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INTRODUCTION <




INTRODUCTTION

The siltk is a.fibrous protein of animal origin.
The mulberry silkworm Bombyx mori Linnaeus produce more than
ninety five per cent of the commercial silk (Ganga and
Chétty, 1991), The silkworm races ar; categorised into
univoltine, ﬁivoltine and multivoliine based on physiological
and ecological factors in nature. The sucess of =8ilkworm

rearing largely depend on the suitability of productivity of

the race in the particular ecological situation.

Though sericulture was being practiced in the
neighbouring siate Karnata#; for the last so many decades,
in Kerala the.practice of silkworm rearing dates back to the
70's only. An attempt made by the Central Silk Board to
introduce sericulfure in Wayapnad, in the erstwhile Malabar
District, neighboring Karnataka, could not be a sucessful
venture due .to lack of appropriate technology applicable
for the particular conditions. The study conducted by Kerala
Agricultural University in 1280 in the districts viz.

Thiruvananthapuram, Idukki and Wayanad revealed that

sericulture will be a feasible programme in the state. The
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coéoons obtained;from Idukki were of high standards and Das
and Pillai (1983) reported that the bivoltine race is well

‘adapted to the high range situations like Idukki and

.
[

LAWY
N .

“Ambalavayal.

“\\

In Karnataka the multivoltine races were being'
reared continously for more than five decades, leading to the
deterioration of the racial characters and cocoon quality.
The bivoltine got populari‘ty in Indita only by the 1370's,

The bivoltine races reared in south India are pamely KA, NB7,

The pioneering work of Toyama in 1905 on the
hybridisation in silkworms in Japan, led to the introduction
of bybrids for commercial rearing, resulting in marked
improvement in productivity. Hybrids are superior to the
parents in many quantitative characters (Hirobe, 1988). The
bulk of the cocoons now produced are from muiltivoliine x
bivoltine hybrids (Anonymous, 1989). Muttiveltine x .
bivoeltine hybhrids has a better performance over its
reciprocals in respect of most of commercial characters like
hatching percentage, survival rate and cocoon characters

(Benchamin et al., 1983).
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Kerala is a pilot state where bivoltine rearing was
di}ectly gaken u; when the traditional atates were reluctant
to it. Most of the commercial rearers are now using
muitivoltine x bivoltine hybrids. But there is \Lremendous
scope fer rearing bivoltines in the state sven to meet the
seed requirement of entire socuth India. For this,
identifying the most suitable race for the different agro
climatic conditions is of prime importance. In this context

the present study was undertaken with the following

objectives;

1. To identify the most suitable bivoltine race and oross
breed among some of the popular races for the southern

districts of Xerala.

2. To study the influence of the seasons on the cocoon

productivity of same popular s:lkworm races.

14
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REVIEW OF LITERATURE

The review of literature relazed Lo the characlers

under study are presented here under.

The superiority of hybrid races under new breeding
and maunagemen!l techniques have been well demonstrated with
regard to egg laying capacity (Sidhu, 1987), hatchability,
(Krishnaswami et al., 1964), greater survival raie and larger
sive of caterpillars (Kovalév, 126%; and Sicdhu, 1967),
shoriened faeding period and increased vitality (Bekirov,
1960; Golanaki, 1959; and.Sidhu, 13732, higher silk
percentage (Krishpaswami et al., 1964), greater fTilameot
length (Krishnaswami, 19793, better adaplibility to climatic

conditions (Sidhu, 1973) and better vigour and yuality

product (Tirelli, 1873).

2.1. Larval characters

2.1.1. Larval duration

Krishnaswami et 1. €1971) reported that Pure

mysore had the bighest larval duration of 30 days : 17 hours,



to that of other races, irrespective of seasons. The NB4D2
has tbhe lotal Jarval duration of 23 days: 20 hrs and KA has
the total larval duration of 22 days : 05 hrs (Anonymous,

1983a). According to another report NB4D2, NBIB' NB7, and KA
have Lhe total larval duvration of 25 days : 09 hrs, 25 days

10 brs, 24 days : t5 hrs, and 24 days: 15 hrs respectively

{Anonymous, 1987h).

Viswantha (1987) found that e¢ross breeds viz.,
PM x NB4D2 and PM x N818 have a shorter larval duration than

NB4Dz and NBIB and Pure Mysore,

Mathur et al. (1988) reported that KA, NB,, NB4D2
and NBIB had the total larva) duration of 23.9, 27.4, 27.9
and 27.9 days respectively in the southern agro climatic

conditions of Rajasthan.

Thangavelu and Raja Kumar (1988) studied the -
performance of Pure Mysore, NB4D2, NBIB' and the cross breeds
viz. PM x NB4D2 and PM x NBIB’ in tropical conditions of
Tamj) Nadu. They found that larval duration in the Pure
Mysore was always longer than in bivoltine pure races and
cross breeds, On an averége, the cross breeds were shorter
by 3.35 dnya-per crop, and the bivoltines were shorter by

2.85 days,



2.1.2 Leaf consumplion

The food intake is related to growth rate (Kaufman

and Bayers, 1972; and Rogers et al., 1977).

In Bombyx mori growth is heterogenic and varies

according to its races, quality and quantity of food intake

(Krishnaswami et al., 1871) and c¢limatic conditions (Vi jay,

1985).

The food consumption of bivoltine races viz., NB4DZ
and KA was two times more than larvae of the Pure Mysore

1., 1987). Kuribayashi et al. (1990) reported

(Prakash et

that in the old races, the dry matter digested by the larvae
in the fifth instar was fourty per cent lower than that of

newly bred races.
2.1.3 Larva) weight and length

Pure Mysore has the )Jowest larval weight of 1.80 £,
less than those of the cross breeds and the bivoltines
irrespective of the seasons (Jolly et al., 1982). Pure

Mysore had the lowest larval weight having 1B.83 g for ten
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mature fifth instar larvae; NB18 having 44,33 ¢, NB7 having
42.10 g, and NB4D2 having 41.2 g-(Anonymous, 1987c¢).
Devakumar (1987) reported that Jarva of Pure Mysore had
Lhe weight and length of 2.1380 g and 5.83 cm.respectively

for the fifth instar.

Viswanatha (1987) found out that the bivoltine race
NB4D, has the highest rifth instar larval weight of 3.4043,
3.4811, 3.5316 g during August-September 1985, December 13985
Lo Jaouary 1886 and May-June 1988 respeclively than NB18 and
the cross breeds PM x-NB4D2 and PM x NB;g. Kenchuji Rao
(1988) reported that ten larvae of Pure Mysore had the weight
and Jength of and 20.98 g and 4.29 cm respeclively during
tifth instar. According to Manjunath (1988) ten Jarvae of
NB18 has the weight and lengtbh of 41.36 g and 7.49 cm

respectively during fifih instar-

Mathur et al. (1988) observed Lhat among the four
bivoltine races viz. NBT, NBIB' KA and NB4D2, NB4D2 has the
highest larval weight . Ten matured fifth instar larvae
weighed 33.018 g, but NBIB had the ltowest larval weight of

27.915¢ in southern agro-climatic conditions of Ra jasthan.
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Venugopala Pillai and Krishnaswami -(1989) found

that in the fifih instar, KA have higher larval weight than

NB4DQ.

2.2. Cocoon characters

2.2.1.Cocoon yield potentialities

Devaiah (1973) observed more c¢ocoon formation in

case of mullivoltine €. Nichi compared to the cross breeds

and bivoltine races.

Benchamin et al. (19786) noticed that the cocoon
vield of, NB4D2 was higher. than that of KA and NNGD, with

24015, 18970 and 20825 cocoong per 100 layings respectively.

Ganesh et al,(1978) observed that Lhe bivoltine
hybrids registercd a betiler yield of 37.00 kg per 100
layings, compared Lo hybridas of KA and NNBD, which yielded
34.0 kg per 100 layings. The other cross breed KA x NB30

recorded a maximum cocoon yield of 51.0 kg per 100 tayings.

Similarly Naras!mhanna et 1. (t1876) found cout that the
bivolline hybrid, NB402 x KA yielded 42.0 kg as against

32.0 kg lfor XA x NNBD per 100 layings.



The ocross breeds viz. PM x NByD,, PM x NB,gq,
)
PM x KA, PM x NB, gave yields of 35.4, 35.8, 37.4 and 40.1 kg

per 100 layings respeclively (Aponymous, 1981a).

Chandrashekharaiah et al. (1981) stated that the
pecformance of bivoltine was superior)to multi-bihybrid in
Kolar and Bangalore districls. Bybrid of PM ¥ NB4D2 vielded
50.1 kg/100 layings, while bivoltine hybrid NByjg x KA and
NB4D2 yielded 45.3 and 43.6 kg cocoons per 100 Jlayings
respectively.

Siddappaji et al. (1983) noticed the cocoon yield
of Purq Mysore, NB18 and NB4D2, and the cross breeds

PM x NBIB and PM x NB4D2 and they found that cocoon yield of

the three types showed a wide range of diversity.

The cocoon yield study of four bivoltine races
showed the following yields per 100 layings: NB,D, -77.3 kg,
NByjg — 75.0 kg, NBy - 76.4 kg and KA - 76.4 kg (Anonymous,

1988b).

Study of Siddappaji et al. {(1987) revealed that the

cross breed PM x NB4Dy gave betler yield than PM x NBIB'
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Datta and Pershad (1988) in their study noticed
that the crosses Nistari and Diazo muliivoltine with NB7 and
Huosa Mysore wilh NB402 bivoltine were better.specific

combainers for cocoon yield and pupaltion rate.

Rao et al. (1989) stated that there are three
melhods open Lo silkworm breeder f(or improving the rate of
response to selection 1n pupation, one s by increasing the
heritability, second is by reducing the proportion selected
and so increasing the intensily of selection and lastly by

choosing Lhe correat parenis alt the beginning of Lhe

expaeriment.

2.2.2, Cocoon weight, shell weight and sheill ratio

Viswanath and Nagaraju (1975) observed tbat Lbe
variation in single cocoon welght, shell weight and shell
ralio varied very much and ranged from 1.250 to 1.430 &,
0.20Q to 0.250 g and 15 to 18 per cent for KA x NNGD,

respectively.

The study conducted with ten lines of NB Series

showed Lhat the races, NB4D2, NB4B, NBZCI' NBle and NB4Dl

showed betler single cocoon werght with an average of 2.] g



'with 0.420 ¢ Lo 0.431 g shell weighl and an average of 21-22

per cent silk content (Anonymous, 1981b).

Jolly et al. (1982) on cocoon weight and shell
weight revgaled that the Pure Mysore had a lower value than
the bivoltine races, KA, NB7, and NBIB and the cross breeds,

PM x NBlB and hybrid NBIB X NB7.

Study of Pillai and Haju (1982) revealed that NBIB
had a cocoon weighl, shell weight, ana shell ratio of 2.528
g, 0.518 g, 22.2 per cent while NB4D, had of 2.024 g, 0.484 g
and 22.9 per qent respectively during September-October 1981
rearing compared to that of November-December 1981 and

December 1981-January 1982, rearings.

A =8 tudy on KA N NB7 ) NB4D2 ) NBIB ) NBIC and NBSDI
showed that the cocoon weighl! was lowest in NBIC with 1.816 g

and highest in KA with 1.949 g (Anonymous, 1984a).

A study wilh NBqg, NBIB’ NB4DZ and KA showed that
they were having a cocoon and shell weight of 1.824 g and
0.356 g, 1.773 ¢ awvd 0.400 g, 1.808 g and 0,347 g, 1.582 5

and 0,331 9! respectively (Anonymous, 1988a).
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Ravi (1988) npoticed that the cdcoép weight and
shell weight of PM x NB4D2 were higher than that of

PM x NBIB'

The multivoltine Pure Mysore had a cocoon weight of
0,841 g and shell weighit of 0.093 g, while the bivoltines
viz. NH7, NB]S' and KA have a cocoon and shell weight of
1.854 and 0.330 g, 1.841 and 0.352 g, 1.718 and 0.325 g

respecltively (Anonymous, 1987a).

Raman et al. (1993) in their study noticed that
among the tropical silkworms, PM x NB4D2 was very efficient
in uti)izing dry matter for body growth, cocoon and shell

produclion,
2.2.3. Cocoon size and reelability

Jolly et al. (1981) observed that the average
reelability of biveltine cocoons are 87 per cent, while that

of multivoliine are 59 per cent.

Guoliang Shou (1991) reported that reelability

percenlage is a characteristic parameter of cocoons.
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Krishnaswami et 1. (19912) noticed that the number

of cocoons varied between 100-150 per lilre in bivoltine

races and considerably more with multivoltine race.

Liug — X and Bes — M (1981) in their study reported
that a positive relationship between reelability and
tenacity and elongalion, {he tenacity of F1 hybrids was

higher than that of Lhe parenls.

2.3. Pest and disease incidence

Jameson (1922) stated that pebrine caused

considerable damage to Lhe silk industry.

According Lo Aruga and Watanabe (1964), the F1
generation of silkworm hybrids were resistant to Lhe
infection of cytoplasmic polyhedrosis virus compared to their

parenls,

Liu Shi Xran (1964) noticed that the different
races of silkworm showed variation in their suzceplibility teo

various discasey.
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Chowdary (19687) studied the retative incidence of
different diseases viz. perbrine, grasserie, flacherie and

muscardine of silkworm and found that pebrine was the major

problem.

Jayaramatah and Kuberappa (1978) stated that no

race 18 immune Lo diseases.

The percentales of loss due to diseases viz.
grasserie and flacherie in silkworm were 60,25, 50.375, 56.25
and 49.3T7T for NB7, NBI8' NB4D2 and KA respectively
(Anonymous, 1983b). Similarly another study of Dwarakinath
and Chandrakanth (1983) revealed that KA had higher survival

rate than NB7, NB4D2 and NBIB'

Chinnaswamy and Devaiah (1884) reported high
resistance of Pure Mysore over bivolline races Lo

aspergillosis infection.

The study on the early crop losses in NB4D2, KA,
NBT. NBIB' NB4B, NB3Cl and ZCISS revealed that the loss were
B.14, B.54, B8.49, 12,77, 16.12, 10.19 and 7.87 per cents

respectively (Anonymous, 1985).



is

Narayanaswamy et al. (1985) noticed that Pure

Mysore was more susceptible Lo kenchu virus infection than

NB;, NByg. and NB,D,.

According to the research report of Rajanna et al.
(1986), cross breeds of KA wiith Pure Mysore as male parent
had higher resistance than KA. Moreover marginal improvement

in fecundity and hatchability was also noted.

The Pure Mysore had B per ¢ent incidence of
grasserie and flacherie while NB4Dy, NBjg, and NB; showed
25.50, 18.33, and 23,B3 per cents respectively (Anonymous,

1987¢),

Bhaskar et al (1987) found that PM X NB4D, was less
sensitive Lo kenchu virus infection. Another experiment
conducted by Baig et al. (1988) revealted that there wasg

gignificant difference between the multivoltine and bivoltine

races towards disease 1ncidence.

Ragahavaiabh and Jayaramaiah (1990) observed that
the ocross breeds ot multivoltine x bivoltine were lessg

susceptibie than Lbhe bivoltines towards the white muscardine
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infection. Among Lpe biviolines, NB4D2 was less susceptible
iLhan NHIB and NB7 while among the cross breeds PM «x NBIB wasg
highly susceptible and PM x KA and PM x NB4Dz were less
susceptible to the diseases. Similarly Bhaskar et al.
(1991) noticed the lesser susceptibility of the oross ?reed
PM x NBg towards kenchu virus infection than the female

parent Pure Mysore and the male parent NB7.

2.4, Adult characters

2.4,1. Fecundily

Egg laying capacity of various sgilkworm breeds of

Bombyx mori was reported to vary even under identical

nutritional atmospheric, matiog and Jaying conditions
(Hassanien and E)-Sharawwy, 1960, 1962, Narayanan et al.,
1964, Jolly et al., 1986; Ito, 1967; Sidhu et al., 1987;
Kovalev, 1970; Nakasone, 1970; Sengupta et gl:, 1973; Horie

1978; Jadhav and Gajare, 1978; Pillai, 1979; Pillai and

Krishnaswami, 1980; and Rahman et al., 1980).

The eogg production efficiencies of NB4D2, KA,
NB3C1, NBe , ZCISS. NBIB and NB4B were 566, 563, 556, 550,

_;560, 532 and 503 respectively (Anonymous, 1985). In another



17

study NB7, KA, NBIB and NB402 had a fecundily of 5869, 582,
559, and 547 eyggs iespectively (Anonymous, 1988b). According
to another research report Pure Mysore had a egdd laying
efficiency of 444 per moth, while NB7, NBIB' KA had of 580,

567, and 557 respeclively (Anoﬁymous, 1987a).

According to Nahar et al. (1989) the egg laying

capacity of different breeds.of silkworm was different .

P11lai and Krishnaswami (1988) studied the
developmenial difference and egg production capacity in
silkworm breeds of different eco-geographic origin and found
that KA, NByD,, and Jy99 breeds exibited comparatively higher
vigour and growth rates. XA had fecundity of 530 eggs and

NB4D2 hﬂ.d 522.

According Lo Gupla et al. (1991) maximum fecundity
was exhibiled by bivoltines which was followed by hi-

multivoaltine, mulli-bivoltine moths.

2.4.2. Female pupal weight

The opumber of eggs laid by female moths increased
wilh increase in pupal weight (Jayaswal et. al., 1991).
NB4D2 and NB}B had more pupal weight than Pure Mysore

(Viswanalha, 1987),
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2.5. Seasonal influence on cocoon productivity

In an experiment with different races of silkworm,
Krishnaswami (1971) noticed that the polyvoitine races were

having high resistance Lo adverse climatic conditions.

Il was reported by Capniera et al}. (1981) that the
growth rate of 1nsect was influenced by the changes in the

climatic faclors.

An experiment conducted by Parthasarathi and
Ananthanarayan (1981) revealed thal in case of bivoltine
hybrids in January 1981, average yield per 100 layings in

June 1980 varied from 34.8 kg - 17,05 kg.

Sabeb (1981) aasessed the cocoon productivity of
the KA, NB7, NB18‘ and NB4D2 and found that it was better
during the early summer season than monaoon seasons. The
yields were 35.21, 30.55, 31.54 and 34.13 kg per 100 layings
during summer ana Lhe figures for monsaoon season were only

2.37, T.01, 7T.12, and 12.82 kg per 100 layings, respectively,

Vigay (1985) noticed a change in climatic
conditrony like Ltemperalure and humidity cause a change in

growth habitl of silkworm.
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In Ramanagaram (KaFﬁhLaka) Gowda et al. (1988)
found Lhat Lhe field scale performance of hybrids
viz., PM x NB4DZ, PM x NBIB and PM x C. Nichi. in terms of
cocoon yield per 100 Jayings through fortnighlly observations
was best during rfirst fortnight of December (40.356 kg)
second fortnighi of January (35.919 kg) and second fortnight
of December (28.711 kg, But Lhe performance was the least
during second fortnight of May (12.40, 11.880, and 10.880 kg

cocoons respectively).

According to Pillai (1988), in March—-April growth
rate, cocoon outpul and fecundily were low in black cotion

and rainfed areas.

In an experiment with NB4Doy, KA, N34 and NB;g-
Bhat el al. (1989) noticed that the higher vield was during
the winter seceason, lowest in rainy season, and a moderate
vield was in summer season. Similarly RAO et al. (1990) also
found that during summer season when temperature rises, the
perceniage of dead pupae increased by 10 per cent, tLhe lowest
percentage of dead pupae was observed during the winter
season. According Lo Gangawar and Somasundaram (1981), the
months with cooler atmospheric temperature enhanced Jlarval

duration and cocoon vield, bul relative humidity had its

influence on larval duration only,
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|
MATERIALS AND METHODS

An investigation was undertaken to identify the
mulberry silkworm races and cross breeds suitable under

southern Kerala conditions.

The experiment was conducled in the silkworm
rearing house of the sericulture section attached to
Department of Agricultural Entomology, College of
Agricul ture, Vel layani, and JTnstructional farm of the College

of agriculture, Vel layani.

Mulberry variety Kanva-2 was raised in 0.2 hectare
area alloted in the instructional farm for the leaves
required for {feeding Lhe gilkworms. The mulberry cultivation
was conducted according to the bpractices prescribed by

Rangaswami ¢t al. ($1981).

3.1. Materinanls

3.1.1. Silkworm eggs (layings)

Before stariing Lhe experiment, the silkworm

layings of pure races viz. Pure Mysore, NB4D2, KA, NBla and
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NB; were oblained from Silkworm Seed Production Centre,
Palghalt, an institute under Central Silk Board and Lhe
layings of pure races and hybrids of multivoltine ¥ bivoltine
for the experiments were prepared in the silkworn rearing
house. Layings for second réaring were prepared from the
first rearing, and layings for third rearing were prepared
from the second rearing. The eggs of second and third
rearings were obtained from the first and second rearings

reapeclively.

3.1.2. Equipment for siltlkworm rearing

The rearing was conducted in the silkworm rearing
house having required facilities, Rearing equipments used
were rearing stand, rearing trays, chowky trays, feeding
gtands, antwells, chandrikes, paraffin paper, foam rubber
strips, chopsticks, feathers, chopping board, chopping
knives, leaf c¢hamber, cleaning netils, hygrometers,
thermometers and knapsack saprayver. The chemicals used were
formaldehyde (40%), bleaching powder, and Reshamkeet oushad

(RKO) powder.
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3.2. Methods

3.2.1. Details of cxperiment

The experiment was conducted to find the
performance of different races and cross breeds of mulberry
silkworm in southern Kerala conditionsg, and it was conducted
in the silkworm rearing bouse of the sericulture section. The
silkworm races and cross breeds listed below were used in the

experimenl,

(i) Mullivoltine - Pure Mysore
(ii) Bivoltines (1) NB4D,
(2) KA
(3) NB]B
(4) NB,
(iij) Crossbreeds : (1) PM x NB4ﬁ2
(2) PM x KA

(3) PM

»

NB g

(4) PM x NB,

Number of replications - 3
Design =~ Completely Randomized Design (CRD)
Seasons T - December {993 - January 1994, 11 - February -

.March 1994, TIT - May - June 1994,



3.2.2.Rearing techniques

The rearing was conducted according to the methods

suggested by Krishnaswami el.. al (1991h).

3.2.2.1.Disinfeclion

The rearing house and the equipments were
disinfected by spraying with 2¥ formaldehyde five days before

starting of rearing,
3.2.2.2. Brushing of larvae

Four Disease Free Layings (DFLS) of each race and
cross breed prepared in the rearing house, were incubated and
on the day prior to halching was sibjected to black boxing.
The brushing of larvae was done al 10 am. After brushing
slikworm bed war prepared and foam rubber strips were placed
all around the rearing bed Lo maintain the required R.#8. of

B85%.

¥3.2.2.3. Box rearing

The firslt .and second instar larvae were reared by
box rearing method, Wooden chowky trays of 8ize of 0.7Tm x

0.9m and baving depth of 10cm were used. A paraffin sheet
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wag placed at the boliom of Lhe box. Strips of wetl foam

rubber were placed al)l around the rearing bed for getting to
required RH, and the bed was covered with another paraffin
paper. But during the moulting time, the paraffin sheet
covering the bed and ihe strips of wet foam rubber were
removed and the larvae were kept undistrubed for moul ting,
After the moulting RKO powder was sprinkled over the larvae,
before half an hour of the next feed. This trealment was
given Lo prevenil Lhe diseases infection. The rearing boxes.

were placed in the rearing stand.

The earlier instars were fed with young and soft
leaves having sufficient moisture content. The leaves were
cropped to size of 0.5~ 2 cm and 2.0 - 4.0 cm for the first

and second instars respectively.

Duriog first instar, one cleaning was given, at the
end ol the instar. During the second instar, two cleanings

were given one just after the first moulting and another

before selting for the next moult, A tLemperature of

26 - 28°9C and a relative humidily of 85% were maintained for

the chowky rearing.



3.2.2.4. Feeding

Four leeds wore given per day ie, at 8 am, 11 am, 3

pm and 8 pm (Plate I).
3.2.2.5. Bed cleaning

Bed cleaning was done with the help of nylon net.
When bed cleaning was done after the moulting, RKO powder was
sprinkled over the larvae when 75% of larvae moulted out.
After half an hour, the nel was spread over the bed and fresh
leaves of particular stage were given over the net and one
more feeding was given over the net (Plate IT). After all of
them have come over to the fresh leaves over the net they

were transferred Lo a fresh Lray.

Rearing of third, fourth and fifth instar silkworms
were conducted in wooden trays of 0.7m x 0.9m size apd having
a deplh of 10cm. A newspaper was placed at the bottom of the
tray. Two hundred numbers of third instar larvae from each
lot were counted and transferred to rearing trays. For
rearing third instu} larvae leaves cropping to a size 4-8 cm

were used., For rearing Lhe fourth and fifth instar larvae



Plate - 1. Feeding of silkworms with mulberry leaves

\

Plate — 2. Bed cleaning using nylon net
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whole Jeaves were used. Number of bed cleaning given were;
during Lhird instar three cleanings, while duoring fourth and
fifth instars, one cleaning per day. The temperalure and

1

humidity maintained for the later instar larvae were as

follows. ' .

Toslar Temperature (°C) Relative
) . humidity (%)

“Third ' 24-26 80
Foorth 24-25 75
Fifth 23-24 70

3.2.2.6. Mounting of silkworms

Silkworms were mounted on chandrike on attaining
maturity and slopped feeding. On Lthe chandrike cocoons were
spun in 48 hours and the silkworms transformed from larval

gtage inlo pupal stage (Plate TTT).
3.2.2.7. Harvesting of vocoons

Harvesting of cocoons were done on the sixth day
after mounling of worms. After harvesling, total pumber of
cocoons were counted, and their weight in grams ailso

recorded.



Plate — 3. Cocoons formed on chandrike






3.2.2.8.8ex separation and moth emergence

By cutling open Lhe docouns and examining the pupal
poslerior aegments, the female and male pupae of pure races
were isolate&. They were laken and spread out in Lhin Jayer
over newspaper in separale trays. The preservalion room was
well venlilaled fo drive away gases such as 002 given out by

ki
Lhe Jive pupae. Molh emergence Look place ten day aflter

mountking,
3.2.2.9. Copulation and oviposition

The fecundity and for maintaining the next
generation «{ the pure races, selfing was allowed. But for
producing Lhe Fi1 generation of cross breeds ie, multivoltine
x bivoltine c¢ross preeds, crosgsing was allowed. For this
male and fem:ile pupae of Pure Myvsore were seperaled, Alter
Lhe adult emnrgenqe females were Llaken out and males ol each
bivoltine race were allowed 1o male wilh them in a separale

T
tray, They +a2re allowed to mate for Cour hours, the females
were Lthen seanrated Trom males amd kept in a cellule over an

H
.

égg card for =Jg laying.



3.2.2.10. Mother moth examination

Twenty four hours, after setting for egglaying, the
mother moths were removed and examined for disease infection.
Each moth was put into a mortar to which small quantiay of
two per cent caustic potash was added and ground with a
pestie. The crushed juice was spread on a glass slide,
covered wilh a cover slip and examined under a microscope

with a magnificalion of X 600 fPor protozoan spores,

3.2.2.11. VWashing of silkworm egdds

Eggs were sgsoaked firm in Lwo per cent formaldehyde
solution for aboult an hour and afterwards, egg cards were
washed in running cold water to wash the eggs free of traces

of formaldebyde. ILater they were dried in shade,

3.2.2.12. Cold acid treatment

The acid treatment with HCl was done to break the
diapause of bivoltine egds. About 15-20 hours after
oviposilion the cdds were dipped in HCI1, 1.108 gpecific
grevily al 15°C (aboul 20% concentration) for fifty minutes.

After that the eggs were washed 10-12 times in cold water,
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3.2.2.13. Tncubalion

i
The eggs were incubated after the acid treatment at
80-85% relaiive humidity and 24-25°C temperature. Towards
the end of incubation period at the blue spot or eye spol

slage, the csggs were subjected to black boxing. The

experiment was conducted in three seasons.

3.2.3. Observations recorded

3.2.3.1. Percentage of missing larvae during early inzlars

Al. Lhe start of Lhird inslar, number of larvae were
counted and the missing larvae from the time of brushing upto
the sltarl of third instar were counted oul. From this

f . .

percentage of loss in case of early instars was found out.
LN

3.2.3.2. Layval duration

The feeding and moulting durations in case of each

ingtar and the lfolal larval duration was found outl.
3.2.3.3. Leaf consumption
The total consumplhbion ol leaves by the larvae

during Lhiré, fourth and fifth siadia was found out. LLeaf

consumption was expressed as ¢ of leaves eaten by 100 larvae.
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3.2.3.4. Veight and length of larva

The larvae were weighed and measured twelve hours

before spinning. Mean weight expressed in grams and mean
length in centimeters. Ten larvae were taken al random for
study. Weight and length of the larva were recorded during

the fifth stadium.

3.2.3.5. Growlkh index

Ten larvae of fifth instar were taken at random and
mean growth index was recorded according to the following

formula:

Weight of larva ~ Weight of larva
al particular age at haliching

-——_——.-———-..-—.-._—._.__—._——_____—.—_-_-.__-..._.——

Weight of larva .at hatching

Growth index

3.2.3.8. Pest and disease incidence

The number of larvae removed as a result of disease

incidence, oul of 200 larvae reared from the start of third

rnstar was counted.
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3.2.3.7. Number of cocoons

The tobal number of cocoons harvested from the 200

larvae reared from Lhe stari of third stadium was recorded,

and count was Laken at sixlb day of spinning.

3.2.3.8. Yield of cocoons

The yield of cocoons harvested was expressed in

grams .,
3.2.3.9. Percentage of spinning _

The percentage of cocoons spinned from the 200

larvae reared from Lhe start of third stadium was recorded.

3.2.3.10. Size of cocoons

Size of cocoons wags expressed as number of cocoons

per litre,
3.2.3.11. Single cocoon weight

Ten cocoons were selected randomly and mean gingle

cocoon weight was recorded.



3.2.3.12. Shell weight

The cocoons were cul after measuring the cocoon

weight, pupae removed and Lthe mean weighli of the Len shells

was expressed Ln grams.

3.2.3.13. Shell ratio -

Mean shell ratio of ten cocoons were expressed in

percentage according Lo the following formula (Krishnaswami

¢t al., 1991a).

Weight of shell x 100

Shell ratio =  ———emmmmm—————
Weight of cocoon

3.2.3.14. Reelabilly

"The cocoons obtained were roeled 1n Lhe si1lk
reeling machine attached to Lhe reeling unit of National
Sericullure Project of Centra)l Silk Board at Palghat. The
reeling lLest was conducied according to Krishnaswami et al.

(1991a). One hundred cocoons were taken at random from a Jot

of reeling cocoons and Lhey were air stifled. Atter the



33 :

cocoons were firsl borled in the Central Boiling Machine.
Preliminary examinalion waa carried out for irregular,
delormed cocoons or cocoons with dead pupae inside. According
to the standard method of cooking in use, the cocoons reached
a Ratisfactory sunken étage in 11 minutes, The boiled
cocnons were then passed oun Lo the tes! reeling section. The
equipment used was six ends auvtomatic reeling machine. There
were 3 melers mounted on the machine at appropriate places lo
record Lhe‘length o} recled silk on A recl, number of
droppings and' number of cocoons at each end in the ;eeling
platform of s1xXx oendsg. The reel}ng was continued until more
than 90 cocoons were complelely reeled. At the end of
reeling, Lbhe unreeled cocoons in different stages: half
reeled, more {han 75 per cent reeled etc. were taken into
consideration and equated to full unused cocoons after

applying the correclion faclor as delailed below;
hall reeled : 0.5, 75% reeled :0.25.
The reelability of the 100 cocoons was found out by

applying Lhe Tormula;

Reeled out cocoons x 100
Reelabilily (%) = = —;eommm
Number of castings



3.2.3.15. Fecundity

Eggs laid by ten moths were counted after gelfing.

The fecundity was pot found out in case of cross breeds, and

four replications ol pure races were maintained to find the
fecunditly. Mean fecundity was expressed as number of edds

per laying. The observation was c¢onducted in moths which

emerged during the first Lhree days.

3.2.3.16. Female pupal weight

Female pupal weighlt of pure races was found at time
of harvesling and mean value was expressed in grams. Four

replications of Len pupae were used,

3.2.3.17. Weather paramelers

Maximum temperature, minimum temperature, relative
humidily and rainfal) outside the rearing house on each day
was observed in the meteorological observatory attached to
the Department of Agronomy. The tempefature and relative
humidity inside the rearing house were recorded at the time:
of each feeding during the entire rearing period ie, from

hatching Lill adult emergence.
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3.2.3.18. Stalistical analysis

Data relating to each parameter were analysed
stalistically. Pooled analysis were also conducted. Wherever
error variances were fround Lo be heterogencous, the
genolype x season interaction was lested by applying weighted
analysis and if interaction wasy nbsént, data Jleft unpooled.
‘F' lest was done by analysis of wvariance. Correlalion
coeflficients of temperaturé and relative humidity with
biovlogical éharacters were worked out. Significant results -
werce compared on the basis ol critical differences (Panse and

Sukhatme, 1989).



i  ——
RESULTS <
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RESULTS

The bivoltine race NB7 was heavily infected by
diseases during éhe rearing of stock meterial and hence NB7
and PM x NBy were excluded from further rearings and
observations. The data on the observationz of the remaining
seven lifies were statistically analysed and the results are

diven below.

4.1. Larval characters
4.1.1. Metamorphic characters of larvae

4.1.1.1. Percentage of missing larvae during early instars

The percentages of larvae  miszed during the first
Lwo instars in Lhe three seasons were computed and the pooled

data are presented in Table 1.

During first and second seasons perceqtage of
missing larvae in Pure Mysore was on par with bivoltines and
in the case of bivoitines, they were on par during three
seasons reared. The cross breeds were also on par among
themselves during these seasons and the percentage of missting

larvae was significantly lesser than pure races.



Table 1. Percentaye of mleslny larvae durinf early lnetars

S 13 8
1 2

No, of No, of Mlesling Ho. of No. of Missling Ko, of Ho. of Hissing Hean Pooled

larvae larvae perce- larvae farvae bperce- larvae larvae PeRrca- No. of No. of Missing

brushad aissed Ltage brushed missed ntage brushed miesed atage larvae larvae perceun-

bruoshed rissed tage
PH 537.00 120,23 22.39 £37.32 117.13 21,80 489.67 61.68 12.60 521,33 99,68 16.92
N8402 £22.32 135.23% 25.90 678.33 146.57 22.00 551,33 120.91 20.80 5%2.99 134.92 22.%0
Ka 475,67 116.46 24.33 £92.67 111.68 22.67 574.67 110.64 21.47 515.33 £1i2.93 22.82
NBla £79.33 128.46 26,480 159.33 95.6: 21.a7 §00.33 109.21 21.87 506.33 112.09 23.28
PM x NB‘D2 373.67 44.39% E1.88 544.00 61.33 11.27 679.67 §54.31 %.37 499.11 .53.33 10.54
PH x KA £88.00 66.80 12.05 395 45,42 11.50 398.67 37.386 9.37 427.22 47.19 10.97
PH X NBls 477.67 60.23 12.61 19 50.57 12.07 367.33 38.67 10.E3 421.33 49.82 11.73
F{6,14)s 11
3 4 4 ts

F{6,12)P £7-.05 T2.14 96,06 13.9%
SE 1.6567 0.654 0.600 1.597
CcD {0.05) 5.025% 1.956 1.820 4.923

Kk slgnificant at 0.01 level

&E
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v
L
The third season showed a different patitern.
‘During this time, Pure Mysore lost 12.80% larvae which was

significanlly lesser than Lhe Lhree bivoltines.

The poocled data showed that all the pure races
viz. Pure Mysore, NB4D2, KA and NBIB were on par in relalion
to missing larvae (18.92 to 23.28%). Cross breeds lost

Jeast number of larvae (10.84 to 1.73%) and were on par.
4.1.1.2. Larval duration

Nno statistical analysis was done where no

1
difference.in the data was observed.
4.1.1.2.1. First instar

The data showing the duration of first instar 1is

presenled in Table 2(a).

In first season all races and ecross breeds had
larval duration of 60 hours. In éecond Season pure races
recorded 80 hours while cross breeds recorded 55 hours only.
During the third season duration of the pure races was
longer and on par. The cross breeds were on par bul with a

significanily lower larval duration.

}
H
H



fTable 2{a). Duration of firet imetar {hours} Table 2{b}, Duration of first moulting (hours}
_________ - e - : e — ———-
8, s, 55 Mean i 8 s, s Mean
PH 60.00 60.06 66.33 62.11 PH 24.00 39.00 23,33 22.11
NB D, 60.00 60.00 6&.33 62.11 NB,D, 19.00 15.00 22,67 14.89
Ka 60,00 60.00 66,33 62.11 EA 24.00 17.67 22.67 21.47
NB 60,00 60.00 67.00 62.33 NBla, 24.00 15.67 22,67 20.78
PM X NB,D, 60.00 55.00 55.00 56.57 PM x NBD, 24.00 20.00 22.67 22.22
PM X KA 60.00 55.00 55.00 56.67 PH E KA 24,00 20.00 24.00 22.67
PM X NB, ~ §0.00 56,00 56.57 57.22 PM X NB,,  24.00 20.00 24.00 22.67
Fl6,14) - ~ 58.90%" F(6,14) - 14.33"" 0.450Ns)
SE. - -- 0.756 SE - 0.563 0.943
CD(D.08) - - 2,326 CD{0.0E) -- 1.709 -- --
Table 2{c). Duratlion of second imetar (hours) Table 2(d}. Duraticp of vecond moulting {(hours}
Pnﬁ?,' 60.00 56.33 67.33 61.22 PH 24.00 20.87 22.67 22.47
NB D, 24,00 61.00 69.67 68.22 B D, 16.00 14,33 20.00 16.77
Ka 63.00 59.00 65.67 62.56 KA 16.00 14.33 18,00 £6.11
NB, . 63.00 59.00 65,67 62.57 NB, o 16.00 18.00 22.67 18.89
PM X NB,D, 63.00 49.33 63.00 56.44 PM X NB.D, 24.00 14.67 22.67 20.47
PM x KA 63,00 49.33 64.00 58.78 PN x KA 24,00 14.67 22,67 20,47
PM X NB,, 63.00 51.33 66,63 60,22 ,PA X NB . 24.00 16.33 22.67 21.00
F(6,14) - 5.22""  2.34(N$) F(6,14) - 4.52"F  1.63(NS)
SE - 1.866  1.426 SE -- 1.134  1.475
€D{6.05) - 5.630 — ) CD(0.05) - 3.640 -—
b}

NS

Not Significant

stgnificant at 0.01 level

- No ANOVA
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Table 2{e). Duration of third instar (hours) Table 2(f}. Duration of third moulting (hours}
""""""" s, s, s, mes s, s, s, Hean
P 7200 11200 120 se.er e 600 3.67 26.23 2233
NB,D, 72.00 BL.00 100.00 84.33 Ne D, 24.00 19.00 22.87 21.89
K4 12.00 83.33 101.67 85.67 XA 36.00 17.67 25.00 26.22
NB]S 12.00 82.33 104.33 86.22 Nala 36.00 19.00 26.00 27.00
PM X NB.D, 60.00 77.33 79.33 72.22 PM x NB,D, 24.00 16.00 22.33 20.177
PM x XA 52.00 86.00 79,33 72.44 PM K KA 24.00 17.00 25,00 22.00
PM x NBIB 52,00 74.67 71.33 65.00 PM x NBls 24.00 15,00 26.67 22.89
F(6,14) - 16.81"" 26.57"" Fi6,14) - 33.01°0  1.48(NS}
SE - 2,856  3.021 SE - 1.062 1.579
CR(0.05) 8,668 9.164 CD(0.0S) - 3.220 -
'

Table 2{f), Duration of fourth imstar (hours) Table 2(h), Puration of fourth moultingf {(hours]

s s, s, et s s s Pooted
- 130,00 159,33 13533 1ezge  em .00 45.00 3867 s0.22
NB402 94.00 136,67 101.67 110.78 HB“D2 36.00 45.67 32.67 36.11
Xa 104.00 148.00 109.00 120.33 Ka 32.00 46.67 34.33 37.67
NBls 101.00 146.33 104.00 116,78 Nﬂla 31.00 48.00 34.33 37.78
PM x NB4D2 96.67 133.00 102.33 110,67 PM X NB4D2 28.00 35.67 26.00 29.69
PM X KA 111.67 1406.67 110.00 120,78 PM x KA 30.67 33.00 28.33 32.33
PM x NBla 108.00 138.33 106.87 iii.a7 PM X NBla 36.00 40.33 36.60 37.11
F
F:::i::i 20-33't 8.11" 2!.91" 19.58.' i::::;:: 1.86(NS) 8.55’. 5.30" 6.76.'
SE 2,965 2.981 2.491 2.456 SE 2,364 1.791 1.599 1.406
€D(0.05) 8.998 9.044  T7.557 7.570 cp{0.08) - 5.432  4.849 1.330
0 symificant at o.01 tevel Ws Mot sigmifreamt

- No ANOVA

.
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Table 2(i). Duration of fifth instar {(hours)

Sl Sz 53 Mean

PM 254 .00 248.67 269.33 257.33
NB,D, 200. 00 216.33 201 .33 205 .89
KA 208.00 221.33 210.867 213.33
NB, g 214.00 224 .00 212.00 216.67
PM x NB4D, 204 .00 204 .00 197.67 201.89
PM x KA 204 .00 206.87 205,33 205.33
PM X NB,g 204 .00 214.00 209,33 209.11
F(6,14) 154.42%% 18.82%" 107.47**

SE 1.512 3.418 '2.380

CD(0.05) 4.5886 10.389 7.160

Table 2(3j). Total larval duration (days)

Sy 82 33 Mean
PM 29.17 31.81 31.84 30.81
NB,D, 25.20 26.62 26.54 26.12
KA 25.62 27.83 27.22 26.89
NB, g 25.71 27.97 27 .44 27.04
PM x NB,D, 24,32 25.21 24.82 24.72
PM x XA 24.72 26.14 25.56 25.47
PM x NB,, 24.79 26.16 25.77 25.57
F(6,14) 276.26%* 138.53%* 139.53%*
SE 0.098 0.179 0.193
CD(O.05) 0.298 0.544 0.585

** Significant at 0.01 level



4.1.1.2.2. First moulting

The data showing the duration of li1rst moulting s

presented in Table 2(h).

The data of moulting duration of only second season
was statistically different. -During thia season the three
cross breeds were on par, and hed longer duration than the
bivollines, KA recorded n longer duration than NB402 and
NBlB' while it was on par with Pure Mysore which was al=o on

par with cross breeds.

4.1.1.2.3. Second instar

is

ar
2]
“3

The data showing the duration e¢f second inse

presented in Table 2(0).

During the second season, Pure Mysore was on par
wilth bivoltines and PM x NBIB' but recorded longer larval
duration than others. NB4D2 wag significantly shorter in
duration than XA and NB[B’ but was on par with cross breeds.
KA and NBIB showed significantly longer duration than cross
breeds. The cross breeds had no statistical difference among
themselves. The third season showed nco statistical

difference.
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4.1.1.2.4. Sccond moulting
The data representing the duration of second

moullLing is presenked in Table 2(d).

Ducing the moulling period ﬁf sccond experimenlal
season, Pure Mysore recorded a duration of 20.87 hours which
was significantly longer than NB4D2, KA, and cross breeds but
was on par vitth NB;g. The stadial duration of NB4D2 and KA
was significantly shorter Lhan NBIB’ while NBlB wags on par
wilhb Lhe crouss breeds. The cross breeds did nol show any
stabtistical! wvartiation,. The third season showed no

gignificant difference.

4.1.1.2.5. Third instar .

e

i
The data showing the duration of third stadium is

presented in Table 2(e).

Serond season recorded a stabtistical difference in
stadiai durabtion between pure races and cross breeds. Fure
Mysore recorded the longest duration of 112 hours NB4Dé,
KA and NBIB’ M x NB4D2 and PM x NB18 were on  par.  PM ox
KA was signfificantly longer in duration than the other two

cross breeds.
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The third season also indicated that Pure
Mysore bhad Lhe longest larval duration tban others
except NBIB' Bivoltines were on par. Cross breeds were on

par but had aisignificnntly shorler duration than bivoltines.
4.1.1.2.6. Third moulting

The.datalshowing the duration of third moulting is

presented in Table 2().

In second season, Pure Mysore recorded a
significanlly longer mouliing duration Lhan otlhers, while

others were on par. No statistical difference during third

season.
4.1.1.2.7. Fourth instar

The data of duration of fourth stadium during three

seasons and pooled values are presented in Table 2(g).

During the three seasons Pure Mysore recorded
longest stadial duration. During first season NB4D2 was on

par with NB[B and PM x NB4DZ, bul was with a shorter
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duration than KA, PM ¥ KA and PM x NBI&' KA was on par
wilh NB(g and Lhe Lhree cross breeds. NHIB was on
par wilh PM x NB4D2 and PM x NBIB’ but was
significantly shorier in duarfion than PM x KA.
PM x NB4D2|iwas significantly shorter in duration than

PM ¥ KA and >M x NB[B; PM ¥ KA and PM x NB18 were on par.

During second season NB4D2 recorded significantly
shorler duration than KA but was on par wilh NBlB'
PM x NB4D2, FM x KA and PM x NBIB‘ KA was on par with
NBIB and PM x KA but recorded a significantly longer
duration than FM x NB,D, and PM x NB;g. NByg was
significantly longer in stadial duration lhan Pﬁ X NB4D2,
bul was on par with other two cross breeds. The three cross

breeds were on par.

D;ring third SeASON NB4D2 was on par with KA, NBIB’
PM x NB4D2 gnd PM x NBI&’ but was significantly shorter in
duration than PM x KA. KA and NBIB were on par with the c¢ross
breeds. Among the cross breeds iLhe PM x NB4D2 was
significanlly shorter Lhan PM x KA, but was on par

with PM x NBIB' PM x KA and PM x NBlB were on par.
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The pooled data showed thal Pure Mysore performed
the longest larval duration of 142.89 hours. NBy4D, was on
par with NBIB' FM x NB4DZ, and PHM x NBIR' but was
significantly shorter in duration than than KA and PM x KA,
KA was on par with NBIS’ PM x KA and PM x NBLB' but recorded
longer durqtion than PM x NB4D2. NBIB was on par wilh other
cross breeds. PM x NB4D2 was significantiyv shorler in
duralion than PM x XA, but wWAS oOn par with PM x NBIB'

PM x KA and PM x NBla WEre on par.

4.1.1.2.8. Fourth moulting

The data representing the duration of moulting n
different seasons and their pooled values are presented in

Table 2(h).

The first season rearing revealed no signiflcant

difference in moulting duration

During second and third seasons, Pure Mysore was on
par with bivoltftines, and bivoltines were on par with
themselves in case of moulting duration. During second

season, Pure Mysore recorded significanily longer moulting
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duration than cross breeds, and bivoltines alao were
significantly longer than cross breeds. NB4D2 performed with
higher value than PM x NB402 and PM x KA but W on
par wilh PM x NBI&' KA and NBIB were significantly longer
in moulting duration than cross breeds. Cross breeds were on

par.

The third season rearing indicated that Pure Mysore
was on par wilh PM x NB18 but was significantly Jouger in
moulting duration than PM x NB4D2 and PM x KA. NB4D2 WAS
on par with PM x KA and PM x NBIB’ but w;s significantly
longer 1n duration than PM x NB4D2. ﬁA and NBIB were
gignificantly longer than PM x NB4D2 and PM x Ka, but
was on par with PM x NBIB' PM x NB4D2 and PM x KA were
significantly shorter in value than PM‘x NBIB‘ But

PM x NB4D2 and PM x KA %ere on par.

The pooled data showed that Pure Mysore had a
moulting duration of 40.22 hours, which waa on par with
NB4D2, KA, NB18 and PM x NBIB' but was signifreantly
longer than that of PM x NB4D2 and PM x KA. Bivoltines and
PM x NBIB were on par but were significantly longer than

PM x NB4D2 and PM x XA, PM x NB4D2 and PM x KA were

on par.



4.1.1.2.9,. Firfth instar

The data representing the duratiorn of fifth instar

are presented in the Table 2(i).

During the three seasons, Pure Mysore recorded the
Jongesl sladial duration, During first season, NB4D2 WiLS
shorter in duration than KA and NB18 but was on par wilh
¢ross breeds. KA was on par with the three cross breeds, but
was shorter than that of NB]B' NB]B showed longer duralion

Lhan cross br=z2eds. Cross breeds were on par.

Duﬁkng second season NB4D2 was on par with KA,
NBIB’ PM x KA and PM x NBIB’ bul was significantly londer
in stadial duralion than PM x NB4DZ. Ka, NBIB and PM x NB18

were on par, but KA and NB;g were longer in duration than

PM x NB4D2 and PM x KA. Cross breeds were on par,

AL the third rearing Season NB4D2 was
statistically ghorter in  duration Lhan KA, NBjg
and PM x NBIB’ but was on par wilh PM x NB4D2 and

PM x KA. KA and NBlB were on  par, KA and NBIB had

longer instar duration Lhan PM x NB4D2, but were on par wilh
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PM x KA and "M x NByg- _PM X NB4D2 was gtatistically shorter
in duration than all others except NByDo. PM x KA was on par
with PM x NB{g- and PM x KA but was gtatistically shorter

than others. FM x KA was on par woth PM xNB;g.

4.1.1.2.10. Tolal larval duralion
i
The data of total larval duration in different

seasons is presenLed in Table 2(J).

Pure Mysore recorded a significantly londer
duration of ~9.17, 31.61 and 31.64 days during first, second
and third seasons respectively, while PM X NB4D2 recorded the
ghorter duration éf 24 .32, 25.21 and 24:64 days respecltively
during these pacassions.

During the three seasons, NB4D2 was shorter in
larval duration than KA and NBlB; KA and NBIB were on par but
were longer iin duration than cross breeds, and PM x KA

and PM x NB;H that were on par.

During first and Lhird geasons, NByDo recorded
longer larvaj duration Lhan cross breeds. Bul during second
season, NB,D, recorded signiticantly longer “larval duration
than PM X NB4D2, bﬁt was on par with PM x KA and

PM x NBjg-
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4.1.2. Leafl consumplion

The data of total leaf consumption of one hundred
larvae from the. start of third instar in three seasons are’

presented in Table 3.

DJring the first and third experimental seasons,
Pure Myszsore consumed the leas!t lood while NB4D2 consumed iLhe
maximum during Lhe 1lhree seasons. PBuring first seasons KA
was higher'ﬁn consumption hh#n NBIB. Cross breeds recorded
lesser consumption than bivoltines. FM x NB4D2 recorded
higher value than olther two cross breeds. PM x KA was higher

in consumption than PM x NB18.

During second season Pure Mysore was lesser in
feeding than NB4D,, KA and PM x NB4D2 but was on par
with PM x KA and PM x NBg: KA was higher in consumption
Lhan NBIB and cross breeds. NBIB was on par wilh PM x NB4D2
but was hignher than PM x XA and PM x NBIB' PM x NB,D,

recorded higher than the other Lwo cross breeds, which in

turn were on par between themselves,

Dﬁring third season, KA was higher food consumer
than NBIB and cross breeds. NBIB was also higher in food

consumptlion than cross breeds. PM x NB4D2'was 0on  par wjlh



Table 3. Leaf consumption (g/100 larvae)

. —— - —— — S e ek T T W R Tty Mt St . Sy T, o T e B o e e e S R P M S S T —— e — i — —

S1 82 S3 Mean
PM 203,47 882.19 930.30 905.32
NB,D., 1573.53 1411.40 ;371.05 1618.67
KA 1454.33 1271.77 1736.70 1487.8
NB, g 1247.07  1123.43 158247 1317.66
PM x NB,D, 1178.70 1090.99 1419.33 1229.67
PM x KA 1048.90 951.22 1357.90 1119.34
PM x NB,p 995.07 913.18 1312.50 1073.85
F(6,14) 419.58%* 36.33** 9g.28%*
SE 11.952. 31.087 32.544
CD(0.05) 36.257 98.721 94,241
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PM x KA but recorded higher feeding rale Lhan PM x Nﬁls.

PM x KA and PM x NBig were on par.

4.1.3. Weight of larva

The dala representing Lhe weight of fifth instar
larva during {hree seasons and Lheir pooled values are

presented in Table 4.

Nuring the three seasons, Pure Mysore recorded the
lowest larvali;eight (1.40, 1.2V and 1.44g respectively). Tn
case of first experimental season, NB4D2 was on par with KA
and NByg, bul wvas =significanily heavier Lhan cross breeds. KA
was also on par with NBIB’ but was significantly higher in
larval weighl Lhan Lhe cross breeds. NB; g also exhibited a
similar performance bLowards the cross breeds. PM x NB4D2 wasg
on par wilh PM-x KA, bhul was slalistically heavier Lhan PM x
-NBIB' PM x KA and PM x NB18 wWere on par,

At the second SEASON NB4D2 (Z.B7g) was
sigonificantly higher in larval weight ihan others. KA was on
par with NBlBﬁbut recorded significantly higher value than

T

the cross breards, NB]B was superior to the oross breeds.

The Lhree cross breeds were on par.
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Table 4. Weight of fifth instar larva (g)

PM 1
NB4D2 3
KA 3
NBIB 3.
PM x NB4D2 3
PM x KA 2
P& X NB18 2
F(6,14)S
F(6,12)P 479,
- SE O.
CD(0.05) 0,

S S T S S — L S e T S . S — . s B .

*¥* Significant at 0.

Sl S, Sq Pooled
40 1.21 1.44 1.35
.33 2.87 4.17 3.46
.30 2.74 4.05 3.36
27 2.68 3.81 3.25
.04 2.49 3.74 3.08
.96 2.42 3.34 2.90
.93 2.40 3.32 2.89
a™ a7 2017.34%%  37.69**
031 0.042 0.017 0.117
094 0.126 0.052 0.380

01 levei
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In case of third season also NB,;D, C4.17 ¥
recorded superior value than others. KA was also heavier
than NB18 and the w©ross breeds. NBIB performed with higher
larval weight than .the cross breeds. Among the cross
breeds, PM x NB,D, was significantly heavier than PM x KA

and PM x NBIB’ but PM x KA and PM x NB!B were on par.

The pooled data showed that Pure Mysore recorded
the lowest larval weight of 1.35%, NB4D2 was on par with KA
and NBIB but was heavier than cross breeds. KA was on par

with PM x NB4D2 but was heavier than other two cross breeds,
NBy;g was on par with the cross breeds. The three cross

breeds were on par.

4.1.4, Length of larva

The data representing the length of fifth inatar
Jarva during the three seasonsand the pooled values are given

in Table 5.

Pure Mysore recorded a shortest length of 4,27,
3.93 and 4.27cm during the first, second and third seasons

respectively. During first time NB,D, {(5.47 cm) was
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Table 5. Length of fifth instar larva (cm)

S1 52 83 Pooled
PM 4.27 3.93 4.27 4.18
NB4D2 5.47 5.27 6.23 5.66
KA 5.33 5.07 6.13 5.51
NByg 5.27 4.97 6.10 5.44
PM x NB,D, 5.03 4.70 6.03 5.26
PM x KA 5.00 4.87 5.90 5.19
PM x NB,g 4.97 4.83 5.83 5.14
F(8,14)8
F(B,12)P 161.81*%  128.89** 367.98%%  19.49%*
SE 0.031 - 0.038 0.0386 0.115
CD(0.05) 0.094 0.115 0.108 0.344

e o T e e e o T e e e e e e e e e e e ey 1 e o . Ll S ey e ek Y . i bk ke o e

** Significant at 0.0t level.
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significantly longer than others. KA was longer Lhan c¢roas
breeds. NBIB was also longer than cross breeds. KA and NBIB
were on par. The cross breeds were on par.

In case of second season,NB4D2 (5.27cm) was longer
than KA, NB;B, PM x NB4D2. PM x KA and PM x NB]B' KA was on
par with NBIB but was longer than cross breeds. NBlB was
alsp significantly longer than cross breeds. The three cross

breeds were on par.

The third season showed that NB4D2 was on par with
KA, but was significantly longer than NBLB and cross breeds
KA and NBlS were on par with PM x NB4D2 but were longer
than PM x KA and PM x NBIS' PM x NB4D2 was longer than other

two cross breeds; PM x KA and PM x NB18 were on par,

The pooled data showed that Pure Mysore recorded a
significantly Jower length of 4.18 cm. NByD, was on par with
KA and NBlB, but was significantly longer tharn cross breeds.
KA was on par with NBla’ PM x NB4D2, and PM x KA, but was
significantly longer than PM x NBIB' NBIB and Lthe three

cross breeds were on par.
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4.1.5. Growth index (GI1)

The data showing growth index of fifth instar larva

during Lhree seasons and the pooled values are presented in

Table 6.
The three seasons revealed that Pure Mysore gol a
- B -
significantly lower GI than others. During firstséasq;iNB4D2

was on par with KA and NBIB' but was significantly higher in
the value than cross breeds. But KA and ana WEere on par

wilth PM x NB,D,, PM x KA and PM x NB, g-

The second season showed Lhat NB4D2 was
gignificantly higher in GI than others. KA and NB;g were on
par, but both of them were significantly higher in the J%lué

than c¢ross breeds. Cross breeds were on par.

The fhird season also showed that NB4D2 wag on par
wilh KA, but was significantly higher in GI than NBIB and
cross breeds. KA was on par with NB18 but  was bigher
than cross breeds. NB18 was ﬁlsn different from c©ross
bréeds. PM x NB4DZ was higher than PM x KA ;nd PM x NBIB‘

PM x KA and FM x NB18 were on par.
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Table 6. Growth index of fifth instar larva

S TR R L -t . Y T e ——— — — ] e . b o . .y N S ————— A Sk e e £k e S .} e = =

S1 82 S3 Pooled

PM 3154.01 2649. 60 3435.44 3079.68
NB4D, 6241.72 5807 .59 7227.76 6425.869
KA 8049.32 5528 .47 7139.44 6239.08
NB, g 6015.53 5534.65 7037.13 6195.77
PM X NB4D, 5970.10 §330.62 6555.15 5951.96
PM x KA 5909.91  5253.61 8247.93 5803.82
PM x NB,g 5848.18 5181.95 5238.34 5756.16
F(8,14)S

F(6,12)P 204.568**%  409.87%" 723.67%* 107.30%*
SE 75.864 53,123 48.911 111.320
CD(0.05) 230.134 161,149 148.374 343.043

T e e e e e e e e = = o . s o el e e i i . T e . oy . e e . oy T T . —— —— T . S b . e oy ey ey i e e e B

¥ Significant at 0.01 level
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Fooled data showed that Pure Mysore recorded the
lowesi GI. NB4D, was on par with KA aud NBIB but recorded
significantly higher vaiue than c¢ross breeds. KA and NBIB
vwere on par with PM x NB4D2, but both were significantly
higher than PM x KA and PM x NBIB' Cross breeds were on

par.
4.1.8. Number of diseased larvae

Pebrine, a prolozoan disease (CO: Nosema bombycis),

flacherie, a bacterial disease (COs: Streptcoccus bombycis

and 8. paslorianus), grasserie, a virus disease (CO:

Borrelina virus) were recorded during the experimental
seasons aﬁd.the total number of diseased larvae out of two
hundred larvae reared from the start of third instar was
counfed. Tﬁe data showing the number of diseased larvae in
three seasons and their pooled values are presented in

Table 7.

During the first season, the number of diseased
larvae in Pure Mysore was on par with NB4D2, PM x KA and PM x
NBIB; significantly lower than KA and NB18, but was

significantly higher than PM x NB4D2. NB4D2 was on par with



_ Table 7. Number of diseased larvae

A — . — — —— ———— T — — 2 Bk ok S ks Sk o Bl o Bl ok Sk o e e e o o o oy oy T Ty T g T . S . . . g g T P 2t . . —

Sl 82 S3 Pooled Percen—
tage
PM 61.06 119.28 62.32 78.74 39.37
(7.88) (10.97) (7.96) (8.93)
NB4D2 80.64 131.85 75.58 94,45 47 .22
(9.04) (11.53) (8.75) (9.77)
KA 100.59 151.498 101.31% 116,72 58.36

(10.08) (12.37) (10.11) (10.85)

NB; g . - 102.80 155,99 107.28 120.88 60, 44

(10.18) (12.53) (10.41) (11.04)

PM x NB,D, 18.71 74.66 18.29 393,11 16.55
(4.44) (8.70)  (4.39) (5.85)

PM x KA - 85.35 110.28 45.00 71.25 35,82
(8.15) (10.55)  (6.78) (8.50)

PM x NB;g 50.16 99.28 - 41.78 61.41 30.70
(7.15) (10.01) (6.54) (7.90)

F(6,14)8

F(6,12)P 21.38%% 100.904™% 35.03%F  41.22%*

SE 0.427 0.134 0.355 0.282

CD(0.05) 1.296 -  0.408 1.078 0.858

** Qignificant at 0.01 level

Figures in parentheses are [x + | transformation



KA and NBIB' NB4D2 recorded higher number than PM x NB4D2

and PM x NBla’but was on par with PM x KA.

DPuring the three seasons, KA and NBIB were on par
in larval mortality and were significantl)ly higher ibhan Lhe
cross breeds. PM x NB4D2 recorded a lesser value than other
two c¢ross breeds. But PM x KA and PM x NB18 were on par

during first and third season only.

During second season diseaze infestation in Pure
Mysore was significantly lesser than that of bivoltines but
was higher than cross breeds. NB4D, recorded lo;er value
than KA and NBIS' but was higher than cross breeds. PM x KA

recorded higher number than PM x NBIB'

Pure Mysore performed with a larval mortality which
was on par with NB4D2, signifiéant]y lower than KA and NBIS'
but was significantly higher ifthan cross breeds. NB402

performed like the multivoltine.

The pooled data revealed that Pure Mysore was on
par with NB,D, and PM x KA in respecit of the disease

infestation, but it was significantly lower than KA and NB]B'
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NB4D2 was lower than KA and Ib_lBlB. but was higher than the
crogs breeds. KA and NBIB were on par and both recorded
higher value than the cross breeds. FM x NB4D2 was
significantly lower than PM x KA and PM X NBIB' but the

latter two were on par.
4.2. Cocoon characters

4.2.1. Number of cocoons

The data relating to the number of cocoons
barvested out of two hundred larvae reared from the atart of

third instar in three seasons arc¢ presented in Table 8(a).

The dats of the first season indicated that, in
respect of number of cocoons harvested, Pure Mysore was
higher than KA and NB[B’ legser than PM x NB4D2, but was on
par with NB4D2, PM x KA and PHM x NBIB‘ NB4DZ wWAaS
significantly higher than NBIB and was lower than
PM x NB4DZ and PM x NBls,but was on par with KA and PM x KA.

PM x KA and PM x NBIB were on par.

During the three seasons, KA and NB18 were on par
and recorded a significantly lower number of cocoons,
PM x NB4D2 recorded a significantly higher number of cocoons
than others, with 181.00, 122.00 and 181.33 cocoons during

first, second and third rearing respectively.



Table B{a). Number of cocoons harvested Table &8(b}. ¥ield of cocoons (£) harvested
sl S2 S3 Mean Sl sz 33 Moan
PM 138.67 50,72 137.67 119,02 PM 114,00 60.00 119.33 9Y.78
NB402 119.00 65.00 124,33 103.77 NB‘D2 133.2% T6.6T §43.67 119.56
KA 99.33 49.00 93.64 81.99 Ka 124.67 57.33 132.3% 105,11
Nﬂls 97.33 44.00 92.67 78.00 HBIS 123.00 £3.33 109.57 9k, 33
PH X NB4D2 181.60. 122.00 181.33 161.43 FM X NB4D2 236.33 141.33 270.67 216.11
PM X KA 134,33 69.67 154.33 126.11 PH X KA 177.33 100.67 209,00 162.33
PM X Nﬂla 148.67 100,67 157.67 136.67 FPH X NB]S 183.33 105.00 216.33 168.87
3y x 1§ 33 ]
F(6,14) 19.90"% 00.76*% 45.21 F(5,14} 26.14  160.87°" 73.92
SE 6.574 2.957 4.716 SE 8,844 2.8%1 7.010
cD(0.05) 19.543 8,971 14.30% CD(0.05) 26.929 7.739. 21.26%
w7
Table 8{c). Percentage of spinnlng Table &{d}. $lz¢ of cocoons {(MNumber/slitre)
S1 s2 S3 Pooled S1 52 S? Pooled
PM 69.33 40.33 65,82 59.76 PH 267.00 212.00 263.00 299.00
{56.42) (39.42) (56.06) (50.63)
N‘B‘D2 59.50 34.00 62,17 51.84 Nﬂ4D? 104.00 110.60 8,33 104.11
{50.47) (35.67) ({52.04) (46.06) i
KA 49.867 24,00 £49.17 40.55 KA 109.00 114.00 104.0Q 109,00
(44.81) {29.33) (44.52)} (39.6%)
NBIS 48.67 Z28.67 46.33 40,83 NBIG 111,00 114,00 106.00 110.33
(44.24) (32.37) (42.89) (39.72)
PM X NB‘Dz 90.50 61.00 90.67 82,54 PM X NB‘D2 124¢.00 139.00 119.00 124.33
(72.05) (51.35) {72.21) {65.31)
PM X KA 67.17 44.83 77.17 63.64 PM X KA §27.00 3132.00 122,00 127.09
(55,04) {42.03) (61.44) (52.99)
PH NBla 74.33 50,33 18.83 68.54 PM X NBia 123,00 134.00 123.00 t28.32
{59.56) (46.19) (82,16) (565.88)
F(6,14)S F(6,14}S
] $ 4 141 1 11 13 1§ 1 4]
‘F(6,12)P 17.65 15.36 33.07 13.278 F(6,12)P 457,89 901.21 $00.61 1905, 73
SE 2.277 1.957 1.703 2,516 SE 3.207 2.44) 3.002 1.589
CD{0.0%) 6.906 §.936 5.167 7.754 CcD(0.05} 9.729 7.312 9,108 4.496

£ Significant at 0.01 level Flgures !n parantheses ardg angular transforsation



53.49"
0.007

0.023

60.9%

61.69

50.07

$7.44

Table 8(e). Single cocoon weight (f) Table &{f), Shell weight (g}
Sl s2 53 Pooled Sl s2 33
PM C.86 0.75 0.83 0,81 PM 0.11 0:10 0.11
NB‘D2 1.51 1.47 1.47 1.48 qunz 0.27% 0.26 0.27
KA 1.60 1.54 1.52 1.566 KA 0.26 0.25 0.27
NBI& 1.49 1.41 1.46 1.4% NB’S 0.24 0.23 0.25
PHM X NB‘D2 1.36 1. 31 1.45 1.37 MM X NB4D2 0.22 0.21 .26
PM X KA 1.47 1.39 1.51 1.46 PM X KA 0.21 0.20 0.24
FM x NBIS 1.35 1.20 1.44 1.36 PM x ana 0.2D 0.20 0.28
F(6,14)8 - - " - F(6,14)}S - -
F{&,12)P 30.70 715.90 977.06 47.34 F(6,12)P 237.89 638.19 910.93'
SE 0.044 0.010 0.008 0.936 SE 0.009 0,002 0.602
cnl0.05) 0,138 0.030 0.024 0.111 cD{0.05) 0.027 0.007 0,006
Table 8{g) Shell ratio (percentage} Table 8{h). Reelabillty (percentage)
8, s, Sy Mean S, - s, L
PM 12.94 13.3) 13.2% 12.17 PM 39.%1 43.3536 12.32
NB4D2 17.88 17.69 18.37 17.98 NB402 58.68 564.77 73.94
KA 16.2% 16.22 17.76 16.75 KA 59.9%1 62.61 T1.31
NBla 16.11 16.31 17.12 16.51 NBle E5.58 60,16 67.190
PM x NBQDZ 16.18 16.03 17.24 16.498 PM X ND4D2 §2.01 $3.04 $G.03
PM X KA 14.28 14.39 16.89 14.85%5 PM X KA 50.08 50,16 49,96
PM X Nﬂla 14.81 15.38 16.67 15.62 PH X "B1a 49.47 47.089 46,77
6
F(6,14)S - - P F(6,14)8 sx - z
F(6,12)P 14.73 60.16 170.50 F{6,12)P 9.72 9.16 32.08
SE 0.419 0.183 0.128 SE 2.186 2.584 2.23%
cDt0.05) 1.273 0.5566 0.3%90 CD{(0.05) 6.630 T.840 6.7581
1z significant at 0,01 lovel
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Second season showed thal Pure Mysore recorded
higher number of cocoons than biveoliines, and was lesser
than PM x NB4D2 and PM x NBIB’ but was on par with
f%{ x KA. NB4D, recorded a significantly higher number of
cocoons than KA and NByg, but recorded a Jesser number th#n

cross breeds. PM x KA recorded significant!y lower number of

cocoons than PM x NB4D2 and PM x NBIB'

It ia evident from the table that during third
season, the number of cocoons of Pure Mysore was
significantly higher than those of KA and NBIB' but recorded
lesser than those of_ cross breeds and was on par with NBgD,.
NBy4Dgy was significantly higher Lhaﬁ KA and NB;g, but was
gignificantly lesser than c¢ross breeds. But PM x KA and PM x

NB18 were on par.
4.2.2. Yield of cocoons
The data representing the yield of cocoons (g2 in

three seasons out of two hundred lervae reared at start of

third instar are presented in Table B{(b).



The first season showed that in case of yield or
cocons, Pure Mysore was on par with the biveltines, but was
lesser than cross breads. Biovoltines were also lesaser than

cross breeds.

During first, second and third seasons, PM x NB4DZ
performed with gignificantly higher yield of 238.33, 141.33
and 270.87 g respectively, but PM ¥ KA and PM x NB18 were on

par.

Pure Mysore was on par in yield with KA and NBIB’
but was lower than others during the second season, Value of
NB4D2 was higher than KA and NBIB; KA and NB18 were on par,
and the three bivoltine were significantly lower than cross

breeds.

During the third season also Pure Mysore was
significantly lower in yield than NB4DZ and cross broads, but
was on par with KA and NBIB' NB4D2 was on par with KA and
was lower in yield than c¢ross breeds but was higher than

NB KA was higher in value than NBIB’ but was lower Lhan

18-

cross breeds. NBIB was also lower than cross breeds.
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4.2.3. Percentage-of spinning

The data showing the percentage of spinning of
cocoons out of two hundred larvae redred from Lhe starti of
third instar during the three seasons and the pooled wvalues

are presented in Table 8(c).

In case of Pure Mysore it was on par in spinning
percentage with NB4Dz, PM x KA, and PM x NBla' but was higher
than KA and NBIB’ and was lesser than PM x NB4D2, during the

first and second =seasons.

In the first season rearing NB4D2 was zignificantly
lower in spinning percentage than PM x NB4D, and PM x NB;g:

but was on par with others.

KA and NBIB were on par in the values but was

lesser than cross breeds during the three seasona.

PM x NB4D2 recorded the highest percentage of
72.05, 61.00, and 90.87 during the first, second and third

seasons respectively, while PM x KA and PM x NBIB were on

par.



The wvalue of,NB4D2 wqﬁlhigher than XA, but was
e

lesser than cross breeds and was on par with NByg during Lhe

second season.

At the third rearing time Pure Mysore was on par
with spinning percentage with NB4D2, higher than KA and NBIS’
but was lower than cross breeds. NB4D2 was higher 1in the

value than KA and NBlB’ but was lower than crcss breeds.

The pooled values also showed that Pure Mysore was
on par in spinning percentage with NB,D,, ¥M x KA and
PM x NBIB' higher than that of KA and NBIB’ but was lesser
than that of PM x NB4D2. Value of NB4D2 wWAagR on par-with KA,
NByg. and PM x KA, but was lesser than PM x NB4D, and M x
NB(g- Values of KA and NB;jg were on par with each other, and
was lesser than cross breeds, éM X NB4Dsy (82.54 percentage)
recorded the highesai value. PM‘x KA and Pﬁ X NBIB were on

par.
4.2.4, Size of cocoons
The values represening the size pf cocoons (number

per litre) during the three seasons and the pooled values are

presented in Table 8(d).
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The rearing during the three seasons indicated
Lhat Pure Mysore had the lowest size of cocoons. The three
bivollines were on par, and recorded the highest gize.
PM x NB4D,, PM x KA and PM x NB;g were on par and recorded

lesser size than bivoltines,.

The pooled data showed that Fure Mysore had the
least size.NB4D2 was on par in size with KA but was higher
than NB18 and cross breeds. Cross breeds were on par, but

had a significantly lesser size than bivoltines.
4.2.5. Single cocoon weight

The single cocoon weight (g) in three seasons and

the pooled values are presented in Table 8(e).

Pure Mysore recorded a significantly lower sgingle
cocoon weight during the three rearing seasons. During first,
season value of NB4D2 was on par with KA, NBlB and PM x KA,
but was significantly higher thap PM x NByDy and PM x NByg.
KA recorded the weight of 1.60 g which was on par with NBIB’
PM x KA, but was significanily higher than PM x NB4D2‘

and PM x NB gNBygimpry par in the value with PM x NByD,
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and PM x KA, but was significently higher than PM x NBlB'

The three cross breeds were on par.

The second season study revealed that NB,D, was
significantly lesser in single cocoon weight than KA but was
significantly higher than NBIB and the three cross breeds.
KA recorded the highest single cocoon weight NB]B wa s
signilficantly higher than PM =x NB4D2 and PM x NBlB' but

on par with PM x KA. PM x KA was higher than PM x NB[B'

The wvalue of third rearing showed that NB4D2 was
on par in single cocoon weight wilh NBIB and PHM x NB4D2, and
wag significantly higher than PM x NBIB' but was
gignificantly lower than KA and PM x KA. KA was on par with
PM x KA, but was significantly higher than others. NB18 was
on par with FM x NB4D2 and PM x NB;g- PM x NB4D, and
PM x NBIB vere on par and they were was significantly lower

than PM x KA.

The pooled data showed that Pure Mysore had the
least single cocoon weight. OLhers were significantly higher
than 1it,. NB4D2 was on par with KA, NBIB’ PM x NB4D2

-and PM x KA, but was higher than PM x NBIB‘ KA was on par
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wilh NBIB’ PM x KA, but wAaSs higher in value Lhan
PM x NB4D2 and PM x NBjg- NB;g was on par with cross

breeds. Cross breeds were on par NBIB'
4.2.6. Shell weight

The data representing the shell weight (g) in three

seasons and their pooled values are presented in Table 8(f).

A significantly lower shell weight was observed by
Pure Mysore during the three bxﬁerimenta] seasons, and
PM x KA and PM x NBIB were on par, In case of first season
value of NB4DZ was on par with KA, but was significantly
higher than others. KA was on par with NBIB’ but was
significanily higher in value Lhan cross breeds. NBIB waSs on
par with PM x NB4D2, but was  higher than PM x KA and
PM x NBg4. PM x NB4D, was on par with other two cross

breeds.

NB4D2 recorded a significantly higher value than
others, during the second season.KA performed better than
NBlB cross breeds, and NB18 WA S also higher in shell

weight than cross breeds PM x NB4D2 was higher than PM x KA

and PM x NB‘B'
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Third reafing also indicated that WNB,D, and KA
recorded the same weighi (0.27g). This was significanlly
higher than NB18 and cross breeds. 'NB18 and PM x NByD, were

on par. They were higbher Lhan PM x KA and PM x NB;g.

The pooled data showed that Pure Mysore recorded a
shell weight of 0.10 g, which was significantly lower than
thoese of others. NB4D2 was on par with KA, but was higher
"Lhan others KA and NB]S were on par but they were higher
Lthan cross breeds. NBIB Qas on par wilh Pﬁ X NB402 and buti
was higher Lban FM x KA and PM x NBIB‘ The cross breeds were

on par,

4.2.7. Shell ratio
}
The data represenlting the =hell ratio (as

percentage) ig Lhree seasons are presenled in Tabie BCg).

Pure Mysore reocorded Lthe lowest values of 12,94,
13.33 and, 13.33 percenitage during Lhe first, second and Lhird
seasons respectively, while NB402 recorded the highest

values of 17.88, 17.69, and 18.37 percentage respectively
T«
during Lhese oceassions.
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Puring first season KA was on par with NB;jg and
PM x NB4D2, but both were higher in shell ratio Lhan PM x KA

and PM x NB NB]B was on par with PM x NB4D2, bul was

18°
higher Lhan F4 x KA and PM x NB g.

During the three seasons PM x NB,D, was
significantly higher in shell ratio than PM x KA and PM x

NBIB!

The values ol PM x KA and PM x ]‘a‘lll18 were  on par

during first season.

KA and NBIB performed similarly like the first
season during the second season also, and PM x KA was lower
than PM x NBEB'

I{I

During the third time, value of KA was higher than
NB18 and cross breeds. NB{B was on par with PM x ND4D2, but
was higher than PM x KA on FPM x NBIB' PM x KA WA S

lower fhan PM x NBIB
4.2.8. Reelabilily

Table 8(h) represents Lthe reelability (percenitage)

of cocoons in Llbhree seasons and iLheir pooled values.
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During the first season, Pure Mysore recorded a
reelability of 39.51% which was significantly lower than
others. Value of ]:IB4D2 was on par with KA, and NBIS’ but was
higher than cross breeds. KA w#s on par with NBlB; bul was

significantly higher than cross breeds. NB18 was on par with

PM x NB4Dz, and PM x KA, but was higher than PM x NBI&'

The values of three cross breeds were on par during

the three seasons.

During second season, reelability of Pure Mysore
was on par with PM x KA and PM x NBIS' but was significantly
lower thao others, NB4D2 was on par with KA and NB!B, but was
higher than others. KA was on par with NBIB' but was higher
than eross breeds. The value of NB18 wasg on par

with PM x NB4D2, but was hit¢gher than PM x KA and PM x NB]B'

Third season showed that the reeladbility of Pure
Mysore was on par with PM x NB;g but was lower than others.
NB4D2 was on par with KA, but was higher than others. KA and

NB18 were on par, and they were higher than cross breeds.
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The poolted data showed that the reelability
percéntage of Pure Mysore was on par with PM x KA and
PM x NBIB , but was significantly lower than others. NB4D2
was on par with KA and N8185 but was significantly higher
than cross breeds. KA was on par with NBIS and was higher
than cross breeds. NB;g was on par with PM x NB4Dy; but was
higher than éM x KA and Pt x NB;gq. The three cross breeds

were on par.

4.3. Adult characters

4.3.1. Fecundity
R
The data on the fecundities of moths in three

seasons and their pooled values are presented in tabile 8(a).

During the three season, Pure Mysore reorded the
lowest fecundity and NB4D2 was higher ihan it but was lower
than KA and NB;g During first time KA recorded the highest

fecundity than the other three pure races.

At the second and third experimental seasons, KA

was on par wilh NBIB in respect of fecundity.



78

Table 9(a). Fecundity (no. of eggs/moth)

Sl Sz S3 POOIEE___
PM 403 .00 399.00 403.00 401 .87
NB,D, 485.00 448.00 469.00 480.87
KA 502.00 487 .00 510.00 499.67
NB, g 493.00 480.00 439.00 490 .87
F(3,12)S _
F(3,6)P 240.99%% 241.24"% 136.90™" 70.32%*
SE 2.879 2.582 4.107 5.278
CD(0.05) 8.873 7.958 12.859 18.285

N S a2 Sa Fooled
PM 0.70 0.85 0.70 0.68
NB,D., 1.23 .19 1.23 1.22
KA 1.35 1.29 1.38 1.33
NB, g 1.29 1.24 1.30 1.28
F(3,12)8 * %k ok Y %
F(3,6)P 121.30 606.72 141.07 245.10
SE 0.027 0.012 0.025 0.019
~ CD(0.05) 0.083  0.037 0.078 0.067

¥ Significant at 0.01 level
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The pooled data showed that Pure Mysore was
statistically lesser in fecundily than clthers. The value oi
NB4D, was higher than Pure Mysore, but was lower than KA and

NBIB' KA was on par with NBIB'

4.3.2. Female pupal weight

The data on the female pupal weight of pure races
in three seasons and their pooled values are presented in

Table 9(b).

During the three seasons, Pure Mysore had a
significantly Jower female pupal weight. During first season
NB4D2 was on par with NBIB' but was significantly tower than

ihat of KA, and KA and NB]B were on par.

During second seaso NB4D2 reconded significantly
lower value than KA and NB;g. KA recorded highest weight.
At the time of third rearing NB4D2 was on par with NB;g, but

was lower than KA. KA and NB,g were on par.

Pooled values indicated the lowest female pupal
weight for Pure Mysore. N84D2 was on par wilh NB18 and was

significantly lower than KA. But KA and NB[B ware on par.
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4.4, Correlation studies J

Correlation studies were conducted between the
weather parameters viz.gy temperature, and relative humidity
(Appendices I II and IITI) with the varicus bioclogical
characters of the different races and cross breeds of

silkworm.
4.4.1. Temperature

Resultg of correlation studies of temperature with

biological parameters are presented in Table 10.

Temperature had no significant influence on Lhe
missing perceniage of larvae during the early instars, total

iarval duration, and reelability.

In the case of duration of first instar and single
cocoon weight,temperature in fabt, showed a s1gnificant
negative correlation in the three cross breeda but no
significant influence on pure races. The duralion of first
moulting and shell weighl had a significant negative

corretation with all lines except with NB402. In the case of



Table 10. Vaiues of simple correlation

coefficients of temperature with biological characters

Temper-
ature (°C) 1 2 3 4 5 6 7 8 9 w0 ©® 2 113 14 5 B 7 B\ 19 20 A = N AH B B
S, 812 2800 2787 2804 2875 2872 2875 2865 2010 2890 2865 2865 2890 2800 2890 2865 2BE5 2865 2865 2565 7865 2865 2865 2872 2BH) 2880
3, 2050 205 2075 2075 2075 3015 3018 220 3078 050 2855 2095 3050 050 0S50 2095 2098 295 2095 2095 2098 2095 2095 040 015 3015
Sy 806 2866 2850 2799 2675 2681 2775 715 2605 2808 2765 2765 2808 2808 2808 2765 2765 27E5S 2765 2765 ZES 2765 WHS B9 7B U
Correlation coeffigients
PM 062 005 094- 070 L£0O7 008 053 060 074 D79 006 064 075 09 097 098 067 087 092 084 054 08 020 038 028 03I
NB,D, 007 006 066 078 073 0H71 068 05 08 079 012 09 084 087 091 097 0B 0B 0M 074 F5 029 040 O 083 667
KA 00t 006 08 078 074 067 048 061 059 073 033 085 0% D089 092 098 080 090 092 083 019 072 071 016 085 068
N8g 91 006 093 078 085 071 04% 065 062 081 029 093 09 0% 09t 0%9 OHB1 085 DB 073 HS2 072 050 D01 080 4N
PMxNBD, 01 082 083 097 035 019 075 060 064 051 061 09 097 083 098 087 D77 0% 0% 079 080 089 L7300
PMxKA 012 082 094 09 035 007 0% 073 078 019 0456 D90 099 LSO 088 056 070 094 0% -078 084 00 067 002
PMxNB,, 015 080 084 0985 033 002 083 073 076 052 035 083 098 LH 073 0% 071 D87 093 075 084 08 057 092
* Significant at 0.05 level ** Significant at 0.01 level
1. %ofearly loss of larvae 2. Duration of first instar 3, Curation of first moulting 4, Duration of second instar 5.  Duration of second moulting
6. Duration of third instar 7. Duration of third moulting 8. Duration o fourth instar 9.  Duration of fourth moutting 10.  Duration of fifth instar
1. Totaltarval duration 12.  Leaf consumption . - 13.  Weightoflarvae 14, Lengthoflarvae 15. Growthindex
16.  No. of diseased larvae 17.  Percentage of spinning 18. No.ofcocoons 19. ‘yileld of cocoons. 20. Size of cocoons
21.  Single cocoon weight 22.  Shellweaight Z3, Shellratio 24. Reelabilty’
25.  Fecundity 26. Female pupaiweight :

6L
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NB4D2. no significant variation was observed. Duration of

gsecond instar, weight and growth index of larva during fifth

instar, length of fifth instar larva percentage of spinning,
i

number and yield of cocoons harvested were correlated

negatively and significantly in all races and cross breeds.

The second moulting duration and duration of third
instar showed a significant pegalive correlation 1n
bivoltines, but no significant variation observed in others.
Fecundity and female pupal weight were also showed a similar

trend ie, no influence on Pure Mysore.

NB,D,, PM x NB,D,, PM x KA, and PM x NBla.' showed
a significant negative correlation with temperature in third
moulting. But there was no corrélation in others. The
duration of fourth instar revealed that only PM x KA
and PM x NB[B showed a significant positive corretlation, but
others were insignificant. The duration o©of Ffourth moulting
was significantly and positively correlated in Pure Mysore,
NB,D,, PM x KA and PM X NB,;g, but in KA, NB,g and PM x NB4D,
only an insignificant correlation was observed. In Pure

Mysore significant and negative relationship was observed 1in

the case of larval duration of fiflLh instar. In bivoltines a
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significant and positive correlation was noticed. In cross

breeds, ithe relation was in significant.

The leaf consumption was negatively and
significantly correlated with temperature in all siikworm

lJines except in Pure Mysore.

The numberg of diseaged larvae was positively and
significantly correlated in all races and cross breeds.
The number of cocoons per Jlitre increased in all lines which

denoled a decrease in size.

Shell ratio showed an insignificant correlation in
Pure Mysore, NB4D2, NBla and PM x NBIB. In KA, PM x NB402
and PM x KA, a significant and negative correlation was

nokiced.
4.2.2. Relative humidity -
The simple correlation coef{ficients of biological

characters with relative humidity is presented tn

Table (1.



Table 11. Values of simple correlation coefficients of relative humidity with

biological characters

RH (%) 1 2 3 4 5 6 7 8 9 10 b 2 B N 15 16 17 18 19 2 21 z pA) A . %
§ 8365 8175 8925 833 8325 827 7850 7800 7440 7640 600F 8001 7640 7640 7640 BOOT BOOY 6001 BOOT 8)OY 8OO 8OO BOO1 7761 7935 7935
5 7678 00 7825 7650 6125 7316 7242 7028 6945 7380 7345 7345 7280 7380 7380 7345 7345 7345 T345 T3I45 7145 7345 7345 7462 7500 7500
$4 BA51 8425 B125 B458 8000 8743 B4S50 8659 BBO0 B240 8475 B4TS 8240 6240 824D B4TS 8475 BATS BATS BATS 8475 B4TS B4T5 8145 8410 B4I0
Correlalion coefficients
PM 057 068 076 077 02 015 059 074 D68 088 007 064 066 070 050 09 D079 08 093 0B 05 08 021 008 025 03
NB,D, 013 069 028 07 077 052 06 073 080 059 013 09 09 098 088 097 ‘081 0% 081 074 005 029 039 053 078 053
KA 006 069 072 ©c81 081 046 038 077 051 050 035 095 09 099 093 038 082 091 093 073 0B 072 071 065 085 023
N84 017 070 076 081 070 052 039 081 053 069 030 093 085 099 098 099 083 086 081 073 053 072 049 058 077 035
PMXNBD, -005 025 075 0% 055 005 069 073 05 06 060 09 088 039 0% 0% 077 089 0% £79 081 089 074 028
PMxKA 006 025 071 097 05 032 08 084 073 008 045 090 083 099 090 0% 079 084 097 078 084 090 068 003
PMxNByy 008 046 071 097 053 027 081 08¢ -067 02 034 090 094 039 059 D% 076 087 09 075 084 089 058 007
* Significant at 0.05 level ** Significant at 0.01 leve!
1. % of early loss of larvae 2. Duration of first instar 3. Duration of first moulting 4.  Duration of second instar 5. Duration of second moulling
6.  Duration of third instar 7. Duration of third moulting 8.  Duration o fourth mstar 9.  Duration of fourth mouliing 10. Durabcg of fifth instar
1. Totallarval duration 12.  Leafconsumption 13.  Weight of larvay 14.  Length of larvae 15.  Growthindex
16.  No. ofdiseased larvae 17.  Percentage of spinning 18. No.of cocoons 18. Yield of cocoons 20. Size of cocoans
21.  Single cocoon weight 22, Shellweight - 23. Sheltratio 24.  Reelability
25.  Fecundity 26. Female pupal weight

c8
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The percentage of missing larvae during the early
insltars dvuration of third instar, total larval duration,
reelability and female pupal weight were insignificantly

correlaled with relative humidity

The duration of firsl instar was significantly and
posilively correlaled with relakive humidily in pure races
only. Tn c-oss breeds an insignificant correlation was
noliced. The duralion of first "mnulting and shell weight
were was significantly and posilively correiated in all lines
excepl in NE4D,. But Lhe duraftion of second instar, lenglh
of fifth instar larva, percentage of spinning, number and

yield of cocoons harvesled were posilively and significanlly

corrleated in allt lines.

The duration of second meoultbting and fecundity
showed a significant and positive correlation in bivoltines;
and a non-significant correlalion in olhers. The duration
of Lthird moulting and single cocoon weight showed an
ingsignificant correlation with relative humidily 1n pure

races, bul in cross breeds a significant and posilive

correlation was observed. The duration of TfTourth instar,

number ol digeased larvae wore negalively and significanlly
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correlated with relative bhumidity in all races and cross
breeds. Number of cocoons per litre was decreased in all

lines which revealed an in¢rease in c¢ocoon size. In the case

T
of fourth moulting,. Lthe duration was negatively and

gignificantiy correlated in Pure Mysore, NB4D2, PM x KA
and PM x NB;B. In olhers an insignificant correlgtinn was
observed.- Duration of fifth inslar was positively and
significantly related in Pure Mysore, and negatively in NBlB'
In others, an ingignificant correlation was observed.

The leaf consumption showed an insignificanﬁ
correlaltiorn. in Pure Mysore, but a positve and significant

correlation was observed in bivoltines and cross breeds.

Iﬁ cagse of weighl of f[ilih instar larva all

alffected positively and significantly.

The growth index of fifth ingslar Jlarvae was
showed positive and significant corelalion in all lines

'
excepl in PM x NB; g

Shell ralio was- positively and significantly

correlated in KA, PM x NB,D, and PM x KA.
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DISCUSSTON

The present investigation was done to evaluaizs tihe
performance of populgr bivoltine races viz. Nﬂéﬂz, KA and
NB;g and the cross breeds of multivoltine x  Dbivoltine
viz. PM x ¥B4D2, PM x KA and PM x NBIB and the multivoltine.
Pure Mysore which was used as a check, with reference to
cocoon yield, commercial qualities of cocoons and seazonal
influence in order to identify a promising race suitable for
the sericulture farmers in the southern districts of Kerala.
Rearings were conducted in three seasons; during the cold
season : December—-January, summer season : February-March,
rainy season : May-June in 1893-1994. The results obtained

from the present investigation are discussed below.

In all the three seasons the percentage of missing
larvae revealed a uniform pattern in case of bivoltines and
cross breeds, but in case of Pure Mysore though the first two
seasons were having similar effect to biveoltines, 1n the
third season percentage was lesser than that of the
bivoltines., This indicated that there was né significant
genetical influence for the races in the earlier stages‘of

the larvae even under different climatic conditions prevailed
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during the ifthree seasons. But it may be noted that
percentage’hgs much higher ranging from 20.8 to 26.80 in
different scasons. In case of feeding and moulting durations
in early instars there was no significant variation between
races. The oross breeds behaved almost in the same pattern
in all the Lhree seasons. The resull obtained on Lhe
percentage of missing larvae were promising as Lhe Lhree
bivoltine races performed alike in the early inslars. Cross
breeds have shown higher resistance to the climatic
gsituations unlike the bivoltine races and this may be due fo
heterosis as referred by Baig et. al (1991). In respect of
misasing larval percenfage, the cross breed can be identified

as the suitgb]e lines, for Kerala conditions.
1)
H

Thé feeding and moulting durations recorded for Lhe
first and third instars indicated that the bivoltine races do
not differ much among them. Bul durin<y the fourth and fiflh
instars, the bivolline races varied in their feeding
durations and NB4D, bad a shorter Anratijon in all seasons.
Siﬁilar findings were reported by Krishnaswami el. al
(1991b) who revealed Lhat Lhere was no gignificant difference

in the durations of feeding and mou'!’ ‘nyg periods for the

bivoltine and multivoltine race~ ‘uring lLhe first Lhree
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sktadia and-difference were observed during the fourth and
fifth inslars. The stalistical difference observed in early
insttars in case of second season may be'due to the

interaction of disease incidence and racial characters.

NB4D2 consumed more food during iLhe Lhree seasons.
This race Fecorded shortesat total larval duration than other
bivoltinew, Same observation was reported éarlier
(Annonymous, 1984b). This higher rate of consumption and
shorter larvail duration bave not reflecled in the larval
wéight dué}ng fifth instar or in single cocoon weight.
larval character of NBy4Dy coming to earlier maturity than KA
and NB18 is advanlageous, for the easy rearing of'the larvae

without any loss in yield.

(Of the cross breeds, PM x NB4D2 had shorter larval
duration during the fourth and filrth instars, irrespective of
the seasons. The racial character of early maturity had
expressed in Lhe cross breeds. The olher two cross breeds
were of the same duration. All Lhe cross breeds had a lesser
larval duralion compared Lo Lheir parents, Resulls of same

Ly .

nalture wasireported by Iyengar et al. (1983), and suggested
i

us due fto the bhybrid vigour of Lhe F1 generation. Pure
l



88

Mysore had the l!longest larval duration which 19 well
accounted for its racial character. De (1978) had reported
that it may be due to the degeneration of the race. But
whether it is a deterioration or a fixed genetic make up is

to be confirmed.

The leaf consumption which is an indication of the
performance of the silkworm race with respect of
productivity, 1is an important parameter for the efficient
convérsion of food into cocoons. The genetic make up of the
particular race, combined with the quality of the leaf and
climatié cﬁnditions, usually decide the rate of consumption.
Though NB4D2 ranked first in leaf consumption, the si1ngle
cocoon weight of this race was on par or less than KA. But
the shell weight and shell ratio were higher 1n NB4D2. This
indicate that the conversion of food into silk is more
efficient in this race than the others. Piita: and Hapu
(1882) also found that NB,D, had higher shell ratio than
NBIB‘ KA was ranked next to NB4D2 in leaf consumption and
for single cocoon weight it was ranked above NB,D,. Tﬁis
race also is having efficient rate of conversion of food into
cocoon. NBlB ranked only last among the three in food

consumption,single cocoon weight and shell weight. According
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to Penkov and Long (13987) cocoon weight, shell weilght and
silkiness were genetically conditioned. Another report
stated that KA had the highest cocoon weight ihan NB4Ds and

NB, g (Anonymous, 1984a).

The cross breeds were inferior to their male
parent, bivoltines in leaf consumption, in aill the three
seasons. The single cocoon weight was corréspondingly lesser
for the first and secona seasons, but during the third
seasons they were on par with the corresponding bivoltine
parent eventhough they consumed only lesser quantity of food.
During this season, the average temperature remzined low
27.65°C and retative humidity was higher (B4.75 per cent).
The rate of consumption was also higher during this season,
and climatic conditions might have favoured for the efficient
utilization of food which had resulted in higher larval
weight and proportionate cocoon weight (Kaufman and Bayers,
1972). Of the cross breeds PM x NB4D2 was superior to other
cross breeds in food consumption but in case of single cocoon
weight, the character of the bivoltine parent has reflected
as the PM x KA combination ranked first in single cocoon
weight. For the shell weight and shell ratio PM x NB4DZ
remained superior to others. The efficient conversion of
food for shell production in PM x NB4D, was earliier recorded

by Raman et. al (1993).
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Pure Mysore recorded the lowest food consumption
thban bivoltines (Prakesh eft. al., 1987), lowest larval weight
and cocoon weight (Jolly et. al., 1982), and minimum shell
weight (Sonwalkar, 19892) and significanlly Jlower shell ratio

{(Vigswantha, 1987) as expected.

The reelability of bivoltines were on par during
the first two seasons, bhut during the third time NB4D2 was
superior Lo NQIB' Reelabilily is related Lo Lhe shell weight
and NB4D2 was having higher shell weight and shell ratio
cempared to the others. The temperature was not bhaving
influence in the reelability and hence high reelability
expressed by NB,D, is a racial character and can be acceplted
as a race suitable under the existing conditions. Thé size
of cvocoons oihcross breeds were on par and were smaller than
bivoltines. The racial quality of NB,D, was reflected
in the hybrid also. PM x NB4Dz was belter Lhan olber cross
breeds in shel!l weight and shell ratio, but the reelability
was on par and Lhis may be due to Lhe characiers of
multivoltine which is having low reelability as its racial
character, and it is nol amenable gu modern realing

techniques. Similarly Jolly et 1 (1981) reported that

mullLivoltine has lower reelability iLhan bivolilines, and
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Sonwalker (1992) revealed that lower reeling performance of
]

multivoltiﬁb cocoonsg than bivoliine cocoons was because
-

automatic rezling technique was meant for bivoltine cocoons,

buf mullivolltine cocoons being flossy/flimsy with short

filament cauvse loss in yield.

There were having incidence of diseases in lhe
bivoltine races, NBy race has completely failed during Lhe
initial rearving itself which was faken in November-December
1993 and hence it could not be continued for the rest of Lhe
experiments. Jayaramaiah and Kuberappa (1978) has reported
that no race is immune to disease and during the present

investigatﬁnn also the pure races and cross breeds were
affecled b;zmild peﬁrine grasserie and flacherie. The
disease incidence was more in second season probably due to
|
the high tewperature prevailed in Lhe range of 28.75 -
31.75%9%C. 0Of the bivoltines NB4D2 was superior .to KA and
NByg- In the cross breeds PM x NB4D, PM x NBjg and PM x KA
were rankeé in order. The percentage of spinning was more in
NB4D2 among the bivollines as Lhe rate of disease incidence
was lesser. Among the cross breeds also the combination with

NB4D2 was ranked first in disease incidence, percenlage of

spinning and yield of cocoons. The beltier performance of
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NB4D2 wilb respect Lo disease incidence percentage of
spinning and cocoon yield were reported earlier by Benchamin
el al (1978). The variation belween Lhe seasons was due to

Lthe climatic conditions prevailed in different seasons

(Viswanatha, 1987).

In case of cross breeds, each cross brecd was
superior Lo ils corresponding bivoltine parent in respect of

‘
disease res:stance and cocoon productivity. This was due to
the incorporation of Lhe tolerant multivoltine characler and
superiority of the cross breed was due to the heterobelliosis
ie, F! bybrid exhibiled hybrid vigour which was superior to
the better parental value (Singh, 1983). The superiorily of
PM x NB4Dy to obther cross breeds in respecl of cocoon

productivity was reporlied earlier by Viswantha (1987) and

Siddappaji el

L,

al (1987).

Pure Mysore was superior to bivoltines in discase
incidence during the second season but during first and
Lhird mseasons, it was similar Lo NB4D2. Wilh respect to
percentage ol spinning, it was similar to NB4D2 irrespectivé
of seasons bubt was higher than KA and NBlB' Devaiah (1973)
reported thait multlivoltine recorded higher number of cocoons
than bivoltines. In the present study also NB,4D, bhas been

performing well as a pure race nexi to Pure Mysore.
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Fecundity was highest in KA during first season,
and during nexl Lwo seasons is on par wilh NB g but bolh were
superior to NB4D2 and Pure Mysore., Similarly according Lo a
study report KA, NBIB and NB4D2 recorded the fecundities of

582, 559 and 547 egg respectively (Anonymous, 1987a).

In the present study the female pupal weight was
higher in races with high fecundities. This was earlier
reported b; Jayaswal et al (1991), Since KA recorded a
bigher single cocoon weight and a lower shell weight which

have resulted in a higher female pupal weigZht and thus it

reflecled in higher fecundily.

The climate during Lhe three seasons had no
influence oi Lhe percentage of missing larvae during early
instars and Lhe climate itself.hnﬂ not varited much, excepl a
rise in temperature in second season. Since the Jarval
dﬁration increases wiltbh decrease in atmospheric temperature
(Gangawar and Somasundaram, 1991), it was found from the
presenl stué& that hot and less humid rearing season reduced

(
the feeding and moulling dvurations of first three inkars

]
though all lines were uwot affected by climate in a uniform

patiern. T fourth and fi1flh stadia, different lines



performed differently because of the disease incidence which

has resulted a differential metabolic rate in the diseased

larvae.

The reduction in growth characters durihg the hot
and less humid season was due to the influence of climatic
conditions (Adikson, 1985), and reduction in fecundity 1in
summer season® in bivoltines was also due to the infiuence of

climate (Jayaswal et al., 1891).

Since the temperature was positively correlated
with death of larvae (Rao et al., 1990) 'in the present study
also number of diseased larvae increased in the second
(summer) season. This was reflected in percentage of
spinning and yield of cocoons harvested. Cocoon produétivity
was lesser in hot and less humid season. Similar findings
were reported by Bhat et al. (1989) who noticed that cocoon
vield was higher-dur}ng winter season when compared to the

summer season.

When bivoltine and cross breed were compared from
the result obtained is evident that NB4D2 among the

bivoltines, and PM x NB4D2 among the c¢ross breeds have



performed better than others. Though the bivoltiﬁe races
were superior Lo cross breeds, qualitatively, the fnrmpr's
is Lo rear the race which give him a higher cocoon vield and
profit. 1In order to ascertain the most productive line under
the existing conditions, a comparison of the identified
bivolline race and cross breed is necessary. The cross breed
FM x NB4D, bas been superior to its male pﬁrcnt NB,D, with
regard Lo Lthe percentage of missing larvae,larval duration,
disease incidence, percentage of gpinning and effective rate
of rearing. Bul Lhe economic characters 1like single cocooﬁ
weight, shell weight, shell ratio and reelability were more
in NB4Dz Lhan its c¢ross breeds. NB4Ds consumed more food
than its cross breeds and resulted in a higher larval weight

which reflected, in the economic characters.

[ 3

Taking into consideration the higher spinning rate
the reduction in fhe singte cocoon weight, shell and
reelability have been compensated by the total yield,
produced bg Lhe cross breed PM x NB402 as Lhe mean yield
obtained was 119.56 g ijn NB4D2 and 216.11 g in PM x NB4D2. A
higher produectivily combined with good economic traits is the

optimum requiremen! for the better performence of the



programme . The present findings point out the leck of a

race, which can yijeld the optimuvm gualily and quantity. The

research is to be oriented towards the identification ol such

a race suitable to southern districts of Kerpla.,

In brief, among the bivoltines NB4Dz and 1n c¢ross
breeds PM 'x NB4D2 was superior fo others. For commercial
rearings the cross breed PM x NB4D2 will be the suitable line
in view of the productivity till a perfect race containing

the optimum quality and quantity is identified.
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SUMMARY
The present invesltigation was carried to evaluale

gome of Lhe popular biveoltine races and multivoltine X

bivoltine hybrids of Bombyx mori Linnaeus in comparison wilh

multivoltire race with reference to yield and quality of
cocoons and seasonal influence, in order to identify a
1

" promising race for the benefit of the sericulture farmers in

the southern districts of Kerala.

The bivoltine races used were NB;D,, KA and NB18
and the multivoltine X bivoliine cross breeds used
were PM x NB4D2, PM x KA and PM x Nﬁ1a and muléivoltine Pure
Mysore usec as check. Rearings were done in the silkworm
rearing house of Lthe sericultﬁre section in the Department of

Agricultural Entomology, College of Agriculture, Vellayani

during Lhe three seasons ino 1993-94,
1
1. Cold seosson : mouths of December - January

2. Summer seascon : months of February — March

3. Rainy =senson : monbths of May - June
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Observations were recorded during rearitngs Lo
assess Lthe performance of the races in respect of ihe
percenlage of missing larvae during first and second RCASONS,
durations of larval instars and moulting durations, leaf
consumplion, weight, size and growth index of fifth instar
larva, disease incidenpe, number of cocoons and yield of
cocoons harvested, spinning percentage, size of cocoons,
single cocoon weight, shell weight, shell ratio, reelability,
fecundity and female pupal weight. The bioloéical characters
were correlaled with the lemperature and relative humidity

during the periods.

The percentage of missing larvae during first and
second instarg ranged from 9.37 Lo 286.80%. The bivoltine
races were on par and cross b;eeds were on par among
themselves. The cross breeds were superior Lo bivoitines and

multivoltines.

With regard to the total duration, NB4D2 was having
shorler duration than KA and NByg. PM x NB4Dy was shorter
Lhan other cross breeds. The cross breeds of Pure Mysore
wilh NB4D, was superijor to NB4Do in respect of total larval

4 duration irrespective of the seasons,
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Food consumption was more in case of NB4D2 than
olher bivoltine races and cross breeds during the three
!

sSeasons. higher food consumption resulted in better larval

growth with a higher growlh index.

Among cross breeds PHM x NB4D2 consumed more food
Lban olher cross breeds during firsl ltwo seasons, and the
weight of (ifth instar larva was also higher than that of

olLher cross breeds.

With respect to the number and yield of cocoons
harvested, percentage of spinning and size of cocoons, among
bivoltines NB,D, ranked first and among the cross breeds

PM x NB4D23faired best except in the cocoon size.

The single cocoon weight was higher in KA among
bivoltines and it was highest in PM x KA among Lhe cross
breeds. But the quality parameters viz. shell weight and
shell ratio, NB4D2 was ranked firsi. Among cross breeds

PM x NB4D2 was the best.

In general bivoltine cocoons were superior to the

cross breeds and Pure Mysore especially in reelability

percentage.
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NB4D2 had only a lesser disease incidence than
other bivoltines during the last two seasong, but during the
first time they were on par. Among the crosas breeds

PM x NB4D2 wasg superior to othersy.

All the cross breed combinations were superior to
NB4D2 dur{ng the three seasons in respeclt of cocoon yield,
bul in respect of disease incidence and spinning percentage
Lhe crouss breeds were superior to NB4D2 with an exception 1n
case of PM x KA during first season and PM X NB4D2 ranked

first of the whole lot.

The fecundity was higher in KA than NE D, but did
not vary significantly from NBIS' Weight of female pupa also

exibited the same pattern.

Pure Mysore used as check was 1nferior to all
bivoltines and cross breeds in case of tolal larval duration,

weight size and growth index of fifth instar larva, single

cocoon weight, shell weight and shell ratio. The fecundity
and female pupal weight was less in Pure Mysore than
bivoltines, But in case of food conaumpltion Pure Mysore was

on par with PM x KA and PM x NBIB during the second season.
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The lowest reelability percentage exibited by Pure Mysore has

conkributed fn} a lower reelabililty in the cross breeds.

Climate had no significant influence on the
percenlage of missing larvae during early instars, Lotal
]arva} duration and reelability. Hot and less humid season
reduced the woight of fifth inslar larvae, percentage of
gpinning, cocosn yield and size of cocoons in all lines, but
food consumption, fecundilty and female pupal weighl also were
reduced in @]l lines except in Pure Mysore. Disease

incidence was ‘found to be more in summer season.

Future line of work

Resesrch is to be c¢oncentrated to identify or breed
pure races and hybrids which have high productivity and
betler qualily of cocoons. The performance of difrerent
bivoltine hybrids are also to be studies under the conditions

existing in Kerala,.
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APPENDIX — T
Weather data : Inside and cutside the rearing bhouse

First Season

THSTDE HOUSE QUTSIDE

Date Tempe:r— . Relative Temperature °cy Rain Relative

alure humidity . - fall humidity

“C) (%) Max . Min. Cimm ) (%)

24-12-1993 28.00 84.50 30.80 22.00 — 78.50
25—-12-1993 24.25 T7.00 30.90 22.00 — #1.50
26-12-1993 27.75 B3.75 30,90 22.50 - B53.00
27-12—-1993 27.87 89,25 30.50 23.00 — 86.50
28—-12-1993 241.62 82.00 30.25 23.00 — 786.00
29-12-1993 27.75 84.50 29.75 23.60 — 83.50
30-12-1993 29.00 85.00 29.75 23.00 — 88.50
31-12-1993 28,75 83.25 29.50 22,75 — B5.50
1-01—-1994 283.50 83.00 31.00 " 23.50 — 87.00
2-01-1994 &5.76 81.25 30.75 23.00 -_— 88.50
3—01-1994 29.25 79.75 30.75 23.00 — 57.00
4-01-1994 273.50 78.50 30.75 22.50 - 88.50
5-01-1994 23.75 79.75 30.50 22.75 -— B7.00
6-01—-1994 28.50 74.25 31.00 22.75 — 88.00
T-01-1994 28.75 T6.75 31.25 23.25 - 87.00
8-01-1994 23.50 79.75 31.00 23.50 — 87.00
9-01-1994 23.50 79.25 30.75 23.00 — 88.00
10-01-1994 23.00 73.00 31.00 22.50 —_— 77.00
11-01-1994 23.00 79.25 31.00 22.00 - 78.50
12-01-1994 23.50 75.25 30.50 22.00 — 81.50
13-01-1954 213.25 72.00 30.50 22.50 —_— 81.50
14-01-1994 23.00 81.00 30.25 23.00 — 84.50
15-01-1994 29.00 78.50 30.50 23.25 — 95.50
16-01-1994 23.25 78.75 31.25 23.50 — 90. 00
17-01-1994 25.25 77.50 31.50 23.00 - 81.00
18-01-1994 25.00 81.50 31.50 23.50 — 91,00
f9-01-1994 25.75 81.50 31.50 24 .00 —_ 79.00
20-01-1994 29.50 78.25 31.50 23.00 — 83.50
21-01-1994 29.00 77.00 31.25 22.75 — 85.00
22-01-1994 28.50 79.00 31.50 24.00 — 84.50
23-01-1994 29.00 75.25 31.25 23.00 — B1.00
24-01-1994 27.50 80.00 31.25 22.50 —_— 81.50
25-01--1994 28.50 80.00 30.25 21.00 - BG.00
26-01-1994 29.00 78.25 30.75 20.50 — 87.00
27-01-1994 27.00 78.50 30.75 20.00 - T7.50
28-01-1994 28.50 78.50 30.25 20.25 —_— 76.50
29-01-1994 29.00 76.25 30.50 21.75 —_— 70,50
30-01-1994 25,25, 79.00 30.75 20.00 — 75.00
31-01-1994 28.25 81.25 30.75 20.25 — 70.00
1-02-1994 28.75 80.50 30.50 22.50 - 75.00




APPENDIX - II

Weather data : Inside and outside the rearing house ~ Second Season

INSTDE HOUSE QUTSTDR

Date Tempar— . Relative Temperature (°C) Rain Relative
ature humidity fall humidity

°c) (%) Max. Min. (mm) (%)

16-02-1994  23.50 73.50 30.60 24,00 - 79.75
17-02-1994  26.50 74.75 30.90  23.00 —_ . 76.00
18-02-1994  29.50 78.75 31.00 24.00 — 75.00
19-02-1994  29.75 78.25 31.00 24.00 — 77 .50
20-02-1994  293.75 74.75 31.50 24.00 — 76.50
21-02-1994  29.75 78.25 31.50  24.00 _— 71.50
22-02-1994  28.75 81.25 30.90  24.00 — 70.50
23-02-1994  50.00 74.50 31.00  23.50 — 87.50
24-02-1994  30.00 72.50 31,20  22.80 — 81.00
25-02-1994  30.25 74.00 31.00 24.00 — 71.00
26-02-1994  29.25 70.00 . 31.00  22.80 — 79.50
27-02-1994  40.25 74.00 30.90  21.40 — $1.50
28-02-1994  29.25 72.25 30.80  19.80 — 51.00
1-03-1994 29.25 87.25 30.40 19.75 — 73.50
2-03-1994 29.00 85.00 30.65 19.50 — 72.50
3-03-1994 29.00 69.37 3.0 20,00 -— 80,50
4-03-1994 28.75 74.50 31.15  20.80 — 63.00
5-03-1994 - 29.50 72.00 31.20 21.00 — 77 .00
8-03-1994 30.75 38.25 31.50  21.50 — 70.50
T-03-1994 51.75 73.50 31.90 23.30 —_— 76.00
8-03-1994 31.00 73.00 32.40  23.50 - 72.00
9-03-1994 "30. 50 70.75 32.00 22,00 —_ 72.50
10-03-1994  28.87 70.25 32.10  20.00 - 73.00
11-03-1994  30.00 73.00 31.50  20.20 — 68.00
12-03-1994  30.25 75.00 31.75  20.20 —_— £1.00

13-03-1994  30.00 75.50 32.25  21.00 — 75.50 -
14-03-1994  30.82 74.25 32.45  21.20 — 75.50
15-03~1994  50.25 78.00 32.200  22.00 —_ 77.50
16-03-1994  30.00 75.25 32.00 24,00 - 75.50
17-03-1994  29.82 T4.00 31,60  24.50 - 85.00
18-03-1994 30.00 73.50 32.50 24.50 - 75.75
19-03-1994  30.25 74.00 32.60  23.50 — 82.00
20-03-1994  21.00 74.75 32.25  23.00 —_ 81.50
21-03-1994  20.86 78.25 32.10 23.50 - 82.50
. 22-03-1994  30.87 76.00 32.30  25.00 — 82.50
23-03-1994  30.25 75.25 32.50  25.50 — 82.25
24~03-1994  21.00 75.50 32.55  26.00 — 82.00
25-03-1994  30.50 79.00 32.30 26.00 — 79.50
26-00-1994  30.37 75.25 32.00  25.00 — $2.00
27-03-1994  30.00 74.25 32.45  25.80 — 82.00

28~-03-1994 29.75 77.25 32.50 26.20 —_— 91.00




APPENDIX — TII

Weather dala : Tnside and oultside Lhe rearing house — Third Season

INSTDE HOUSE QUTSTIDE

Datle Temper— Relative Temperature (°c) Hain Relative

. ature humidity fall humidity

) (%) Max. Min. (mm) (%)
23-05-1994 28.50 83.00 31.50 24.50 44 .00 84 .50
24-05-1994 28.50 84.75 30.50 20.50 6.80 .84.00
25-05-1994 28.87 B84.25 31.40 24.80 .80 B8.50
26—05-1994 28.50 82.00 31.30 24.40 4,00 94.50
27-05-1984 29.25 80,50 29.60 25.00 — 92.00
28-05-1994 27.00 85.00 30.20 23.00 42.00 a96.00
29-05-1994 25.87 #8.25 29.50 23.00 20.00 80.00
A0-05H—-1894 26.75 #93.00 29.20 23.20 13.00 85.25
J31-05—-1984 26.25 BT.25 29.50 23.00 23.00 ¥5.25
1-06—-1994 . 26.50 87.25 28.00 22.60 17.60 85.00
2-06—1494 26.50 B7.00 31.50 23.50 10.40 97.00
3-06—-1994 27.25 87.00 J0.50 23.00 20.680 i2.50
4-06-1994 27.75 84.50 29,50 23.50 T.40 495.25
5-06—-1994 27.12 90.00 30.00 23.50 22.80 93.00
6—-06—1994 26.75 88.25 29.50 23.50 33.20 87.00
T-06—-1994 27.00 85.75 25.00 24,00 15.80 85.00
8~-06-1994 27.25 84.25 29.00 24,50 2.40 85,00
9-06-1994 | 27.25 84.00 29,00 23.50 .40 85.00
10-06—-1894 26.87 89.00 30.00 23,00 22.40 84.50
11-06—1994 26.87 86.00 29.00 23.00 19.00 B7.00
12-0B8-1994 27.50 82.00 28.50 23.00 _B.20 85.00
13-06—-1994 28.75 77.25 30.50 23.00 ———— - 96.50
14-06-1994 28.25 830.25 : 30.50 24.00 1.40 92.00
15-06—-1994 28.37 81.75 31.60 23.50 4,20 96.50
16-08-1984 ¢ 27.00 88.25 30.00 22.50 1.40) 87.50
17-06-1994 ~ 28.25 81.50 29.80 23.50 23.00 an. oo
f8-06—-1994 27.75 83.75 29,50 24.70 2.80 87.50
19-06—-1994 29.75 81.37 30. 20 25.40 —— 84 (1)
20-06—-1984 29.00 8.75 30.20 25.50 —_— 84 .00
21-06—-1994 28.50 83.25 30.00 24 .70 — 86.00
22-06-1994  29.25 #5.00 ; 300,00 241.860 — #1.50
23-06-1934 . 28.75 83.37 30.40 24.50 —_— 82.00
24-06—-1994 29,25 79.20 30,00 24.30 —_— B1.50
25-06-1994 -~ 28.75 80.75 30.00 24.00 —_ 78.50
26—-06-1994 28.00 84.00 29.80 24 .00 TH.50
27T-06—-1994 28.50 T9.25 30.50 25.00 1.20 83.00
28-06—-14344 28.75 79.62 30.50 24.00 1.20 75.50
29-06—-1984 28.50 83.25 30.50 23.80 1.20 80.00
J0-06-1994 29.00D 73.00 30.40 24 .80 - 73.00
1-07-1994 29.62 T4.25 a0.650 24 .60 — 74,00

2-07-1984 28.00 80.75 30.80 24.50 - 73.00
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ABSTRACT

Silkworm rearing experimenl was conducled in Lhé
rearing house of the sericulture section in the Departmenlt of
Agricultural Enlomology, College of Agriculture, Vellayans in
93-94 to identifly a pure racehAnd, crcse breed suiféble for

rearing jn the southern districts of Xerala, with reference

of productivity and commercial quality of cocoons.

The trial was conducled with completely rﬁndomized
design and the treatmen(s were replicated thrice, Four
replications were used for studying ihe ‘fecundities and
female pupal weighl of pure races. The experiment was
repeated in three seasons viz. cold seaaon during December-

January, summer season February-March and rainy =zeason during

May-June,

The percentage of missing larvae during early
instars was least in the cross breeds which were on par and

pure races suffered heavy loss,

Cross breed PM x N84D2 was superior to others in

case of Lotal larval duration,disense incidence, percentage



7o 749

of spinning and cocoons yield. Among the bivoltines NB4D,
performed best with shortest larval period, less disease

incidence, higher percentage of spinning and higher éocoon

vield. It was superior to other bivoltines during most
seasons. It consumed maximum food had highest growth index
and larval weight in all seasons. Cocoon characters viz.

shell weight, shell ratio, cocoon size-and reelability of
cocoong were alsec higher. Single cocoon weight, fecundity

and female pupal weight were higher in KA.

NB; was heavily infected with diseases in stock

rearing itself.

Of the cross breeds, PM x NB4D2 was superior to
other cross breeds in respect of all parameters during the
different =seasons except:}n single cocoon weight. In this

case PM x KA performed well.

Leaf consumption, weight, length and growth index
of fifth instar larva, percentage of spinning and yield of
cocoons, size of cocoons, single cocoon weight, shell weight,
shell ratio, fecundity and female pupal welight were reduced
in sSummer season. But disease incidence was increased and
missing percentage of larvae during early instars, total
larval duration, and reelability were not affected by

climate.
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