BEEERNMT L 2REO N TR HEFAITHEL T

R T
55 = o\

B OA —

Kiyoshi TOMIZUKA & Kytichi TSUCHIYA : Experiments on the Development
of the Silkworm (Bombyx morzi), Especially on the Artificial Parthenogenesis

by Means of the Very High Frequency.
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Table 1. The methd of treatment in Exp. 2.

No. of |Field inl,encity‘fTime applied | Pulse width | Repeating time .
batch E(v/em) 'to eggs./T(sec)| 7p (ms) 7r (m.s.) Wrave fane. agphiad
1 300 60 [ — ‘ — ‘ Continuous wave
- 2 600 600 ; 0.32 2.0 Impulse wave
a8 600 300 | o3z | 2.0 ” 3
_ 4 4 3800 45 _' = I — Continuous wave
5 a0 60 ? — | e a B, L
6 600 60 | 800 | 320 | Tmpulse wave
7 600 300 | so00 | 32.0 l ”
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1086 8R035 b D8R0 5§ L wavelength X = ﬁ()cm, ficld intencity I =
300v/em @ continuous wave ¥ J@4f L7, HEERXHEERTE, A—RKD L OTINMVEIOR
19 ~2V[1 % an) L0 YW, B, HIHEciiiiE LF @)\ \~ continuous wave 7 |C i
WA CIEEE LR DA\ impulse wave © oD G A Wavelength A = 110cm
(constant), field mtcnclyl‘, =30)v/cm or 6)0v/em & L7z,
. SEEGATIMT B ALFE % Teble 1, @i 3

Tabe 1. \criF 5 7, 7 & Fig. 1. @R T £ Impulse wave O, SifiC #5E LR
IRT,

Fig.1. Wave form of Tmpulse (7p & 7r in the figure are Width and repeating time

of Impulse.)
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Table ©. The results obtained in Exp. 1.

No of I‘ggs 10010red B/A Fggﬁ remaining|
batch | (A) leggs (B)' (95> in ovary (C)

Co]ore 1‘ D/C Egg‘; producsd B +D T1me
|in ovary A-+C applied to
eggs(D)| (2) | A+ Q) |‘(0/) ezgs (Sec)

1§ 3 0 .00 527 1 0.18 | 530 | 08| 120
E S G N S 545 0 0.00 | Hh7 ’ 0.17 | 60
3 | 18 3 11668 | 508 | 2 | 039 \_;75;:71_7"_‘! 095 | 120
4 165 4 }7 s42|  as2 | 2 | o2 27 | 109 90
5 | 85 4 |1142 430 0 | 000 515 o | 90
6 1 3 | 0 | 000 52 o0 | 000 528 L 0.00 T
71 50 5 110.00 511 | 3 0.58 | 561 | 1421 0
Wavelength A =11Cem, Field intencity E=300v/em (constant)
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Table 2. The results obtained in Exp. 2.

No. of | Figgs laid | Eggs colored B/A A—B Eggs colored C/A-B

batch (A before treatment(B) | (25D after treatment (C) (%)
1 373 A 080 | 372 | 1 2.95
2 588 0 0.00 588 | 4 0.34
3 602 I 0.16 601 11 1.83
4 394 0 0.00 394 2 0.50
5 a2 | 0 0.00 | 382 ! 3 0.78

6 401 1 024 | 400 11 2.75
7 422 0 0.00 422 2 0.47
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Fig 2. The microphotograph of the transverse
section of the parthenogenetically
developed eggs ( xca. ()

Fig.1. The magnified microphotograph of
Fig.3 (><ca.270)
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Summary
The colour tone of the normal hybernating cggs of the copulated silkworm moths
generally varies to the respective proper colour tone with the lapse of certain hou's
after laying eggs, as the result of deposited pigments in the serosa cells. The serosa of

the silkworn: eggs are formed after fertilization a result of the division of the

cleavage nuclei. But we showed in the Exp.1&2 (Table 2 & Table 3) that the nonfertil-
ized eggs (noncopulated female moths laid) changed to the coloured egrs when they
are treated by the very high frequency. This must be clearly the result of the
division of the egg nurleus which occured without fertilization.

Continuinr the experiment for the nonfertilizel eggs of Domesticated silkworm
(Bombyx mori), Erisilkworm (Philosamia ricini) and Kusuko (Dictvobloca japonica)
since spring season 1049, under various conditions, we thus obtained rather reliable
results.

We can see the difference in the coloured egg ratio by the number of batch, but,
only by the above results it is difficult to find rezular tendencies betweeu the method
of treating and the possibility of producinz coloured ercs. In other words, we can't
reason what value of wavelen:th X and field intencity I and the time to treat are the
most suitable. But we can affirm that the very high frequency afford to the egg
nucleus a certain stimulus instead of the spermatozoon and it began division.

In Exp.2 (Table?), we have attained the same reuslts as Exp.d (Table 2), though
the eggs were treated 24 days after laying. And then, 'we have met the case how
long the nonfertilized eggs will keep their possibility to divide the egg nucleus after
laying if occasion offered. In regard to this, we have tried a few experiments in
order to obtain the conclusion, but we have not yet a satisfactory result. Next time
we are inten linr to trace varvious factory analytically. In this experiment, the results
obtained are as follows.

1) Selecting seven normal female moths out of the noncopulated moths which have
made eclosion on the carly morning of Oct. 4th, 1949, we treated them by the very
high frequency at 10 o’clock, Oct. 6th, 1949. The results thus obtained are shown in
Table 2.

In the Table 2, observing the surface of the eggs after several times of treatment,
coloured eggs (see Table 2-13) means those which are found depositing pigments of the
same colour tone as that of the normal fertilized eggs, and distributiohn of pigments
in the serosa cells are meore variable than those of the normal fertilized eggs.

Egus remaining in ovary (see Table 2 —C) means the egrs which were kept in the
ovary of the female moth, and treated after extracting from the ovarian tube.

D in Table 2 shows the number of coloured eggs in the case of eggs remaining in
ovary. It is a well known fact the number of eggs laid by the noncopulated moths

are very few in the initial stage, and it is provable that in Exp. 1 we found barely
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the laid eggs at midnight of Oct. 5th, Moreover. as we have s‘opped artificialy the
moths trom laying, the number of eggs laid are very few as showing in the Table
2, the number of eggs remaining in the ovary are numerous. _

2) Some of the nonfertilized eggs of the female silkworm-moths noncopulated
cause the division of the egg nucleus spontancously, so it is dangerous to judge the

coloured (Table 2—B) in Exp. 1 caused Dby the very bhigh frequency alone.

Eliminating the e

rs coloured spontancously Lefore treatment, we treated the
colourless eggs by the very high frequenty on Nov. T4th, 1242, because of our
confirminz comparatively purer effects by the very high frequency. The results
thus obtained are shown in table 3.

In this experiment, we have left femele moths in moth funnel for 4 -5 days,
and some of them lail eggs as nearly the same number as the normal copulated
female moths laid.

3) We have made several section of which pigments deposited in the serosa
cells in the Exp.1 anl 2. Fig.2 and 3 show the microphotogragh of the vertical anl
transverse section of an egg.

Embryo in Fig.t is magnified one of Fig.3. Those were fixed with the Carnoy's
fluid on Jan. 10th, 195). The sections were cnt at a thickness of 7u and the method
of staining was by means of double staining using Delafield’'s haematoxylin anl
eosin. Fig.h is one of the samples used in Exp.2.

The coloured eggs without fertilization look like black dots among the uncoloured
egus. Because those eggs have the deposited pigments in the serosa cells, and those

are almost difficult to dist'nguish extlrnaily as compared with normal fertilized eggs.
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