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Abstract

Success of silkworm breeding largely depends upon the initial selection of parents, their effective
utilization in desirable combination followed by appropriate selection procedures. Silkworm breeders
across the country contributed significantly to the development of many bivoltine breeds not only with
improved economic parameters but also having suitability for variable climatic conditions. With this aim,
the study was carried out to evaluate the performance of the nineteen bivoltine silkworm genotypes viz.,
Chaung Naung, Sanish-18(M), Pam 114, Pam 117, CSR2, CSR6, CSR26, CSR27, CSR47, S8, N5, SK-6,
SK-7, B.Con-1, B.Con-4, Dun-6, Dun-22, APS-4 and APS-5 evolved/maintained by different breeding
institutes of India. The evaluation of the selected genotypes was carried out for various traits during
spring (May-June), summer (July-August) and autumn (August-September) season 2018 at Central
Sericultural Research and Training Institute, Central Silk Board, Pampore, Kashmir. On the basis of the
evaluation index values ranking, the high performing silkworm genotypes were identified for spring,
summer and autumn seasons which will serve as breeding resource material for further identification of
season-specific hybrids for Kashmir Division of J&K state. The study revealed that genotypes Pam 117,
CSR 2 and CSR 27 performed better in all the three rearing seasons’ viz., spring, summer and autumn.
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1. Introduction

The pragmatic agro climatic diversification that is met within the Jammu & Kashmir state

provides a sluice in a sericultural sense for delimiting the state as a whole into two distinct

sericultural zones namely, Temperate Sericultural Zone and Sub-tropical Sericultural Zone.

Whole of Kashmir Valley, Doda and Poonch Districts of Jammu division and the higher

reaches of Udhampur and Rajouri come under Temperate Sericultural Zone. The districts of

Jammu, Kathua, foot hills of Udhampur and Rajouri fall under the Sub-tropical Sericultural

Zone. The present study was undertaken for temperate climatic conditions of Kashmir valley

(Altltude Range: 1500-2000 m AMSL) which has the following climatic features.
The average temperature in Kashmir is 13.4 °C (56 °F).

=  The highest monthly average high temperature is 31 °C (88 °F) in July.

= The lowest monthly average low temperature is -2 °C (28 °F) in January & December.

= Kashmir's climate receives an average of 664 mm (26.1 in) of rainfall per year.

= On average there are 103 days per year with more than 0.1 mm (0.004 in) of rainfall
(precipitation).

= The driest weather is in November when an average of 18 mm (0.7 in) of rainfall
(precipitation) occurs across 4 days.

= The wettest weather is in March when an average of 104 mm (4.1 in) of rainfall
(precipitation) occurs across 14 days.

= The average annual relative humidity is 68.7% and average monthly relative humidity
ranges from 57% in June to 83% in January.

= Average sunlight hours range between 2.0 hours per day in January and 8.0 hours per day
in July.

Kashmir due to its salubrious climatic conditions is ideal for bivoltine silkworm rearing but the
average cocoon yield production is still around 45 kg/100 DFLs. Conventional breeding
approaches employed during the last few decades have resulted in the development of many
productive silkworm breeds which have significantly contributed in increasing the yield
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potential in this region. Kashmir region has gradually
increased the cocoon production by changing the hybrids
from SH6 X NB4D2 to CSR2 X CSR4 to most recent CSR
Double Hybrid (CSR2 x CSR27) X (CSR6 x CSR26). The
performance of CSR double hybrid has remained very good
with those farmers having adequate rearing space, sufficient
leaf and follows the technological inputs. However, CSR
double hybrid continues to suffer under adverse climatic
conditions of temperature, humidity, poor leaf quality as well
as inadequate rearing and management practices prevalent
with the small and marginal farmers in the temperate region
of Jammu and Kashmir. The temperate sericulture is being
carried out under highly fluctuating environmental conditions
and poor leaf quality 1,

Systematic breeding approaches adapted by various silkworm
breeders in different sericulture advanced countries © 5117,
%, 31 have contributed to synthesize silkworm (Bombyx mori
L) genotypes of desirable constitution and improvement of
several quantitative and qualitative traits of economic value.
The silk yield is contributed by more than 21 traits 6! and
there exists inter - relationship between multiple traits in
silkworm. Any efforts to improve the yield require
consideration of the cumulative effect of the major traits
which influences the silk yield. To judge the superiority of the
silkworm breed, a common evaluation index method
developed by Mano et al. % was found to be very useful in
selecting potential parents for silkworm breeding programme.
The evaluation index method of Mano et al. 9 was utilised in
the present study for evaluating the potential of nineteen
genotypes of silkworm during different seasons.

2. Materials and Methods

Nineteen silkworm genotypes viz., Chaung Naung, Sanish-
18(M), Pam 114, Pam 117, CSR2, CSR6, CSR26, CSR27,
CSR47, S8, N5, SK-6, SK-7, B.Con-1, B.Con-4, Dun-6, Dun-
22, APS-4 and APS-5 from different silkworm breeding
institutes were selected on the basis of their passport data of
various economically important parameters. The details of the
selected genotypes are presented in Table: 1.

The selected nineteen genotypes were reared during spring
(May-June), summer (July-August) and autumn (August-
September) season 2018 at Silkworm Breeding & Genetics
Section, Central Sericultural Research and Training Institute,
Central Silk Board, Pampore, Kashmir. The standard rearing
techniques 8 were followed. The important quantitative and
qualitative traits viz., fecundity, hatching percentage, larval
duration (days), yield per 10,000 larvae by number, yield per
10,000 larvae by weight (kg), single cocoon weight (g), single
shell weight (g), shell ratio (%), pupation rate (%) and
filament length (m) were recorded in all the nineteen
silkworm genotypes during spring, summer and autumn
seasons of 2018. In each season, all the genotypes were reared
following completely randomised design with three
replications each and 250 larvae were maintained in each
replication after 3 moult. At the end of 5" instar, the
spinning larvae were collected manually and mounted in
plastic collapsible mountages. The evaluation index value was
calculated for all the ten traits studied separately for each
season. The evaluation index (EI) was calcuated as per the

below mentioned procedure outlined by Mano et al. [,

Evaluation Index =A —-B x 10 + 50

C

Where, A = Value obtained for a trait in a breed
B = Mean value of a trait of all the breed

C = Standard deviation of a trait of all the breeds

10 = Standard unit
50 = Fixed value

The evaluation index value for negative trait viz., larval
duration and for rest of the traits was calculated separately.
The index value obtained for the negative trait and rest of the
traits was combined separately and the average El value was
obtained. The EI value fixed for the selection of breed is 50 or
> 50 for positive traits and 50 or < 50 for negative traits. The
breed which scored above the limit is considered to possess
greater economic value.

3. Results and Discussion

Silkworm breeds and hybrids play a prominent role in
deciding the silk output and quality. However, the problems
with silkworm breeds have been many and vary in different
sericultural regions of the country. India is a vast country with
varying climatic conditions in different agro-climate zones.
The agro climatic conditions of Kashmir division of Jammu &
Kashmir state are totally different from the rest of the country
and require special attention for development or identification
of region and season specific breeds. Accordingly, the
nineteen silkworm genotypes selected for the present study
were reared during spring, summer and autumn season 2018
for identification of top ranking genotypes for a particular
season. The important quantitative and qualitative traits viz.,
fecundity, hatching percentage, larval duration, yield per
10,000 larvae by number, yield per 10,000 larvae by weight,
single cocoon weight, single shell weight, shell ratio, pupation
rate and filament length were recorded. The data of spring,
summer and autumn 2018 seasons is presented in Table: 2, 3
and 4 respectively.

The average data of each season was evaluated separately by
utilizing the evaluation index method of Mano et al. %, The
results obtained are in conformity with the result of earlier
reSGarCherS “ke [12, 19, 20, 21, 22, 23, 24, 25, 4, 14, 15, 16, 17, 18, 1, 2]. The
evaluation index values obtained on the data of spring,
summer and autumn 2018 are presented in Table: 5, 6 and 7
respectively. The overall ranking of all the nineteen genotypes
studied is represented in Fig. 1. Based on the average
evaluation index value obtained during different seasons, the
first six top ranking silkworm genotypes are presented
hereunder.

Rank Spring Summer Autumn
1 CSR 27 CSR 26 Pam 117
2nd Pam 117 CSR 2 CSR 27
3 Pam 114 Pam 117 CSR 2
4h CSR 26 CSR 27 CSR 47
5h CSR 2 DUN 22 S8
6t S8 DUN 6 Pam 114
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Table 1: Characteristic Features of the 19 Bivoltine Genotypes studied

s| Genotvoes Donor Larval Cocoon Cocoon S#Genotvpes. Donor Institute Larval Cocoon Cocoon
yp Institute Marking Colour Shape yp Marking Colour Shape
1 Chaung CSR&TI Marked White Oval 11l N5 CSR&TI Mysore |  Marked White | Constricted
Naung Pampore
2 Sanish 18 CSR&TI Marked White Constricted |12| SK 6 CSR&TI Plain White Constricted
(M) Pampore Berhampur
3| Pam 114 CSR&TI Plain White Oval 13| SK7 CSR&TI Plain White Constricted
Pampore Berhampur
4| Pam 117 CSR&TI Plain White | Constricted |14| B.Con-1 CSR&TI Plain White | Constricted
Pampore Berhampur
5| CSR2 CSR&TI Plain White Oval 15| B.Con-4 CSR&TI Plain White Constricted
Mysore Berhampur
6| CSR6 Cl\i;%r? Marked White Constricted |{16)] DUN 6 | RSRS Dehradun Plain White Oval
7| Ccsr26 C@;ﬁ' Marked | White | Constricted [L7| DUN 22 | RSRS Dehradun | Marked | White | Constricted
8| CSR27 CSR&TI Plain White Oval 18| APS4 .APSSRDI’ Plain White | Constricted
Mysore Hindupur (AP)
9| csrar | CSRETI | ppip White | Constricted [19] Aps5 |  APSSRDIL Plain White Oval
Mysore Hindupur (AP)
10, S8 CSR&TI | ppgin White Oval
Mysore
Table 2: Comparative Rearing Performances of the Silkworm Genotypes during spring 2018
. . Larval |Yield/10,000|Yield/10,000.. . . . Filament
Genotypes Feczl'ilg(;lltyHa(t(;tl )' ng Duration Larvae La_rvae By S'C\%?gﬁf((:g)o n S\’/'\'/qgilgh?rgg;l Sheé!yoR)atlo Pupaﬂ;)n) Rate Length
(Days) By Number|Weight (kg) (m)
?Vh;uunng 468 91.52 26.17 9480 13.90 1.64 0.33 20.18 92 840
Sa'}'ﬂ; 81 472 | w22 | 2617 9800 14,52 165 033 | 2006 95 804
Pam 114 427 95.41 26.13 9740 15.34 1.74 0.36 20.57 95 910
Pam 117 474 94.01 26.00 9760 15.57 1.76 0.37 21.02 96 930
CSR 2 468 89.57 26.00 9740 15.08 1.71 0.38 22.08 88 950
CSR 6 446 79.86 25.96 9320 14.60 1.74 0.37 21.28 90 865
CSR 26 497 92.28 26.25 9640 14.94 1.72 0.36 21.17 93 945
CSR 27 573 97.07 26.25 9600 14.72 1.70 0.38 22.16 95 960
CSR 47 470 90.90 26.60 9360 13.70 1.64 0.34 20.80 89 855
S8 521 96.81 26.60 9620 14.51 1.68 0.34 20.30 92 870
N5 533 95.55 26.60 9660 13.90 1.61 0.32 19.63 94 825
SK 6 428 93.66 26.17 9640 13.63 1.58 0.31 19.30 93 801
SK7 514 94.98 26.25 9640 13.54 1.57 0.31 19.75 92 795
B.Con-1 475 94.90 25.90 9620 13.46 1.57 0.30 18.85 94 739
B.Con-4 526 92.58 26.25 9600 14.58 1.69 0.31 18.10 93 798
DUN 6 465 91.90 26.17 9600 14.14 1.64 0.33 20.12 95 850
DUN 22 527 94.03 26.25 9700 14.07 1.62 0.33 20.15 94 865
APS 4 439 95.43 26.00 9600 14.10 1.64 0.33 19.88 94 824
APS 5 496 95.02 26.42 9640 13.49 1.57 0.31 19.49 95 830
Mean 485.21 | 93.14 26.22 9618.95 14.30 1.66 0.34 20.26 93.11 855.58
SD 39.25 3.78 0.21 122.29 0.64 0.06 0.03 1.02 2.18 60.45
Table 3: Comparative Rearing Performances of the Silkworm Genotypes during summer 2018
Genotypes Fecundity|Hatching DIL_J?';\t/?oIn Y'?_Ig/r%ggoo Y.'_g%;g’ggf) Single Cocoon|Single Shell| Shell |Pupation| Filament
(0] i i i 0, 0)
(No) (%) (Days) | by Number | Weight (kg) Weight (g) | Weight (g) |Ratio (%)|Rate (%0)|Length (m)
Chaung Naung 578 91.35 24.02 9580 13.91 1.64 0.33 19.82 93 790
Sanish 18 (M) 512 86.78 23.96 9480 13.61 1.63 0.31 19.08 92 812
Pam 114 512 93.45 23.96 9620 14.46 1.69 0.34 20.12 95 897
Pam 117 513 93.65 23.96 9640 14.44 1.69 0.36 21.36 94 910
CSR 2 507 94.51 23.96 9360 14.86 1.78 0.38 21.35 93 920
CSR 6 415 94.48 23.96 8900 12.66 1.63 0.35 21.23 85 870
CSR 26 447 92.23 23.96 9480 15.55 1.83 0.39 21.04 93 925
CSR 27 532 94.38 23.96 9380 13.98 1.68 0.35 20.83 92 980
CSR 47 396 89.54 24.17 8840 12.79 1.65 0.35 20.91 86 900
S8 547 90.00 23.96 9060 14.01 1.75 0.36 20.63 87 910
N 5 463 91.02 23.96 9260 13.57 1.66 0.35 20.78 87 870
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SK 6 553 95.75 24.17 9530 14.32 1.57 0.32 20.13 93 825
SK7 527 94.32 23.95 9560 15.17 1.55 0.32 20.32 94 810
B.Con-1 513 88.73 24.07 9460 14.75 1.75 0.31 17.43 92 780
B.Con-4 501 90.29 23.96 9300 15.55 1.87 0.35 18.50 91 775
DUN 6 556 93.23 23.96 9600 14.23 1.67 0.35 20.66 94 875
DUN 22 513 92.30 24.07 9600 14.28 1.68 0.37 21.79 93 850
APS 4 519 94.77 23.96 9260 13.72 1.57 0.32 20.45 91 840
APS 5 512 94.90 23.96 9460 14.09 1.60 0.33 20.31 93 850

Mean 506.11 92.40 24.00 9387.89 14.21 1.68 0.34 20.35 91.18 862.58
SD 46.46 2.46 0.07 236.70 0.78 0.09 0.02 1.06 3.02 55.60
Table 4: Comparative rearing performances of the silkworm genotypes during autumn 2018
Genotypes Fecundity|Hatching D':J?Q{ﬁ:ﬂ YII_ZI%;S’E?/O Yﬂi\'g\i;g‘ggo Singlg Cocoon Sing_le Shell| Shell Ratio | Pupation | Filament
(No) (%) (Days) | Number |Weight (kg) Weight (g) |Weight (g) (%) Rate (%) [Length (m)

Chaung Naung| 608 96.04 | 25.09 9580 12.86 1.53 0.31 20.49 93 750
Sanish 18 (M) 548 95.13 | 25.94 9480 12.54 1.51 0.30 19.50 94 775
Pam 114 522 9420 | 24.32 9640 13.14 1.55 0.31 20.16 95 850
Pam 117 541 95.35 | 24.48 9600 13.36 1.58 0.32 20.46 95 880
CSR 2 524 93.72 | 25.13 9200 13.26 1.64 0.35 21.10 91 905
CSR 6 517 94.34 | 25.13 8780 10.96 1.45 0.31 21.44 84 812
CSR 26 533 94.96 | 25.28 9140 13.39 1.66 0.33 20.07 90 905
CSR 27 523 94.12 | 25.00 9360 1341 1.63 0.33 20.58 92 920
CSR 47 579 95.39 | 25.13 9100 13.75 1.71 0.35 20.63 87 830
S8 354 91.79 | 25.94 9440 13.44 1.61 0.37 22.99 91 920
N5 408 92.58 | 25.44 9420 12.77 1.55 0.33 21.30 90 870
SK 6 529 94.44 | 25.13 9560 13.46 1.50 0.31 20.34 93 780
SK7 521 95.55 | 26.19 9400 13.42 1.51 0.31 20.21 92 750
B.Con-1 397 92.72 | 25.13 9360 12.56 1.53 0.28 18.28 92 770
B.Con-4 399 88.71 | 25.00 9440 12.55 1.52 0.26 17.37 93 750
DUN 6 461 94.74 | 25.13 9500 12.72 1.53 0.29 19.06 93 825
DUN 22 437 93.79 | 25.13 9240 11.72 1.46 0.27 18.24 91 810
APS 4 520 94.67 | 24.75 9360 13.47 1.52 0.30 19.43 92 790
APS 5 505 9455 | 25.07 9440 13.63 1.50 0.30 19.64 92 775

Mean 496 94.04 | 25.18 9370.53 12.97 1.55 0.31 20.07 91 824.58
SD 67.64 1.68 0.46 207.24 0.70 0.07 0.03 1.29 2.58 60.13

Table 5: Evaluation Index Values of Selected Traits during spring 2018

Yield/10,000|Yield/10,000| Single | Single . . Average
Genotypes |Fecundity|Hatching Dla?,;\,:ﬁ)ln Larvae by | Larvae by [Cocoon| Shell ;giil(l) Pugzttéon FlllgrzgiﬂtEvaluation Rank
Number Weight |Weight\Weight| Index
Chaung Naung| 45.62 45.71 47.62 38.64 43.75 46.67 | 46.67 |49.22| 44.91 | 47.42 45.40 X1V
Sanish 18 (M) | 46.63 52.86 47.62 64.80 53.44 48.33 | 46.67 |48.04| 58.67 | 41.47 51.21 VII
Pam 114 35.17 56.01 45.71 59.90 66.25 63.33 | 56.67 |53.04] 58.67 | 59.00 56.45 i
Pam 117 47.14 52.30 39.52 61.53 69.84 66.67 | 60.00 |57.45| 63.26 | 62.31 60.06 1
CSR 2 45.62 40.56 39.52 59.90 62.19 58.33 | 63.33 |67.84] 26.56 | 65.62 54.44 \Y
CSR 6 40.01 14.87 37.62 25.55 54.69 63.33 | 60.00 [60.00{ 35.73 | 51.56 45.08 XVI
CSR 26 53.00 47.72 51.43 51.72 60.00 60.00 | 56.67 |58.92| 49.50 | 64.79 55.81 v
CSR 27 72.37 60.40 51.43 48.45 56.56 56.67 | 63.33 |68.63| 58.67 | 67.27 61.37 |
CSR 47 46.12 44.07 68.10 28.82 40.69 46.67 | 50.00 |55.29] 31.15 | 49.90 43.64 | XVII
S8 59.12 59.71 68.10 50.09 53.34 53.33 | 50.00 [50.39] 44.91 | 52.39 52.59 VI
N 5 62.18 56.38 68.10 53.36 43.81 41.67 | 43.33 |43.82| 54.08 | 44.94 49.29 IX
SK 6 35.42 51.38 47.62 51.72 39.55 36.67 | 40.00 |40.59| 49.50 | 40.97 42.87 | XVIII
SK7 57.34 54.87 51.43 51.72 38.05 35.00 | 40.00 |45.00] 44.91 | 39.98 45.21 XV
B.Con-1 47.40 54.66 34.76 50.09 36.80 35.00 | 36.67 |36.18| 54.08 | 30.71 42.40 XIX
B.Con-4 60.39 48.52 51.43 48.45 54.31 55.00 | 40.00 [28.82| 49.50 | 40.47 47.27 XIl
DUN 6 44.85 46.72 47.62 48.45 47.56 46.67 | 46.67 |48.63| 58.67 | 49.08 48.59 X
DUN 22 60.65 52.35 51.43 56.63 46.34 43.33 | 46.67 |48.92| 54.08 | 51.56 51.17 VIII
APS 4 38.23 56.06 39.52 48.45 46.81 46.67 | 46.67 |46.27| 54.08 | 44.78 47.56 XI
APS 5 52.75 54.97 59.52 51.72 37.30 35.00 | 40.00 |42.45| 58.67 | 45.77 46.51 XII1
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Table 6: Evaluation Index Values of Selected Traits during summer 2018

_ | Larval Yield/10,000|Yield/10,000| Single | Single Shell [pupation|Filament Average
Genotypes |Fecundity|Hatching Duration Larvae by | Larvae by |Cocoon| Shell Ratio| Rate | Length Evaluation |Rank
Number Weight | Weight | Weight Index
Chaung Naung | 65.47 45.73 | 52.86 58.12 46.15 4556 | 45.00 |45.00[ 56.03 | 36.95 49.33 pll
Sanish 18 (M) | 51.27 27.15 | 44.29 53.89 42.31 44.44 | 35.00 (38.02] 51.06 | 40.90 42.67 |XVIII
Pam 114 51.27 54.27 | 44.29 59.81 53.21 51.11 | 50.00 |47.83| 60.99 | 56.19 53.85 VII
Pam 117 51.48 55.08 | 44.29 60.65 52.95 51.11 | 60.00 |59.53] 59.34 | 58.53 56.52 1
CSR 2 50.19 58.58 | 44.29 48.82 58.33 61.11 | 70.00 |59.43] 54.37 | 60.33 57.91 1l
CSR 6 30.39 58.46 | 44.29 29.39 30.13 44.44 | 55.00 |58.30| 27.88 | 51.33 42.81 | XVII
CSR 26 37.28 49.31 | 44.29 53.89 67.18 66.67 | 75.00 |56.51] 56.03 | 61.23 58.12 |
CSR 27 55.57 58.05 | 44.29 49.67 47.05 50.00 | 55.00 |54.53| 51.06 | 71.12 54.67 \Y
CSR 47 26.30 38.37 | 74.29 26.85 31.79 46.67 | 55.00 |55.28| 31.19 | 56.73 40.91 XIX
S8 58.80 40.24 | 44.29 36.15 47.44 57.78 | 60.00 |52.64] 34.50 | 58.53 49.56 XII
N5 40.72 4439 | 44.29 44.60 41.79 47.78 | 55.00 |54.06| 36.16 | 51.33 46.20 XV
SK 6 60.09 63.62 | 74.29 56.00 51.41 37.78 | 40.00 |47.92| 56.03 | 43.24 50.68 1X
SK7 54.50 57.80 | 42.86 57.27 62.31 35.56 | 40.00 |49.72| 59.34 | 40.54 50.78 VIl
B.Con-1 51.48 35.08 | 60.00 53.05 56.92 57.78 | 35.00 |22.45| 51.06 | 35.15 44.22 XVI
B.Con-4 48.90 4142 | 44.29 46.29 67.18 71.11 | 55.00 |32.55| 49.40 | 34.25 49.57 XI
DUN 6 60.74 53.37 | 44.29 58.96 50.26 48.89 | 55.00 [52.92| 57.68 | 52.23 54.45 VI
DUN 22 51.48 49.59 | 60.00 58.96 50.90 50.00 | 65.00 |63.58] 54.37 | 47.74 54.63 \
APS 4 52.77 59.63 | 44.29 44.60 43.72 37.78 | 40.00 |50.94| 49.40 | 45.94 47.20 X1V
APS 5 51.27 60.16 | 44.29 53.05 48.46 41.11 | 45.00 |49.62| 54.37 | 47.74 50.09 X
Table 7: Evaluation Index Values of Selected Traits during autumn 2018
Yield/10,000|Yield/10,000] Single | Single . . Average
Genotypes |Fecundity|Hatching DI:J?’;\t/{ac:n Larvae by | Larvae by [Cocoon| Shell gzglcl) Pus:gon Fll_lsr?;i;‘t Evaluation|Rank
Number Weight  |Weight|Weight| Index
Chaung Naung| 66.59 61.90 | 48.04 60.11 48.43 47.14 | 50.00 | 53.26 | 55.00 37.60 53.34 | VII
Sanish 18 (M)| 57.69 56.49 | 66.52 55.28 43.86 44.29 | 46.67 | 45.58 | 58.88 41.75 50.05 XI
Pam 114 53.84 50.95 | 31.30 63.00 52.43 50.00 | 50.00 | 50.70 | 62.75 54.23 54.21 VI
Pam 117 56.65 57.80 | 34.78 61.07 55.57 54.29 | 53.33 | 53.02 | 64.69 59.22 57.29 |
CSR 2 54.13 48.10 | 48.91 41.77 54.14 62.86 | 63.33 | 57.98 | 47.25 63.37 54.77 11l
CSR 6 53.10 51.79 | 48.91 21.51 21.29 35.71 | 50.00 | 60.62 | 22.05 47.91 40.44 [XVIII
CSR 26 55.47 55.48 | 52.17 38.88 56.00 65.71 | 56.67 | 50.00 | 43.37 63.37 53.88 VI
CSR 27 53.99 50.48 | 46.09 49.49 56.29 61.43 | 56.67 | 53.95| 53.06 65.87 55.69 I
CSR 47 62.29 58.04 | 48.91 36.95 61.14 72.86 | 63.33 | 54.34| 31.74 50.90 54.62 v
S8 28.93 36.61 | 66.52 53.35 56.71 58.57 | 70.00 | 72.64 | 47.25 65.87 54.44 \Y
N5 36.94 41.31 | 55.65 52.39 47.14 50.00 | 56.67 | 59.53 | 45.31 57.55 49.65 Xl
SK 6 54.88 52.38 | 48.91 59.14 57.00 42.86 | 50.00 | 52.09 | 55.00 42.59 51.77 IX
SK7 53.69 58.99 | 71.96 51.42 56.43 44.29 | 50.00 | 51.09 | 51.12 37.60 50.51 X
B.Con-1 35.31 42.14 | 48.91 49.49 44.14 47.14 | 40.00 | 36.12 | 51.12 40.92 42,93 | XVI
B.Con-4 35.60 18.27 | 46.09 53.35 44.00 45.71 | 33.33 | 29.07 | 55.00 37.60 39.11 | XIX
DUN 6 44.80 54.17 48.91 56.25 46.43 47.14 | 43.33 | 42.17 | 56.94 50.07 49.03 XV
DUN 22 41.24 48.51 | 48.91 43.70 32.14 37.14 | 36.67 | 35.81 | 47.25 47.58 41.12 [ XVII
APS 4 53.54 53.75 | 40.65 49.49 57.14 45.71 | 46.67 | 45.04 | 51.12 44.25 49.64 | XIlI
APS 5 51.32 53.04 | 47.61 53.35 59.43 42.86 | 46.67 | 46.67 | 51.12 41.75 4958 | XIV
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Fig 1: Graphical representation of the performance of the studied genotypes during different rearing seasons based on average evaluation index values
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4. Conclusion

The results have revealed that the genotypes CSR 27, Pam
117 and CSR 2 have performed better during all the three
seasons. Pam 114 have figured in the top ranking genotypes
in spring and autumn while as CSR 26 performed better
during spring & summer seasons and S 8 during spring and
autumn season. The genotypes DUN 22 and DUN 6 have
showed their better performance during summer season only.
These genotypes have recorded evaluation index > 50 for
positive traits and < 50 for negative traits like larval duration.
The genotypes having scored above the limit are considered
to possess greater economic value. The identified genotypes

can be utilised

in future breeding programmes for

development of season specific hybrids for temperate climatic
conditions of Kashmir.

5. References

1.

10.

11.

12.

Bharath Kumar Neelaboina, Shivkumar, Mir Nisar
Ahmad, Ghosh MK. Studies on the Performance of Some
Silkworm, Bombyx mori L, Breeds in Temperate Region
of Jammu and Kashmir, India. Int. J Curr. Microbiol.
App. Sci. 2018; 7(11):2192-2201.

Bharath Kumar Neelaboina, Shivkumar, Mir Nisar
Ahmad, Ghosh MK. Evaluation of bivoltine mulberry
silkworm Bombyx mori L breeds suitable for temperate
region of Jammu and Kashmir, India. Journal of
Entomology and Zoology Studies. 2019; 7(1):423-427.
Datta RK, Basavaraja HK, Mal Reddy N, Nirmal Kumar
S, Suresh Kumar N, Ramesh Babu M et al. Breeding of
new productive bivoltine hybrid, CSR12 x CSR6 of
silkworm, Bombyx mori L. Int. J Indust. Entomol. 2001;
3:127-133.

Ganaie NA, Kamili AS, Baqual MF, Sharma RK, Dar
KA, Khan IL. Indian sericulture industry with particular
reference to Jammu & Kashmir. Intl. J Appld. Biol. Res.
2012; 2(2):194-202.

He Y1, Sima Yang-lu, Jiang Da-xin, Dai Ping. Breeding
of the silkworm varieties for summer and autumn rearing,
Xuhua, Qiuxing and their hybrids. Acta Sericologia
Sinica. 17(4):200-207.

Hirobe T. Evolution, differentiation and breeding of the
silkworm. The Silk Road past and present- genetics in
Asian countries. In: XII Intl. Congr. Genetics, 1968, 25-36.
Hong KW, Hwang SJ, Ryu KS, Choi SR, Kim KY, Lee
SP. Breeding of Bunongjam, a high silk yielding
silkworm variety for spring rearing season. Research
Reports of the Rural Development Administration, Farm
Management, Agricultural Engineering, Sericulture and
Farm Products Utilization. 1992; 34(1):30-35.
Krishnaswami S. New technology of silkworm rearing,
Bulletin No. 2, CSR & TI, Mysore, India, 1978, 1-24.
Krishnaswami S, Tikoo BL. A Comparative study of
performance of pure races currently under rearing in
Mysore State. Indian J Seric. 1971; 10:66-71.

Mano Y, Nirmalkumar S, Basavaraja HK, Mal Reddy N,
Datta RK. A new method to select promising silkworm
breed/hybrid combinations. Indian Silk. 1993; 31(10):53.
Mano Y, Ohyanagi M, Nagayasu K, Murakami A.
Breeding of sex-limited larval marking silkworm
[Bombyx mori] race, N147 x C145. Bull. Natio. Inst.
Seril. Entomol. Scie. 1991; 2:1-29.

Naseema Begum A, Basavaraja HK, Sudhakara Rao P,
Rekha M, Ahsan MM. Identification of bivoltine
silkworm hybrids suitable for tropical climate. Indian. J.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

~1035~

Seric. 2000; 39(1):24-29.

Nazia Choudhary, Ravindra Singh. Evaluation of few
polyvoltine x bivoltine hybrids of the silkworm Bombyx
mori L. Indian. J Seric. 2006; 45(1):62-65.

Nisar M, Chisti MZ, Khan MA. Studies on the
identification of summer specific silkworm Bombyx mori
L. hybrids under temperate climatic conditions of Jammu
and Kashmir, India. J Intl. Acad. Res. Multidisci. 2013;
1(3):1-14.

Nisar M, Khan MA, Quadir SM. Evaluation for
identification of spring specific silkworm Bombyx mori
L. hybrids for commercial exploitation under Kashmir
climatic conditions. In: 20" Congress of the Intl. Seric.
Commiss. Bangalore, India, 2005; 1:351-356.

Nisar M, Khan MA, Quadir SM. Studies on identification
of new silkworm Bombyx mori L. hybrids and their
introduction in field for commercial exploitation. Science
for Better Tomorrow, University of Kashmir, 2008b, 373-376.
Nisar M, Khan MA, Quadir SM, Siddiqui AA. Breeding
of Spring Specific Bivoltine Silkworm hybrid SBGP5 X
SBGP22. Mulberry Sericulture- Problems and Prospects,
APH Publishing Corporation, New Delhi, 2008a, 95-104.
Nooruldin S, Bhat SA, Malik MA, Khan IL, Sahaf KA.
Comparative performance of silkworm, Bombyx mori L.
hybrids during different seasons under Kashmir climatic
conditions. Green Farming. 2014; 6(6):1392-1395.
Quadir SM, Nisar M, Khan MA, Ahsan MM.
Identification of season specific silkworm hybrids for
temperate climatic conditions of Kashmir. In: National
Conference on Strategies for Sericulture Research and
Development, Central Sericultural Research and Training
Institute, Srirampura, Mysore, India, 2000, 21.

Ramesh Babu M, Chandrashekaraiah, Lakshmi H, Prasad
J. Multiple trait evaluation of bivoltine hybrids of
silkworm, Bombyx mori (L.). Int. J Indust. Entomol.
2002; 5(1):37-43.

Suresh Kumar N, Basavaraja HK, Joge PG, Mal Reddy
N, Kalpana GV, Dandin SB. Development of new robust
bivoltine hybrid (CSR46 x CSR47) of Bombyx mori L.
for the tropics. Indian J Seric. 2006; 45(1):21-29.

Suresh Kumar N, Basavaraja HK, Kalpana GV, Mal
Reddy N, Dandin SB. Effect of high temperature and
high humidity on the cocoon shape and size of parents,
foundation crosses, single and double hybrids of bivoltine
silkworm, Bombyx mori L. Indian J Seric. 2003a;
42(1):35-40.

Suresh Kumar N, Basavaraja HK, Kishor Kumar CM,
Mal Reddy N, Datta RK. On the breeding of CSR18 x
CSR19- A robust bivoltine hybrid silkworm, Bombyx
mori L. for the tropics. Int. J Indust. Entomol. 2002; 5:155-162.
Suresh Kumar N, Yamamoto T, Basavaraja HK, Datta
RK. Studies on the effect of high temperature on F1
hybrids between polyvoltine and bivoltine silkworm
races of Bombyx mori L. Int. J Indust. Entomol. 2001;
2(2):123-127.

Suresh Kumar N, Basavaraja HK, Mal Reddy N, Dandin
SB. Effect of high temperature and high humidity on
quantitative traits of parents, foundation crosses, single
and double hybrids of bivoltine silkworm, Bombyx mori
L., Int. J Indust. Entomol. 2003b; 6(2):197-202.
Thiagarajan V, Bhargava SK, Ramesh Babu M, Nagaraj
B. Difference in seasonal performance of 26 strains of
silkworm Bombyx mori. (Bombycidae). J Lep. Soc. 1993;
47(4):321-337.



