pure bivoltine races

reared, which were on par with each other,

4.1.3 WOrms val/effective rate

8
re
The number of silkworms survived from 15
layings and spun silk cocoons were 3725. 3511, 34‘@.
2647 and 2586 cocoons for PH X NB,D,, PH X NB.g, Pure
Nysore, NByg and NB,D,, respectively (Table 1). The
effeotive rete of rearing ranged from 43,10 to 58,11

per cent. It was found to be maximum in the case of
M X §B,D, (58.11 per osnt), followed by PM X NBg

(56.20 per cent) and Pure Mysore (54.90 per cent),
vhile it was minimmm in the case of pure bivoltines
vie., §Byg (43.10 per cent end NB,D, (45,63 per cent)

(Figure 3).

4.,1.4 OCro (1)

The per cent orop loss due to the incidence of

31
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pests and diseases viz,, grasserie, kenchu and uzi fly
infestation was 45.63, 42.87, 32.57, 30.27 and 29.58
per cent for HB4D2, NB'B, Pure NMysore, FM X NB4D2 and

PM X NB,g, respectively (Table 11), The loss was
found to be maximum in the ocase of bivoltines viz.,
IB'B and NB4D2, vhile it was minimum for oroms breeds

vis., PM X NB‘B and PM X RB‘Dz, follovwed by Pure

Mysore.

4.1,9% Larval weight
4.1.,5.1 Firet instar

The average weight of I instar larvae vas
0.0055 g, 0.0053 g, 0.0053 g, 0.0047 g and 0,0036 g
for RB4D2, BB‘B, M X NB4D2, MX NB‘B and Pure

Mysore respectively (Teble 2). The difference in
larvel weight was significent. It was high in the
oase of NB4D2 but on par with 3318 and PM X HB‘Dz.

While it was signifioantly low in the case of Pure
Mysore than that of the oross breeds and bivoltine

strains.
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4.1.5.2 Second instar

The average weight of II instar larvae was
0,0608 g, 0.,0594 g, 0,0581 g, 0.0577 g and 0,0407 g
in RB‘DZ, RB‘S. M X NB4D2, PM X NB,q and Pure Mysore

respectively (Table 2). In bosh the bivoltines viz,
!B'B, NB4D2 and oroes breed PM X NB4D2 the lareal

wolght was significantly higher and superior to that
of M X NB'B and Pure Mysore.

The average weight of III instar larvae was
0.2872 g for RB4D2. 0.2800 g for NB'B. 0.2680 g for

P X NB432. 0.2657 g for PM X NBg and 0.1668 g for

Pure Mysore, respectively (Tadle 2). The difference
in larval weight was significantly evident. The two
bivoltine races were on par with each other, but
superlor to the other races, The weight was signifi-
cantly low for Pure Mysore compared to bivoltines

and the cross breeds.



4.1.5.4 Fourth instar

The aversge weight of IV instar larvae vas
in the oeees of NBIB' HB4D2, P X 3318’ ™ X NB4D2

and Pure Mysore, respectively (Table 2). Similarly,
the bivoltine strains were on par with each other, bdut
significantly superior to other races. While it wes
eignificantly lovw in the case of Pure Mysore than
that of the bivoltines and oross dreeds,

4.1,5.5 Pifth instar

. The average weight of V instar larvae was
7.0492 g for HB4D2, 6.9785 g for NByg, 6.4987 g for

M X NByg, 6.5592 g for PM X NB4D2 and 5.4730 g for

Pure Mysore (Table 2). In both the divoltines races
the larval weight wes on par with each other, but
significantly superior to other races. While it
wvas significantly low in the case of Pure Mysore
than that of the bivoltine races and oross breeds.



(5]

4.1.5.5 Rigened larvae

The average weight of ripened larvae was
54.0432 g, 33.9465 g, 25.1350 g, 27.1012 g and 17.909 g
in NB,D,, NByo PM X §B,D,, PM X NB,, and Pure Mysore
race, respectively (Table 2). The larval weight for
pure bivoltine races was significantly higher than

the oross breeds tried, while it was significantly
lov in Pure Mysore.

4.1.6 Coooon yield

The mean yield per replication from 15 layings
was 1.0187 kg for M X RB4D2. 0.9587 kg for FM X NB,,,
0.8050 kg for Pure Mysore and 0.7900 kg eoecoon for
NB4D2 (Table 12)., Tue difference in cocoon yleld was

significantly high in PM X NB‘Dz, while it was signi-
ficantly lov in oase of KB‘D2 than that of the otkrer

rages tried, including the multivoltine race.

The calculated cocoon yield per 100 layinge
was 270‘66 kg. 25.566 kg. 22.0& kg. 2' .‘66 kg and
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21.066 kg in the oases of PM X NB4D2, M X NB‘B, Pure
Mysore and NB,D, respectively (Table 12, Figure 4).

The ecoocoon yield productivity was found to be high in
the oase of oross breeds viz PM X RB‘Dz, followed

by PM X Nl,e. While it was low in IIB4D2 and Pure

Mysore, during the rainy month.

4.%.7 Coooon charagteristics

4.1.7.1 HRumber to weicht of coeoons

The number of cocoons per 100 g weight, was
69, 71, 82, 85 and 109 in NB4D2. lB,B, PM X NB4D2,

NB, X NB;u and Pure Mysore, respectively (Table 12).

The number to weight of cocoons was found! to be sikg-
nificantly superior in NB4D2 and on par with NB,a,

while it was poor in the case of Pure Mysore.

4.1.7.2 Coooon weight

The average weight of single cocoon was



a2

foxr PM X IB4D2, 1.5890 g for PM X !B4D2 and 0,9590 g

for Pure Mysore (Table S) and the difference was signi-
fiocantly evident. The cocoonwight was significantly
high in the case of NB‘Dz, vhile it was significantly

lov for the Pure Mysore than that of the other races
tried.

4.1.7.3 Shell weight

The average shell weight was 0.3372 g for
IB4D2 0.3117 g for NB'B, 0.2777 g for PM X NB4D2,
0.,262% g for PM X NByg end 0.1220 g for Pure Kysoro
(Table 3) and the difference among each race or
strain was significant. The ehell weight wes found

to be significantly high in NB4D2, while it was low

for Pure Mysore compered to other races tried.

4.,1.7.4 Shell percentege

The shell percentage was found to vary from
12,71 to 18.84 among the different races or strains
tried. It was 18.84, 18.29, 17.28, 16.51 and 12,71



e
<

per cent in NB,D,, NB,g, PM X NB,D,, PM X KB,y and

Pure Mysore respectively (Teble 3). The shell per
cent was significantly more in the case of NB402 and

on par with xn,a. vhile it was significantly lowv for

Pure Mysore.

4.1.7.5 Pupal weisht

The average weight of pupa was 1.4407 g for
38452, 1,3617 g for NB,gq, 13160 g for PM X FByg»

1.2945 g for PM X NB4D2 and 0.8257 g for Pure Mysore
(Table 3). The weight of pupa was maximum in §B,D,
and on par with HB‘B but sighifieantly superior to

that of other races reared, vhile it was signifi-

cantly low for Pure Mysore.

4.1.7.6 Piloment lenath

The length of the individual reelable fila-
aent wes 751.75, 733.75, 685.00, 670.50 and 413,00 m
for NB,D,, NByo, PM X NB,D,, PM X HB,g and Pure
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Nysore, respectively (Taeble 3). The filament length
was signifiecsntly more in NB“D2 and on par with HB‘S.

while it wee significantly lov for Pure Mysore con-

pared to other reges reared.

4.1.7.7 D.ELQ:

The denier wes found to be wvary from 1.86 to
2.73 among the different races reared. It was 2.73,

NBygy PM X NB4D2, ™MX NB18 and Pure Mysore, respec-
tively (Table 3). Maximum denler was the for NB4D2

and it was significantly superior, while it was signi-
ficantly poor in the case of rure Hysor¢ than that of

the other races tried.

4,2 Experiment II (December 1985 - January 1986)

The seeond experimental rearing was conducted
during December 1985 - January 1986, which period was
marked with mean maximum temperature of 26.82°C, mean
minimum temperzture of 13,52°C and the mean maximum



relative humidity of 87.14 per cent and meen minimum
relative humidity of 46.02 per cent was noticed
(Appendix II, V) (Table 15).

4,2.1 8 1 b t

The number of eggs hatched from fifteen lay-
ings vwere 6,293, 6,200, 6,168, 6,135 and 6,116 in the
cages of HB4D2, HB'a, Pure Mysore, FM X 33492 and

M X NB,g, respectively (Table 4). The number of ezgs
hetohed wvas found maximum in the case of BB492,
followed by NB?&' while it was low in FM X RB!B than

that of the other races reared,

The per cent hatchability wes 95,73, 94.98,
94.78, 93.72 and 93.70 per cent in Pure Mysore, PM X
NB,D, PM X NB,o NB,g end NB,D,, respectively (Table

4). Maximum hatchability was observed in Pure Mysore
followed by PM X NB4D2 end PM X NB,,, while it wes

low in the oase of bivoltine races viz., NBy, and KB4D2,

compared to that of multivoltine and oross breeds.



4.2,2 larval durstion

The larval duration ranged from 28.24 to 30.41
days among the silkworm races reared, It was 28.24,
28,95, 29.37, 29.66 and 30,41 days in PM X NB4D2, MI

KByg HByg, ﬂB‘D2 and Pure Mysore, reapectively (Table

4, Figure 2). The larval duration was found to be
minimum in the case of FM X NB‘DZ, while it was signi-

ficantly high in Pure Mysore compared to that of other
races tried.

4.2.3 Sillkworm survival/Eff Rat
2.

The number of silkworms survived and spun
coooons from fifteen layings were 3,728, 3,593, 3,545,
2,486 and 2,270 in PM X NB4D2, PM X NByq, Pure Mysore,

NB,, and NB,D,, respectively (Table 4). The effective

rate of rearing (ERR) ranged from 36.07 to 60,76 per
cont. It was 60,76, 58,74, 54.47, 40.09 and 36,07
per cent in FPM X HB4D2. PM X NB‘B Pure Mysore KB,g

end WB,D,, respectively (Figure 3). The ERR was mexi-
munm in the oroes breeds reared, while it was minimun
in the bivoltine viz. NB'B and NB4D2 reared.
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4.2.4 Oxop loss

The cocoon ercp loss due to inocidence of
disenses and peste viz., grasserie, flacherie, muscare
dine and Indian upi fly infestation was 53.22, 47.39,
31.65, 29,94 and 26.82 per cent in the case of NB4D2,

“18 Pure Mysore, M X 3318 and PH X NB4D2, Te8peO~

tively (Table 11). The orop loss was found to be
maximum in bivoltine races vis,, NB4D2 and NB18,

while it was oomparatively less in oross breeods
viz., PM X ¥By; and PM X NB4D2.

4.2.5 Larval weight
4.2.,5.1 First inatars

The average weizght of I instur larvee wes
0.,0056 g, 0.0056 g, 0.0052 g, 0.0052 g and 0.0038 g
in the cases of NB4D2, NByas PM X NB432, P X NB,g

and Pure Mysore, respectively (Table 5). The larval
weight vas maximum in the case of NB4D2 and NB18

and significantly superior to the other races,



while it wes signifiocantly lov in the case of Pure

Hysore,

4.2.5.2  Second instar

The average veight of II instar larvae was
0,0650g for NB4DZ, 0.0618 g for PM X an, 0.0616 g

for HB4D2, 0.,00615 g for NByg, and 0.0431 g for Pure

Mysore (Table 5). The larval weight waz found to de
significantly high in 33452, vhile 1% was signifi-

cantly low in the case of Pure Mysore ocmpared to

that of other races.

4.2.5.3 1T tar

The average vweight of 11 inatar larves was
0.3017 g, 0.2908 g, 0.2847 g, 0.2815 g and 0.,1707 g

in !B‘Dz, Rn‘a, MX HB4D2, M X NB18 and Pure lysore,

respeotively (Taeble 5). The difference in larwval
weight was found maximum for EB4D2 and on par with

HB", while it was significantly lov ir the case of

Pure Mysore.



4.2,5.4 Fourth tar

The average weight of IV inetar larvae vas
1.8152 g, 1.8117 g, 1.6142 g, 1.6085 g and 1.000 g
for NB!B' KB4D2. M X NB'G, ™I HB‘D2 and Pure

¥ysore, respectively (Table 5). The larval weight in
both the bdivoltine strains wes on par with each other
but significantly superior to the other races reared,
while it was signifioantly low for Pure Mysore.

4.2.5.5 Eifth instar

The average weight of V instar larva was
7.1857 & 6‘9857 & 6.1785 8, 6.1450 g and 5.5762 e
in the oases of NB4D2, NB,S, M X HB,B, MIX NB492

and Pure Mysore, respeoctively (Table 5). The larval
veight was significantly high in both the divoltine
strains and on par with each other, while it was
significantly low in the case of Pure Mysore than
that of the bivoltine and cross breeds,

‘o205.6 R ed [

The average weight of ripened larva wvas
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34.8117 g, 34.4450 g, 29.5197 g, 29.0792 g and 18,3492 g
in the ocase of HB‘DZ, 3318' P X NB4D2, M X sn,a and

Pure Mysore respeotively (Tabdble S). In both the bivole
tine straine the larval weight was on par with other,
but significantly superior to the other races, while
it wvas significantly low for Pure Mysore compared to

that of the other races reared,

4.,2.6 nggon !1‘1‘!

The mesn yield per replication from 15 layings
was 0,9825 <zg, 0.9125 kg, 0.7875 kg, 0.7662 kg and
0.7275 kg in P¥ X NB‘DQ, P X NB'a, Pure Mysore, NB4D2

and KB, o respectively (Table 12). The ococoon yield
was found significantly the highest in P¥ X HB4D2,

vhile it was significantly the lowest in the case
of N318 ocompared to that of other races reared,

The oocoon yield projected for 100 layings
ranged from 19.400 kg to 25«60 kg. It was 25.600 kg
for PM X NB,D,, 24.333 kg for PM X NBsg, 21.000 kg

for Pure Mysore, 20.433 kg for KB‘D2 end 19.000 kg



for NByo, (Table 12, Figure 4). The cocoon yield vas

found to be more in the case of oross dreeds reared,

vhile it vwas low for Pure bivoltine viz,, Hl‘a and

NB4D20

4.2.7 Cogoon gharacteristiocs
‘02010' NQ“! gf "i-sh! of ggﬂg!!

The number of cocoons per unit weight of 100 g
varied anyvhere from 68 to 108, It was 68, 73, 79,
80 snd 108 in NB,D,, NByq, PM X NByg, PM X NB,D, and
Pure Mysore, respectively (Table 12). Both the bivol-
tine races were on par with each other tut signifi-
cantly superior to that of the other races, while it
wvas eignificantly inferior in the cease of Pure Mysore

compared to the bivoltine races and the cross breeds.

4.2.7.2  Cogoon weight

The average weight of cocoon weas 1,7657 g for
NB4D2' 1.6907 8 for NB‘B, 1.6010 g for FM X NB‘ng

1.5992 g for PM X un,a and 0.9310 g for Pure Mysore



(Tabie 6). The ococoon weight was maximum in the case of
lB'a and signifioantly superior to that of other races,

it was significantly low in the case of Pure Mysore.

4.2.7.3 Shell weight

The averaze shell weight of silk coocoons wes

0.3302 g, 0.3097 g, 0.2737 8, 0.2646 g and 0.1182 g
in the case of NB4D2, NByg MmX KB4D2, mx NByg and

Pure Mysore, respectively (Table 6). The shell weight
wvas high and significantly superior in 33492, vhile 1t

was significantly low in the ease of Pure Mysore than
that of the divolitine races and cross breeds,

4.2.7.4 Shel] pergentage

The average shell percentage was 18.70, 18,31,
17.10, 16.5% and 12.70 per ocent in KB4D2. NBya»

MX EB4D2, mMX NB'B and Pure YMysore, respectively

(Table 6). In both the bivoltine straine the shell

percentage was on par with each other, but signifi-
cantly higher than that of the other races. It was



]
C

sign.ficantly lov in the case of Pure Mysore than that

of bivoltine races and oross bdbreeds,

4.2.75 veigh

The average weight of pupa was 1.4250 g for
KB4D2, $£.3712 g for NByg, 1.3250 g for P¥ X NByg»

1.3185 g for M X HB4D2 and 0.8027 g for Pure Mysore

(Table 6). The difference in vweight of pupe was
found to be higher and signifiocantly superior in the
case of KB4D2, vhile it was significantly low in the

cazse of the Pure Mysore compared to other races tried.

4,2,7.6 Filament length

The length of reelable silk filament vas
15' 015. 730000. 68‘.25’ 672.00 and 402.15 B. in the
case of NB4D2. NB'G, MX HB4D2, PM X RB,B and Pure

Mysore, respectively (Table 6). The filament length
vas found to be maximum in both the bivoltine strains
and on par with each other, but significantly superior

to other races, It was significantly low in the case
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of Pure Mysore compared to the oross breeds and bivole

tines reared.

4.2.7.7 Denier

The denier deviation vas significantly was
2069' 2.62. 2053’ M‘B. m x ”‘Dz. Pﬂ x ”'8 ‘nd

Pure lMysore respectively (Table 6). The denier was
significantly high and superior in the case of RB4D2,

vhile it vas significantly low in the case of Pure
Mysore than that of the other races tried.

4.3 Experiment III (May-June 1986)

The third experimental rearing was condugted
during Mey~June 1986 and it wes marked with mean
maximum temperature of 32,24°0, mean minimum tempe-
rature of 21.15°C and the mean maximum and mean mini-
mun relative humidity of 66.37 and 41.29 per cent,
respectively (Appendix III, VI) (Table 15) inside
the rearing roonm.



The number of eggs hatched from fifteen layings
was 5.039. 5|840, 5.7780 595580 5.‘00 in Pure s"or’o
I xn‘nz, MX NB‘B, EB‘D2 and NB‘B, respectively

(Tadle 7). The number of egze hatched was found maxi-
mum for Pure Mysore followed by PM X KB‘D2 and PM X

NByo. Hovever, it was minimum for Pure bivoltines

viz. NB‘B and NB4D2-

The per cent hatched ranged from 91.85 to
94.99 per oent. It was 94,99, 94,71, 94.68, 92.20
and 91.85 per oent in PM X NB4D2, Pure Mysore, PM X

NBygq, HB4D2 and NB,gq, respeotively (Tadle 7). I%
was maximum in the cose of PM X HB4D2, closely
followed by Pure Mysore and PM X 33'8, vhile it was
minimum in the Pure bivoltine races viz,, NB,a and

NB492 comparatively.

4.3.2 al du Q

The larvel duration was 26,67, 27.21, 27.67,



28,21 and 28,61 daye in PM X NB,D,, P X NByq, NB,D,,
NB;, and Pure Mysore, respectively (Table 7, Pigure 2).
The larval duration for PM X 1!492 vas significantly
low to that of PM X NB‘B and HB4D2 vere on par with

each other, while it was significantly high in the
case 0of NB and Pure Mysore which were on par,

4.3.5

The number of silkworme survived and spun
coooons from fifteen layings were 4,273, 3,875,
3,827, 2,701 and 2,504 in Pure Mysore, PM X NB432,

P X 8B,g, §B,D, and KB, , respectively (Tadle 7).

The effective rate of rearing ranged from 46.37 to
T0.75 per cent among the different races reared,

1% was 70.75, 66.35, 66.23, 48,59 and 46.37 per cent
in the cases of Pure Mysore, PM X HB‘DZ, PM X NB,B.

NB,D, and NB,,, respectively (PFigure 3). The BRR

vas found maximum in the case of Pure Mysore and
minimpum in the bivoltines vis., HB402 KByge
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4.3.4. oon 28

The cocoon crop loss due to incidence of
diseases and pests viz., grasserie, flacherie and
Indian ugi fly infestation wes 45.67, 41.21, 26.79Y,
26.Tt, 26.46 and 23,14 per cent in NByg» NB‘DZ, P X

§B,D,, PM X NByy and Pure Mysore, respectively (Tabdle

11). The erop loss was found to be more in the pure
bivoltine vis., Nn‘a and IB'G, wvhile it was minimum

in Pure Mysore followed by cross bBreeds vis., PM X

NB18 and PM X HB4D2 comparatively.

4.3.% larval veight
4.3.5.1 First insters

The average weight of I inster larvae was
in the ocase of NB4D2, NB‘S. PMIX 3318' M X RB4D2

and Pure Mysore, respectively (Table 8). The diffe-
rence in larval weight was found to be significant

it was high in both the bivoltines and cross breeds
which were on par and significantly superior to Pure

Mysore.
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4.3.2,2 Second ineter

The average weight of Il instar larvae was
0.0622 g for HB4D2, 0.0587 g for NB'B, 0.0587 g for

MM X NB,D,, 0.0545 g PM X NB,g and 0.0542 g for Pure

Mysore (Table 8). The difference in larval weight
wvas significantly evident. It was high for NB‘D2

and low in the case of Pure Mysore and PM X NB'B and

on par with each other.

4.3.2.,5 Ihird instar

The average weight of 11l instar larvae was
0.3020 g, 0.2955 g, 0.2797 g, 0.2627 g and 0.1792 g

and Pure Mysore, respectively (Tadle 8). The larval
veight was found to.bi(naximnp in NB,D, and on par
with NB‘Q and PM X NB4D2, and the difference was
signifiocant, wvhile it was significantly low in the

case of Pure Mysore compared to that of the pure

bivoltines and the oross breeds.



4.3.2.,4 Fourth instap

The average weight of IV instar larvae was
1.7982 g for NB‘Dz, 1.7965 g for NB,gq, 1.6085 g for

M™IX NB‘Dz, 1.5957 g for PM X NB,q and 1.,0037 g for

Pure Mysore {Tadle 8). In both the bivoltine races

the larval veight was on par with each other but eigni-
ficantly superior to other races, wvhile it was aignifi-
cantly lov in the oase of Pure Mysore ocompared to the

oross breeds and bivoltine races.

4.3.2.5 Fifth instar

The average weight of V instar larvae was
7.0720 g for NB4D2, 6.9950 g for NByas 6.7530 g for

mXx NB4D2, 6.1700 g for PM X NByg and 5.5745 g for

Pure Mysore, (Table 8). The gain in larval weight
vas significantly high in the case of NB4D2 and on par

with NBygs vhile it was asignificently low in the ecase

of Pure Mysore than that of the othexr races reared,

4.50536 R d la

The average weight of ripened larvee was

o
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35.3160 g, 34.2980 g, 28.8102 g, 28.2397 g and 18.1404 g
in NB4D2 NBlB' mX NB4D2, M™MX NB,a and Pure Mysore,

respectively (Table 8). The larval weight was found
to be significantly high in for NB492. folloved by

RB‘B while 1t was significantly low in the case of

Pure Mysore compared to the oross breeds reared. Nota-

ble differences existed among the cross breeds also.

4.3.6 Cocoon yield

The mean cocoon yleld per replication from
fifteen layings was 1,163 kg, 1,100 kg, 0.975 kg,
0.92% kg and 0.865 kg in the oase of PM X NB4D2,

mIx RB,B, Pure Mysore, EB4D2 and HB‘B, respectively

(Table 12). The yield was found to be more in PM X
NB4D2 and the difference vwas significantly evident,

It was significantly low in the case of NB,B sompared

$0 that of other races reared.,

The cocoon yield projescted to 100 layings
vas 31,00 kg, 29.33 kg, 26.00 kg, 24.66 kg and
23,03 kg in the cese of FM X RB492, PMX NB'B, Pure



Mysore, NB,D, and NB,,, respectively (Figure 4). The

yield was found to be high in both the cross breeds
vhile it wvas lovw in the case of bivoltine races
compared to that of Pure Mysore.

4.3.7 Cocoon characteristios
4.3.7.1  Cocoon weight

The average oocoon weight was 1.7847 g, 1.7045 g,
1.6052 g, 1.6027 and 0.9377 g in NB,D,, NB;q, PM X NB,D,

PM X NB,,, and Pure Mysore respectively (Table 9). The
single cocoon weight was found to be maximum in RB‘DZ
and significantly superior to that of NB,B and the

other races, vhile it was significantly low in the
cagse of Pure Mysore and infexrior to PM X NB‘Dz and

MmMIX NB'B and the latter were on par with each other.

4.3.7.2 She (:31

The average shell weight was 0.3885 g- for
NB‘Dz, 0.3165 g for NB,G. 0.2782 g for MM X NB4D2,

0.2730 g for PM X HB'B and 0.1245 g for Pure Mysore



(Tadle 9). The shell weizht was found to be maximum
in NB4D2 and significantly superior to NB,B and the

other races, while it was significantly low in the
ease of Pure Mysore compared to that of PM X NB'B and

MX RB4D2 which were on par with each other,

4.5.7.3 Shell pergentage

The average shell per cent was 19.05, 18,56,
17.3%, 16.99 and 13.26 per cent in the case of HB4D2,
HB'B. MIX l!‘ba. MIX NB'B and Pure Mysore, respec-
tively (Table 9). The shell percentage was signifi-
cantly high in NB4D2 and superior to RB‘B and other

raceg reared, while it was significantly low in the
cagse of Pure Mysore and inferior to that of coross
breeds viz, PM X EB‘a, M X NB4D2 which were on par

with eagh other.

4.3.7.4 Pupal veight

The average weight of pupe was 1.4350 g for
EB4D2. 1.3930 g for NByq, 1.3275 g for PM X NByge



op]
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1.3235 g for P X EB‘Da and 0.8107 g for Pure Mysore
(Table 9). In both the bivoltine races vis., NB,gq,
RB‘Dz, the pupal weight was significantly superior to

that of oross dbreeds, while it was significantly low
and inferior in the case of Pure Mysore.

4.3.7.5 Eilament lensth

The average length of the individual reelabdle
silk filsment was T768.60 m, 744.25 m, 693.00 m,

MX NB4D2. MX nn,a and Pure Mysore, respestively

(Table 9). The filament length was found to be signi-
ficantly more in the bivoltine races viz., NB,D,,

FByq and on par with each other, but superior to

that of oross breeds, while it was significantly low

in the case of Pure lMysore.

4,3.7.6 Denier

The denier deviation was significantly evident

among the silkworm races reared. It was 2,80, 2.72,



b

*JUSASIITP ATIUSOTITUSTS

30u ex® jeqeydys swes oyYj yITA peqiIosaedns SONTEA WOy

JUBOTITUTTE »

W B s e R TR R Ee G EE EE SR SR R G W G SR TR R G Y SN M IR R W S R e SR R e I B R WS W e W e AR R s e

°0 (1% 44 9010°0 £€9°0 £€600°0 S¥10°0 (s0°0=d) °*a°d
* ™ * - » » 1863 ~g
- * L J - L J L] N '
A*m 4 nbo €69 oSk2e” | nnn Li o¢8Ll2°0 02509° 4 a'EN X Wd
L ] - - L 3 * * Q’
nm¢ 4 nom 8L9 oSLet" | pmm 94 00€L2°0 0lC09°1 N X Wd
£08°2 205" 89L SOSEV° 1 GS0°6L L GBECT0  GL¥BLL Sa¥an
- . * L ] L4 ‘j e m’
gl e goec vl nonmn i g39°8t nmw—n 0 nm¢0P i N
ol6°} 000°S2Y plote*o 992°¢} po¥2I°0  LLLE6°0 ez08Ly 8ang
o ) e8ey} g g
Jetue(q nuwwoﬁ unvﬂwa Amw.ouum % «wa 3 dwa seowy
JUeWBTTd Tedng TTeys TT9US ueo20p
*986) sunp-Lu) Furanp UC0I0D TS JO sxejomexed OTwOUODR

ey3 jo 3oedsex uy °7 X

*d JO SedBa pejoeTes 8yYj JO Q0UBWIOIISI °6 oTqel



op]
Qo

2.54, 2.49 and 1.87 in NB4D2, !318, mX HB4D2. MIX
KB, eand Pure Kysore, respectively (Table 9). In

both the bivoltine races, the denier was significantly
more and on par with each other, but superior to that
of (multivoltine X bivoltine) oross breeds, while it
wvas significantly lov and inferior in the case of

Pure Mysore.

4.4 Overall performance of the selected
rages of B. mori L. during different

rear&gs

During the experimental rearings, the mean
maximum temperature was 32,24°C &uring May-June 1986
and mean minimum temperature (13.52°C) during Decsm—
ber 1985~January 1986, The mean relative humidity
vas found to be maximum (91.00 per cent) during
August-Septesber 1385 and minimum (41.29 per cent)
during May-June 1986 .

4.4.1 Eggs hatehability

The per cent hatchability was found to be
meximm in the case of PM X HB‘D2 (96.47 per cent)
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and minimum in the case of NB4D2 (93.18 per cent) during

August-September 1985. In the December 1985-~January 1986
rearing it was maximum for Pure Mysore (95.73 per ocent)
and minimum for NB,D, (93.70 per ocent), while the hatcha-

bility was maximum in the ccse of PM X RB4D2 (94.99 per
eent) and minimum in the oase of NB,q (91.35 per ocent)

during May-June 1986 rearing (Table 10).

4.4.2 Veight of ripened larva

The average weight of the normal ripened larve
vas significantly high for RB4D2 in all the three rear-

ingas, It was 33,4043 g, J3.4811 g and 3.5316 g during
Auguet-September 1935, December 1985-January 1986 and
May-June 1986 respectively, but on par with NB,, (3.444g)

during December 1985-Januery 1986 (Table 10). The
larval weight was least in the case of Pure Mysore with
1.7909 g, 1.8349 g and 1,8140 g during August-September ’
1986, December 1985~January 1986 and May-~June 1986,
respectively.



4.4.3 Lerval duration

The larval duration wes significantly low for
M X NB‘D2 in all the three rearings, compared to

other races reared. It waas 27.%4, 28.24 and 26,67

days during August-September 1985, December 1985=-
January 1986 and lay-June 1986 respectively, dut on
par with PM X KB, (27.54 days) during August-September

1985. The larval duration was maximum in the case of
Pure HMysore in all the three rearings, but on par with
NB (28.21 days) during May-June 1986 (Tabdle 10,
Figure 2).

4.4.4 Effcotive rate of rearing (ERR)

The effective rate of rearing was found to de
maximum in the cese of PM X NB,D, (58.11 per cent)

during August-September 1985 and minimum in the ocase
of NB,q (43.10 per cent). During Decemler 1985-January

1986 the ERR for PM X NB,D, (60.76 per cent) was maxi-
mam, while it was for less in the case of KByg (36,07

per cent). On the other hand, the effective rats of

=

()]
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rearing was maximum in Pure Mysore (70.75 per cent) and
1% was minimum in NB,, (46,37 per cent) during May-

June 1986 compared to other races tried (Table 10,
Figure 3).

4.4.% Cro g8 _due to diseases and peats

In all the three vearings, erop loss was mainly
due to silkworm diseases followed by the Indian Ufi fly.
In the first rearing (August-September 1985) the combined
lose ranged from 29.58 to 45.63 per cent, being minimum
for Pl X §B,g and the maximum for NB4D2. 0f the diseases

prevailing, grasserile followed by flacherie dominated the
scene. In the second (December 1985-January 1986) and
third rearing (May-June 1986) the observations at 5th
instar revealed that the per cent loss (death of silk=-
vorms) due to Usi fly infestation ranged from 10,77 to
12,33 and 8,38 to 11.73 respectively (Tadle 11)., In
the second rearing the incidence of white muscardine
disease Beanvaria bassisna was observed to be high
followed by grasserie and flacherie in all the races,
tried. In 5th instar, the multivoltine race viz. Pure
Mysore was found to be preferred by the Indian Uzi fly
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compared to the other races in both the rearings studied.

4.4.6 Coocoon yield

The mean cocoon yield was significantly high in
the case of PM X NB,D, (1.0187 kg) and it was signifi-

oantly low in the case of NB,D, (0.7900 kg) during

August-September 1985 rearing. On the other hand, the
mean yield was significantly high for PM X HB4D2

(0.9825 kg end 1,1630 kg) during December 1985-January
1986 and May-June 1986, respectively, while it was
significantly lowv in the case of NB,, with 0,7275 kg

and 0.8650 kg during December 1985~January 1986 and
May-June 1986, respectively (Table %2),

The cocoon yield caloulated to 100 layings ves
maxinmum for PM X NB‘D2 in all the three rearings,

followed by PM X NByg+ It ves 27.666 kg, 25.660 kg
and 31.000 kg for PM X NB‘Dz vhile for PM X N318

25.566, 24.330 and 29.33%0 kg during August-Septamber
1985, December 1985-Jsnuary 1986 and May-June 1986,



=1
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respectively (Tadle 12). The maximum productivity for
both the orosez bdreeds tried was during May-June 1986.
The cocoon yield was low for the pure bivoltines during
December 1985=Janusry 1986 and May-June 1986 compared
to Pure Mysore. Among the pure bivoltine tried KB,a

faired better in the first (Auguet-September 1985)
rearing, while NB4D2 faired better in second (December

1985~-January 1986) and third (May-June 1986) rearings

(Table 13). Yield performance of all the races tried

was almost eimilar in the first and third rearing, and
the yield component was much higher in the third rear-
ing {Figure 4).

4.4.7 GCogoon veight

The average single cocoon weight was found to
be signifiocantly high for NB4D2 .n all the three rear-

ings. It was 1.7898 g, 1.7657 g and 11,7847 g during
August-September 1985, December 1985-January 1986 ani
May-June 1986, respectively. On the other hand, the
cocoon weight was significantly low for Pure Mysore
eompared to the other races in all the three rearings.
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It was 0.9590 g, 0.931C g and 0.9377 g during August-
September 1985, December 1985~Jamuary 1986 and May-
June 1986, respectively (Table 14). The difference
in cocoon vweight was not significant among the cross
breeds reared, but it wa; significantly higher than
that of the Pure Mysore.

4.4.8 Shgll V.gh!

In all the three rearings the avorage shell
weight wune aignificantly high for HB4D2. It was

0.35372 gy 0.3302 g and 0.3385 g during August-Septem~
ber 1985, Decenber 1985~January 1986 and May~June 1986,
reapectively. However, it was significantly lovw for
Pure Mysore in all the three rearings, 0,1120 g,

0.,1182 ¢ and 00,1245 g during August-September 1985,
Decenmber 1985-January 1986 and May-June 1986, res-
pectively oompared to the other races reared (Table 14).

F

4.4.9 Shell perecentage

The shell perceniage was significantly more
in the case of NB‘D2 during all the three seasons.



)

It was 18.88, 18.70 and 19,05 per cent for NB4D2, closely
followed by NB,o with 18.29, 18,31 and 18.56 per cent

during August~September 1985, December ]1985~January 1986
and May-June 1986, respectively. However, the shell
percentage was significantly lead for Pure Mysore with
12,71, 12,70 and 13,26 per cent during August-September
1985, December 1985-January 1986 and May-June 1986,
respeotively, compared to the other races reared

(Tabl. 14).

4.4.10 Pupal weight

In all the three rearings, NB492 recorded sig~

nifiocentiy higher pupel weight. It was 1.4407 g,
1.4270 g and 1.4350 g for August-September 1985,
Decembe:: 1985~January 1986 and May-June 1986 reaxings,
respeotively. While the pupel weight vwas significantly
lov in the case of Pure Mysore with 0.8257 g, 0.8027 g
and 00,8107 g during August-September 1985, December
1985~January 1986 and May-~June 1986 rearings, respec-
tively compared to the other races tried (Tablas 14).



4.4.11 TFilagpent length

For all the three rearings, the individual reel-~
able filament length was significantly high for RB4D2

with 751,75 m, 754.75 m and 768,50 m followed by RB'B

with 733.45 m, 730.00 m and 744.25 m during August=
September 1985, December {985-Jamuary 1986 and May-
June 1986 rearings, respectively (Tadle 14). On the
other hand, the filament length was significantly mini-
mum in the case of Pure Mysore with 413,00 m, 402.75 m
and 425.00 m during August-September 1985, December
1985-January 1986 and May-June 1986, respectively,

4.4.12 Qg_g_i_._o_g

The Denier was found to be significzatly high
in the case of KB4D2 during all the three rearings.

It was 2,73, 2.6) and 2,80, closely follcwed by LLTPY

with 2.64, 2,62 and 2.72 during August-September 1985,
Lecember 1985~Jamaary 1986 and May-June 1986, respec-
tively. However, the significantly low denier was
found in Pure Mysore with 1.86, 1.79 and 1.97 during
August-September 1985, December 1985-January 1986 and



May-June 1986 rearings, respectively compared to the

other races reared (Table 14).

The mean values of each race in respect of
qualitative parameters studied, were highly oconsistent
between the crop rearings except in Pure Mysore (Table
14).

A 8light decrease in pupal weight during
August-September 1985 snd December 1985~January 1986,
MIX IB4D2 faired better tham PM X 3318 in all the
qualitative characteristics in all the three corop
seasons studied. The former was on par with the pure
bivoltines in respect of denier in August-September
1985 rearing.

NB4D2 was the best parent for various qualita-
tive characteristiocs (Table 14) and Pure Mysore held
the lowest position. The hybrids differed distinctly
from each other in respeot of cocoon yield in all the
three rearings and PM X NB4D2 appeared to te the best
multivoltine X bdbivoltine hydbrid in the magnitude of
various characteristics. FM X NByg was the next beat

combiner indicating the more positive response of
hybdrid vigour.

gl
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DISCUSSION



V. DISCUSSION

In Karnataka, though different races or strains
of mulberry silkworms are reared., It is needless to say
the importance of the selection of silkworm race suited
t0 a particular region and season for better ylelds,

The current study deals with the evaluation of silkworm
races in respect of effective rearing rate, cocoon
yield and the related economic parameters of silk cocoon
during different rearing periods.

The variation in cocoon yield among the races
between seasons is multidimensional due to the inter-
play of many factors ineluding management practices.
The pure bdbivoltine race vis., NB4D2 followed by multi

voltine X bivoltine cross breed viz., PM X lB4D2 were

more popular with the industrial ococoon producers
reared during rainy, post-rainy and summer months,
respectively which obviously due to their eapabilities,
adaptability and productivity of the race and the
hybrid (Siddappaji et al., 1983, 1987).
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The results of the present study are discussed
below according to the advantages of silkworm lhreeds
(Anonymous, 1956, 1975).

5.1 RBffective rate of rear BRR the
elected rages rry 8i

The effective rate of rearing was found to be
maximum in Pure Mysore with 70.75 per cent during May-
June 1986, as reported earlier vhere a maximum of
80.75 per cent of effective rate of rearing with Pure
Mysore race during May-June 1967 (Anonymous, 1968).
While it was high in the case of multivoltine X bivol-
tine oroes breed PM X NB,D, with 60,76 per cent during

Deocenber 1985~-Jenuary 1986 and 58.11 per cent during

August-September 1985, respectively. This 1s in agree-
ment with that of Kapila et al. (1983), they found that
the effective rearing rate for multivoltine X bivoltine
viz,, PM X NB'B wag high 91,52 and 95.16 per cent durirng

June 1981 and July 1982, respeoctively. Among the pure
bivoltines it was found maximum during May-June 198§
vith 48,59 and 46,37 per cent in the case of RB‘D2

and NB'B. respestively.



The difference in per cent survival (ERR)
gould be due to olimatological variations coupled with
management practices and plasce, which is attributadble
for the inherent capacities of the multivoltine orosses

and intexrsotion effect.

5.2 Matured larval weight

The average weight of normal ripened larve
was signifiocantly evident. The pure bivoltine viz.,.
!dea in all the three rearings was supericr (3.4043,
3.4811 and 3.5316 g during August-September 1985,
Degember 1985~January 1986 snd May~June 1986 respec-
tively) to KB,, followed by cross breeds viz., PM X

NB4D2 and P X un‘a. The steady inorease in larwval

weight coincided with the increase in mean maximum
tenperature and decrease in relative humidity, res-
peotively (Appendix IV, V and VI).

The difference in larval weight was 1.7909,
1.8549 mnd 1.8140 g during August-September 1985,
December 1985=Jenuary 1986 and May-June 1986, res-—
pectively as expected of the muliivoltine race.

8o



The present findings are in conformity with that of
Jolly et al. (1982), who reported that the larval
veight was maximum in the case of Pure Mysore

(1.80 g) oompared to pure bivoltines and oross breeds,

irrespective of the season,

Here again though the larval weight in multi-
voltine raos was low compared to that of bivoltine
race, the trend of variation with respsct to larval
weight wes remained almost similar, vhich is attribu-
teble to the inherent characteristics of the silkworm

raoces,

5.3 Larval duration

The larval duration was significantly low and
superior in the case of cross breed vig.,, ¥ X ll‘Dz

in all the experimental rearings (27.34, 28.24 and 26.67
days during August-September 1985, December 1985w
Jenuary 1986 and May-June 1986, respeotively) except
dvring Ausust-September 1986, it was on par with

Ph X NB,B. The duration of larvae vas significantly

high and inferior in the case of Pure Mysore race
with 29,58, 30.41 and 28,62 days in all the three



rearings respectively. This is in agreement with that
of Krishnaswamy et al. (1971) who found that the
highest larval duration of 30.17 daysthours in the
case of Pure Mysore compared to that of other races,

. rrespective of the seasons.

In all the races the reason for long larval
duration during December 1985-~January 1986 may be due
to usual low mean temperature (13.52°C) (Table 15).
Another interesting feature was that tQQ length of
variation in larval duration botweonzggz;ltincs and
multivoltine race studied was 2,24, 2,17 and 1,95
days during August-September 1985, December 1985~
January 1986 and May-June 1986, respectively indioce-
ting the effeat of seasons on growth of mulberry

silkworm irrespective of the races.

5.4 Per gﬂgt gerop lggg

In all the three experimental rearings,
the crop loss was mainly due to diseases and pests
particularly the Indian Uji fly. The combined loss
ranged from 29,58 to 45.63 per ocent during August-



September 1985, 26.32 to 53.22 per cent during December
1985~Jannary 1986 and 23.14 to 45.67 per cent during
May-June 1986.

In the first rearing the orop loss was maximum
in the cass of NB4D2 and minimum in PM X 3318 of all

the diseases grasserie followed by kenchu dominated
the soene. Yhile in second and third rearing, the
mortality of silkworms at Sth instar due to Uzi fly
infestation, ranged from 10,77 to 12.33 and 8.38 to
11.72 per cent, respectively. At S5th instar the
loeal multivoltine race viz., Pure Mysore was found
%0 be preferred dy the Indian Uzi fly compared to
other races and straing studied, in both the rearings.
The results are in ¢lose confirmity with the findings
of Siddappaji (1985) and Padmanabha Bhatt (1986),

who recorded the highest (26.0) number of parasitized
vorms in Pure Mysore and the lowest in C.niochi (12.75)
per one laying.

In the second rearing the inoidence of white

msoardine (Beauvaria baseiana), was observed to be

high followed by grasserie and flacherie in all the
races but quite high in bivoltine races tried.
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5.5  Coocoon yield

The projected cocoon yield was found to be high
in the ocase of multivoltine X bivoltine (ecross dreed)
vigs., PM X RB4D2 in all the three experimentel rearings

(27.166, 25.533 and 31,000 kg during August-September
1985, December 1985~-Jamuary 1986 and May-June 1986,
respeotively) and superior to P9 X NByge The former

race out yleld the latter with the per eent additional

gain of 7.6, 5.2 and 5.4 per ecent during August-Septem-
ber 1985, December 1985-January 1986 and May-June 1986,
respectively. Among the bivoltines, HB‘D2 faired

betier with the yield of 21,066, 20,433 and 24.660 kg
cocoons and NB,, yiclded 22,100, 19,400 and 23,030 kg

during the three experimental rearings, respectively
and the yield performance was guite better during
May-June 1986 compared to other rearings., The multi-
voltine race elso performed better during May~June
1986 with the yield of 26.000 kg compared to other
rearings. The Pure Mysore faired better compared to
biveltines tried during December 1985-January 1986
and May-~June 1986 but during August-September 1985,

it is next only to NB;g and superior %o NB,D, (Table
12). The above findings are in agreemeant with those



of Tayade (1983) who found the maximum cocoon yields
during May-June-=July 1979 with 29,70 kg in Wa7-4
(multivoltine), 36.5 kg for KA (bivoltine) and

46.5 kg for PM X KA (multivoktine X bivoltine) per

100 layings. But these resultis are oontrary to that
of Chandrashekar (1981), who found maximum aversce
cogoon yield of 37.90 kg éduring January-February 1981
and minimum average yield of 12.00 kg during June 1980
per 100 layings in the cose of oroes breeds viz,,

PM X NB,D,, PM X KA. According to Siddappaji et al.

(198%, 1987) the variation in secsocnal eoadition
had very little influence on cocgoorn yields of multie
voltine X bivoltine Lybride especially with P¥M X
NB402 and PM X NB,G in summer rearings., The cocoon

yield among the bivoltines was comparatively high
during summey rearings, thus indieating the influence

of the season and the common trend,

The probadble reason for low yield in first
tvo rearinge could be due to high mortality of silke
vorms after IV moult due to incidence of diseasvs
and Ugi fly infestation, and fall in temperature and
raise in humidity (Appendix IV, V & VI). The oross

o



breeds faired better compared to bivoltines and multi-
voltine tried may be due to better resistance t0 poor
environment and to inclement vweather conditions indi-
cating vider adoptability to varying climatological
oconditions between semssons. The results also demon~-

stzated that doth EB4D2 and HB,S possess excellent

oonbining ability with Pure Mysore as female parent
for exhidbiting hydbrid vigour. The former cross dreed
vig., MM X EB‘DZ yielded better even under stress

situations closely followed by PM X NByg, vhich ocould

be the main reason for their main stay of the croes
breeds with the sericulturists in the traditional
sericultural aree and FM X NB4D2 being the ruling

race as reported by Siddeppaji et al. (1987).

5.6 Number to weigzht of gocoons

The number of normal socoons per unit weight

of 100 g in the ocese of Pure bivoltinee viz., RB‘Dz

and Hntauwas found to bs significantly lov and supe-
rior to that of cocross breeds mnd Pure Mysore, which
indioated the inherent probedbilities irrespective

of the seaaon, It was 69, 68 and 67 eoeoons for



NB4D2 and 71, 73 end 70 coocoons for NB,, during Auguet-

September 1985, December 1985-January 1986 and May-
June 1986, respectively. The data were ﬁighly consis~
tent and fall in line with the findings ¢f Marisvamy
ot al. (1982), they found minimum number of cocoons
per kg weight in the case of NByg and NB,D, with 606

end 660 cocoons, respectively during May-June 1981,

The number of cocoons per unit weight of 100 ¢
wag significantly high and inferior in the case of
Pure Mysore with 109, 108 and 108 cocoons during the
three experimental rearings, reapectively. The varia-
tion may ve mostly due to the olimatological varia-
tions betwoen the seasons. The data also indicated
that the variation in number to weight of silk cocoons
per unit weight, among the races and between the
experimentsl rearings repressnting different crop
seasons wag least evident for the partioular cocoon
character, which is not in egreement with the findings
of Tayasde (1983), who found 817 and 1125 cococons/kg
welight in Vai-4 multiveoltine race during July-August
and August~-Soptenber 1978, respectively. The varia-
tion between season attributeble for the drastie

fluctuation in the wveether conditions in that place.



5.7 Cosoon weicht

The difference in the average weight of normal
cocoon was significantly high (1.7847, 1.765% and
1.7847 g during August-September 1985, December 1985~
January 1986 and May-June 1986, respectively) for
IB4D2 in all three experimental rearings, indicating

its superiority over NB'B. While the latter was supe~

rior to oross breeds and Pure Mysore. However, all
the improved breeds tried vere signifiosntly superior
to Bure Mysore race. These findings are in agreement
with the findings of Pillai and Raju (1982) who found
the range in sosoom waight wes 1,538 to 1.954 2z in
the cese of Pure bdivoltinces which was more or less
line with the present findings. Similarly, Jolly

et al. (1983) found that the minimum socoon weight

of 0.903 g in Pure Myasore compared to bivoltines and

crossbreedn, irrespective of the ssasons,

The increace in cocoon weight iu pure: bivole
tines and reduction in multivoltines are stitributable
tc the raeial charaoteristice, Here again the varia-

tion ‘n average weight of cocoons between the seasons

o
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was insignificant indicating the wider adaptability.
This race was able to produce what it can and perform
wvell,

5.8 Shell weight

The difference in the average shell weight
was significantly evident. The pure bivoltine vis.,
¥B,D, (0.03372, 0.3302 and 0.3385 g) in all the

three rearings was superior to NBy,. The latter was

superior to crozs breeds and Pure Mysore. Among the
ecroes breeds, PM X BB4D2 vas significantly superior

to P¥ X NB,, during Aungust-September 1985, but on

par during rest of the rearings. Pure Mysore was
inferior to all other races tried, as expested of

mltivoltine race.

Though the range of variation between the
seasons was not clearly evident thé average shell
weight was low during the December 1985-Jenuary 1086
rearing which is probably due to fall inm minimum
temperature (13.52°0) (Appendix, IV, V & VI].



5.9 Pupal veight

The difference in average weight of pupa was
significant and it was high in the case NB4D2 in all

three experimental rearings. It was 1.4407, 1,4270
and 1,4350 g during August-September 1985, December
1985-January 1986 snd May-June 1986, respectively
and superior to NByg followed by eross breeds and

Pure Mysore, while the difference among the oross
hreeds vas not signifiocant they were on par with

each other, dut superior to Pure Mysore race.

The increased pupal weight of the pure divol-
tives hahve aleso resulted in deorease in the number
of cocoons per unit weight correspondingly, contri-
buting towards the superiority of the bivoltine
strains., However, increase in pupal weight in
pure bivoltines and reduoction in multivoltines are
attributadle to the rascial characteristic.

5.10 Shell pereentaze

The average shell percentage was found to b€
significantly high in the case of pure bivoltines



vis., NB4D2 and NB,q (18.84, 18.70 and 19,05 per cent

for NB4D2 end 18,29 , 18.31 and 18,56 per cent, during

August-September 1985, December 1985-~January 1986 and
Nay-June 1986, respeotively) in all the three experi~
mental rearings and superior to PM X HB4D2 and PM X

NB,B. The 4ifference in the latter was significant

during August-September 1985 and December 1985-January
1986, dbut on par during May-June 1986, These findings
are in agreement with the earlier report (Anonymous,
1982b) where they found that the higher shell percen=-
tage of 19.52 and 18,75 per cent in the case of NB.g
and NB492 during June 1982 cogpared to that of the
January 1983 rearing. Aascording to Krishnaswamy

et al. (1971), who found the shell per cent of 10,27
in the case of Pure Mysore.

Among the oroes breeds PM X HB4D2 faired

better in all the three rearings compared to PN X
RB,B. The shell percentage recovered was high for

both the divoltine raoces during May-June 1986 and

similar trend was noticee in other races tried.
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This may be attributable to the olimatological varia-

tions smong the seeasons.

5.11  Filament leas$h

In all the three experimental rearings the
length of the reelabdle filament was signifiocantly
high in the case of Pure bivoltines. It was 751.75,
754.75 and 768.00 m for NB D and 733.45, 730,00
and T44.25 m for NByg during August-September 1985,

December 1985~January 1986 and May-June 1986, respeo-
tively and superior to PM X NB‘D2 snd MM X NB'S.

The cross breeds tried were on par with each other,
but superior to Pure Mysore race.,

The significant inoresse in reeladble fila-
ment in pure bivoltinee and reduction in multivol-
tines is obviously due to the inherent capacities
of the ruces. A steady increasing tremnd in length
of the reelable filament was noticeable in the case

of !B‘D2 and it was maximum during May-June 1986,

vhile it was considerable low during December 1985-
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January 1986 for other races also, which is probably
due to fall in minimus temperature (13.52°C),
(Appendix IV, V & VI).

5.12 D.!;.g

The deviation in denisr was found to be signi-
ficantly superior in the case of pure bivoltines vis.,

HB4DZ and NB,q. It wes 2,73, 2.69 and 2.80 for NB‘DZ

and 2,64, 2.62 end 2,72 for NByg during August-Septem-

ber 1985, December 1985-~Jjanuary 1966 and May-June 1986,
respectively. It was on par with HB,B and PM X EB4D2

during August-September 1985 and the latter was infe-
rior during the other reesrings. The denier deviation
was not significant among the oroes breeds in any of
the seasons, but superior to Pure Mysore. The reason
for denier deviations in different silkworm races are
attributable meinly to the racial characteristics.
Such detailed and related studied were neglected in

the early wvorks.

Though the cocoon characteristics and the

related qualitative parameters appeared to be good
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and in some significantly the beat, in favour of bivol-
tines vig., NB‘D2 followed by NB,q, the ERR/survival,

larval duration, and cocoon yield were found to de
better in the case of multivoltines X bivoltines viz,,
MmX KB‘D2 followed by MM X 5318' compared to pure

bivoltines and multivoltine race tried.

Among the oroes breeds FM X RB4D2 followed
MX lqa wiich stood the stress situation and performed

excellently in respect of cocoon productivity in all
the three semsons tried, compared to pure bdivoltines
and multivoltine race. The probable reason for high
perfornance of the multivoltine X bivoltines consis-
tently during different crop seasons ie obviously
due to hybrid vigour coupled with their built-in
mechanion for resisting the poor environment.,

The multivoltine race viz., Pure Mysore (FPM)
performed better than the pure bivoltine races tried,
but inferior to that of the hybrid combinations.

The latter excelled both the parents. The Pure
Mysore race maintained the third placs in both
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December 1985-January 1986 and May-June 1986, next only
to the cross breeds and fourth place during August-
Septesmber 1985. The probable reason for this superio-
rity over pure bivoltines could be the acclamatiszation
of the local land race and its inherent capasity to
resist poor environment., However, the pure bivoltine

viz., IB‘B wes third in respect of cocoon yield, next

only to the cross breeds during August-September 198%5.
Both the bivoltine races tried, could not yleld better
than the other races tried and retained the fifth place
in all the three crops (Table 12 & 13), whioch is attri-
butable for their high susceptibility to inclement
veather (Table 15) particulerly high temperature and
low relative humidity and diseases as compared to

maltivoltine X bivoltine cross breeds.

The data is suggestive that introduetion of
nev bivoltine races has helped the development of
very good combinations between multivoltines and bivol-
tines which matoh the stress situations/poor environ-
ment. During rainy and post-rainy months, the pure
bivoltines may be exploited for improvement on the
quality and to achieve the esconomic prosperity in
the Eastern Dry Zone of Karnataka,
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The success of the newer c¢ross bdreeds, espe-

cially PM X NB‘D2 followed by PM X 3318 in the three

orops reared was dependent on their ability to surpass
the performance of either of the parents (multivoltine
as female and bivoltine as male) or to offer a broader
spectrum of biological response under ordinary oondi-
tions of rearing and the productivity was independent
of the climatological wariations. There is no doudt
that with each new introduction the oriteria for
gommercial success will become more stringent and in

the instent case EB4D2 has been found as a good dase

for hybridization programme on improving the quality
standards, while PM X NB4D2 was able to nick well

and match NB4D2 in respeet of oocoon characteristiocs,

mugh better than PM X NB,B.

It is hoped that this study will induce
further wvork in this interesting area in many centres
of the varied agro-climatic sones of Karnataka and
make this orop industry more viabdble,



SUMMARY



VI. SUMMARY

The present investigation aiming at evaluation
of popular races of Bombyx mori L. in respect of cocoor
productivity and major economic parameters during the
experimental rearings for the benefit of the industrial
cocoon producers in the Eastern Dry Zone of Karmataka

are summarised,

The experiments were conducted with the more
popular races of mulberry silkvorms viz., Pure Mysore
(multivoltine), NB'B, NB4D2 (vivoltine), PM X l318 and

MIX NB4D2 (maltivoltine X bivoltine) were reared under

normal conditions at Main Research Station of the Uni-
vorsity of Agricultural Sciences, Bangalore during
August-Septembexr 1985, Deoember 1985~January 1986 end
May-June 1986,

In two of the three experiments, the effective
rate of rearing wes maximum in the case of oross breed

viz., PM X §B,D, (58.11 and 60.76 per cent) during

Aagust-Septemher 1985 and December 1985-January 1986,
respectively, while during May-June 1986 it was maximum
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in the oase of Pure Mysore (70.75 per cent), while
the larval duration was also minimum in the case of
PM X NB,D, (27.34, 28.24 and 26.67 days) fdllowed

August-September 1985, December 1985-January 1986
and May-June 1986 rearings, respectively.

The overall cocoon productivity was better
for the oross dbreeds viz,, PM X RB4DZ, followed by

MmMIxX RB,B compared to pure bivoltines and multivol-

tine races tried in all the three rearings. The
maximum cocoon yield was 31.00 kg for PM X !B4D2

and 29,8% kg for PM X NB'B per 100 layings during

May-June 1986,

The performance of all the races was at their

best during Mey-June 1986 for Pure Mysore, NB'B’
NB4D2, mI NByg and PM X IB‘Dz wvith the ococoon yield

of 26.00 kg, 23.03 kg, 24.66 kg, 29.33 and 31.00 kg
per 100 layings, respectively. However, the cocoon
yielding capacity per 100 layings was found to be



lovw during December 1985-January 1986 with 21.00 kg
for Pure Mysors, 19.4 kg for KB,g, 20.43 kg for IB4D2.
24.33 kg for PM X NB,, and 25.53 kg for PM X IB‘Dz.

The study indicated that the multivoltine X bivoltine
(oroes breede) faired better indicating their inherent
capacities to resist the poor environment (low tempe-
rature and lov humidity) and match the situations

better under commereial cocoon producers level.

The cocoon crop loss was more due to the ineci-
dence of diseases viz., grasserie, flacheris, muscar-
dine and the Indian Uji fly infestation during Decem-
ber 1985~January 1986 and August-September 198S5,
vhile it was lov during May-June 1986 rearing.

The qualitative cocoon characteristics like
the average, weight of cocoon, shell and pups, and
shell percentage, reelable filament length and denier,
were excellent in the case of pure bdivoltines viz,,

NB4D2, followed by HB'B indicating the all-round

improvement on silk quality. The difference in the
gocoon characteristios was significantly high during
May-June 1986 rearing indicating the superiority to



that of cther races end crop seasons. The high produe-
tivity vas influenced by low temperature snd high
hamidity prevailed among rearing months (May-June 1986).
Rearing of oross breeds (multivoltine X bivoltines)

vwas always found to be more economical and sultabdle

for all the seasons and match the situations of the
industrial cocoon producers due to the inherent
capabilities, adaptability, productivity and resistant

to poor environment by the hybrid races.

The hybrid combination of the multivoltine X
bivoltine parents surpassed bdoth the parents in the
magnitude of quantitative charaecteristiecs viz., egg
hatchability, effective rate of rearing, cocoon yield,
indicating the positive heterotic response.

The study indicated the need and seope for
further improvement in the area of silkworm breeds
as sulted to different agro-climatic situations is

sure to follow.
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Appendix IV: Temperature and relative humidity recorded
during August-September 1985

Date Temperature °C Relative humidity (#)
Maximum Minimum T7.20 a.m, 2,20 p.m,
10.8.85% 24.4 17.1 94 58
11.8.85 25.5 17.5 93 57
12.8.85 28,6 17.5 38 59
13.8.85 25.6 17.4 : 95 63
14.8.8% 26,0 1T.7T . 94 62
15.8.85 27.4 18,0 94 62
16.8.85 27.0 17.5 93 57
17.8.85 27.5 17.0 96 53
18.8.85 28.0 17.0 88 62
19.8.85 25.9 17.1 93 56
20.8.85 26.5 17.7 84 50
21.8.85 27.5 16.9 95 53
22.8.85 26. 17.1 88 57
2%.8.85 28.0 i8.2 - B6 48
24.8,85 27.0 17.3 78 55
29.8.8% 26. 17.2 88 60
26.8.85 28.5 18.0 91 %9
27.8.85% 26.6 17.7 87 60
28.8.85 25.0 1€.9 86 58
29.8.85 26,0 17.0 84 60
30.8,85 27.1 17.2 86 56
31.8.85 26.7 17.9 86 56
1.9.85 28.5 19.0 92 52
2.9.85 275 17.2 93 60
J349.85 26.5 17,0 9 54
4.9.85 25.0 17.2 9 b
5¢9.85 26.0 17.4 94 60
6.9.85 27.2 17.5 94 61
7.9.85 2640 171 96 60
8+9.85 2645 17.2 93 65
9.9.85 27.5 17.8 95 T0
10.9.85 26.9 16.9 93 65
11.9.85 2745 17.5 93 81
12.9.85 26.5 17.0 93 59
13.9.85 28,5 18.0 93 60
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Relative hnmidity (%)

T7.12.8%
8.12.85
9,12.85
10.12.85
11.12.85
12.12.,85
153.12.85
14.12.85
15.12.8%
16.12.85
17.12.85
18.12.85
19.12.85
20,12.85%
?' 0'2085
22.12.85%
23.12.85
24.12.85
25,12.85
26.12.85
27.12.85
28.12.85
29,12.85
30.12.85
51 12.85
,1.86
2.1.86
3.1,86
‘.‘ 086
5.1.86
6.1.86
T.1.86
8.1.86
9.1.86
10.1.86
11.,1.86
12.1.86
13.1.86
14.1.86

Temperature and relativehumidity recorded
during December 1985 and January 1986

14 1
13.8
14.0
16.0
15,0
14.5
14.9
12.0
1.9
12,0
14.5
12.5
13.0
14.0
13.2
12,6
13.6
12.5
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Appendix VI: Temperature and relative humidity
recorded during May-June 1986

Date
Maximum Minimum 7.20 am, 2.20 pm,
3.5.86 34.3 21.2 68 37
4.5.86 34.5 22.4 68 55
5.5.86 31.5 20,9 66 39
6.5.86 30.7 21.2 63 42
7.5.86 33.0 22,1 61 39
8.5.86 32.5 21,1 T 50
9.5.86 33.0 22,5 T 49
10.5.86 34,3 24.1 68 42
11.5.86 31.0 20,7 63 42
12.5.86 32,5 21.6 61 38
13.5.86 30.7 20,1 67 46
14.5.86 337 21.7 T 44
15.5.86 33.8 22.5 70 38
16.5.86 3262 21.1 63 38
17.5.86 32.0 17.8 66 39
18.5.86 30.5 19.8 65 40
19.5.86 33.2 22,6 63 37
20.5.86 %045 211 62 42
21.5.86 32.4 20,8 62 39
22.,5.86 5.1 21.3 64 44
25.5.86 34.3 22,8 75 42
24,5.86 3te3 19.8 68 33
25.5.86 33.7 20.4 64 43
26.5.86 32.8 19.9 63 42
27.5.86 30.7 19.9 62 39
28,5.86 32,2 22.0 64 46
29.5.86 32,0 21,3 T 44
30.5.86 30.3 20,1 70 39
31.5.86 31.0 19.4 63 44
1.6.86 3040 20.1 60 38
2.6.86 33.0 22.1 70 38
3.6.86 34.3 20.4 61 42
4.6,86 32.0 214 66 41
5¢6.86 33.8 22.3 75 43
6.6.86 32,8 20.4 72 38
Te6.86 30,0 20,1 ™ 4z
8.6.86 29.3 19.4 68 42
90 6'86 3008 2000 56 ’9
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