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Summary

Diallel crosses among six silkworm varieties were used as the materials by the randomized block
design, and combining ability tests were conducted to determine the relationships between parents
and their F; hybrids.

The six parents and their 30 F; crosses were evaluated for five quantitative characters in each
female and male silkworms.

Mean values of period(days) of larval stage in mid-parent were more than those of each F;
hybrids.

Highly significant differences were shown in the total cocoon weight and weight of cocoon
layer of silkworms in F; hybrids of 111x114, 111Xyunil, 114Xyunil and those of reciprocal
crosses. From the results, it was recognized that varieties A(111), D(114) and F(yunil) were
useful varieties as the parents in breeding of silkworms for increasing the total cocoon weight
and weight of cocoon layer, ete.

Differences among crosses in apparent degree of heterosis existed for total cocoon weight of
cocoon layer and cocoon layer ratio, etc. Mean square values of GCA (general combining ability)
were more greater than those of SCA(specific combining ability) for period(days) of larval stage,
period(days) of 5th instar and cocoon layer ratio of silkworms.

The effects of GCA were differ from parents and characters and the effects of SCA were also
differ from parents, characters and crosses.
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Table 1. Heterosis in period of larval stage (% to mid-parent)

o8 111 112 113 114 |Kyungchoo |  Yun-il
111 (23.29) 97.33 99. 80 99. 00 100. 64 96.78

112 97.33 (22. 00) 100. 26 100. 55 97. 41 99.73

113 100.72 98. 96 (22. 46) 97.15 100. 63 101.09

114 96. 63 98. 14 102. 49 (22.83) 96. 05 95. 00
Cyung-choo 97.24 99. 27 100. 45 96. 39 (23.25) 95. 39
Yunil 97.12 98.26 99,07 95.92 96.24 (23.04)

Note: Days(period) of larval stage in parenthesis. Other numbers: heterosis % to mid-parent(mean values
are 98.28 and 98.45 in different reciprocal crosses).

Table 2. Heterosis in peroid(days) of 5th instar(% to mid-parent)

g\\ 111 12 | 113 114 | Kyung-Choo |  Yunil
11 (7.79) 94.11 t 99, 44 99. 20 101. 93 92.36

112 96. 30 (6.83) 98. 56 102. 40 96.57 99.79

13 99. 98 %.12 | (7.29) 95.73 101. 97 105. 57

114 92.06 96.46 | 105.45 (7.33) 92. 04 91.32
Kyung-Choo 96.01 97.80 101. 97 93.36 (7.75) 91.03
Yunil 91.84 96. 86 101. 66 91.86 91.03 (7.54)

Note: Days(period) of 5th instar of silkworms in parenthesis. Other numbers:

(mean values are 97.18 and 97.46 in different reciprocal crosses).
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Table 3. Heterosis in total cocoon weight(% to mid-parent)

e

e T — % m 112 113 114  |[Kyung-Choo| Yunil

111 female (1. 65) 100. 00 107. 14 121. 02%* 93.03 111.85*
male (1.37) 100. 65 104. 43 119. 08** 98.95 101.93

112 female 113.75% (2.13) 96.11 84. 59 101.77 95.30
male 94.73 (1.67) 98. 82 85.61 96. 63 79.55

113 female 98.90 97.57 (1.99) 102.79 87.08 106. 02
male 101.70 101.73 (1.56) 108. 39 38.23 100. 22
114 female 112.38* 93. 40 94. 24 (1. 66) 105. 40 107. 64*
male 117. 25%* 92. 46 96. 29 (1.25) 106.18 108. 82*

Kyung-Choo female 106. 24 96.76 82.05 110. 34* (1.98) 98.74
male 109. 40 93.37 86. 92 115. 12% (1.50) 96.97

Yunil femal? 113.53* 91.22 101.43 107. 64%* 100.79 (1.92)
male 108. 05* 92.50 99.96 109. 10* 100. 87 (1.57)

Note: Total cocoon weight in grams of silkworms in parenthesis. Other numbers: Heterosis 95 to mid-parens
(mean values are 101.34 and 101.23 in female cocoon weight, and 101.29 and 99.63 in male cocoon

weight).

*,** indicate significant differences at the 5% and the 1% level, respectively.

Table 4. Heterosis in weight of cocoon layer (% to mid-parent)

o e % m 112 113 114 |Kyung-Choo|  Yunil
111 female (0. 36) 98. 08 112.53* 121. 88%* 95. 31 108. 58*
male (0.35) 99. 49 100. 52 123. 52%** 97.29 98. 94
112 female 112. 4% (0. 48) 97.13 80. 37 104. 27 82.96
male 97.98 (0. 45) 100. 93 81.95 98.08 77.80
113 female 95. 39 99.33 (0. 43) 107.57* 93.83 102.78
male 97. 88 100.93 (0. 41) 110. 32* 90. 45 100. 49
114 female 116. 34** 95. 27 90. 90 (0.37) 109.13*4 109, 72*
male 114.70% 92.78 89. 67 (0. 33) 107. 22* 115. 13**
Kyung-Choo female 108. 99* 99. 89 83.81 116. 64*% (0. 43) 96. 66
male 112. 43* 95. 69 84. 42 122, 2%+ (0. 39) 102.50
Yunil female 119. 44 93. 88 101.16 108.72* 102. 64 (0. 44)
male 115. 78%* 94. 85 102.94 116.21%% 107 50* (0. 41)

Note: Weight of cocoon layer of silkworms in grams in parenthesis. Other numbers: Heterosis % to mid-
parent(mean values are 102.98 and 101.58 in female, and 103.06 and 100.30 in male).
* %% indicate significant differences at the 5% and the 1% level, respectively.
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Table 5. Heterosis in cocoon layer ratio (% to mid-parent)
e TTee— % m 112 113 114  |Kyung-Choo|  Yunil
111 female (21.80) 97.96 104. 14 100. 08 103. 44 96. 41
male (25.50) 99. 61 95. 62 103. 52 98.70 98.06
112 female 98. 87 (22.50) 100. 68 95. 08 104. 07 97.27
male [ 103. 43 (26.90) 101. 25 96. 06 103. 40  96.60
113 female { 94.93 101. 58 (21. 60) 104.32 106. 69% 97.14
male | 95,75 98. 49 (26.30) 102. 46 102.03 99. 61
114 female 102. 49 100. 89 95. 06 (22.30) 104.91 '101.10
male 101.98 100. 18 92. 59 (26. 40) 101. 84 106. 28*
Kyung-Choo female 102.52 104. 52 97. 45 106. 20* (21.70) 100. 22
male 104. 14 102. 01 97.96 105. 79* (25.97) 104.35
Yunil female 103. 88 102. 42 99. 54 100. 36 102.31 (22.80)
male 107. 36* 103. 01 101.90 106. 15% 106. 40* (26.10)

Note: Cocoon layer ratio in percentage in parenthesis. Other numbers: Heterosis % the mid-parent (mean
values are 101.34 and 101.23 in female, and 101.29 and 99. 63 in male).
* indicate significant differences at the 5% level.
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Table 6. Analysis of variances in GCA(general combining ability) and SCA(specific combining ability)

Sou_rcq Of df @ ® ®‘F @‘M

variations MS { F MS l F MS l F MS F
GCA 5 0. 5217} 56.41] 0.3551] 244.06f 0.0216] 135.23{ 0.0115! 226.64
SCA 15 0.1964 21.24| 0.1027 70.57| 0.0331} 207.57] 0.0178] 352.92
Error 70 0. 0092, | 0.0015 0. 0002 0. 0001

Source of df @-F , @-M &-M G&-M

variations MS l F l MS ' F M M MS M
GCA 5 0. 0016 ! 73.29 0.0011 57.020 0.7435f 107.36] 1.5455 674.87
SCA 15 0. 0017 78.78 0.0017 88.87f 0.2285/ 33.00; 0.6223 271.75
Error 70 0. 00002, ’ 0. 00001 0. 0065 0. 0023

Note: (D---Period(days) of larval stage of silkworms

®@-+-Period (days) of 5th instar of silkworms

®-+-Total cocoon weight (F female silkworms, M male silkworms)

@---Weight of cocoon layer (F female silkworms, M male silkworms)

®-+-Cocoon layer ratio (F female silkworms, M male silkworms)

&heHhel % —BESHE S (GCA, General com-
bining ability) ® %E8 &8I (SCA, Specific comb-
ining ability)¢] KE-& vt 2 BRE FoxS 22
(Table 6), =3 WA HI HRE 2vt 2 &
Re #£7%ES Zop(Table 7).
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Table 7. Mean effects, GCA effects and SCA effects of each character calculated in each parents and Fi
hybrids of silkworms

Characters
® @ ®
@ &)
F M F M F M

Mean  effects 22.500 7.2 1899  La4s7] 0423 0393 22273  26.460
GCA  eficcts A | 0.217]  0.157 —0.018  0.004 ~0.008 —0.006] —0.231 —0.435
B| —0.334 —0.262  0.044  0.005 0.0l 0.004f  0.09%  0.175

c| o018 016] -0.004  0.018 —0.007 =—0.002] —0.387 =—0.479

D| —0.112 ~—0.129 —0.070, —0.054 ~—0.014 —0.012  0.110  0.203

E| 0141 0102  0.005 —0.008  0.006)  0.001  0.212  0.200

F| —0o06 —003 004 003 0012 0015 0199  0.334
SCA  effects A |  0.35¢ 0218 —0.217] —0.126] —0.049] —0.030 —0.010] —0.089
B| 0167 0008  0.141]  0.170)  0.033  0.044  0.034  0.087

c| -—0.33 -0.285  0.099 0.03  o0.018 0018 0100  0.799

D| 0.55 0333 —0.007 -—0.127] —0.027] —0.038 —0.193 —0.467

E| 0466 0200  0.072  0.032 -—0.002 —0.008 —0.999 —0.895

F| 0.66] 0345 0055 0.014 —o.01l -—0.014 0128 —1.028
AxB| —0.3144 —0191f 0.091 =002 0.013  0.002 —0.337  0.399
AxcC| 0068 —0.0s8 ~—0.004 —0.000f —0.000 ~—0.009 —0.054 —0.762
AxD| —0.045) —0.0s3  0.118 01100  0.029  0.03  0.164  0.437
AXE| 0165 0174 —0.079  0.012] —0.017  0.000  0.145) —0.125
AXF| —0.197 =—0.0%2 0.9 0017  0.024  0.006 0082  0.140
BxC | ~—0.170 —0.175  0.0s5  0.108  0.017]  0.034  0.317  0.410
BxD| 0215 0176 —0.18 —0.138 —0.048 —0.045 —0.529 —0.689
BXE | ~0.05 —0.010 0.092  0.006)  0.025  0.006  0.467  0.312
BxF| 0189 0102 —0195 —0.134 —0.042 —0.043  0.048 —0.520
CxD| 0068  0.067] —0.025 —0.012f —0.007 —0.010 —0.112 —0.484
CxE| 018 0150 —0.2200 —0.156 ~—0.040] —0.043  0.000] —0.048
CxF| 018] 0298 0095 002 0012 0008 -—0.25] 0.08
DxE| —0.359 —0.237  0.130  0.098  0.036 0.03]  0.537  0.318
DxF | —0.432 ~—0.285  0.060  0.069  0.017  0.03 0.134  0.885
ExF | —0.402) —0.367  0.003  0.006f —0.000  0.010, —0.151  0.437

Note: A—F denote the variety names of silkworms.

A---111, B---112, C---113, D---114, E---Kyungchoo, F:--Yunil characters Q~®) are

previous Table 6.
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