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Table 1-1. Preliminary experiment for cocoon size and weight of triploid silkworm
derived from the F, type totraploid (1983 spring, Shougetsu X Nr, BF, type

progdnies, n=40)

BF, type X Cocoon

(% xoﬂp) Ploidy — Sex length (C.V.) width (C.V.) shell weight (C.V)
mm % mm 2 cg %
1) 4n Fjx2n P 3n 2 33.3 (5.8) 20.1 (6.4) 0.31 (17.8)
2) 2n Fyx2n P 2n 2 33.7 (7.7) 21.0 (5.2) 0.36 (13.9)
3) 2n Px4n Fi 3n 3 33.7 (5.5) 20.1 (4.9) 0.40 (10.9)
& 32.7 (4.2) 20.4 (6.3) 0.38 (14.0)
4) 2n Px2on i 9n 2 35.3 (4.8) 22.0 (5.6) 0.39 (10.4)
7 34.1 (5.2) 21.7((6.0) 0.37 (10.0)
Control A o0 mixed 36.6 (4.6) 21.2 (6.0) 0.51 (10.7)
Control B on  mixed 36.6 (4.7) 22.6 (5.3) 0.57 ( 9.2)

C.V.: Coefficient of variation

Males of 1) and 2) types were not tested

Control A : (J138xJ139) x (C138xC139), 1983 spring
Control B: J137xC137, 1983 late autumn

Table 1-2, Preliminary experiment for cocoon shell thickness of triploid silkworm
derived from the F, type tetraploid (1983 spring, Shougetsu X Nr, BF, type

progenies, n=40)

BF, type Ploidy  Sex Cocoon shell thickness
(% xa) center (C.V)) bottom (C.V.) b/c ratio (C.V.)
u % u % %
1) 4n Fyx2n P 3n 2 294.9 (21.0) 132.4 (19.5) 46.5 (24.3)
2) 2n Fyx2n P 2n ¢ 322.1 (20.6) 184.6 (17.1) 58.9 (21.1)
3) 2n Pxd4n F, 3n £ 389.0 (14.9) 201.7 (17.8) 53.3 (25.4)
2n 4 409.0 (19.4) 199.6 (15.7) 50.1 (19.6)
4) 2n Px2n F, 2n $ 332.5 (16.9) 188.5 (13.5) 57.8 (16.8)
4 330.0 (13.2) 177.9 (14.4) 54.5 (16.2)
Control A 2n mixed 516.7 (11.2) 336.1 (13.4) 65.6 (15.2)
Control B 2n mixed 450.1 ( 9.9) 299.8 (12.8) 66.9 (12.8)
C.V. . Coefficient of variation

Males of 1) and 2) types were not tested
Control A : (J138x]J139) x (C138xC139), 1983 spring
Control B : J137xC137, 1983 late autumn
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Table 2. Preliminary experiment for cocoon certification by reeling test of triploid
silkworm deived from the F, type tetraploid (1983 spring, Shougetsx Nr,

BF, type progenies, n=40)

BF; type Ploidy  Sex : Cocoon.filament

(¥ xa) length weight size reel. neatness

m cg d % point
1) 4n Fix2n P 3n £ 968 20.4 1.92 72 95.0
2) 2n F1x2n P 2n £ 1091 29.3 2.44 72 96.0
3) 2n Px4n F, 3n £ 1169 29.5 2.32 68 94.5
4 1306 30.0 2.10 66 95.0
4) 2n Px2n F, 2n £ 1261 31.2 2.28 88 95.5
I'd 1242 29.4 2.17 86 95.5
Control A 2n mixed 1416 43.9 2.83 63 94.3
Control B 2n mixed 1412 47.4 3.06 74 94.8

Males of 1) and 2) types were not tested

Control A1 (J138%]J139) x (C138xC139), 1983 springs

Control B : J137xC137, 1983 late autumn
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Table 3-1. Cocoon certification by reeling test of triploid silkworm
(1984 spring, Trx N145, BF type progenies)

. Cocoon filament Reelability Neatness
BF; type Ploidy length weight size ) defects
(m) (cg) (d) (point)
4n Fi1 ¥ x2n Pg
No.1 3n 1,135 28.9 2.31 76 94.0
No.2 3n 1,218 27.6 2.07 80 96.0
No.3 3n 1,237 26.6 1.96 79 94.5
n Fl —?‘ X 2n P(ﬂ
No.1 2n 1,195 27.1 2.06 92 95.5
No.2 2n 1,155 27.2 2.14 73 95.0
No.3 2n 1,122 25.5 2.08 59 96.0
2n P2 x4n Fi5
No.1 3n 1,305 26.4 1.84 63 95.0
No.2 3n 1,367 27.9 1.86 61 96.0
No.3 3n 1,240 26.7 1.96 60 94.5
2n P¢ x2n Fi&
No.1 2n 1,151 25.6 2.02 69 96.5
No.2 2n 1,202 24.3 1.85 48 96.0
No.3 2n 1,039 24.8 2.18 64 95.0
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Table 3-2. Cocoon certification by reeling test of triploid silkworm
(1989 spring, Trx Yamato, BF, type progenies)

Cocoon filament Reelability Neatness
BF, type Ploidy length weight size ) defects
(m) (cg) (d) (point)
4n F1 ¢ x2n Py
No.1 3n 1,235 27.7 2.05 31 95.0
No.2 3n 1,174 28.5 2.20 60 95.0
2n F1§$x2n Pa
No.1 2n 1,152 27.1 2.13 56 94.5
No.2 2n 1,295 27.6 1.93 69 94.5
2n P¢ x4n Fia
No.1 3n 1,268 30.8 2.24 40 96.0
No.2 3n 1,307 31.6 2.18 69 96.0
2n P2 x2n Fi&
No.1 2n 1,058 20.8 1.78 47 95.0
No.2 2n 1,032 24.8 2.17 66 96.5

Table 3-3. Cocoon certification by reeling test of triploid silkworm
(1989 spring, Daihakux Nr, BF, type progenies)

Cocoon filament Reelability Neatness
BF; type Ploidy length weight size ) defects
(m) (cg) (d) {point)
4n F1 ¥ X2n Pa
No.1 3n 1,193 25.8 1.95 66 96.5
No.2 3n 1,286 26.1 1.83 43 96.0
2n F1 £ x2n Py
No.1 2n 1,252 28.7 2.07 80 96.0
No.2 2n 1,119 21.4 1.73 42 95.5
on P2 x4n Fi&
No.1 3n 1,567 32.8 1.90 67 96.0
No.2 3n 1,391 31.3 2.03 62 96.0
2n P¢x2n Fi&
No.1 2n 1,259 26.1 1.87 74 95.5
No.2 2n 1,368 27.8 1.84 59 95.0

Table 4. Significant test of factors related to cocoon reeling test of progenies derived
from the F, type tetraploid (1984 spring, Tr X N145, BF; type progenies)

F-values
Factors DF @ ® 3 @ ®
Block 2 1.83 1.43 0.36 1.28 0.91
A (Ploidy) 1 10.73* 5.43 0.47 0.17 2.09
B (Crossing type) 1 1.54 3.18 3.56 7.86% 0.52
AB 1 4.26 0.68 0.87 0.06 0.00

significant at 5% level
Length of cocoon filament
Weight of cocoon filament
Size of cocoon filment
Reelability percentage
Neatness defects

GICICICISRY
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Table 5-1. Summarized results of ANOVA in
cocoon reeling test of progenies
derived from the F, type tetraploid
(1984—1989, Length of cocoon

HD T e

E2T 5

Table 5-3. Summarized results of ANOVA in
cocoon reeling test of progenies
derived from the F, type tetraploid
(1984 —1989, Size of cocoon

filament) filament)
Factors F-values Factors F-values
®1984 @1987 (31989 @Total D1984 1987 31989 @Total

A (Ploidy) 10.73*  6.22 2.18 11.86** A (Ploidy) 0.47 1.52 0.26 0.39
B (Crossing type) 1.54 1.13  6.11 3.15 B (Crossing type) 3.56  0.00 0.02 1.11
AB 4.26 8.51 0.56 6.73* AB 0.87 0.23 0.37 0.00
* % significant at 1% level

* significant at 5% level

Table 5-2. Summarized results of ANOVA in
cocoon reeling test of progenies
derived from the F, type tetraploid

(1984 —1989, Weight of cocoon

filament)
Factors Fvalues
®1984 @1987 (31989 @Total
A (Ploidy) 5.43 30.53* 2.30 10.89**
B (Crossing type) 3.18 0.77 4.09 0.19
AB 0.68 21.34* 1.13 4.95*

* % significant at 1% level
* significant at 5% level
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Table 5-4. Summarized results of ANOVA in
cocoon reeling test of progenies
derived from the F, type tetraploid
(1984 —1989, Reelability percentage)

Factors F-values
®1984 @1987 1989 @Total
A (Ploidy) 0.17 5.79 0.54 0.80
B (Crossing type) 7.86* 0.14 0.33 1.38
AB 0.06 3.61 0.27 0.52

* significant at 5% level

Table 5-5. Summarized results of ANOVA in
cocoon reeling test of progenies
derived from the F, type tetraploid
(1984—1989, Neatness defects)

Factors F-values
D1984 1987 1989 @Total
A (Ploidy) 2.09 1.00 25.00* 0.00
B (Crossing type) 0.52 9.00 9.00 1.69
AB 0.00 0.11 1.00 0.00

% significant at 5% level
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Summary

The present report announces the sequel of the previous report in which we discussed the cocoon weight of
polyploid silkworms. There are a lot of unclarified point regarding properties of cocoon and its filament of
polyploid silkworms and this work aims at presenting the basic data.

We induced tetraploid silkworms at first, and then cocoon certification by reeling test was carried out. This
has been done since 1983 and is still done using cocoon of triploids obtained from the experimental result of
following generation of tetraploids.

In the preliminary experiment a certain difference was often observed between triploid and normal diploid in
some cocoon traits, for example, the size and weight of cocoon, the thickness of cocoon shell and some traits of
cocoon filament regarding quantity and quality. So, we continued the statistical analyses of some traits obtained
from the test on cocoon filament.

In triploids the cocoon filament spun by mature larvae is longer and heavier than that of normal diploids and
it became even from clearer the experimental data obtained from some different types of crossing in the past
several years. These two traits, the length and weight of cocoon filament, are sufficiently correlated to the
cocoon weight, and the result can be estimated from the fact that the cocoon weight of the triploids is generally
superior to that of normal diploids. This high productivity cocoon is remarkably shown in a male triploid of
progeny of limited crossing type, [2n P £ X 4 n F,&]. A clear explanation has not been made on this problem,
but it is clear that the high productivity is directly connected with the improvement of two traits mentioned
above. The size of cocoon filament is apt to be thin in triploids, though it is not always confirmed by statistical
observation. As a consequence of the biol-off test in the preliminary experiment, the sericin content in triplod
cocoon has a tendency to increase more or less, so it may be useful for fine thread production. On the reelability
percentage and neatness defects there is no signifcant difference between tri - and diploids, and it is evident that
triploid cocoon filament is good in quality.

There are many points which must be solved on the utilization of polyploid silkworms, and it largely depends
upon future multilateral studies on this problem. From the facts described above, we may conclude that the
properties of cocoon filament in triploids are not inferior to that of diploids. And if the technique of using
polyploid breeding is actually developed it could be practical and useful.
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