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Table 1. Frequencies of big type serosa and died egg induced by supercooling treat-
ment using some commercial silkworm races (1977—1978)
strain egg stage total normal died % big type %
(min) late early
N122 sib  160—180 1,993 1,296 662 24 34.4 11 0.6
140—160 1,977 1,549 411 0 20.8 17 0.9
120—140 989 676 289 1 29.3 21 2.1
100—120 1,164 271 888 1 76.4 4 0.3
80—100 1,235 143 1,062 28 88.3 2 0.2
total 7,356 3,935 3,312 54 45.8 55 0.8
C122 sib  160—180 2,456 1,477 937 0 38.2 42 1.7
140—160 2,861 2,055 786 1 27.5 19 0.7
120—140 2,435 1,447 955 1 39.3 32 1.3
100—120 2,188 251 1,931 1 88.3 5 0.2
80—100 1,472 73 1,392 5 93.6 2 0.1
total 11,412 5,303 6,001 8 52.7 100 0.9
C137 sib  180—200 1,153 670 403 24 37.0 56 4.9
160—180 1,007 514 322 119 43.8 52 5.2
140—160 817 289 356 131 59.6 41 5.0
120—140 681 235 300 130 63.1 16 2.4
100—120 509 191 183 123 60.1 12 2.4
80—100 752 73 417 246 88.2 16 2.1
total 4,919 1,972 1,981 773 56.0 193 3.9
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Table 2. Efficiency of polyploid induction and mortality rate of egg treated in some commer-

cial races (1978—1980)

Experiment moth A: 120—150 min B: 150—180 min
laid total s* % died % total s* % died %
Ni42%xCcwd F 25 4,028 87 2.2 1,589 39.4 5,528 166 3.0 1,451 26.4
Cc® xCrg F, 56 4,830 102 2.1 2,744 56.8 7,313 175 2.4 2,101 28.7
Cc® xCwd F, 21 1,411 9 0.6 881 62.4 2,723 38 1.4 1,180 43.3
Cr# xCc?d F, 28 3,227 67 2.1 1,464 45.3 3,622 39 1.1 1,095 30.2
CwexCc? F, 55 6,141 73 1.2 1,209 19.6 7,350 253 3.4 3,680 50.0
Cr$ xXN2-3% F, 59 14,222 140 1.0 1,986 13.9 14,233 179 1.3 1,737 12.2
Cr¥ xN142% F, 25 6,519 151 2.3 1,319 20.2 6,848 201 2.9 1,534 22.4
Ccg xXN2:3¢% F. 28 4,918 195 1.9 854 17.5 5,492 150 2.7 480 8.7
C137 sib P 28 6,840 58 1.5 737 19.1 6,628 146 2.2 2,099 31.6
C132¢xCwq F, 82 9,689 63 0.7 5,196 53.6 10,356 38 0.4 5,346 51.6
C137¢ xCwd F, 85 10,155 106 1.0 4,329 42.6 11,916 114 1.0 3,808 31.9
Cl40¢ xCwd F, 98 10,690 205 1.8 3,167 27.0 15,896 105 0.7 3,825 24.0
C144‘$ xCrg F, 101 18,753 737 3.9 10,313 54.9 23,717 701 3.0 3,290 13.8
N1322 xCwd F, 83 9,677 12 0.1 6,984 72.1 13,089 23 0.2 5,608 42.8
N137¢ xCwd F, 71 11,102 87 0.8 6,608 59.5 14,618 220 1.5 5,745 39.3
N140¢ xCwd F, 56 5,311 30 0.6 3,061 57.6 5,928 34 0.6 3,652 61.6
N1442 xCrd F, 71 4,510 283 6.3 3,159 70.0 4,825 58 1.2 1,827 37.8
N2-3¢ xCwd F, 93 13,512 82 0.6 3,234 23.9 15,555 107 0.7 3,915 25.1
Cw$ xCl32% F, 47 5,307 11 0.2 2,806 52.9 5,355 8 0.2 1,035 19.3
Cw$ xCl37¢% F, 36 3,985 33 0.8 2,241 56.2 4,618 10 0.2 723 15.6
Cw$ xCl409y F, 50 5,333 48 0.9 2,861 53.6 5,429 14 0.3 1,217 22.4
CwexCl#4ad F, 46 5,417 19 0.4 2,547 47.0 5,654 14 0.3 1,800 31.8
Cw$xN132% F, 53 6,326 43 0.7 2,728 43.1 6,859 78 1.1 2,488 36.2
Cw$ xXN137% F, 38 3,027 35 1.2 1,351 44.6 3,215 22 0.7 755 23.4
Cw$ XN140¢ F, 30 4,075 22 0.5 1,297 31.8 2,725 25 1.0 1,140 44.2
Cw® xXN144% F, 37 3,553 12 0.3 1,613 45.3 3,728 14 0.4 1,230 32.9
Cw®XxXN2-3%3 F, 61 8,272 96 1.2 3,128 37.8 8,566 88 1.0 2,926 34.1
C138¢ xCrgy F, 95 8,375 239 2.9 4,577 54.6 10,363 83 0.8 3,748 36.1
C139¢ xCrd F, 89 6,752 21 0.3 3,256 48.2 10,500 28 0.3 3,339 31.8
Cl412 xCrd F, 81 8,348 36 0.4 6,027 72.1 15,123 78 0.5 6,546 43.2
Cl43¢ xCrd F, 81 6,737 14 0.2 4,090 60.7 10,011 39 0.4 3,826 38.2

*s: big type serosal cell
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Table 3. The relation between efficiency of polyploid induction and the cross combi-
nation using some parent silkworm races for hybridization (1980—1986)

induced eggs

Cross combination

per moth OCEXTE @TEXCT @JEXTS @TEXID total
- 0.9 8 3 6 17
1,0 — 1.9 10 11 13 4 38
2,0 — 2.9 6 7 7 25
3.0 — 3.9 5 2 2 4 13
4.0 — 4.9 2 3 6 12
50 — 5.9 1 2 3
6.0 — 6.9 5 5
70— 2 T 1 4
total 1 % 1 29 - 7

C: Chinese races J: Japanese races T: Tester
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Studies on the Utilization of Polyploid in the Silkworm, Bombyx mori
2 . The Induction of Polyploid in Some Commercial Races

Tohru NAKADA
(Laboratory of Sericology, Faculty of Agriculture, Hokkaido University, Sapporo, 060 Japan)
Kunio KIKUCHI
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo, 060 Japan)
(Received October 27, 1988)

Summary

A problem in the induction of polyploid was examined using a lot of commercial races interbred
with genetic marker strains related to egg color. For the purpose of finding out the developmental
stage of egg effective in inducing the polyploid silkworm the supercooling treatment was applied to the
different stages. The eggs, just after they were laid were treated at —10°C for 24 hours, and the
induction of polyploid was distinguishable from the enlargement of their serosal cells.

It became evident that it is most effective to treat the eggs at the developmental stage of ap-
proximately 150 minutes after deposition. The mortality rate from this treatment increased remarka-
bly and at the same time there frequently appeared such abnormal silkworms as androgenesis, gyno-
genesis and mosaic. The efficiency of induction differed from each race tested and it was not so high
as we expected, but the Chinese race "Homare” proved to be useful for the induction. As a result of
the progeny test, most of those which were confirmed to be tetraploid silkworms originated from the
duplication of normal fertilized nucleus.

The result of this experiment with respect to tetraploid induction of commercial races may be of
great use for breeding of polyploid silkworm in the near future.
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