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Genetic Studies on Some Silkworm Characters by the Diallel Cross

1. Degrees of Dominances and Gene Distributions

Kwon Yawl Chang « Kyung Soo Han « and Byung Yawl Min*
Gyeongsang National University, *Gyeong-Nam Sericultural Exp. Station,

Summary

Diallel crosses among six silkworm varieties were used as the materials:by the randomized
block design, and diallel cross analyes 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 silkworns. All methods utilized were similar in detecting lines giving unexpected
performance in the F; generation.

Mean values of total cocoon weight and weight of cocoon layer of female silkworms were more
than those of male silkworms, but mean values of cocoon layer ratio of female silkworms
were less than those of male silkworms in both parents and 30 F; hybrids.

Over dominance was exhibited by total cocoon weight and weight of cocoon layer, and _partial
dominance was exhibited by periods (days) of larval stage, periods (days) of 5th instar and
cocoon layer ratio (weight of cocoon layer/total cocoon weight). -

Furthermore, it was recognized that varieties F (Yunil) and E (Kyung-choo) were recommen-
dable varieties as the parents in breeding of silkworms for increasing the total cocoon weight

and weight of cocoon layer, etc.
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s in six parents and 30 Fi generations of silkworms

#able 1. Means of several character

Characters

¥, bybrids ® | @ ‘ @ Femalel @ Male | @ Femalel @ Male | ® Female] ® Male
| = o] L6 ! 1.37 0.36 0.35 | 21.80 | 25.50
s 112 2200 6. 83 2.13 1.67 0.48 0.46 | 22.50 | 26.90
c 13 22. 46 7.29 1.99 1.56 0.43 0.41 | 21.60 | 26.30
D14 22.83 7.33 1. 66 1.25 0.37 0.33 | 22.30 | 26.40
E oA 93.25 7.75 1.98 1.50 0.43 0.39 | 21.70 | 25.97
- 23. 04 7.54 1.93 1.57 0. 44 0.41 | 22.80 | 26.10
AxB 22. 04 6. 88 1.89 1.53 0.41 0. 40 21.70 | 26.10
AXC 22.83 7.50 1.95 1.53 0. 44 0.38 | 2260 | 24.77
AXD 22.83 7.50 2. 00 1.56 0. 44 0.42 | 22.03 | 26.87
AXE 23. 42 7.92 1.69 1.42 0.38 0.36 | 22.50 | 25.40
AXF 22. 42 7.08 2.00 1.50 0.43 0.38 | 2150 | 23.30
BxC 22.29 6.96 1.98 1.98 1.60 0.44 | 22.20 | 26.93
B xD 22.54 7.25 1.60 1.25 0.34 0.23 | 21.30 | 25.60
BxE 22. 04 7.04 2.09 1.50 0.48 0.41 23.00 | 27.33
B X F 22. 46 7.17 1.73 1.29 0.38 0.33 | 22.03 | 25.60
CxD 92. 00 7.00 1.88 1.52 0.43 0.41 22.90 | 27.00
CXE 23. 00 7.67 1.73 1.35 0. 40 0.36 | 2310 | 26.67
CXF 23. 00 7.83 2.08 1.57 0. 44 0.41 21.57 | 26.10
DXE 22.13 6.94 1.92 1.46 0. 44 0.38 | 22,90 | 26.67
DxF 21.79 6.79 1.93 1.54 0.44 0.43 | 22.80 | 27.90
E X F 92. 08 6. 96 1.93 1.49 0.44 0.41 22.30 | 27.17
BxA 22. 04 7.01 2.15 1. 44 0.47 0.39 | 21.90 | 27.10
CxXA 93. 04 7.54 1.80 1.49 0.37 0.37 | 20.60 | 24.80
DXA 22.29 6. 96 1.86 1.54 0.42 0.39 | 22,60 | 26.47
EXA 22.63 7.46 1.93 1.57 0.43 0.42 | 22.30 | 26.80
FxA 92.50 7.50 2.03 1.59 0.47 0.44 | 23.17 | 27.70
CxB 22. 00 7.00 2.01 1.64 0.45 0.43 | 22.40 | 26.20
DXB 22. 00 6.83 1.77 1.35 0. 40 0.36 | 22.60 | 26.70
EXB 22. 46 7.13 1.99 1.48 0. 46 0.40 | 23.10 | 26.97
FxB 22.13 6. 96 1.85 1.50 0.43 0.41 | 23.20 | 27.30
DxC 23.21 7.71 1.72 1.69 0.36 0.33 | 20.87 | 24.40
EXC 22. 96 7.67 1.63 1.33 0.36 0.3¢ | 2110 | 25.60
FxC 22,54 7.54 1.99 1.57 0. 44 0.42 | 22,10 | 26.70
EXD 22.21 7.04 2.01 1.58 0.47 0.44 | 23.37 | 27.70
FxD 22. 00 6.83 1.98 1.93 1.54 0.44 | 22.63 | 27.87
FXE 92.29 6. 96 1.97 1.55 0.45 0.43 | 22.77 | 27.70

~.Remarks: (D---Period of larval stage. @-+-Period of 5th instar. @---Cocoon weight.
@--Weights of cocoon layer. &---Cocoon-layer ratio.
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Table 2. Analysis of variance
Character
Factor df
@ ® ® Femalel ® Male |@ Female] @ Male |® Female] ® Male
Block 2 0. 0006 0.0012 0. 0006 0. 0001 0. 0001 0. 0001 0. 0095 0. 0279
Array 5 1.5650** 1. 0652%% 0.0647*%% 0.0344%% 0.0048%* 0.0033*% 2.2304%% 4.7260%*
Error 70 0. 0277 0. 0044 0. 0005 0. 0002 0. 0001 0. 0001 0. 0208 0.0137

Remarks: Characters @~@®) are shown as in previous Table 1.
** Significant at the 1% level.

Teble 3. Variance components and heritability values in each character

Character

0 ® ® Femalel ® Male |@ Female] @ Male |® Female] ® Male
D 0. 2240 0.1261 0. 0375 0.0231 0. 0021 0. 0018 0. 2240 0.2144
H; 0. 4826 .0. 2599 0. 0849 0. 0483 0. 0043 0. 0044 0. 6240 1.6616
H, 0. 3675 0.2033 0. 0660 0. 0356 0.0034 0.0034 0. 4417 1.2051
F 0.1717 0. 0654 0. 0493 0.0321 0. 0025 0. 0024 0.1639 0.1477
H:/D 1. 4675 1. 4871 1.5068 1. 4460 1. 4293 1. 5480 1.7010 2.7856
Heritability (N) 0.4118 0.5142 0.1729 0.1740 0.2244 0. 1675 0.4778 0. 4535
Heritability (B) 0.8634 0.9616 0.9766 0.9861 0. 9440 0. 9467 0.9174 0.9763

Remarks: Characters @®~@® are shown as provious Table 1.
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Fig. 1. Vr, Wr graph for period (days) of larval
stage of silkworms.
A...lll’ B...llz’ C...
E ---Kyung-choo,

113, D---114,
F ---Yunil variety, respectively.

4

0.08f

0.06

T $-03520X + 00183

004

0.02;

L Vr

0.05 010 015

D

Fig. 2. Vr, Wr graph for period(days) of 5th instar

of silkworms.
Varieties A-F are shown as in previous Fig. 1.
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Fig. 3. Vr, Wr graph for total cocoon weight of

silkworms.

Solid lines and A-F represent 6 parent diallel ana-
lysis in F; generation of female silkworms. Broken
lines and a-f represent 6 parent diallel analysis in
F, generation of male silkworms. Varieties A-F(a-
f) are denoted as in previous Fig. 1., respectively.
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Fig. 4. Vr, Wr graph for weight of cocoon layer of
silkworms.
Solid lines and A-F represent 6 parent diallel ana-
lysis in F; generation of female silkworms. Broken
lines and a-f represent 6 parent diallel analysis in
F, generation of male silkworms. Varieties A~F(a~f)
are denoted as in previous Fig. 1., respectively.

Wr
0.4t
03t
02t
ok~ =7 __ -023500003%
c A R:-o,o 699X+0.403. T T
b B . . f,
0 0.1 02 7 03 04 05 "
-0af
. d

Fig. 5. Vr, Wr graph for cocoon-layer ratio of
silkworms.
Solid lines and A-F represent 6 parent diallel ana-
lysis in F; generation of female silkworms. Broken
lines and a—f represent 6 parent diallel analysis in
F: generation of male silkworms. Vareties A-F (a-f)
are denoted as in previous Fig. 1., respectively.
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