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Cocoon Weight of Polyploids Originated in the Crossing of
Some Gene Marker Strains in the Silkworm, Bombyx mori L.

Tohru NAKADA

(Laboratory of Statistical Data Processing, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Fig. 1. A scheme model of induction of tetraploid
and some other types of abnormal develop-
ment with egg color mutant strains.
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Table 1. Cocoon weight of progenies originated in the crossing re 9% XTw 18 (1976, spring)

Genera- Crossing . Numbers Pupal Cocoon /% Ratio
tion type Ploidy Sex tested weight shell w. Corr. p.w. cw

(cg) (cg) % (%
A A e
P me o P B mimmomiae 00, e
Foowebxnas a1 B S memm 8 g,
foowenxis ] B ImImE Bems 0w og,
R T N B R e
o aexan e PR B BemE om0
Eamexmsan ] M M2mBoBimu 0m g,
o ammans a0 B lenal mamu o 0nmog, g
R T T S TS 0 B Y BT
B mesams o 1T AT BsE 07
B amixteis e %) RS BERE 06
B tewan w0 f M mamw 0w,

* mean=*standard error
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H, InDFIHOTMESEORME: BEEL T, &k
BHERELRLTNBY,

R BF, B 4#loF -2 2B+ 5E, 3nid
2n LEEIRVCERE LS TR Y, BT in R HEE
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BB EIRI R TWS, —F 2n 22Tk
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HET 5L 3FREEOLV Az dDE Vo TI U,

EDKREOFCEEEhBED X 4n BELHD
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F,85X0BF, #3nThsb, dniz o TiXEH
CABBRBCIST— 4228524, 3nkon
TRIBRBXRETH N E LTHHERAR
fefER % Table 2 iwR7,
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Table 2. Cocoon weight of polyploid progenies originated in the crossing re 9% X Tw 13 (1986, spring)

. Pupal Cocoon $/% Ratio

gxggera- Sro:smg Ploidy Sex glsltrz (liaers weight shell w. Cotr. p.w. cw

yp (cg) (cg) %) (%
re 99 X Tw 14 ** 3 77 88.8+1.58" 11.14+0.26* 0.93

F (mixed) 4n 2 73 97.2+1.32 13.040.28 (.89 109-5 124.8
4n% x4nd* $ 496 109.8+1.14 12.340.20  0.87

F. (black egg mixed 0 3 630  95.0+0.69 15.9+0.14 o0.g2 005 129.3
4n% x4ns* 9 22 112.844.79 12.4%0.92  0.80

F, (red egg mixed) % 3 17 87.4+3.41 14.8+0.89 o087 (-0 119.4
4n% xdng*e ? %5 115.946.32 12.8+1.00 0.9

F, (white egg mixed) % 3 30 103.442.96 17.1+0.64 08z 002 133.6
4n¥ X4nd ¥ 89 101.3+1.84 11.0%0.29 0.85

Fz (one batch No. 1) 4™ 3 31 101.5+42.58 15.3+0.59 0.57 100-2 139.1
4n$ x4nd 2 54 97.3+£2.56 10.0+0.3¢4 0.8

Fe (one batch No.2) 4™ 2 17 90.4+3.48 13.9+0.58 082 29 139.0
Tw1®x4nd 9 104 149.5+1.55 19.420.21  0.62

BF.  (onebatch No.1) 3% 3 108 110.2+1.29 20.8+0.23 0.8 [3-> 107.2
Tw1$ x4nd 9 35 155.242.80 19.040.44  0.92

BF,  onebatch No.2) 3% 3 39 118.8+42.17 21.9+0.39 o091 /(05 1153
Tw19 x4nd ? 32 159.6+2.32 19.4+0.39  0.74

BF.  (one batch No.3) 3" 3 30 117.842.95 21.2+0.57 o0.84 (3-8 109.3

* meanzstandard error
** tested by mixed batches rearing

HRALULF, 0 4nBEEIIITZE®, ThdookE
P13 129,201 fH, FHENFIXMTI/TH-
f2o THOBBERBIMEERL, SMLEBEORBERC
v, L oBRIBFELELLE, TOBRBLER
ZowTit, Table3 WRLKESHTHD, Ti
R4y, BIFS5,319 {8, #KRIP 150 Eis X °
B8 162 fH, &5H5,631 & fno CTHERLILE X< —
Bli, kB oh-ZFRINOEEL, Bif1E
gAY 15 1@THY, EIRED 4.4%1cHYT 5,
FRBOKEI—FLTEAB L LY, Lot
HE LA e SEROB IR %2, 1IRBLL
T2 KREFERCAV1, ok, HERROMEME
IBZEEROAT Y FANY)KEL, 2IIRTHE
DIEE 55 0% T\ ZIEIPIRKE & TH B hio 2,
FREMIOES LOHESTRLIERT S &, &
fE% 0~10 8 &+ 5 ZH/HHMTELIL 7o,

IR OFEIO SALEGSEITEET 3,434 5, S
{LEIZ61.0%THY, SLEYRPOEERET %
FETLCHEEBL BERAEONG LD
1,126 BH($ 496, 3 630 THotce ThHDF, &
dnOBHITY  $=51tRkBETTHEN &
BEREORME T, MEHNOREGEIREL

$=1:1:LTRERL, —F, 18F 2R T
Thd$:8=31BELh-THNRE KT
Wh, ThHOMER, BRI EDOEET
AR50, EMEREOCHAMREEOUWETRL N
HAZbhb, TOREIZHLDTELL, MEIOER
AR HEIHE L D 20~40% DEEHEME 2o T
5o ¥, MOBMEBORESMELD L, HOBE
IR ATV FRKEL, TOMBERDVTRER
DR B E s Tl 5,

BF, 3nic 2> TiETwl $X4n $ o5
IB3RDIBELET-FEREYRT, BF, T
F, cHELTHEOHMMAELL, TLEBED
MRS ERAE L T 50, FOBERF, 08413
EFXRELZV, L L7, BOLEEYER
ETBEE, TOX S nd4n RBRETHENR 3N
DHEVHEORELRT ChTWA T LICERT AL
BEHpphbH, TCHEERBDII4n T OFTHERD
ETTHs, dn¥X4dn g &5 F, DBEHRS
n5X51, 4n S—BCTRHBEIME, TOR
B, 4n3EEOENCL YEBTER L
BTEROBROBRESHNEEI N, EELETY
BAOREETHH, ERINIEBIE TR D T



360

FHEERFEREFRGLE B175E H35

Table 3. Details in the maintenance of F,type tetraploids (4 nX4n, Total female moths
crossed: 372, Total eggs laid: 129, 201, Total eggs fertilized: 5,631, Ratio: 5,631/

129, 201=4.4%).

Frequency of 4 n female

x?% test of egg color segregation
(b:r:w=1,225:35:36)

Range of egg No. of .
fertilized 2 moths Color Actual Theoretical x?
0~ 9 197 black 5,319 5,322.5 0.002
10~19 82 red 150 152.1 0.029
20~29 37 white 162 156.4 0.223
30~39 24
40~ 32 Total 5,631 5,631.0 0.254
Total: 5,631 372 Probability (DF=2) 0.9>P>0.8
Average: 5,631/372=15.1
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Table 4. Correlation table of cocoon weight (PW : Pupal weight in cg, CW : Cocoon shell weight in cg)
(F.type 4n: re 9XTw 1, Female N =496, 1986, spring)

PW CW 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 Total
~ 59 1 11 3

60 ~ 64 1 11 3
65 ~ 69 1 1 13 6
70~ 74 21 1 41 1 10
™~ 17 11 27 3 11 16
80 ~ 84 2 47 4 2 19
85 ~ 89 31013 9 7 4 1 47
90 ~ 94 1 3 61212 6 2 1 1 45
95 ~ 99 2 7151111 5 1 1 53
100 ~ 104 125 9 8 7 3 1 1 37
105 ~ 109 4 4 81511 6 3 1 1 53
110 ~ 114 1 2 6 9 4 6 2 1 31
115 ~ 119 1 3 73 9 4 2 1 1 32
120 ~ 124 1 7 56 11 4 2 22
125 ~ 129 12 2 1 2 1 3 1 1 14
130 ~ 134 1 1 2 2 5 6 1 19
135 ~ 139 1 21 3 2 3 11 16
140 ~ 144 1 2 3 2 3 11 13
145 ~ 149 2 4 2 11 10
150 ~ 154 1 1 2 1 1 6
155 ~ 159 1 1 23 1121 12
160 ~ 164 11 1 3 1 7
165 ~ 169 2 21 2 21 10
170 ~ 174 2 41 7
175 ~ 179 1 1 2
180 ~ 184 1 1 2
185 ~ 1 1
Total 2 210 25 53 61 60 63 44 35 17 10 6 20 22 14 16 11 14 6 2 1 1 1 496
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Table 5. Correlation table of cocoon weight (PW : Pupal weight in cg, CW : Cocoon shell weight in cg)
(F.type 4n: re 9XTw 1, Male N=630, 1986, spring)

PW CW 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 Total

~ 49 11 2

50 ~ 54 21 1 4
55 ~ 59 2 2 4
60 ~ 64 1 3 4 5 4 17
65 ~ 69 1111 71 2 4 18
0~ 74 33 46 46 5 1111 35
%~ 79 1 3 3 410 8 2 41 36
80 ~ 84 1 1 713110 2 3 1 1 54
8 ~ 89 2 2 4 410 81215 6 3 1 67
90 ~ 94 3 413 181519 3 4 79
9% ~ 99 2 2 1 1 9181511 2 3 64
100 ~ 104 4 9 141318 9 68
105 ~ 109 1 1 4 61018 610 2 2 1 61
110 ~ 114 11 1 6 56 7 6 3 1 37
115 ~ 119 1 6 8 412 2 1 1 35
120 ~ 124 1 1 49 2 3 21 23
125 ~ 129 21113 8
130 ~ 134 12 2 21 8
135 ~ 139 11 2 1 2 7
140 ~ 144 1 1
145 ~ 149 1 1
150 ~ 1 1
Total 1 110 14 13 26 30 51 61 65 77 8 71 37 46 16 16 9 2 3 1 630

Table 6. The distribution of cocoon shell weight for fitting a mormal curve in the F,type
tetraploid silkworm

Female Male

Class (SD) (N=496, M=123, SD=4.50) (N=630, M=159, SD=3.51)
Theoretical Actual x? Theoretical Actual x?

~=1.5 33.1 6.0 22.19 42.1 41.6 0.01
~1.5~—1.0 45.6 54.2 1.36 57.9 50.4 0.97
~1.0~-0.5 71.8 134.8 55.28 91.2 90.6 0.00
~0.5~ 0.0 97.5 120.6 5.47 123.8 120.2 0.10
0.0~ 0.5 97.5 57.2 16.49 123.8 126.2 0.05
0.5~ 1.0 71.8 23.0 33.17 91.2 104.3 1.88
1.0~ 15 45.6 42 .4 0.22 57.9 60.9 0.16
1.5~ 33.1 57.6 18.13 42.1 35.8 0.94
Total 496.0 495.8 152.31 630.0 630.0 4,11
Probability P<0.001 0.8>P>0.7

N : Total number weighed
M : Mean value in cg
SD: Standard deviation
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Summary

The purpose of this paper is to give the basic
data related to the expression of cocoon weight in
polyploid silkworms of some different types. After
crossing between two gene marker strains, re 9 (re)
and Tw1l (w-2), which are distinguishable from
each other by their egg and eye color (red and
white), the eggs laid were treated under supercoo-
ling condition for the sake of polyploid induction.
Amost all of the induced polyploids were confirmed
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to be autotetraploids and their progenies, obtained
from rearing experiments in the following genera-
tion, contain some different ploidy types.

The experimental results are summarized as fol-
lows:

1) The frequency of polyploid induction differed
remarkably from reciprocal crossing. The in-
ductivity was always higher in the hybrid type [re 9
2 XTw1 3] than in the reciprocal one and these
polyploids were confirmed to be mostly autotetra-
ploids. .

2) A remarkable hybrid vigor -was observed in
such a quantitative trait as cocoon weight. In the
progeny of crossing type [re9 $ XTw1l 3], the
male cocoon shell weight was superior to that of
the female, and it is evident that the X-chromo-
some derived from Tw 1 strain is connected with
the expression of cocoon weight. The superiority
of the male cocoon in weight can be explained well
by sex linkage and is caused by a special function
located on X-chromosome in some gquantitative
traits. It is more emphasized in the case of tetra-
ploids.

3) Tetraploid females induced (F, type) laid
large sized eggs. These eggs hatched and the lar-

vae developed well, so it was possible to get many
triploids in the following generation, by crossing
with normal male diploids. Contrary to this, the
male tetraploids were mostly sterile except for
some exceptional individuals.

4) Triploids as a whole in comparison with four
BF, types produced cocoons which were superior in
weight to those of diploids. And, contrary to the
usual case, the male cocoon shell weight increased
remarkably in the case of triploids derived from the
crossing type [2nP % x4nF, %], using the excep-
tionally high fertility males described above.

5) The type of frequency distribution of cocoon
weight differed according to sex in F,type tetra-
ploids. It can be approximately expressed by a
normal curve in the male, but the distribution curve
in the female is asymmetrical, being extremely in-
clined toward the left side, and has two peaks with
a ratio of about 4:1. It is considered that this is
caused by the sex chromosome constitution of the
female tetraploid (XXYY), that is, the two topped
curve may reflect the following segregation ratio in
the next generation: XXXX(3):XXXY($):
XXYY($)=1:4:1



