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Table 1. Cocoon weight of tetraploid silkworm induced by supercooling treatment
‘ (1988 spring)
Pupal weight Cocoon shell &/ % ratio
Strain Ploidy n + standard weight 4+ s.e. p.w. c.w.
error {(cg) (cg) (%) (%)
4n ¢ 40 175.943.15 52.7+1.20 81.8 8.3
Homare ¢ g 12 143.8+3.89 51.84+1.45 ’ ’
X Yamatos” 2n ¢ 30 190.6+2.22 60.2+0.55 75.8 97.9
d 30 144.1+1.66 58.5+0.69 ' '
4in ¢ 67 160.1+2.39 41.4+0.82 .
Homare $ ’d 60 126.5+1.81 42.3+ 0.67 79:0 102.2
XYra 2n ¥ 30 201.3+2.89 53.4+0.65 74.3
& 30 149.5+ 2.20 49.7+0.57 : 9.1
4n 2 79 159.8+1.98 38.0+0.74 7.0 95 0
Daihaku % ' 56 123.1+1.89 36.1+0.83 ' '
X Nrd 2n § 30 205.2+2.53 51.1+0.69 73.4 94.3
4 30 150.7+1.87 48.24+0.70 ’ ’
4n ¥ 20 179.9+5.23 45.54+1.66 77.3 9.7
Hr % e 17 139.04+ 3.70 42.241.59 ' '
X Yamatos” 2n % 30 192.3+2.04 50.04+0.51 80.2 08.9
g 29 154.34+1.70 49.1+0.65 ’ ’
4n ¥ 29 183.7+4.34 46.2+1.35 79.1 99 4
Hr % g 21 145.3+2.46 45.94 0,81 ’ :
x Bankous 2n ¢ 30 185.0+1.98 50.4+ 0.65 76.1 94 6
I’y 30 140.7+1.90 47.7+0.75 ) )
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Table 2. Segregation ratios of egg color of each batch in different type

progenies (BFi, 1983, 1984)

Crossing type

@ Shougetsu X Sr 1983

@ Tr X NI145 1984

. Egg color Egg color

Batch Ploidy black red total x? black red total 22
an Fi1 $x2n P& (b:r=5:1)

No.l 3n 301 65 366 0.315 352 67 419 0.138

No.2 3n 366 71 437 0.053 402 75 477 0.306

No.3 3n 360 69 429 0.015 346 69 415 0.000
onF, $X2nPa@ (b:ir=1:1)

No.l 2n 314 313 627 0.002 318 332 650 0.302

No.2 2n 379 349 628 1.236 302 276 578 1.170

No.3 2n 281 297 578 0.443 305 332 637 1.144
2nP £x4n F,@ (b:r=5:1)

No.l 3n 411 73 484 0.882 452 72 524 3.231

No.2 3n 432 68 500 3.372 300 44 344 3.720

No.3 3n 308 68 376 0.538 453 69 522 4.469*
2n P £x2n Fig® (b:r=1:1)

No.l 2n 254 282 536 1.463 309 331 640 0.756

No.2 2n 243 246 489 0.018 305 281 586 0.983

No.3 2n 291 301 592 0.169 295 330 625 1.960

* significant at 5% level
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Table 3-1. Cocoon weight of progenies derived from the tetraploid silkworm
(1983 spring, ShougetsuX Sr, BF: type progenies)
Pupal weight Cocoon shell /% ratio
Strain Ploidy n + standard weight+ s.e. p.w. C.W.
error (cg) (cg) (%) (%)
4n F1 $%X2n P&
No.l 3n ¢ 30 163.1+2.66 33.2+0.61
g 15 130.0+5.11 32.1+1.76 7.7 9.7
No. 3n 166.2+ 4.0 .24+0.
0.2 ¥ 30 66.2+ 7 35.2+0.96 70.1 49 9
g 12 116.5+4.10 31.4+2.05
No.3 n % 30 140.4+ 3.69 31.2+0.90
- . 115.
g 9 132.9+4.39 35.9+1.67 9.7 51
2nF, $x2nPg
No. . . .
o.1 n § 30 177.04 2.50 37.6+0.66 7.4 2.3
d 30 137.0+2.34 34.94+0.69
No.2 2n ¢ 30 149.84-3.66 34.3+1.23
J 30 109.74+2.65 31.94+1.23 7.2 9.0
No.3 2n % 30 163.641.80 38.6+0.65
g 30 124.84-1.43 35.7+0.49 7.3 92.5
2n P $X4n F,&
No. 173. .
o.l 3n ¥ 30 73.841.98 39.6+0.62 82.9 101.5
Jd 30 144.14+1.97 40.2+0.71
No. . .
0.2 n ¢ 30 164.5+2.49 34.2+0.66 91.3 1216
g 30 150.24-2.06 41.9+40.80
No.3 3n # 30 150.5+ 3.08 32.8+0.74
J 30 134.941.49 40.4+0.74 89.6 123.2
2n P £X2n F,q
No.l 2n ¥ 30 189.242.25 41.8+0.83 761 91 6
J 30 144.04+1.79 38.0+0.48 ' '
No.2 . . R .
o) 2n § 30 176.7+2.50 40.94+ 0.64 791 91 7
J 30 139.842.02 37.5+0.64
No. . . .
0.3 2n ¢ 30 164.642.25 40.2+0.63 79 6 94 0
g 30 131.14+2.10 37.8+0.71
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Table 3-2. Cocoon weight of progenies derived from the tetraploid
silkworm (1984 spring, Trx N145, BF; type progenies)

Pupal weight Cocoon shell &/ % ratio
Strain Ploidy n + standard weight + s.e. p.w. C.W.
error (cg) (cg) (%) (%)
4n F1% X2n Pg
No.l 3n ¢ 24 177.1+£ 3.36 34.840.67 67.8 87 9
& 8 120.1+3.91 30.64+1.83
No.2 3n ¢ 24 157.2+3.35 32.5+0.71
- 75. 5.7
4 11 118.4+5.32 31.1+1.92 3 y
. 2
No.3 3n ¢ 5 152.0+3.23 31.1+0.66 73.9 92 0
7 14 112.346.77 28.642.39
2n F1%X2n Pa
No.1l 2n ¢ 25 162.04+2.84 33.9+0.84
54 30 125.8+2.36 32.440.66 . %.6
No.2 2 29 143.1+ 2. : +
o) n % 43.1+2.36 31.7x0.60 78.3 098 1
4 24 112.0+2.45 31.1+0.76
No.3 2n 143. .
¢ 30 3.3+3.44 31.1%+0.83 74 6 90.4
4 24 106.942.28 28.1+0.75
2n P$ x4n Fia
No.l 3n ¢ 24 148.2+2.19 30.0+0.43
- - . 4.
g 30 126.84+1.71 34.4+0.51 8.6 14.7
No.2 3n ¢ 28 152.7+2.42 31.440.42
- - R 14,
4 24 133.1+2.08 35.94+0.59 87.2 114.3
No.3 3n ¢ 25 150.2+1.92 30.64+0.44
- - . 15.
4 30 129.54+1.45 35.44+0.37 86.2 5.7
2n P$ x2n Fi&
No.l 2n % 30 151.94+2.26 32.74+0.53
4 25 121.64+2.57 30.9+0.63 80.1 9.5
No.2 2 2 84 2. .
o) n % 3 149.842.38 32.6+0.71 736 89 0
g 26 110.24+1.68 29.0+0.62
No.3 2 2 161.4 . 2. .
o) n % 7 61.4+3.08 32.7+0.83 7.9 92 4
4 24 118.2+2.82 30.2+0.72

Table 4-1.

Pupal weight of progenies of tetraploid silkworm induced by supercooling

treatment (cg)

A B C 1%3 1%4 1%%5 1%%7 Egg Total
0 0 0 156.6 162.1 146.0 192.5 166.8 824.0
1 0 0 163.5 149.5 155.3 165.5 148.0 781.8
0 1 0 162.9 150.4 150.7 179.2 147.6 790.8
1 1 0 176.8 154. 4 159.2 150.8 131.0 772.2
0 0 1 126.5 116.9 129.3 134.1 114.6 621.4
1 0 1 123.8 114.9 122.0 120.0 118.7 599.4
0 1 1 143.1 129.7 134.8 139.4 123.9 670.9
1 1 1 138.3 116.7 122.9 113.0 100.8 591.7
Total 1191.5 1094.6 1120.2 1194.5 1051.4 5652.2
A . Ploidy 0 4n 1 2n
B: Crossing type 0 Fi$XxP& 1. PExFis
C: Sex 0: ¥ 1: &
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Table 4-2. Cocoon shell weight of progenies of tetraploid silkworm induced by

supercooling treatment (cg)

[©) ) ® @ ®
A B C 1983 1984 1985 1987 1989 Total
0 0 0 33.2 32.8 28.5 36.3 32.4 163.2
1 0 0 36.8 32.2 33.1 33.5 33.9 169.5
0 1 0 35.5 30.7 31.5 35.7 34.7 168.1
1 1 0 41.0 32.7 37.7 30.5 31.3 173.2
0 0 1 33.1 30.1 30.6 31.6 28.4 153.8
1 0 1 34.2 30.5 31.0 31.5 32.4 159.6
0 1 1 40.8 35.2 36.3 37.5 39.4 189.2
1 1 1 37.8 30.0 34.4 26.9 29.8 158.9
Total 292.4 254.2 263.1 263.5 262.3 1335.5
A . Ploidy 0 : 4n 1: 2n
B: Crossing type 0 : F1$xPs& 1! P$xFis
C: Sex 0: % 1: &
Table 5. Significant test between some factors related to the cocoon weight of progenies
derived from the F| type tetraploid
Factors F-values
DF Pupal weight Cocoon shell w.
Block 4 5.19 ** 4.85 **
A (Ploidy) 1 7.04 * 0.78
B (Crossing type) 1 0.00 8.47 **
C (Sex) 1 126.09 ** 0.71
AB 1 0.30 6.28 *
BC 1 1.92 3.08
CA 1 0.44 5.82 *
ABC 1 1.75 5.50 *
% % significant at 1% level
* significant at 5% level
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Studies on the Utilization of Polyploid
in the Silkworm, Bombyx mori

3. Cocoon Weight of Polyploids Originated in the Commercial Races

Tohru NAKADA
(Laboratory of Statistical Data Processing, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
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Summary

The purpose of this paper is to point out the cocoon weight of polyploid silkworm of commercial
races. The details of this problem are unknown due to lack of systematic research because of experi-
mental diffculties in induction and maintenance of polypoid. We have conducted experimental research
in order to clarify the problem, using a lot of data obtained from the different types of progenies, which
have been derived from the induced polyploids by supercooling treatment of eggs just after oviposition.
At first, the induced polyploid silkworms were confirmed to be autotetraploids in many cases of the
crossing type by using the method of progeny test applying some egg-color marker gene strains.

Cocoon weight of induced tetraploid silkworms has a tendency to decrease in quantity compared with
that of the normal diploids. It is caused by the mixture of some small individuals showing inferior
growth, and when they were excluded from the consideration, we did not find any difference from
sampling point of view.

A strange phenomenon was observed through the process of quantitative analysis of triploid that is
that the male cocoon production is superior. This reversal is shown only in a certain limited crossing
type. As a result of statistical analysis, it is apparently comfirmed that the triploid male derived from
the BF, crossing type, [2n P £ x4n F, ], is superior to the female from the view point of silk
productivity and the physical properties of silk fiber by the reeling test of cocoon certification. These
remarkable facts have been clarified through repeated experiments using some different commericial
races over the past years.

It will become a very useful method, though there are many points which must be solved before the
use of polyploids can become practical.



