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Breeding to Improve some of the Economic Characters of the Sex-limited

Dark Egg Color Strains.

Sang Mong Lee, Sam Eun Kim, Kye Myeong Kim and Nam Sook Park
Sericultural Experiment Station. R.D.A.

Summary

To investigate suitable breeding system for the improvement of economic characters of the sex-
limited dark egg colour strains,the four kinds of breeding methods which are represented as sib-
mating, repeated backcrossing, multi-backcrossing every other generation, and repeated hybridization
were detected from the P to the F.

1. Pupation ratio was varied between the four kinds of breeding methods and decreased gradually
in order of repeated hybridization, multi-backcrossing every other generaton and sib-mating,
and repeated backcrossing.

2. Repeated backerossing, multi-backcrossing every other generation, and repeated hybridization with
the exception of sib-mating were considered as available breeding methods to improve single
cocoon weight, cocoon shell weight and cocoon shell ratio of the sex-limited dark egg colour
strains.

3. As for the responses of the economic characters from the P to the F6, pupation ratic was
fluctuant and unstable, on the other hand single cocoon weight, cocoon shell weight and
cocoon shell ratio increased remarkably in the F:, but in the subsequant generations the increa-
sing rate of each characters were fluctuant irregularly.

4, After the original sex-limited dark egg colour strains were bred under the corresponding

breeding methods, from the P to the Fy the economic characters were approached to the level
of normal breeding silkworm lines’.

It came to the consideration that the autosomal fragment which was translocated on the W

o

chromosome had no physiologically significant effect on the expression of the economic characters
because the Expression index (E) of the sex-limited dark egg colour strains was similar to that
of normal silkworm lines.

6. From the results, it comes to the conclusion that the useful breeding methods to improve the
economic characters of the sex-limited dark egg colour strains will be a line separation including
fixation of the characters.
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Table 1. Details of the four kinds of breeding methods to improve some of the quantitative cheracters of

the sex-limited dark egg-color strains.

Breeding methods

Rearing seasons Generations Sibmating bafﬁgfgst; (Iil . I\Iulet;gq;l;ct.rﬁ):rsmg hé‘;?delazgegon
; generation \

Spring, 1987 P R89x R&Y R89 % R&Y RS89 R8Y | RSIX RS9
Spring, 1986 Fu Sib-mating P %7710 P %7710 P <7710
Spring, 1986 F. Sib-mating Fyx 7710 F1x7710 F1x Jam122
Spring, 1987 Fs Sib-mating Fyx7710 F2x Jam122 F2 <8246
Spring, 1987 Fa Sib-mating F3x 7710 F3x Jam122 F3x 8224
Spring, 1987 Fs Sib-mating Fyx 7710 Fyx 8246 Fyx<Jam124
Spring, 1987 Fs Sib-mating Fsx 7710 F5x 8246 Fs < M8588
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Fig. 1. Comparative changing patterens on the pupa-
tion ratio of the silkworms bred by the four
different breeding methods; sib-mating (e-e),
repeated backcrossing (a-4), multi-backcross-
ing every other generation (w-m), and repea-
ted hybridization (o-o),
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Fig. 2. Comparative changing patterns on the single
cocoon weight of the silkworms bred by the
four different breeding methods. For the other
legends, see Fig. 1.
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Fig. 3. Comparative changing patterns on the cocoon

shell weight of the silkworms bred by the
four different breeding methods. For the other
legends, see Fig. 1.
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Fig. 4. Comparative changing patterns on the cocoon

shell ratio of the silkworms bred by the four
different methods. For the other legends, see
Fig. 1.
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Table 2. Quantitative characters of the sex-limited dark egg colour strains(Fe) and the foundation stocks

of the silkworm on breeding

The numbers in parenthesxs denote 1ndex for each charactor of the Chmese sﬂkworm stocks

Foun ciltion rsrt;ck;raﬁ &,,,\m\\learacters Pupation ratio | Single cocoon | Cocoon shell 1 Cocoon shell
system of mating T (%) weight(g) weight(cg) ratio(%
Chinese silkworm stocks 82.3(100) 2. 25(100) 56. 0(100) 24, 8(100)
Japanese silkworm stocks? 82. 4(100) 2.09 (93) 51.7 (92) 24.8(100)
Sib-mating 90. 7(110) 1.90 (84) 45.0 (80) 23.7 (96)
Repeated backcrossing 74.0 (90) 2.23(103) 56. 6(101) 24.4 (98)
Multi-backcrossing every other 91, 0(111) 2.23 (99) 57.2(102) 25, 7(104)
generation
Repeated hybrldlzatlon 98 4(120) 2 2/(101) 57 8(103) 25 5(103)

The quantitative characters of a) and b) are the values averaged from Japanese(33 strains) and Chinese

(26 strains) silkworm lines respectively (Hong et al.,

1986).
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Table 3. Expression index(E) for cocoon weight, cocoon shell weight, and cocoon shell ratio of the female

in the sex-limited dark egg color silkworms.

Sllkworm stlalns and system of matmg

Cocoon weight

Cocoon shell weight | Cocoon shell ratio

[

Basic strains for breedlng(control)a) 1.00 | 1. 00 1.00

R89 strain® 1.02 f 1.07 1.04

SLE® from the sib-mating® 0.97 0.99 102

SLC® from the repeated backcrossing™ 1.03 \ 0.98 0.95

SLE® from the multi-backcrossing every ‘ 0.95 \ 0.94 0.99
other generation® i

SLE® from the repeated hybridization? 0.95 t 0.95 1. 02
a) : Sexual differences of basic stock strains from the data of Lee et al., (1985)

were converted into control Expression index(E) for the comparision with the other.
b) : Calculated from quantitative characters of Fq generation in the present study.
¢) : Abbreviation of the sex-limited dark egg colour strains.



Table 4. Inbreeding coefficients under different sys-
tems of close inbreeding, and probability of
fixation under full-sib mating.

Gonera | “or epesed | Full smating__
. crosses 10 ¢ . | e
ton | highly inbred | (Rorieelng | Brobebily
0 | 0 0 0
1 0. 500 0. 250 0
2 0.750 |  0.375 0. 063
3 0.875 | 0. 500 0.172
4 0.938 0.594 0.293
5 0. 969 0.672 0. 409
6 0.984 0.734 0.512
7 0.992 0.785 0. 601
8 0.996 0.826 0. 675
9 0.998 0. 859 0.736
10 0.999 0.886 |  0.785

The table is quoted partly from Falconer(1981)‘—
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