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Introduction

The biological effect of radioactive irradiation has been rather much
discussed in recent years, still data available on the species of the order of
Lepidoptera are scanty except for the Bombyx mori L. species of the family
Bombycidae with the various races of which manyfold irradiation experiments
were conducted. This is easy to understand since the economic importance of
genuine silk continues to be considerable. Scientific studies connected with
irradiation are dealing without exception with the practical problems of the
breeding of silk worms and the processing of cocoons, So e.g. Karrov (1960)
attempted to heal larvae suffering from polyedrosis with X-ray irradiation.
ARr1rov —GUMANSKY (1957) have dealt with the action on pupae of gamma
irradiation. The objective of their work was to search for such radiation dosis
values with which the pupae of the cocoons destined for processing can be
killed by large-scale methods. Arirov and KLEIN (1958) studied gamma irra-
diation as related to the structure of silk thread. Also in Hungary the suscep-
tibility of pupae to radiation was studied with the practical consequence
that, instead of the Pellegrino heat treatment, killing of pupae with gamma
irradiation seems to be more suitable for the purpose in view (BABos, GUBICZA,
Luracsovics, MOLNAR 1962).

The work of Tazima (1961) is of high economic significance since this
worker succeeded to bring about with a radioselection method sexual dimor-
phism already in the egg stage. From the dark coloured eggs male individuals
while from the light ones females developed. Unfortunately the method, out
of proportion to its practical significance, is deficiently described (as it only
too often happens) and is thus irreproducible.

We are dealing with the effect on Bombyx mori L. of gamma rays since
1961. At the beginning of experiments we have only set the objective to exa-
mine the radiation sensitivity of the various degrees of egg, larva, pupa deve-
lopment, since in literature we have found insufficient data pertaining to this
subject. Most of the authors, e.g. STRANNIKOV (1957) do not indicate the deve-
lopmental stage of the irradiated eggs. The coworkers of the Research Institute
of the Silk Industry in Usbegistane described the pattern of irradiation in full
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detail but even they omitted to extend to the very essential aspect, which
developmental stage the experimental animals were in (ARIFOV—GUMANSKY
1957).

In our earlier experiments we tried to determine the developmental
stage of Bombyx mor: L. with approximate accuracy (BaBos, GuBicza, LURA-
csovics, MoLNAR 1962, LLuracsovics, GUBIczA 1963).

As a continuation of our experiments with pupae and with eggs in dia-
pausa the objective of the present communication is to describe the effect of
gamma irradiation and to indicate the experimental data related to early and
late embryonic development of the eggs of the silk moth and to the develop-
ment of their larvae.

Material and method

The eggs in the following developmental stages of the Varo race wide-
spread in Hungary were chosen as experimental subject

A 10 to 12 hour age
B 40 to 45 hour age
C 50 to 56 hour age
D eggs in the last stage of embryonic development.

In the eggs of the group A4 the blastomeres are formed (in general 20
blastomeres). The colour of the eggs is straw-yellow.

The group B was in the last stage of early embryonic development
where on the discus the primary furrow has already formed and even the
segments of the embryo are visible. In this stage the colour of the eggs is light
brown.

The eggs of the group C were in the state of rest in the stage after early
embryonic development. The colour of such eggs is greyish brown. The eggs
referred to and ranged in the groups 4, B, C were separated with the aid of an
isolator* and with the cellule method of PASTEUR.

The eggs of the group D were in the last stage of embryonic development
were blastokinesis came to end and the hatching of the eggs occurred in about
10 to 15 hours. The colour of these eggs is light grey.

Irradiation of the lots referred to was conducted with the aid of gamma
photons from Co®. The quantum energy of these is 1.17 andjor 1.33 MeV.
The objects were placed on a round table in whose centre was the source of
radiation of 420 C activity.

From the groups 4., B. and C. 6 separate subgroups each were formed
and these have been irradiated with doses increasing from 200 r to 100 000 r.

* The isolator is used for the separation of cocoons selected for further breeding.
The emergence of moths and copulation proceeds in compartments of 6 X5 em surface
closed with 5 em high tulle walls. After pairing for 6 to 8 hours the female moths are
placed in perforated parchment bags where they lay 400 to 500 eggs and subsequently
perish in 5 or 6 days. The body of the perished moths crushed in PETRI dishes with water
to a pulp is examined with a 800 to 900X microscopic magnification. Only the eggs of
sound female moths are bred further.



Sign of the subgroups Irradiation dosage value

Ag B0 200 r
Az’ ByiCy 1000 r
A B O 3000 r
AT B 5000 r
A B O 7000 1
Agor By ol 100 000 r

The individual subgroups were arranged around the radiation source in
such a way that with the change of the distances all lots obtained the radiation
dosage envisaged within one hour irradiation period. This of course had the
consequence that the dosage intensity has changed in the case of the individual
subgroups.

The group D was irradiated divided up in 3 subgroups:

Dy 992 r
D, : 2490
94 4480r

At the irradiation of these lots the dosage values of not round figures
were obtained as a consequence of the placement of the objects and of the
establishment of irradiation times.

From each subgroup 2 to 3 thousand eggs were placed as object.

The eggs were pasted on cards so that they could be placed in a plane
perpendicular to the direction of the spreading of the radiation and a practi-
cally identical dosage rate could be ensured for the eggs of the individual
subgroups.

The hatching of the larvae and their breeding as well as the classification
of the cocoons and the repeated production of the eggs was conducted according
to the standards MNOSZ 6818 —52, 6818—52 K and 6815—53.

In hatching 2000 while in breeding 1000 to 1500 individuals were studied.

In all subgroups where hatching of the larvae did not reach 10 per cent
we had to omit breeding. It should be noted that the eggs of subgroups 4g, By
and O, irradiated with 100 000 r were destroyed.

Eggs of the same year and of identical developmental stage from the
Szekszard plant of the Herbaria Silk Egg Production Works served as a
control.

Examinations extended to the following:

. Period of hatching
. Per cent of hatching
. Period of larva development
. Occurrence of various diseases
. Period of the emergence of moths
. Distribution of the moths according to sex
. Nosema infection of the pairs of moth
. Per cent of sterile egg-layings
. Output of eggs :
10. Egg weight :
The above examinations were carried out according to the methods
described earlier (GUBICZA 1959).
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Results

The eggs laid by one female each of A., B. and C. groups were irradiated
on July 23th while the subgroups 1, 2 and 3 of group D on May 21 st. Data
on hatching of larvae, breeding and further increase were tabulated.

Table 1
Hatching of larvae and breeding period in eggs treated with gamma irradiation
Denomination thlee:::t(iﬂ;’if)g Hatching Mortality Pel:r‘.:ialof
of groups of larvae, of larvae, of eggs development,

days per cent per cent days

A/l 4 96.0 4.0 29
A2 5 96.1 3.9 29
Al3 6 76.0 24.0 30
A/4 8 18.0 72.0 30
Al5 4 0.3 99.7 hiE
B/1 5 96.1 3.9 29
B/2 6 95.2 4.8 29
B/3 7 75.3 24.7 30
B/4 7 3.0 97.0 —
B/5 7 0.9 99.1 —
C1 5 96.4 3.6 29
C/2 6 96.4 3.6 29
C/3 6 86.0 14.0 30
Cl4 7 0.4 99.6 Wi
C/5 £ ] e o
D/1 5 95.5 4.5 29
D/2 5 79.0 21.0 29
D/3 6 21.3 78.7 29
Control 5 95.4 4.6 29

From the data of T'able 1 it appears that with growing dosage values the
period of the hatching of larvae has extended, the per cent hatching fell and
the period of larval development was prolonged. The marks of injury did not
appear with 200 and 1000 r but they did in all groups irradiated with higher
r units.

Among the larvae of the subgroups 4/2, 4/3 and A/4 several individuals
were found that suffered visible morphological changes. Instead of the bilate-
rally arranged 4—4 pedes coronati 5—4, 4—3, 4—2, 3—2 arrangement was
found.

In the larvae seen on Fig. 2. from the four left hand feet two are missing.
Concrescence of the pseudopods of the laryvae frequently occurred ( Figs. 1a, 1b).
Radiation injury was manifest in most cases in the malformation of the 8 —9.
body segments. Injury by radiation frequently was so extensive that the
position of segments and pedes spurii could not be recognized ( Fig. 3).

In groups irradiated at the 40 to 45. hour of the early embryonic deve-
lopment of eggs and in the groups irradiated at the 50 to 55. hour (group C') no
malformed larvae occurred. .

In the subgroups 4 parallel with the increase of radiation dosage rate -
the number of malformed larvae has grown (Table 2).



Table 2
‘The malformation per cent of larvae hatched from eggs irradiated in the 10 hour age
&
2 Number Number of Per cent
Group Dosmrvalue of experimental malformed of malformed
larvae larvae larvae
A/l 200 731 — 0.0
Al2 1 000 709 3 0.42
Al3 3 000 552 35 0.34
Al4 5000 80 38 47.50

It should be noted that in order to conduct further experiments, the
malformed larvae and their progeny (pupae, moths and eggs) were treated
separately and their data have been separately processed in the following
(see Tables 3., 4., 5.).

Besides the occurrence of torsos also the high proportion of larvae
perished from diseases was remarkable, as reflected by the data of Table 3.

It should be noted to the data of the above Table that in the groups 4/3
and A4/4 and those formed from their breeding larvae, besides the high losses
caused by diseases no losses of larvae by pebrine occurred but contamination
was found as will be demonstrated later. It can be safely stated that the irra-
diation of the eggs did not afford protection against any disease and it can be
even assumed that the resistance of the animals has diminished and the possi-
bility for the pathogens present in the cultures was given. Only the exceptio-
nally careful and expert breeding work prevented a greater extent of losses by
infectious diseases. :

Table 3
The incidence of diseases during larval development
La.}'vae
Groups Polyedrosis Flacherie Muscardine Gattine ﬁogel&migeegses
total per cent
A/l — — — - -
A2 — — — 0.14 0.14
Al3 — 3.44 — — 3.44
Al4 — 11.25 — — 11.25
A/3 malformed — 14.30 - — 14.30
A/4 malformed — 23.70 — — 23.70
B/1 — — — — —
B2 0.17 0.17 0.16 — 0.50
B/3 — 0.28 — — 0.28
C/1 - — — — —
C/2 — — — — —
C/3 0.18 0.36 — — 0.56
D/1 — 0.12 - - 0.12
D/2 - 0.19 0.19 — 0.38
Control — — — — —




Table 4
Number
and Distribution
per cent of moths
Groups Number of of moths according to sex
emerged
from
cocoons . 3 1 Q
A/l 558 556 99.5 50.3 49.7
A2 465 460 98.9 55.2 44.8
A3 215 208 96.7 55.7 44.3
A4 49 45 91.8 64.4 35.6
A/3 malformed 31 29 93.5 55.2 44.8
A/4 malformed 13 12 92.3 58.3 41.7
B/1 301 299 99.3 42.8 57.2
B/2 395 387 97.9 45.2 54.8
B/3 97 92 94.8 82.6 174
(0731 763 760 99.5 47.9 52.1
CJ2 615 606 98.5 53.3 46.7
C/3 170 161 94.4 67.7 32.3
D/1 601 596 99.2 45.6 54.4
D/2 376 371 98.7 54.4 45.6
D/3 45 43 055 37.2 62.8
Control 790 782 99.0 50.3 49.7
Table 5
Data related to further increase
fInfect,l;or} of pairs St;rile Egg output i
Oof mof in skal 1rs
Groups ; o ™ (egg];t ¢ I:;rnl;oath uniggfg
N OBemR ’ obhian per cent units
A/l - 2.3 4.7 461 1475
AJ2 — 2.4 4.5 476 1402
A/3 - 5.5 21.0 471 1397
A/4 — — - 426 1341
A/3 malformed — — — 384 1384
A/4 malformed - — 25.0 392 1387
B/l < 2.4 2.4 554 1430
BJ2 e 5.7 18.9 498 1424
B/3 — 6.7 13.3 467 1403
C/1 2.1 — 14.6 496 1470
C/2 2.3 2.3 4.5 450 1441
C/3 1.9 3.9 25.0 364 1381
D/1 - — 4.8 456 1404
D/2 o — 13.0 500 1370
D/3 - —_ 6.3 511 1395
Control - 2 12.8 463 1323

In the cocoons of individuals irradiated by lower dosage-values, the per
cent emergence of moths was higher in each group, while the per cent proportion
of male moths increased in the groups exposed to more intensive irradiation.

It appears from the data that also Nosema infection occurred. The fact
that pairs of moth infected with Nosema bombycis N. was found only in sub-
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groups C' can be explained by that at the microscopical examination of the
moths of the previous generations 1 or 2 such weakly infected individuals
remained in the lot that could not be demonstrated and therefore were not
excluded from further increase. This may occur in the framework of large-
scale examination methods even with the most careful control.

In groups 4, B and C with increased radiation dosage rate the number
of units/g of eggs decreased, that is the weight of one egg increased.

As a contrast, in group D with the increase of the radiation dosage the
number of eggs per 1 g increased that is the weight of the individual eggs has
diminished.

According to the data of T'able 5.in the groups 4, B and C the number
of eggs per 1 pair of moths diminished with the increase of the dosage rates.
The opposite trend was observed in Group D. :

There are greater differences among the per cent values of the sterile
(skart) eggs. From the fact that the groups 4/3, BJ3 and C[3 contained more
sterile eggs, only with due care and repeated experiments can the consequence
be drawn that the number of the ,skart’” eggs increases in direct proportion
to the higher radiation dosage rates. This is contradicted on the one hand by
the fact that also the moths of the control group laid a high proportion of
sterile eggs and on the other hand that in the large-scale egg production also
considerable differences occur among the individual lots.

Discussion

The eggs treated with gamma irradiation of different strength in the
stages of early embryonic development and in the last stage of embryonic
development of the Varo race of Bombyx mori L. andjor the larvae hatched
from these eggs responded uniformly in some cases while differently in others.

At the irradiation of 3000 r unit the marks of injury consisting in a pro-
longed period and in a reduced per cent of hatching manifested themselves
equally in the eggs of different developmental stages. The extent of injury
may be regarded as identical in all subgroups. In the groups 4, B and C the
developmental period of the larvae in the subgroups irradiated with 3000 r
was 1 day longer as compared with the control (Table 1).

Among the groups 4, B, C and D there is a difference in the appearance
of malformed larvae. Only in larvae hatched from eggs irradiated in the 10
hour age (Group 4) were visible changes observed that consisted in the con-
crescence of the pedes spurii, in the reduction of their number, in the modifi-
cation of the body segments and in other alterations. In the 4/2 subgroup
irradiated with 1000 r 0.42 per cent of the larvae while in the subgroup 4/4
irradiated with 5000 r about 47.5 per cent showed abnormal development.
The progeny of the larvae malformed in various ways were stored separately

for the purposes of further observations.
Silkworm diseases (polyedrosis, flacherie, muscardine, gattine) did not

occur in the subgroups irradiated with 200 r while at higher dosage rates all
diseases of the worms were found.

In the groups A4/3, A/4 and that of malformed larvae the losses caused
by diseases exhibited a very high per cent. This can be explained by the reduced
resistance of the irradiated animals.



10

The per cent of moths emerged from cocoons diminished parallel with the
intensity of irradiation. This reduction is of lesser extent than in the hatching
of larvae. .

The distribution of sex showed an interesting trend. While in the groups
A, B and C the number of male moths increased parallel with the gamma
irradiation dosage, in the D group irradiated late in the embryonic stage a
reduction was observed. It should be stressed that in subgroup B/3 the propor-
tion of male moths was 82.6 while in D/3 only 37.2. ;

In moths emerged from eggs irradiated in the latest stage of embryonic
development (1)/3) the low proportion of males can be explained with the high
degree of losses in hatching. It is likely that in this case the hatching of the
males was of a lower proportion. In the subgroup BJ3 irradiated in the latest

- stage of early embryonic development — as seen from 7'able I — the hatching
of larvae amounted to 75 per cent. The 82 per cent proportion of males in this
case can not be explained with the loss of female individuals in hatching even
if the non-hatched larvae were female without exception. Considering the
average 50 to 50 sexual distribution and the 3 to 4 per cent natural loss in
hatching the proportion of the males ought to be at the most 68 to 70 per cent.
It is probable that besides the higher rate of loss in females in this stage of egg
development the effect of irradiation manifests itself in a change of sex. In the
next experimental year we shall attempt to study this problem in more detail.

" As a result of the microscopic examination of the pairs of moth Nosema
bombycis N spores were found only in the C' groups, while other pathogens were
found in the groups 4 and B and no infections disease occurred in group D.

The Nosema infection can not be brought in connection with the gamma
irradiation. The experience of several years shows that after microscopic study
of the moths in the breeding material chosen for further increase even in the
case of most careful work 0.1 to 0.02 per cent of infected eggs remain. This is
enough to raise the proportion of infection in the next generation — depending
on the breeding conditions — to 1 to 2 per cent. The occurrence of Nosema
infection proves — as seen in the other infectious diseases — that the intensive
gamma irradiation did not cause injury to the pathogen.

The output of eggs in the moths from irradiated eggs in groups B and C
diminishes parallel with the intensity of the irradiation dosage while it increases
in group C. As to the weight of eggs it increases in all groups parallel with the
increase of the dosage of irradiation, without attaining the weight of the eggs
in the control lot. This latter occurrence is the only phenomenon where the
higher irradiation dosage rate caused a change in positive direction of an
important parameter of the breeding material. Whether this is really the case
is decided by the viability test of the eggs and larvae of the F[2 generation.

Finally, thanks are due to Mrs Oponx GuryAst who performed with
great expert knowledge and care the tending of the experimental larvae and
the'treatment of the breeding material.

Summary

Authors as a continuation of their earlier work treated with gamma rays
of various dosage rates the eggs of the Varo race of Bombyax mori L. of different
developmental stages and examined them as well as in the larvae hatched the
important biological changes, the period and per cent of the hatching of larvae,
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the period of larval development, the occurrence of diseases and the further
increase, as well as the properties of repeatedly laid eggs.

As a result of experiments it wag established that eggs irradiated in the
various stages of early embryonic development as well as in the last stage of
late embryonic development and the larvae hatched from these respectively
exhibit properties substantially changed upon the effect of irradiation.

Radiation injury occurred in each group at 3000 r units (7'able 1).

Malformed larvae developed only from eggs irradiated in the earliest
stage of embryonic development (Figs. 1a, 1b, 2. and 3).

No diseases of silkworms (polyedrosis, flacherie, muscardine, gattine)
occurred in the subgroups irradiated with 200 r while in the groups trated
with higher dosage values all kinds of larval diseases were found (7able 3).

The per cent of moths emerged from the cocoons diminished with the
increased dosage rate but to a lesser degree than in the case of the hatching
of larvae.

In groups 4, B and C among the moths with the increase of gamma irra-
diation dosage the number of males increased while it diminished in group D
irradiated in the late embryonic stage (Table 4).

In microscopic examination of the moths of irradiated groups the spores
of Nosema bombycis N and of other pathogens were found.

Gamma irradiation affords no protection from the pathogens and even
reduces the resistance.

Finally it has been established that the output of eggs of the moths origi-
nating from the larvae of irradiated eggs diminished in the groups 4, B and C
with the increasing dosage of irradiation while it increased in group D.

The weight of the eggs increased proportionally to the higher dosage of
irradiation in all groups, without attaining, however, the weight of the control-
eggs.

Breeding material obtained from irradiated Bombyx eggs will be exa-
mined in more detail in 1964.
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GAMMA-SUGARZAS HATASA A BOMBYX MORI L. VARO RASSZARA. TI.
PETEK BESUGARZASA A CSIRAFEJLODES £ES EMBRIONALODAS
SZAKASZABAN

Gubicza Andras és Molndr Istvdn

Osszefoglalas

A szerzék korabbi munkéjuk folytatdsaként kiilonbozé dézisi gamma-sugérral
kezelték az eltéré fejlettségli Bombyx mori L. Varo rasszénak petéit, és vizsgdltdk az
embriondlis fejlédés id6tartamét, a tojdsmortalitdst, a ldrvafejlédés idStartamdét, a
betegségek el6forduldsét, valamint e petékbdl kifejlédott larvak fontosabb bioldgiai el-
viltozésait, a tovabbszaporitdst és az ekkor lerakott peték tulajdonsdgait.

A kisérletek eredményeként megdllapitottdak, hogy a kezdeti csirafejlédés fdzi-
saiban és az embriondl6dds utolsé szakaszdban besugdrzott peték, illetve azokhél kibujt
larvék tulajdonsdgai jelentés mértékben megvéltoznak a sugdrzds hatdséra.

A sugérkdrosodds minden egyes csoportban 3000 r egységnél mutatkozott (1.
tablazat ).

'I)‘orz hernydk csak a csirafejlédés legkordbbi fdzisdban besugdrzott petékbdl fej-
16dtek (1a, 1b, 2., 3. dabrdk).

Selyemherny6-betegség (sdrgasdg, renyhekér, mészkér, aszkéor) a 200 r-rel besu-
gérzott alcsoportokndl nem fordult els, mig a magasabb dézisértékekkel kezelt esopor-
tokndl minden hernydbetegség el6fordult (3. tablazat).

A gubokbdl kifejlodott lepkék szézaléka a besugdrzds doézisdnak emelkedésével
csokkent.

Az A., B. és C. esoportok a lepkéknél a gamma-sugdrdézis névekedtével emelkedett
a him lepkék szdma, az embriondlédds végén besugdrzott D csoportndl pedig csékkent

4. tablazat).
( A be)sugé.rzott, csoportok lepkéinek mikroszképi vizsgdlatdandl Nosema bombycis N.
spordkat és egyéb korokozok spérait is megtalaltdk, tehat e kisérletben a gamma-sugédrzés
nem nyujtott védelmet a betegségek kérokozéi ellen, s6t csokkentette a hernyok ellendll-
képességét.

Végiil megdllapitottdk, hogy a besugérzott peték larvéitol szérmazé lepkék pete-
szama az A., B. és C. csoportokndl a novekvé sugdrdozissal csokkent, a D. esoportnél
emelkedett.

A peték sulya a sugdrdézis emelkedésével ardnyosan, minden csoportndl emelke-
dett. Bar a peték silya a 200 r-rel besugdrzott példdnyoktdl a sugdrdézis mértékével
ardnyosan novekedett, a kontroll sulydt mégsem érte el.

BJIMFAHUE F’AMMA-JIVUEN HA PACY Varo TYTOBOI'O LIEJIKOIIPSA
1. O0nyyeHue siuIL.

Peswome
A. T'youna, Mosnap WU.

ITpoposkas panee ony 0 MKOBaHHbIE pA00TH! ABTOPHI 001y YasH siiiibl pacsr Varo Bombyx
mori L. Ha pasnMyHbIX CTaAHAX PA3BUTHSI PA3HBIMHU 03aMH raMMa JIydeii M 3yyaii BOKHeHLIe
OMOJIOrMYeCKNE M3MEHEHWsI; BPEMsl M IPOLEHT BbLIE3AHUsI TYCEHMIl, CPOK JIMYMHOYHOT'Q PasBH-~
THS1, TI0sIBJIEHHE 00JIe3HEH, fabHelinlee Pa3MHOYKEHHE U BTOPUYUHBIN STHIEKJIa/. ;

Briim uayuenst cBoiictsa siifll, 00J1yueHHBIX HA [IEPBHIX CTAUSIX PASBUTHUSI HJIU HA TTOCTIE~
Heil craguy SMOpHOreHe3a. YCTAHOBJIEHO, UTO T'YCEHHIIbI M3MEHSIIOTCS B 3HAUMTEJILHOH Mepe
1oy, fedcTeuem 00s1yueHHsI.

Ypojbl MOSIBUAMCh B Ka)kAo# rpynme npu posax sbime 3000 pentreH (cm. Tabumiy).

YPpojJMBbIE I'YCEHUIBI PASBUBAJINCH TOJIbKO U3 STHI1[ 00JIyYeHHBIX B PaHHeiIIeM BO3pacTe
(puc. 1/a, 1/0, 2 u 3).

BonesHn TyToBoro wmenkonpsaa (GKearyxa, yaxJocTh, MYCKOPAMHA, MEPTBEHHOCTE) He
ObnM HalifleHs! B MOArpynmnax, o0ayueHHsIX f03amu Hike 200 peHTreH, B TO BPeMs KaKk B IOJ-
rpynnax o0iy4eHHbIX 0oJiee BBICOKMMH JI03aMH BCTPEYaINCh BCE TUIBI OoJsiesHei. (Tabu. 3.)
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ITpoueHT BhiXoAa 0abouyeK C IMOBLILIEHHEM J03bI 00JIyYEHHsT YMEHbLIAJICS, TAK)KE KAK U
BBIJIE3AHHSI TYCEHMII, HO B MEHbILIEH CTerneHH.

V¥ 6abouex rpynn A, B u C yBesMuMIIOCh YUCJIO CAMLIOB C YBEJIMUEHUEM 10351, a 6abouex
rpynmst D, 4MCII0 CaMILOB YMEHBIIMIIOCH TIPY TAKUX >Ke YCJIOBUAX (Tabnuua 4). \

ITpy MHKPOCKOIMYECKOM HCCiIeA0BAaHNH 0afouex OOJyYeHHBIX Ipymn Obuid Haiifensi

cnopsl Nosema bombycis N. u Jpyrux 00Jie3HeTBOPHBIX. ['aMma 00JiyyeHne He Saliuiaer mpo-
TUB Pa3NUuHBIX O0Jie3Hed, a HA000POT MOHMYKAET CONMPOTHRIISEMOCTD.

Haxkonen, Obu10 yCTAHOBJIEHHO, YTO BBHIXOJ sIMIl 6a00YeK, NMPOUCXOAAIIUX OT T'yCEHHUIL
obsryueHHBIX siull, y rpynn A, B u C nonusuics,a B rpynne D nospimiancs ¢ yBeJHYEHHEM 1035l

Bec SIMI C YBEJIMYEHHEM 103bl YBEJIMYHUIICSA B Ka)i(lJ,Olul rpymnmne HO HE€ NOCTHI Be€Ca KOHT-
POJILHBIX SIUIL.

IToToMmcTBO 00JIyUEHHBIX SIMIl LIEJIKONPSiAA B JaibHeiiem Oyer HayueHo Oojee
1noapoGHoO.






Fig. la. One of the larvae hatched from Bombyx eggs irradiated with
Co60 in the V. developmental stage

la &bra. A Co60-nal besugarzott Bombyx petékbdl kibuajt larvak egyike
az V. fejlédési fokozatban

Fig. Ib. Magnified picture of the pedes coronati
grown together of the larva seen in Fig. la

Ib dbra. A fenti dbran (la &bra) lathat6 hernyé
0sszendtt alldbainak (pedes coronati)
kinagyitott képe



Fig. 2. Irradiation of the eggs frequently causes lack of extre-
mities in larvae. In the larva reperesented two of the 4 left side
pedes spurii are missing

2. abra. A peték besugarzésa a larvaknal gyakran végtaghianyt
okoz. Az abrazolt hernyénél a négy baloldali allab kozil
kettd hianyzik

Fig. 3. Radiation injury manifested itself in most cases in the
malformation of the 8—9. body segment of the larvae

3. &bra. A sugarkarosodas legtébb esetben a larvak 8—09.
testszelvényének torzuldsdban jelentkezett
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