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Summary

The purpose of this experiment was to obtain the basic information on heterosis and

inbreeding depression of quantitative characters in the silkworm by diallel crosses of seven

varieties differing widely in each character.

Period. of 5th instar cocoon weight, cocoon layer weight, cocoon layer ratio, boiling off

ratio, raw silk percent, bave length, bave weight, bave size, weight of first molting larva

and fourth molting larva were investigated.

The results obtained were summarized as follows:

The degrees of positive heterosis of cocoon weight and cocoon layer weight were higher.

Period of 5th instar and boiling off ratio were negative heterosis. In F; generation, cocoon

weight and bave weight showed positive heterobeltiosis, while fifth instar-period, cocoon layer

ratio and boiling off ratio showed negative heterobeltiosis in the F; and F, generation.

Inbreeding depression was observed in cocoon layer ratio and boiling off ratio.
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Table 1. Mean values, range and differences in each in the parent, F, and F; generations
from seven diallel crosses of silkworms

T~ Characters) o FL | cw|Lw| LR | BR | RS | BL [BW | BS | 1M | aM
Statistics e ECORR) (%) | (%) | (m) | (&) | @ |(mg)|(mg)
Parent mean PR, 181: 1.57 31.66i 19.66 26.89 16.18 1,005 23.98 2. 50 5.70] 863
| PF, 173‘ 1.77 36.40| 20.91) 24.70) 16.31] 1,044 28.44| 2.55  — —
Hybrid mean CFy L 1) 170 1.910 39.16) 20.56 25.35 17.78% 1,118 33.02 2.76 6.34] 920
: I 161 184 37.31 20.31 25.26 16.85 1,076& 30.55 2.71 6.24] 929
.01 172 198 39.18} 19.97| 24.2717.07 1,110/ 33.64| 2.80 —| —
T | 169 1.97)39.11 19.88 24.11 16.71 1,084 32.87) 2.78 - —
Parent range PF, [ 155 1.18 16.79 14.2¢ 24.94 9.62 536 11.000 2.09 5.27| 614
! ) 2 2 Ll LR 22 2
| 215 1.95 46.58 28.39 20.30 22.74 1,354 37.12 2,60 6.3 1,031
| PF, | | 15?7 1.221\ 16,278 13.284 23.243‘ 9.75 w‘ 14. 93‘ 242  — =
I S
! 186 1.97) 46.11 26.35 27.69 20.62 1, 331\ 39.48 2. 7/
Hybrid range LR |1 1427‘ 1.261 24.33) 15.05 23.265[ 12.281 677, 20. 272 2. 19 5.215 577
L 2
| 204 222 5177 24.88 21. 63‘ 22.42 1,084 45. 98: 3.62 7.56) 1,119
I 1429j 1.261 27.204 15.75/ 23. 220 11. 16 767 22.33 2. 40‘ 4.246 744
‘ )
190 2.07) 48.43 24.52 28.68 21. 41| 1, 416‘ 40. 23' 3.18 7.38 1,088
Fo | I 1621‘ 1.275 25.299‘ 14.275 22. 255‘ 12201, 6298‘ 51,05, 2264 — =
189 2.200 49.42 24.86 25.55 21.79 1,454 42,80 3.11
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1. Characters shown are as follows: FI, Fifth instar period; CW, Cocoon weight; LW, Cocoon layer
weight; LR, Cocoon layer ratio; BR, Boiling off ratio; RS, Raw silk percent; BL, Bave length; BW,
Bave weight; BS, Bave size; 1M, The weight of Ist molting larva; 4M, The weight of 4th molting

larva.

PF, and PF, are means in the parents of F; and F; generation.
Cross population I is the reciprocal of cross population 1.

2.

3.

4. MP, HP and F, are calculated from mean values of mid, higher parents and F, hybrids, respectively.
AS‘

, Generations; B*#, Cross populations.
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Table 2. Pecent heterosis, heterobeltiosis and inbreeding depression for 11 characters in the

F, and F, generatmns

~~__  Characters
\\\\ A¥ | BF# FI | CW | LW LR BR RS | BL | BW | BS 1M 4M
Statistics T~
i *k *k dok | *k #k o] *k *
Heterosis® F, I |—5.52 21.65| 23.73 4.57—5 72 9.88 13.23 37.69 10. 40 11,22 6.60
sk *k sk | * * *k *
I [—6.62 17.19{ 17.88 3.30—6.06| 4.14 7.06] 27. 39“ 8. 40 10.00{ 7.64
*%k $k [ * *ok *k
F, 1 —0.57) 11.86| 7.63] —4. 49‘—1.74 4.65 6.32 18. 28} 9. 80 — —
ok *ok | $ok ‘ ok ok, Sk
I [—2.31] 11.29] 7.44] —4,92—2.38] 2.45 3.83] 15.57] 9.01 e —
Hok Kk *| *ek ! *| *k
Heterobeltiosis® F, [ |—7.56 17.17| 14.73] —4.41—6.83| 2.95 3.23 26.31) 7.39 9.87/ 1.76
*k %k *x| *ok *¥| Fok
I |—8.64] 12.88 9.31] —b5. 57 7. 1(‘ —2.43—0.64] 5.39] 5.44] 8.14| 2.76
Ak ek S ok *k
F, I |—2.27) 5.88/—1.23; —9. 5Q 2. 6()——1.95—0.71 9.61 8.94 - —
*k *ox *l o *k *ok sk
I |—3.97) 5.34/—1.41 “10.00‘ 3.25/—4.02-3.30, 7. 10‘ 8.17 -— —
* Sk Sk i
Inbreeding I |—0.58—3.66/—0.05 2. 86‘ 4.26 3.99 0.71—1.87—1.44 — —
depression® Sk Sk sk *1
I 0. 001~7.06 —4,82 2. lli 4.55! 0,83—0.74—7. 591—-2. 58 — —

1. Characters shown are as follows: FI, Fifth instar period; CW,

Cocoon weight; LW, Cocoon layer

weight; LR, Cocoon layer ratio; BR, Boiling off ratio; RS, Raw silk percent; BL, Bave length; BW,
Bave weight; BS, Bave size; 1M, The weight of 1st molting larva; 4M, The weight of 4th molting

larva.

. Exceeds the 5% () and 1% (**) probability levels, respectively.
. Cross population I is reciprocal of cross population .

2
3
4. a) 100(F.—MP)/MP; b) 100(F,—HP)/HP; ¢) 100(F,
A

#, Generations; B#*, Cross populations.
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