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TaKESHI YOKOYAMA, MasATAKA Suzukl, Da-Ca1 Qu, Hiroakt ABE and TosHiKazU OSHIKI:
The size and number of eggs produced by the triploid females of Bombyx mori,

homozygous for the giant egg (Ge) gene.

ZZW triploids with the giant egg gene (Ge) in the consitution of ZGeZGeW, 7GeZ+tW
and ‘ZTZ*W were induced by hot water tratment (46°C, 18 min) applied to the
inseminated eggs shortly after oviposition. These 3 types of triploid moths deposited a
mixture of eggs irregular and normal in shapes. The eggs deposited by ZG¢ZGeW
females included large sized ones, which were superior to the Ge hemizygous eggs (ZG¢
W) by 1.04 to 1.13 times in lenght and width and 1.13 to 1.20 times in weight. The Z%¢
7GeW females were severely impaired in the egg productivity. These results suggested
that the Ge gene is functionally recessive in this type of triploid. Faculty of Agri-
culture, Tokyo University of Agriculture and Technology, Fuchu, Tokyo 183.

Key words: Bombyx mori, triploid, giant egg gene, size and number of eggs
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Tablel. Segregation of characters in the larvae hatched from eggs treated

with hot water.

Striped larvae

Type of cross No. of
(3% larvae_z Yellow blood Normal blood
examined Female Male Female Male
Camb*Ge X GerepS Treated 70 2 1 0
9.9 @en ub 0.0
Untreated 69 59 51 52
(29.9) (25.5) (22.1) (22.5)
Ge*Camb XGerepS Treated 115 1 1 0
98.2) (0.9 (09 0.0)
Untreated 48 37 34 41
(30.0) (23.1D (21.3) (25.6)
Ge*Camb Xred Treated 46 0 0 1
97.9) 0.0 0.0 Q.10
Untreated 30 23 34 26

(26.5) (209 (@Go.D (23.0

Examined on the 1st day of the 5th instar. Inseminated eggs were treated with
hot water (46°C for 18min) shortly after ovipositon. Untreated controls were
investigated in parallel. Camb+Ge, +? Y/+? +7Y; Ge*Camb, +P Y/+P +7;
GerepS, pS +¥/p +¥;re9, p¥ +¥/pS +Y. Numerals in parentheses denote the

percentages.
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He5% HiS

M E—EL, BB IR8INLUETH -1z, —4,
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Camb * Ge(Z%W) X GerepS(Z%e 7Ge) D3zHEX
53 2Ge 2GeW B, Ge + Camb(ZTW) X GerepS
(ZGe 2.G9) DR D 5 2O ZTW B, Ge * Camb

Hatchabilty and percentages of pigmented eggs and segregation of

egg color deposited by moth that hatched from treated eggs.

Type of cross No. ofegg % of pig- +: re Hatchabilty
(& XM examined mented eggs %)
Camb*Ge X GerepS Treated 574 7.3 2.50:1 0.0
Untreated 2328 99.2 1.04:1 89.6
Ge*Camb XGerepS Treated 1720 19.0 544 1 0.0
Untreated 3150 96.7 097:1 93.4
Ge*Camb Xred Treated 2538 35.9 5.77 : 1 0.0
Untreated 6817 99.7 1.00:1 96.4

Inseminated eggs were treated with hot-water (46°C for 18min) shortly after
ovipositon. Untreated controls were investigated in parallel. Camb*Ge, +/+;
Ge+Camb, +/+; GerepS, re/re; re9, re/re. Moth crossed with re9 male.

Table 3 Range and weight of the normal shape eggs deposited by triploid and diploid female.

polyploidy Length (mm) Width (mm) Weight
and sex chro- et R (mg/
] mosome XEtSD MAX MIN X=*SD MAX MIN egg)
Camb*Ge X GerepS
Treated 3n; Z6¢ ZG¢ W large* 1.51£0.07 1.63 1.40 1.15+0.06 1.27 1.03 0.821
normal* * 1.18+0.08 1.33 1.03 0.94%0.06 1.07 0.83 0.421
Untreated 2n; Z2G¢ W 1.38+0.05 1.50 1.30 1.11+0.04 1.20 1.03 0.725
Ge*Camb X GerepS
Treated 3n; ZCGeZT W 1.19+0.06 1.30 1.00 0.95+0.07 1.03 0.80 0.466
Untreated 2n; ZGe W 1.34£0.04 1.43 1.27 1.05+0.04 1.13 0.97 0.684
Ge*Camb Xre9
Treated 3n; ZTZTW 1.18+0.06 1.30 1.00 0.95+0.07 1.07 0.67 0.481
Untreated on; Zt W 1.19£0.04 130 1.13 0.97%=0.04 1.07 0.90 0.468

Inseminated eggs were treated with hot-water (46°C for 18min) shortly after ovipositon.
Untreated controls were investigated in parallel. Camb+Ge, Z% W; Ge*Camb, Z* W; GerepS, Z%
7Ge; re9, Z*t ZT. Triploid and diploid female crossed with re9 male. *eggs of the large size.
* *eggs of the normal size. Each experiment, about 50 eggs.
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Table 4. Egg number in triploid and diploid moth.

Polyploidy No. of Egg number/moth

and sex moths —

chromosome  examined X MAX MIN
Camb-*Ge X GerepS
Treated 3n; ZGe 7Ge 25 51 174 0
Untreated 2n; 2% W 25 221 346 171
Camb*Ge X GerepS
Treated 3n; Z2Gez+ 25 104 126 61
Untreated on; ZGe W 25 204 288 174
Ge*Camb Xre9
Treated 3n; 2t ZF 25 122 179 48
Untreated 2n; 2T W 25 400 460 320

Inseminated eggs were treated with hot-water (46°C for 18 min.) shortly after
ovipositon. Untreated controls were investigated in parallel. Each experiment,

about 25 moths.
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Fig. 1. Egg tube filled with abnormal tissue in Z% ZG¢ W genotype moth. A,
melanic tissue (m); B, abnormal tissue and egg shell (arrows); C, abnormal
egg shell; y, yolk granule. Scale = 100 £ m.
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