1204

1206

1206

1207

I~A-9 TUMOUR INDUCTION

Brown, E.H., King, R.C, THE OCCURRENCE OF OVARIAN TUMORS IN Drosophila melanogaster
HETEROZYGOUS FOR AN UNSTABLE CHROMOSOME, (Abstr.) Genetics 48, .8 (1961) 864,

During normal obgenesis about one developing egg chamber in 20 000 becomes tumarous, Irtadiation of
newly emerged females with 4000 r of Co*® y-rays increases the frequency of tumour about 26 times,
Tonizing radiation is known o regult in chromosome breakage and subsequent loss of the acentric fragmenes,
This fact suggests that deletion of ségments and chromosomal elimination rmay lead 1o the production of
tumours. To check this point a study was made of the reproductive systemns of individuals heterozygows

for an unstable, rirg X chrotnosome, A total of 3893 egg chambers from 53 ovaries (representing

31 gynandromarphs) were ¢éxamined, and 125 (3,21%) of the chambers were found 1o be tumorous, These
tumeours were distributed among 11 of the gynandromorphs examined. The gynandromorphs were cbtained
by crossing In{1X 2, wvC /ywi¥ femglés 1o yw™ males. Cytological study of the tumours indjcates
that at least some arise through the invasion of the egg chamber by cells arsing from the follicular
envelope, as tongues of these cella are often obmarved which extend fromn the follicular epithellum inte the
chawber, In casés where the chaniber fs filled with small tumour cells (and no nurze cells or oticyte are
present} the tumour may be of germn cell origin, A study of the karyoryps of the rumonr cells {s under way.

Bumet, B, THE ACTION OF TUMORIGENIC TREATMENTS AND PROTECTIVE AGENTS ON MELANOTIC
TUMOUR FORMATION IN b, melanogaster, (Absiz.) Heredity 18, 4 (1963) 554.

The tu bw: st su-tu strain of Drosophila melanogaster carsles a melanotic tumour gene on the second
chromosome and a specifii:' turnour suppresser on chromosome three, Plaine and Glag (Sclence 126: 1957,
883} showed that penetrance of this tumour ia greatly increased by x-1ay treatments o by an excess of
I~tryptophan {n the diet, and that the effect of these treatments can be counteracted by -~cysteine, They
suggest that both turnorigenic trearments act upon the tryprophan peroxidase~cxidase mediated reaction,
the product of which, formylkynurenine, interferes with the action of the suppressor gene. Cumrent in-
vestigations wing chemically deflned germ-free media do not support these propositions since tryptophan
and x-1ay wweatments aperate through temporally distinct developmental events, and studies on the protec-
tive effect of I-cystelne, I~methionine and cystarnine point rather 1o @ genetically contreiled defect of
sulphur metabolism.

Ghé&lgioviteh, 5. INFLUENCE OF X RAYS ON THE DEVELOPMENT OF MELANOTIC TUMORS IN
Dresophila (Drosophila melanogaster), Bull. As, franc. Cancer 48 (1961} 151-78.

Irzadiation of the embryos of larvae considersbly 1 the Incidence of melanctic turmours in these
flies. Hradiation of germinal cells daes not mﬂnmce development of umours in flies developing from the
cellt, The presence of the tumour gene in the genotype of the egy or larva is an essential condition for
the umorigenic action of irrediation. The statistical distribution of tumotus in imadiated populations
conforms to Poisson's law, and it is independent of the stage of ontagenesis at the time of irradiation. The

_effects of severz]l irradistion treatinents are additive, and rhe incidence of twmours increases with the dose

to an upper kimit of 600 10 300 1. Beyond 1200 to 1500 r the Incidence of rwmours decreases as morealizy

‘tnereates. Between doses of § and 600 ¢ the incidence of tumours rives linsarly from 10% o 95%, respec-

tively, In contrast, the slope of the curve of inducton of tumours depends neither on the incidence nor on
the level of tumour gene; it seems 1o be infivenced by cytoplazmic and raternal factors, When ireadi-
ation increases the number of tumoirs, it simultanecusly inereases thelr size and rapicity of thelr ap-
peatance. Imadiation does not modify the histelogic appearance of the tumows, Occasionally tumours
weze obsarved In the leudopoletie tiswe of the larva, The phageeytic activity of blood cells was not af-
fected by imadiationi, The increazed incidence oMumours in iradiated Drogophitta eennot be ataibuted to
selective mortality or to inhibition of defense factors ageinst tumour cells, The failare of jreadiation to
have 8 tumosigente effect in older Lirvas indicates that it does not affect the development and growth of
romours once formed, It Is suggestad that irradiation increases the sensivivity of larval cells to a tumour-
inducing ageat controtled by the tumour gens. (NSA 16: 1082, 1273).

Sang, I.H. EFFECTS OF ENVIRONMENTAL MANIPULATION ON THE PENETRANCE OF MELANQTIC

TUMOURS TN SUPPRESSED AND UNSUPPRESSED STRAINS OF D, melanogaster. (Abstr.) Heredity 18,
4 (1968) 654-5.

If x-rays and excess wyptophan both increase tumour penetrance in the m bw: st yu—tu strain by inhibiting

the action of the suppressor gene, It should follow that strains not caerying the suppressor would have a

different re4ction 1o environmental treamments, Tests with germ-free, synthetic diets containing excesses
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or deficiencies of individual nusrients show that the majority of treatments affect tumowr penetrance in the
same way, whether or niot the su-tn gens is present. This suggests that these treatments influence the ex=
pression of the tumowr gene directly, rather than throagh the suppressor. Since many metabolically un-
retated treatments are similarly effective, it also spemns unliltely thar they operate directly through a
specific metabolic pathway. ‘The general implications of these results for rrmorigenesis will be considered,

840 The “Hrown spot” character in Drosophila melancgaser and thefr response to x tays. (DfPasquale,
1960)

I~A-10 BSPECIES., STRAINS, LINES {COMPARATIVE STUDIES)

" Centeno, A.J., Reguly, M.L,, Cordeiro, A.R. CHANGES OF REPRODUCTIVE PERFORMANCE OF

Dregophila willistoni AT TWO INBREEDING LEVELS. (Abst, 5,61} p. 756 in "Geaetics Today, Pro-
ceedings of XI International Congresu of Genetics. The Hague, September 1983, Vol.I". Geemts, 5,],, Ed,
Cxford, Pergamon Press. 1963,

From 808 wild inseminated females 123 outbred straing with inbreeding of 0,28 and 124 sibmating strains
with £=0, 85 (at 8th generarion) were chrained, Ar the 5th generation each strain was divided in two
strainy each with 15 pairs of flies. For each strain one culture was submitted 1o 600 1 of a Cof® y-soumrce,
The relatively outbred strains pave a torsl of 401328 flies in the control ¢} and 41383 from the irradiated
parallel culeures (R}, An hievarchal analysis of variance showed no significant difference berween treat-
ments (¥=0, 002, F, 05 (1244)=8,89), The same non~-significant resuit was obtained at the more inbred
strains in a total of 28 158 flies in the control and 27 100 F, of irradiated straim,

A paited analysis of irradiated-controt failed to show any significant overall increase of the imadiated or
the contrel. Corsidering all the paired strains in which a bemerment of reproductive performance was
observed after radiation, a parcel of 51.22% among 123 strains and 45, 16%: among 124 srrains, conwibuted
to a dgnificant t value. We have indications that several strains.do increase performance after radiation.
The average effect on the total population is certainty comterbalanced by the others that shows a signifi-
cant decrease,

Jueei, C. SULL'EVOLUZIONE DEL PARASSITISMO SOCIALE NELLE FORMICHE, TENTATIVI DI
INTERPRETAZICNE GENETICA E PROGETTI DI ANALISI SPERMENTALE. {Study on the evolution of social
parasitistm in the ant. Artempts of genetic interpretation and plans for experimental analysis), p, 339-420
in "Symposia-Genetica et Biologica Italica. At del IV Congresso.dell't), 1, E.L. 5,, Pavia, 9-14 Setternbre
1961. Vol XII". Pavia, Tipografia del Libro 8, A.5, 1963, (In Italian),

A critical review and asiesmment of the problems presented by social parasitism in ants is pretented, The
chances of using {radiation-)induced mutations for investigating the evoluticnary and species aspects of
differentiation arve discussed (p.407-),

Kidwell, J.F. GENOTYPE X ENVIRONMENT INTERACTION WITH ISOGENIC LINES OF Drosophila
melancgaster. Generics 48 (1963) 1593-1604,

Two experimets which exploit some of the peculiar genetic properties of I_J.. melanogaster wete con-
ducied to atwdy the nature of the interaction of genotype X environment, Al posdble crosses were made
among 4 isogenic lines, each representing a different maw mated stock, A sampie of virgio females ffom
each line, -line cross, and original tnass mated stock was imradfated (6000 r or 4000 3 at abour 48 h of age,
A siroilar nen-irradiated sample was also measured. The traits measured were fimber of eggs and live
larvae produced by days 4, 6, and 8, and the number of adults eclosing from eggs deposited on days 9, 10
arnd 11, The analysiy provides & comparlson of three breeding types, and estitnates of inbreeding de-
pression, heterosfs, general and specific combining ability, matemal and reciprocal effects and their inter—
action with treatment, Significant sffects were observed for treatments, breeding types, mass mated
stocks and isogenic lines in both experfments, Diiferences in general combining abiliey wers found for egg
and larva number but not for number of adults in both experitnenis. Large interactions of treatmnent X
breading type, treatment X mais mated stock, and treatiment X isogenic line were cbrerved for all traits at
6000 1, whereas at 4000 1 only 2 of these interactions were significant, (NSA 18: 1963, 5046).
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Kizmiiler, §.8,, Keppler, W.]. SALIVARY GLAND CHROMOCEDOME MAPS IN Culex p, pipfens. (Abatr,}
Genetics 48, B (1961) 8758,

Salivary gland chromesome maps have been prepared for the mosquito Culex p. pipiens. The strain used
was originally collected in the fleld in Champaign, IHincis, The salivary chromatome complement
consists of three pairs of synapsed, pclytene, banded chromosomes. Fach pair is usually closely synapsed
byt awynaptic regions have been cbserved in 41l 3 patrs. The bands vary in intensity of staining and oceur
in definjze patters,  All chromosome ends can be recognized by shape and banding pattems, Each pair
consists of an indistinctly banded cenwal portion, probably the centromere region, and two arma of ap-
proximately equal length. Average measurements in microns for each chromosome are: I, left arm, 150;
ceatromere, 20; dght arm, 166 I, left arm, 170; centromere, 20; right arm, 225; ML left arm, 209;
‘centromere, 30; right amm, 225, The thorter arm has in each case been arbitrarily called the left arm,

‘Following the Mcmvmﬁm. each chromoesome has been divided inve nunbered regions, with

subdividons of each region designated by letters. Chromosome I contains regions 1-22; chromosome II,
23-50; and chromosome TIT, 51-80. Each arm contains several prominent banding saquences which
provide distinet identification, Each chromosome contains a central, "double bulb”, with indistince bands,
‘this region has tentatively been identified as the centromere region, and gond preparations show bands
suggestive of a reversed repeat pattern. Mejotic clromosomes (testis, metaphase I) meanse 6.2, 7.7 and
8.5 microns, with median centromeres and army of approximately equal tength, There are no recogniz=
able heterochromosormes, The salivary maps herein reported have been designated as "standard” maps and
are being used for compacison of the partems in Culex p. fatigans and in séveral X-ray mutants,

Oof, H. DIFFERENCE OF RADIATION SENSITIVITY BETWEEN INBRED LINES AND THEIR HYBRIDS IN
THE SILKWORM, (Abste,} Jap. }. Genet. 37 (1962) 408, (In Ispanese),

Shapiro, N.I., Strashnenko, S.L., Plomikova, Ye,D,, Sullkov, V.I. A COMPARATIVE ASSESSMENT
OF THE INJURIOUS EFFECT OF IONIZING RADIATION ON HEREDITY IN MOUSE AND Drosophila, (Abwr.}
Soviet Bloc Maintand Chins Tech, 1., $er. VI Blo-Sci, 61-11 145, 26 (1963) n.p. English abstract,

‘e rate of the formation of domingnt lethals was used as an indicator of the effect of radistion. Gonads
in 2 } -4 month-0ld male mice were irradiated with x-rays at 134, 268, 402 and 670 1, followed by mating
with 2 famales for 2 d.  On the 14-16th day of preguancy these were opened and the number of yellow
bodies, implantation sites and embryos asessged, Ermbryos killed both before and after implantation were *
determined, due to dominant lethals in the spsrmatozoids o the irradiated males. Similar data for
maximum and minimum radicsensitivity in different lines of D, melanogaster were used from previous
studies, Comparison of the 1ates of formarion of dominant lethals in mice and D. melanogaster indicated
that mice are §-9 more radicsensidve than B, mel.a.nnggster. {Auth, )

Sokoloff, A. PRELIMINARY STUDIES ON THE EFFECT OF X-RAY ON Tribolium IMAGOES. (Abat.)
Genetlcs 46, 8 (1981) 895,

8-d-old imagoes of T. castanenm and T. confusu were exposed to X-tay dosages of 1500, 2000 and
6000 r administered 1n 2. 5, 5 and 10 min, respectively, The variows sudies lead to the following con-
clusions (1} Produetivity (measured in teyms of F, adults produced) of T. castaneum {rradiated females X
mon-~ircadiated males was greater for the 1500 r experimentdly than for the controls; 3000 r resulted in
7% and 6000 1 in 100% drop in produetivity (assuming productivity of controls to be 100%), (2) The lethal
effect of the high doapes of imadiaton takes place at the egg stage. Mortality of larvae emerging from
zygotes of iadiated malesX non-irmdiated females or from zygotes of the reciprocal cross 1z not greater
than of larvae from unimadisted controls, {3) Dominant-lathal frequency generally increases with heavier
frradiation until at 600-r 99% or more of the eggf%ﬂ to hatch, (4) Males of T, castanewm: appeat 1o be
more sensitive 1o x-rays than females, and 7. confusm males mors sensitive than T, castageurn males
productivity of the larzer was onfy 11, # of The contrals at 3000 1, and 0, F at 6006 r; for T. cenfusum
corresponding values wete 8, (% and 0, 2% of the controls, (5) The drop in productivity penim “for at leai
ane generation after exposure: T, castaneum controls produced 95 Fy per female; F, of 3000 r Irradiated
males ¥ non-rradiated fernales produced oaly 83 ¥, per female, Comparable values for T, confusum
were 90 F, per famale for the controls and 32 for the experimentals, (6) No sex-linked 1ethals were cb-
tained, One vislble mutant (pink eye} was probably Induced by x-tays,

Sokoloff, A. IRRADIATION EXPERIMENTS WITH Tribolium, Tribolium Inform, Bull. 4 (1961) 28-33,

The main effect of x-rays appears to be at the egg stage. Females are highly smceptible to high doses,
Although they may survive ax 8000 t to lay eggs, uone of these proves viable. To study recovery pheno~
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tnena, groups of males were exposed 10 0, 3000 and 8000 r, .and mated 1o non-irradiated femalbes,

T. confusum is moré susceptible o 6000 1 than T, castaneum. T. castaneum produces more offspring,
and far a longer period, it may even recver after 8 weeks. After 3000 r, irradiated males of both species
experienced the same recavery phenomenon, at the sitne time for both species, ‘Throughout, dats ob-
tained are compared with those reported by Park et sl (Physiol, Zoel: 31:1958,151). The above support
and supplement the Park data, Post-irradiation fertility drops only to 70% as compared to 60, 4% (Park),
probably due to the fact that egg monality increases if the eggy are not covered with flour, once they have
been counted. Mo sex-linked lathals could be confirmed, A visible {pink eyed) mutation may have been
induced by x-rays acting on the pre-melotic stages of the jrradiated female,

Sudmnaes, @, ARE THERE REAL STOCK DIFFERENCES IN X-RAY INDUCED MUTABILITY IN DroathjLn
melanogaster? Hereditas 50 (1663) 264-8,

Literature on the type and frequency of radio~induced mutations in Drosophila is reviewed with particular
reference to the variations found among various serains, (NSA 18; 1964, 11733).

Vorobmsova, LE.  COMPARATIVE STUDY OF RA_DIA'I'iON SENSITIVITY OF DIFFERENT STRAINS OF
Drosophila melanogaster, Dokl, Akad, Nauk SS5R 163 (1963) 9438-6. (In Russian),

The radiarion sensitivity of 7 strains of wild type D, melanogaster was compared. In experiments with
50- to 500-kr irradiation doses, 100 kr was shown to be sufficient for 100% death of the flies in a time
suitable for compatarive studies, Avetaged Mfetimes of irradiated Ries varied from 11.6 to 18,5 d: with
statistically significant differences; the 7 strains were considersd clasifiable into 2 groups: one relatively
sadiation-resistant and the other, relatively radiation-sensitive, The curves of percentage of deaths versus
time were similar fot all sirzins, the rate increasing slowly at first, then very rapidly, but slowing down
2gain near 100% mortality, These curves are consideted to reflect not so much the differences in
radiavion sensitivity of individuals as differences in the processes caming destruction of the flies at dif-
ferent times aftex the irradistion. Coefficlents of regression were calculated for the first two parts of the
curves, and showed that the average length of Yfe and rate of dying were inversely dependent sn the lat
part but wete not obviously refated in the 2od pare. (NSA 18: 1964, S851)

Ward, C.L., Bowman, T., Bumham, D, GENETIC STUDIES OF Drasophila STRAIN DIFFERENCES IN
SENSITIVITY OF THE TESTIS TO THE MUTAGENIC ACTION OF X-RAYS. (Abstr.) p. 156 in "2nd
Entemational Congress on Radiation Research, Harrogate, Yorkshite, England, 5-11 Auguer 19627, London,
Bilver Erd Docuinentary Publications, Led,, 1962,

Stocks of single chromosome {nterchanges between the Oilo and Tso-Ambent strains of Dros Drosophila melanc-
gaster were constructed in an efforr to localize factors responsible for differences in sensitivity pattems
Comparative measurements of the rates of induction of sex-linked tecessive lethal mutations by 2000 ¢

of x-radiation were made on sequential samples of spermn from males of the stocks of X, secomd, and third
chromesome interchanges bexrween the two straing, The stocks were constructed in such a way as to bring
the single chromosome. of one strain through the male line, thus plecing i in the cytoplasmic eavironment
of the other sain,  Third cheoinozome interchange stocks.do not differ in sensitivity pattems from rhe
Otlo and ko-Amberst straing, 1, e, the Osio damage peak precedes the Iso-Amhesst peak, In the
X~-chramosome interchange stocks the damage peaks colncide, There it a marked difference in peak level
of damage between the second chromosome interchange stocks, The X -chromosome seem to have an ef-
fect on the time of the ccewrence of the most sensitive cell stages, while the sepond chromosame affects
the level of sensitivity,

Ward, C.L., Bied, M.A. GOMPARATIVE STUDIES OF CYTOCHROME C OXIDESE ACTIVITY AND
MUTABILITY IN TWO STRAINS OF Drotophila. Gebetirs 47 (1862) 95-101.

A comparative study of the cycles of cytochrome ¢ oxidase activity during pupal and ‘adult life of two
stralus of Drosophila showed that the cycle of enzyme activity in the moare rapidly developing strain
precedes the siower strain, thus altemating the relationship of the enzyme activity diming the tme of
development of the irradiated germ cells, The relationship of the differences in radintion sensitivity of the
developing cells to the enzyme rycles is discussed. It was necessary to postulase at least two Factors ather
than the protective effect of the cytochrome system in oxder to explain the entire seatitivity pattern of the
ta strains, (Auth.)



1220 Ward, C.L,, Bird, M.A., CYTOCHROME OXIDASE ACTIVITY IN CHZRDMOS;DME INTERCHANGE 8TOCKS
OF THE 0SLO AND TSO-AMHERST STRAINS OF Drosophila melanogaster, Geaeties 48, 11 (1963)
1435-40,

This paper has been included since the genetic control of the eytochrome oxidase system, efther directly

ar indirectly, 1s of conziderable interest in relatios to genetic sensitivity to irradiation. The nwmerous
experiments indicating the effect of CO and cyanide poisoning on the gepetic sentitivity 1o jrradiation and
the results of imadistion in O certainly would suggest ther some of the differences in level of genetic
damage in strains and in cell types may well be determined by the activity of the cytochrome system,
Cytochroime oxidase determinations on the chromoome interchenge stocks of the Oslo and Tso~Amherst
stratne of D; melanogaster show that the activity level of the terminal oxidase system s generally higher in
the straing carrying the Galo second chromosoms, However, the hemizygous iso-Amherst X chromosome

in the strain otherwise derived from the Oslo femnale seeans 1o reduce the effectiveness of the Oslo second
chromotore in producing an organisms with a higher level of ¢ytochrume oxidase activity,

See also:

758 The effects of radiations on the genetic systerns of organitrma in relation to their physiological and
biocherriical eystems, {Alexander, 1938}
712 The suscepribility of the mst-red flour beetle, Tribolium casanewm. (Herbst, ) to gamins radiazion,
(Crock, 1962)
805 Some effects of gamma radiation on the lesser grain borer (Rhizopertha dominica F.}, wopical
warehouse mmoth {Cadra (Ephestia) cautella Wik.), Indian meal moth (Plodia interpunctelia Hitbn, ),
and the cigareite beetle {Lasioderma semicorne F.). {Peadlebury et al,, 1962}
819 R-locua factor homologies in Mormoniella, (Whiting, 1962)
837 Differences in sengitivity to gamma. radiation in Dresophila of the willistoni group. (Carvatho
and da Cruz, n.d.)
864-6 Muration rates af specific Toci in Dresophila melanogaster, (Haunah-Alava, 1951, 1962)
B94 Inoterspecific hybridization and gyaogenesis in mealy bugs. (Nur and Chandrs, 1663)
91¢ The mutation rate at specific autopornal loci in differeny species of mephi_l.n_. {Turku Univ, , Finland, r.d.)
840 Mutation rates at specific- autcsomal loci in diffetent species of Drosophila. (Hanoah-Alava, 1983)
947 Swdies op the disaibution of breakage sites of natural and radiation-induced chromosome dis-
~ lpcarions in Drosophila subobscura Coll, (Kunze-Muehl, 1861)
582 Increased recombination from female Drosophila iradiated as larvae without odeytes. (Whittinghill
and Davis, 1961)
983 Unchanged recovery of crossovers after x-imadiation of pupal Habrobracon, (Whittinghill and
Allen, 1961)
981 Contrasts in radiation-induced rmutation rates at diffefent meiotic stages. (Whiting, 1962}
1016 Spermatogenesis of the silkworm and ita bearing on the radiation induced sterility, (Sado, 1961)
1024 Considerations on the changes in observed mutption rates in the sillworm after irradiation of various
stages of pametogenesis, (Tazima, 1961)
1043 The effects of nitrfe oxide on radiation damage in Drosophila virllfs and Drosophila melanogaster.
{Capps, 1961)
1186  Virus-host relationship and the effects of x-ray induced mutants in heterozygous condirion.
(Baurniller, 1963)
1310 Changes in quantitative maite mder selection and irrediation, {Bartlett, 1963)
1375 The importance of competitiveness of radiosterilized males in mosquito-contral programa.  (Dame
and Schrnidt, 1862)
1385 Research in genefics, (Stone, 1963)
1384 Restoration, without selection, of balanced ¥pnetic load by radiation of Drosophila inbred straing,
{Cordeiro gt al., 1963} _
1497  Les possibilités d’emploi des radiations dans 1a lutte contre les insectes, (Nardon, 1963)
1499 Utilisation des radiations ionisantes (¥ Co) pour 1a protection des denrées contre les insoctes
musibles, Recherchea relatives & la détermination des doses utiles pour asurer la stbrilité des
insectes, (Pesson, 1963)
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I-B Developmental Effects and Effects on the Organism
[-B-1 DEVELOPMENTAL STAGE RESPONSE, DELAYED DEVELOPMENT
[-B-1-a GENERAL

Day, M.F., Oster, L1. 2. PHYSICAL INJURIES., F. RADIATION, p.44-8 in “Insact Patbology, An
Advadced Treatise, Voi.I". Steinhaws, E.A., Ed, New York, Academic Press, 1983,

The radio-resistance of adult, pupae and larvae of ap insect is discussed. Sufficiently high doses of x~rays
given at larval stages have been shown to (1) prolonj the larval period, (2) produce phenocapies, (3} came
same deaths during the mbsequent pupal or imaginal stages, and (4) reduce ferrility in the surviving adults.
Work in the field fs cited,

LaChance, L.F. EFFECTS OF RADIATIONS ON INSECTS, Proc. N. Cent. Br. ent. Soc. Amer. 17
(1963) 11-14.

Some of the variables affecting the results of radiation treatments are discussed. The female of
Cochliomyia hominivorax {Coquerel) has proved ideal for determining the comelation batween reproductive
development and radiosensitivity, All eggs develop synchronously to that a1 are {mradiated at the same
stage of developinent (very different from the case of Habrobracon fuglands {Ashmead)). From studies on
these two lnsects belonging o very different species from different orders, and from many thet studies two
genezal conclusions may be drawn: (1) development of the ove can be inhibited more easily if radiation
treattnent is administered In that sensitive period of endomitotie growth durlng which the nurse cells are
becoming polyploid, and (2) cnck the obcytes have differentiated, their developmest is not readily ar-
rested by even large doses of radiation, but egy hatchability witl depend on the meiotie stage of the nucleus
at irradiation, In the irrsdistion of males, the relarive sensitivity of the various stages of development
poses similar problems. 1t also remaing to be determinied whether sterility is due to: (1) gametes contain-
ing dominant lethal changes but retaining motility and vigour, {2) {nactivation of the sperm, of (3}
damage to the immature cells to such an extent that mature jperm ate pot produced at all, Fracticnation,
dose rate grd temperature also affect the results of irradiation, and particuiar environmental atmosphere
may act as radiation protector o enhancer, o

Anumaxanos, P.A., Cyaranxogxaeea,d, BIHTHHE T‘AMMA-J’IY‘-IEﬁ HA PASBHTHE
TNOYBOOBHTAINX HACEKOMBIX. Joxr. AH ¥a8, CCP 1 (1962) 59-80. P. X. Buon,
NeBE3. 1963,

Allmdzhanov, B. A,, Sultankhodzhaeva, Z. FFFECT OF GAMMA RADIATION ON THE DEVELOPMENT
OF SOIL INSECTS, Dokl, Akad. Nauk Uzb. S5R 1 {1862) 59-60, R. Zh, Bjol, No. 8E3, 1983,

Eggs of curculios of the genus Sitona were imadiated with CoR; 3, %% of the eggs fafled 10 develop at
doges of 1600 1, with 7. 4% of the eggs producing lszvae, About 9% of the eggs perished outright at doses
of 3000 to 10000 1, with larval development entirely absent, A total of 1. 4% of the eggs failed to
deveiop In the control group, while 16, F produced larvae, (BA 45: 1964, 40631)

Apufon, ¥.A., Tymanckni, T, A. w ap. JNEACTBHE 'AMMA-JIYUEH HA XUBME KY-
KONKH TYTOBOrO MENKONPAMA. Joxn. AH ¥36. CCP 4 (1857) 8-12.

%
Arifov, U.A., Gumanskii, G.A. et al, EFFECT OF GAMMA RADIATION ON LIVE COCOONS OF THE
MIULBERRY SILKWORM. Dold. Akad. Nauk Uzb, SSR 4 (1857 9-12.

Babos, L., Gubicza, A., Lukacsovics, F., Moloar, 1. EFFECT OF GAMMA-RADIATION (CoR) ON THE
PUPAE OF Bombyx mori L. Tibany, Biol. kul, Int, Evkon. 28 (1982) 3-9. (ln German).

Balock, J.W., Jr., Burditt, A.K., Christenson, [,D. EFFECTS OF GAMMA RADIATION ON VARIOUS
STAGES OF THREE FRUIT FLY SPECI¥S. Cicrus Ind. 4, 8 (1963) 9-1%,

Dacus darsalis, D, cucurbitae, and Ceratitis capitata are considered,




m Balock, J.W,.,Jr., Burdit, A.K., Christenson, L.D, EFFECTS OF GAMMA RADIATION ON VARIOUS
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STAGES OF THREE FRUIT FLY SPECIES, . J, econ, nt, §6, 1{1983) 42-6.

Radiation effects on development of egge, larvae, and pupas were determined for the oriental fruir fly
(Dacus dowalis Hendel), the melon fly (D, cucurbitae Coquiltett), and the Mediterranean fruft fiy
(Ceratitis capitata (Wiedemanny}. Increaaingdosages were required to prevent hatch as eggs bacame more
mature except that eggs about 1/3 developed were more sensitive than younger ongs. The LDgs for hatch
of newly laid eggs was about 1300 r and for nearly mature eggs from 86 000 to 125000 r, Pupation was
reduced by 95% when oFgt were exposed 10 13 000 r and 1-d-old larvae t0 30 C00 . More than 160000 ¢
was tequired to prevent pupation of marure larvae, Dosage tequired to prevent 9%% emergence of adults
was B500 1 or Jess whei eggs, larvae, or 1-to 3-d-old pupae were imradfated. Older pupae became mote
resistant to radiation, and when fully developed required miore than 100 000 r to prevent emergence of
adults, Emerging adults were sterlle afrer exposure a3 mature pupae to 10000 r.  Adules from Ist-inscar
Iarvae exposed to 2500 r developed and laid eggs but hatch was reduced 84% in the parent steck and
pupation 3&% in the F, generarion, When irradiated in water, 100% COy, or Ny, the eifect on eggs and
larvae was 40% to 4% lew than in air. The results suggest the feasibility of use of comparatively low
dosages in the range of 15000 ro 20800 r as a quarantine treatment for fruit By-infested fresh fruits and
vegetables, (Auth,)

Hanham, E.J. THE SUSCEPTIBILITY OF THE CONFUSED FLOUR BEETLE {Trikollum confusum Duv, Y TO
GAMMA RADIATION, ANRE-R-3888, United Kingdom Atomic Energy Authority, Research Group, Isotape
Research Div,, Wantage, Berks,, England, 1962. 32p,

The suscepribility 1o y-radiation from Co®® of ell developmental stages of T. confusum was examined
undet controlled environmental conditions, {in a cidture medinm of 30°C and 60% relative hurnidity, at
4000 1/h} with respect te the emergence of adults, survival and production of progeny. T, tonrfusum is
more resistant than Sitophilus granarius to the killing effects of y-radiation but more susceptible to
radiation sterilization. A dose of 16 000 rads, evaluated for complete stexflization of grain and rice
weevils, it équally effective for the control of I. confusurn,

Bartlett, A.C,, Bell, A,E. RADIATION FFFECTS ON REFRODUCTION IN PLATEAUED AND UN-
SELBCTED STRAINS OF Tribolium castaneum. (Abuwr.) Genetics 46, 8 (1981) 854,

The effects of various levels of x-radiation on reproductive fitnews of a plateaved populaticn of

T. casianeum and ity wselected base population were investigated. The plateausd population had been
selected for increased body weight for 44 generations and weighed approximately 5500 pg in contast 1o
2100 pg for the unselected strain, Two companents of finess (egge lafd during s standard 48-h period

and number of resulting progeny) wese observed, While the two gtrains did not differ in egg preduction,
the unselected sirain had superior hatchability. Within each of ¢ doses (ranging from 200 r1050001) the
beetles were partitioned so that in ane set only males were Lrradiated, in another set only females and in
the third both males and females were irradiated. Irradiation of males wat shown 1o have no effect on the
ability to excite egg laying in their mates, but numbes of progeny was reduced with the higher doses, Egg
production was not affected for dosea up to 1006 r applied to females hut a marked decrease was seen
beyond that level. A decline in number of progeny from Irradiated females was obsetved at doses a3 low as
600 1. The initial superiority of the unselected strain for number of progeny persisted over-all doses. A
Linear response to irradiation was not shown for either egg production (somatic effects) or nEnber of pupae
hatehing (somatic effects and dominant lethal effects) for the dose range employed fn this study.

Barttete, A,C., Bell, A.E. THE EFFECT OF IRQA-DIA‘I'ION ON REPRODUCTION IN TWO STRAINS OF
Tribolium castanewn Herbst. Rad, Res, 17 (1982} 864=717,

The effects of x-radiation on the reproductive pedformance of two strains of T, _castanenm were measured.
The two srains differed in hody weight, one surais being 24 times as heavy as the other, Females of the
heavier strain were mare resistant to somatic damage than were females of the light stain, Genetic
damage, at meamred by a reduction in fertitity of ireadiated individuals, was not so greatin the heavy
staic as in the light strain, expecially when both parents were imadiated. When only one parent in 2
mating was irradiated, no sex differences in response to increasing dose were found. The effect of
irradiating both parents can be predicted from the results obtained when only one pavent is irradiated, The
response curve for somatic damage showed a linear decline at high doses (1000 and 5000 1) but no signifi-
cant effect at low doses (0 ta 800 1), ‘The response curve for genetic damage,. as measured by an ortho-
gonal polynomial analysis, was sigmoid in shape with a Yinear decline at kow doses and a curviiinear
decline at the high doves. The genetic response curve over all doses can be fitted to a fimetion of the type
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Y =a + hX + ¢X?, whese the different coefficients of X and X2 change with the strain. The coefficients
also depend on whether one or both parents are treated, The drop in ferttlity ar doses over 5000 r was an
average of 66. % for Ertadiated foundation adults {summed over mating combinations) and an average of
38, 8% for irradiated selected adults, (From Auth, }

Baumiller, R,C. PREPUPAL EFFECTS OF X-RAY-INDUCED, EUPLOID AND NEAR-EUPLOID MUTANTS
IN - HETEROZYGOUS CONDITION IN Drosophila melanogaster, (Abstr.) Genetics'4€, 8 (1961) 850,

The effect of euplofd and near-euploid h ygous mutants in I}, melanogaster has already been stndied
in the egg and larval stages. wpa.rately. The present work studies both stages in the same individual in
order 10 estimata the mininal rotal effect of such mutants. Wild-rype, Otegon-R males were treated ()
or ot (C) with 3000 ¢ of x-rays and mated to virgin, untreated, sibling females, Eggs were collected at
4-h lutervals, and each hour, starting the 21st hour after ovipesition, the numbers of larvae hatching were
scored.  Of all larvae, the percentages harching late {mote than 1 h afier the lazgest hotrly percentage

‘hatched In C) were: ©, 2, 94 0,3 (of 2950 larvae); 1, 8,81 0,9 {of 1057 larvae). The induced difference

in delay, of 6.3 & 0, &%, is atriburgble 1o newly arisen {near-) euploid mutants in heterczygous con-
dition. Not-delayed larvae (obtafned from the hour when the largest percentage hatched in C) and delayed
larvae were stuctied for retarded pupation and for death before pupation, The induced difference berween
not-delayed € and I was 5.7 + 0. 8% for retarded pupation and 6, 7 + 0. T for death before pupation,
Among delayed larvae the induced difference between Coand 1 was 23,8 £ 0,7 and 19,4 & 0, ™k, respec-
tvely, Thus, about 18 (6.1 + ©.7) of the larval population which carry x~tay-induced, euploid and
near-enploid, hererozygous inutants show & detrimental effect of these mutants in either the egg or the
larval stage, of which approximately 1. 4% were affected in both stages,

Baumiller, R.C. THE EFFECTS OF X-RAY-INDUCED EUFLCID AND NEAR-EUPLOID MUTANTS IN
HETEROZYGOUS CONDITION UFON DEVELOPMENTAL STAGES OF Drosophila melanogaster. Diss. Abste,
22 (1962) 28501,

This study required the development of techniques by which the duration of the égg and larval stages as
well as the ability of lsrvae to pupae could be employed ag criteria for deterting these heterozygous ef—
fects. In Interstrain croses these mutants were found to produce delay {n pupation in'about ¥ of larvae
under nutritional stress, and the killing of approximately @b, The sffect was less, about 7 delayed and
5k killed, when there was excess nutrient, [madiation of spertn or oBeytes caused approximately equal
amounts of detriment, doubtless partly by different types of mutation; no effect of delay or death in the
latval stage was detected when oBgonfa were imradiated, In lntefstrain crosses about % of ali hatching
larvae were delayed in the egg stage by the mutants produced by x-raying P; males who were mated to
sibling femnales. Of Jarvae not delayed In the egg stege, about 10% were delayed in the larval stage, of
which 1% were killed, Of all larvae hatching, about 15% shiowed an effect in either the -egg or the larval
stage, while 1, 4% were affected it both stages. After males from stocks containing heavier than normal
genetic loads were imadiated, a greater than additive effect of heterazygors mutants was noted upon egg
hatching. Thus, newly inducad hererozygons mutants produced abour 15% of effect when added to the
heavier genetic load, but produced only about 14 this effect when added to the smaller {pormal) load.
The detrimental effects of euploid or near-euploid mutants in heterozygous condition detecred wese quite
latge. No evidence was found in supporr of the balance hypothesis of heterozygote advantage, However,
all the reqults obtained could be exptained by the classical hypothesis,

Baumiller, R.C, DEVELOPMENTAL EFFECTS OF X-RAY INDUCED EUPLOID AND NEAR EUPLOID
MUTANTS IN HETEROZYGOUS CONDITION IN Drogophila melanogaster. 1. DELAY IN EGG HATCHING
AND LARVAL DELAY AND DEATH PRIOR.TO PIUPATION. Genetics 48, 2 {1963%263-71.

D. melanopaner maies were treated with 3000 1 x-rays, and the first released sperm were used to produce
the F1. TheF, that haiched from the egy comprised the popularion studied with respect to time of egg
harching and delay and death prior to pupation. Results of the egg-hatching experiments were analysed
by 2 methods. By the fitst, the curves were compared with respeot to only one exaeme. This showed a
radiation-induced effect of about 8, 1% more indivithisls with delayed egg hatching. The second method
of analysis compared the rotal curves, and indicated a radistico-induced delay it egg-hatching time in
about 20% of the larvae. The effects of defay and death studied here are attributed te enploid and near-
euploid mutants in heterozygous condftion. ‘The basis for this conclusion fs discussed briefly, as is the
relation of these results 10 the detection of a heterotic effect of x-ray indaced mutanes,
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Beck, 1.8, EFFECTS OF RADIATION UPON DEVELOPMENT ‘OF Telbolivm confusum, (Abstr.) Rad. Res.
14 (1961) 449-50. R— -

T. confusum, 2 holometabolous beette, was chosen as a convenient system for the study of development
and- of aberrations in development produced by liradiation, Dose~response studies have repeatedly demon-
strated the onset of induced deformity in wings {adules) at 560 r and a maximum incidenve of 39% at

2008 1, with smoothly verylng inciden at intermediate doses., Irradiation of pupae at various ages
during the 7-d pupal life has reveated 4 sharp fall in deformity Incidence over an age span of a few hours
for pupas irradiated beyond a sensitive period in development, Experiments re under way to determine
an oaset in larval life of this particular radioaensitivity, Other ékpeiiments have been designed to locate
the:sensftive site within the organism by means of ¢ollimated beams of x-rays and by utilizing the Bragg
peak of heavy ion beams, Current experiments have revealed no definite inherftance of the indaced
deformities. {From abstr, )

Beck, J.8., Manoey, T.R. NEUTRON ACTIVATION ANALYSIS FOR PHOSEHORUS IN A STUDY OF
DEVELOPMENT IN A BEETLE WING, Science 187 (1063} 865-6¥

In order to quantitate differences between normal and tadiation-induced wings ax different stages of
development, 2 method was developed for reproducibly fsolating the { <20 g tmembranous wings of
Tribolivm confusum. Neutron actlvation analysis was used to measure P fn tndividual beede wings during
pupal and early adult mages, By eounting neumron-induced P32 radicactivity it was possible to measure
0,005 £0.001 pg of P, The P content of the wings rises to maximum at eclosion and subsequently de-
creases with loss of cells.

¥ See previous reports of work in UCRL-10889 and 10683, California, Univ., Berkeley.

8rande, ], van den, Woestijne, N, van de EFFECT OF GAMMA-RADIATION ON THE MEDITERRANEAN
FLOUR MOTH Ephestia kuehnielia Z. IN DIFFERENT STAGES OF DEVELOPMENT. p. 563-7 in "XI, Inter-
nationaler Kongress fr Entemologie, Wien, 17, bin 25, August 1960, Vethandlungen. Band I {Sym-~
posien)”. ‘Wien, Organisationskomitee des X1, Internationalen Rongresses fiir Entomologie, Wien 1360,
1962, (In English. '

A Co® source was used; 20 pairs consisting of a treated male pupa and an untreated female were used per
dote. The influence of y-rays in the pupal stage wag tested on male pupae aged 35, 12, 9, 6, and 3d,
4 60000 rad dose results in complete sexility of the male; 20000 rad produce 50% and 40 000 rad 93, T
sterility, the sterility produced gradually increasing with dosage rate, The younger the pupa at the time-
of imadiation, the greater the effect. At 6 d, complete sterility is produced by 30000 rad and no
copulation occurs after 40000 rad. At 3 d,no offspring is produced from 10 000 rad onwards. All males
bave a shrivelled appearance and their life span is much reduced. After irradiating fully grown female
pupae with 60000 rad, the emetging adult famnales do not accept copulatjon and no eggs are laid, Fx-
periments with full grown larvae, 17-d-cld larvae and 4~d-old eggs indicated thar dosage ates < 2500 rad
do not seem.to have any unfavourable effects; that some slight damage occurs {apparent mostly in the Fy_
genexation) above 4500 rad: and chat pupatfon occurred only to a very limited extent on irradiating fuil
grown larvae with 8000 rad, and not at all after 18 000 rad.

Brownell, L.E., Yudelovitch, M. EFFECT OF RADIATION ON MEXICAN FRUIT-FLY BGGS AND
LARVAE IN GRAPEFRUIT. p.199-201 in “Radioisotopes and Radiation-in Entomology. Proceedings of a
Symposium, Bombay, 5-8 December 1880", Vi:n_m. Intemational Atomiic Enecgy Agency. 1962,

A& limited srudy has been made of the effect of y-radiation from Co® on the eggs and larvae of the Mexi~
can fruit fly, Anasrepha ludens. Various doses from 5000 to 50 000 rad were given to frult 1 and 12 d

after infestation 1o explore the effects of irmdiation on the egg and 1st-fnstar larval mage, Frult containing
fully grown larvae and larvae at intermediate stages was alsc imadiated with similar doses, Frequemt
examination and dissection of the fruits were used to determine larva mortality, larval damage to fruits,
presence of pupae and presence of adult flies. Dissected fruits given radiation doses of 5000 rad or more
during the egg or lst-instar stage revesled no intects or trace of insect damage, Fruit infested with adult
larvae produced numerous pupal recoveties but no adults emerged from pupae recoveted from fruits
recelving 5000 tad or more. it 15 concluded that a p~radiation dose of 5000 rad {and possibly less, based on
Umited tests of 2000 rad) will hreak the Life-cycle of the fly although the larval stage may suxvive appreci-
ably greater dosages. A design for a railway mobile y-irradiaror for treating infested fraits is proposed,
(Frotm auth, )
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Bull, }.O., Wond, T. CONTROL OF THE MEDITERRANEAN FLOUR MOTH Anagasta kithniella Zeil BY.
STERILE MALE RELEASE, M, SUSCEPTIBILITY TO GAMMA RADIATION, AFRE-R-3967, United Kingdom
Atomic Enecgy Authoeity. Research Group. Isotope Research Div,, Wantage, Berks., England, 1963, 48p,

The susceptibility of all developmental stages was studled, Eggs 0-24 h old were the most jusceptibie
stage, -anoiber at the ansitics from larva to pupa (32 d). Total emergence was reduced as the dose fn-
creased in all age groups (np to 35 d), and developmen: retarded throughout up to 32 d, the degree of
tetardation depending on dose. Wing deformities occurred throughout up to 36 d, particularly between-
1000¢ and 12 000 radi. Females were most sensitive at 30 d, Increasing resiitance remited in equal or
even greater longevity of irradiated females versus controls. Males were more reajstant to sterilization than
females, at all stages of development (sterilizing doses: 25 000 rads and 45 000 rads for fernale and male
pupae, frespectively). Percentage mating was reduced by mdiation in ail groups up to 36 d. The optimuin
age znd dose for sterilization while retaining near normal longevity and mating bebaviour wese worked out,
Susceptibility in general decreased as age increased but young pupae were more susceptible than old
larvae, pupae on the point of eciosing being least susceptible, The wse of the sterile male technique &
eontrol moth infestations of fiour mills iy preclnded by economic and ecological considerptiony,

Catney, G.C. SOME EFFECT OF GAMMA RADIATION ON THE BIOLOGY AND MORPHOLOGY OF THE
KHAPRA BEETLE, Trogoderma granarum Everts, Proc. N, Cent. B. en:, Soc. Amer, 17 (1962} 31-2,

Subjecting larvae and young pupae to a dote of 10 000 ¢ of y-radiation interfered with thefr normal meta~
morphosiz, The extent of the damage incured (fnostly In the form of incomplete sclerotization of the
elytra, arrested wing development, reduction of ovarioles, absence of eggs) depended on the age of the
pupae at the time of iradiation, Irradiation of pupae of Tenebrio molitor had very sitnilar effects on the
adults, resulting in deformed and ynsclerotized elyrta and a retention of pu pupae characters in the abdomen,
Difficulties in interpretation and further research required are discussed,

Chartesji, 5., Ratran Lal, Rahalkar, G.W., Sethi, G.R,, Saxena, P.N. STUDIES ON THE EFFECTS OF
BETA RADIATIONS ON INSECTS. IH. THE EFFECT QOF BETA RADIATIONS (IRRADIATION OF BGGS)
ON THE DEVELOPMENT OF Dysdercus koenigil Fabricius.  Indizn ], Ent, 22 {1881) 40-5,

With increase in dose the viability of the eggs decreased, When the eggs were tubjected to a total dose of
100 1 given over & different expomure perfods ranging from 1 to 24 h embryonic mortality was more in
longer. exposure periods than in shorter ones, When adults which emerged from 1, 2, and 4 h exposure
petiods were mated separately, the fernales laid more eggs than those laid in the comrol, However, their
viability was lower than that in the latter. When the weated females were mated with normal males they
laid more egps than those mated with males from the corresponding tweatment ard the viability of these
eggt was also greater, {BA 41: 1963, 4622)

Denne, N.M. EFFECT OF CATHODE-RAY JRRADIATION ON THE RICE-WEEVIL IN WHEAT. S, Agric,
Marketing Res, Rep, 531 (1962) 1~14,

Defries, ].C., Touchbemry, R.W. GENETIC EFFECTS OF y-IRRADIATION ON THE PERCENT ADULT
EMERGENCE OF Drosoptiila melanogaster. (Abstr. 5.64) p. 77 in "Genetfcs Today. Proceedings of

X1 International Congress of Genetics, The Hague, September 1963, Vol.I". Geerts, 5., Ed. Oxford,
Pergamon Press, 1963,

Newly emerged males and females fromn two poputations (randombred and inbred) derived from Luce's wild
type swain were subjected to variout dosages of yrimradiation (0, 500, 1000 or 160¢ ) and mated in all pos-
sible comblnations within populations, resulting in a four ¥ four factorial arrang8ment of reatments,
Three mating pairs were included in each subclasy of two veplicate expesiments, requiring a wtal of 96
mating pairs per genecation in each experiment, Egps were collected over a 10-¢ period fonowmg treat-
ment and the percent of the u{fspﬂug to emerge as adulty was determined, In addition to these data of
generation 1 (offspring of treated flies), similar data were cbriined for generations 2 and 3 resulting from
full-gib tmatingy of generations 1 and 2, respéctively. Somatic and genetic effect: would be expressed in
generation one, whereas only geaetic effects would be expressed in subsequent generations. Highly
vignificant linear depressing effects resulting from tweatment of both ralés and females were observed in
the data of generation 1, with the magpitude of the effect beiny preater for males than females, Highly
significant effects resulting from treatment of the original maies, although smaller in magninde than in the
1st generation, were again found jn the data of genetations 2 and 3; howeveér, no effect was evident from
treatment of the original females in these later generations.
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Dixon, E.B. SOME EFFECTS OF IRRADFATION ON Cochliomyia hmnmjvw_i. I, ecom, Ent, 56, &
(1662) 828-1T,

Pupae of C. hominivorax (Coquerel), 1~, 29-, 52-, 76-, and 97-h of age, were expoted to equal multple
and single doses of iradiation varying from 600 to 7800 5 x-tays. Newly emerged eggs were expased for
1~ 2=, 8-, and 4-min at 531 r/min. Five-hour-old eggs were exposed in minute intervals from 1 to

-5 min at 539 r/min, Unfertilized ova and sperm were exposed to 5311, 600 1, and 1062 r by irrad{ation

of 8-d-ald flies. Generally multiple irradiation was more harmful to pupae than an equal tingle dose,
Unfertilized -eggs seemed moge susceptible to radiation than newly laid eggs, Five-hour-old sggs
appeared less suceptible then urfertilized or newly laid egge. (Auth.)

Duceff, H,$., Bosma, G.C. RESPONSE OF Tribolium confusum TO RADIATIONS AND OTHER
STRESSES. p. 83 in "XVI Intemational Congress of Zoology, Washington, 20-27 August 2963, Vol.2".
Moore, 1. A., Ed. Washington D, C., XVI Intemational Congress of Zoology,

A number of workars have examined the acute lethal responses of x~frradiated Tribolisin adulss; the
midlethal dose (MLD) range £ 6 ~12 ke, Our laboratory's investigations reveal a MLD for larvae of 2.5 -
&k x-irradiation of larvae leads to two other effects, a delay in pupation and, when very late larval
ttages are irradiated, morphological abnorralities in the resulting aduilts, First day pupae are about as
sensitive as larvae, but by the Srd day, pupae are as resistant a3 adulis. Eggs are more sengitive than
larvae, and the sentitivity of the agg fs an Inverse function of its age: 2 kr causes 100% lethality in egga
less than 24 h old. In additen, sublethal {readiation of eggs markedly inhibits the subsequent rate of
growth and development. X-tay effects on eggs and on pupae are mimicked by ultraviolet radiation;
larvae, however, appear lem sensitive than adults to the stress of high oxygen presnre. A demonstration
inctuded the dose-response curves of the various stages of the life cycle, examples of the induced develop~
mental abnormalities, and a simple apparatus for exposure to high oxygen pretwre, (Esertially auth, abstr, )

Erdman, H.E, ARRESTED DEVELOPMENT.IN X-RAYED LARVAE OF Ephestia knehniella Zeller
{LEPIDOPTERA: PHYCITINAE), - HW-5A-2281, Genersl Flectric Co, Hanford Atomic Products Opecation,
fichland, Wash. 1961. Bp.

Arrested developtneat was induced by masive doses of x-rays in Ephestia larvae and biclogical interpre-~
tations are proffered. Adveme influence upen neurosecretory interactions and/or upon the imaginul disce
was demonstrated. No genedeally explainable effects were noted between the sexes. The instamgneons
lethal dose for larvae within 3 to 5 d of pupation ix in excess of 50 ko, For most pracrical purposes death
occurred ar 15 kr because a1 this dore and these higher further development ceased. Increased incidence
of disease, apathy 1oward food, lethargy, umcoordinated movements when probed, and wing abnormalites
were other radiation indoced effecty noted, (Auth,)

See also 1250.

Erdman, H.E, DEVELOPMENTAL ARREST OF IRRADIATED Ephestia LARVAE. p.102-3 in "Hanford
Biclogy Research Annual Report for 1961, " HW-T2600, General Electric Co. Hanford Aromic Products
Operation, Richland, Wash, 15 Jan, 1962,

Masmive doses of x—tays (20 kr or more) to moth lazvae cansed irreversible developmental arrest, Variows
radiation-induced effects were observed. Damage 1o mitetically active imaginal discs andfor to the
neurosecretory complex was implicated, {Auth,)

Frdman, H.E, X-RAY EFFECTS ON DIFFERENT LIFE STAGES OF TWO FLOLUR BEETLE SPRECIES
(Iribolium confusum. Triboliutn castaneum), Sufemer Meeting of American Seciety of Zoologists,
Oregon State University, Corvallis, Oregon, August 1962, Amer. Zool, 2, 3 (1962)407.

Erdman, H.E. COMPARATIVE X-RAY SENSITIVITY OF Tribokium confusizn AND T. casgtanenm
(COLEOPTERA: TENEBRIONIDAF} AT DIFFERENT DEVELOPMENTAL STAGES DURING THELR LIFECYCLE,

Nature, Lond, 195 (1962) 1218,

The x-ray sensitivitles of two ecologically similar species of ficur baetles were campared at 8 different
ages in the Life cycle. The doses required to induce sierility and lethality were determined. The egg was
found 1o be the most radicsensitive stage, and T, confusurn was consistently more radiosensitive than

T. castanesm. Radicsensitivity was apptoximately constant daring the larval stages, but it increased for
the 15-d-old larval stage of T, castaneum and dropped back to normal thereafter, (NSA 16: 1962, 31525)
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Erdman, H.E. BEGINNING OF REPRODUCTION DETERMINED BY AGE OF THE FEMALE FLOUR BEETLE,
Tribeliutn gonfisurn (COLEQPTERA: TENEBRIONIDAE). HW-5A~2576, General Electric Co. Hanford
Atomic Products Operation, Richland, Wash. 9 May 1862, 5 p.

Adalt imales of the confused flour beetle, T. confusum, were fertile within 24 h of eclosion whereas

females wese ferdle after the Sth-day of adult life, To determine the Influence of environmental factors

on all stagesof obgenesis it was therefore necessary 1o use adult fémalesar léast 8d old, Developmensal different—
{ation and degree of reproductive-tissue differentiation detsmmine sot only the onset of fertility but also influence
the radictolerance of these cells and tissues, Varlous temporal sequences proposed by other authors ave
discumed, together with cheetvations on differential radigsenstivity,

Erdman, H.E, BEGINNING OF REPRODUCTION DETERMINED FY AGE OF THE FEMALE FLOUR BEETLE,
Tribolium eonfusum (COLEOPTERA: TENEBRIONIDAE)., Namrwissenschaften 49, 18 (1962) 428,

The daily fertility of different age combinationy during the firet 2 weeks of adult Life ia shown graphically,
Maltes were fertile within 24 h after ecloxion whéreas palés with young feiniles were not fertilé before

day 6. Fertility values of old % old pairs were approactied by old % young and young X young pakre by day
& and 10, respectively. Old X old pairs were fertile day I and their fertility remained high through the
experiment, Young X old pafrs were fertile on day 1, their ferillity decredsed on day 2, and then
gradually increased to old X old valuea by day 6.

See also 1248,

Erdman, H.E. ARRESTED DEVELOPMENT IN X-RAYED LARVAE OF Ephestia ltuehalella Zeller
(LEF{DOPTERA: PHYSITINAE), Amer. Midl. Nar. 69, I (1963) 34-7,

See 1244 (same title and auth, absiract)

Garou, 1.L.  PRELIMINARY RESULTS ON THE EFFECT OF HIGH ENERGY PHOTONS ON LETTUCE ROOT
GROWTH AND ON Musxca domestica. (Abstt,} p.5 in "2ad Intemaiional Congress on Radiarion Research,
Harrogate, Yorkshire, England, 5-11 August 19627, London, Silver End Docomentary Pyblications, Ltd.
1962,

The effect of the 40 kVp x-rays on lettuce rootws lias been studled, nsing mean relative. growth sate of homa-
geneous groups of roots, ‘or vime of finst growth dépresion, as measuies of radiation response, Larvae of
Musca domestica were &lyo exposed to ireadiation in 2 doses at 300 r/sec. When the percentage of larvae
which form cocoons was plomed sgainst dose fn the 24 itradiation (150-3000 1), curves were cbtained
which were displaced according fo the it dose (150-900 1}, When éclosion was taken as a measure of
damage the same analysit gave groups of similar curves, Trradiation of cocoons of Musca domestica

with twe doses (150~600 r followed by 1500-1800 r) showed that the percentage of eclosion is related to the
18t dose in a manner independent of the interval {2-20 h) between the doses, (From abstr, )

Ghosh, 5.M,, Hav, A.X. EFFECT OF GAMMA RADIATION ON THE FIRST INSTAR LARVAE OF Culex
fatigans, Bull. Calcurta Sch. wop, Med. Hyg, 10, 3 (1962} 119,

Hati, A, K., Ghosh, 5, M, EFFECT OF GAMMA RADIATION ON MOSQUITOES: ANOMALIES IN DIF-
FERENT STAGES OF DEVELOPMENT. Bull. Calewtta Sch, trop Med, Hyg. 10, 1{1962) 17-8,

Henneberry, 7.]., Sullivan, W.N. THE EFFECT OF GAMMA RADIATION ON SILKWORM BGGS,
{Abwe, 275) Bull, ent. Soc. Amer. 8, 3 (1962) 168.

“
Silkworm (Bombyx mori (Linnaeus)) eggs I, 4, and 7 d post diapause were exposed fo various doses of Co®
y-irradiation in single or fractionated dosages, Eggs in early post diapause were more susceptible to
radiation than these in later stages of development.

Henneberry, T.J., Sullivan, W, N, EFFECT OF GAMMA-RADIATION ON EGGS OF THE SILKWORM.
Nature, Lend. 200 (1963) 1121-2,

Follow-up of work outlined in 1264. 1-, 4- or 7T-d-post-dispause Bombyx mori eggs were exposed to 2
serfes of y-radiation doses of 0.8 kr ~ 51,2 kr at 320 r/min. Exposure to 3.2 kr killed 100% of the 1-d
(post-diapause) epgs but only 50 and &%, respectively, of the 4~d and T-d eggs. Similar results, but
smaller differences, were cbiained with 1.6 kr. Dosage mortality curves for1, 4, and 7-d eggs are given,
Mortatity of 1- or 4~d eggs in d with i ing exposure, but ne significant increase in morealicy for
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the 0.8-3.2 ke range was found tn 7-d eggs. Total expomres of 0,8 ot 1.6 kr, delivered In 1 frradiation
period, of 2 irtadiation periods with # the total dose administersd at a time were equally damaging to
1-d egge. A towal of 1,6 kr delivered in fractions of 4 the dose at 90~min inteivals was less diiinaging
than wheo administered in 1 or 2 periods. Exposure to 3.2 kr in 1, 2, ot 4 irradiation periods led to 100%
mortality of 1-d eggs.

Hoover, D.L., Floyd, E.H., Richardson, H.I}. EFFECTS OF 300 kV X-RAY RADIATION ON Sirophilus
oryzag, J]. écon. Ent. 56, §(1963) 5B4-6.

ALl developmental stages of the rice weevil, 5. oryzae (L.), Were subjected to radiation by x-rays a1
dosages ranging from 1000 r 16 12500 r. Tt was found that resisgance to the effects from x-ray radiation
exhibited by this species increpsed as development increased, Relative to adult emergence there was bux
1iztle difference in resistance by pupae regardless of dossge administered. However, aduli mortality fol-
lowing emergence correlated clogely with dosage administered. The LDgs and the point of complete
sterdlicy for the adult stage were fonnd to lfe berween 7500 r and 10000 &, (Auth,)

Hough, W.5, EFFECTS OF GAMMA RADIATION ON CODLING MOTH BEGGS. J. econ, Enr 56, 5(1963)
8603,

In 1957 and 1888 eggs of Carpocapsa pomonells (L.} weré exposed to y-radiation to establish a-strain
designatéd Va, ~Gr, Most of the eggs were 4 d old when fradlated, During each of the next 4 seasons the
Va, -Gr straiz was redred through % generations on unsprayed apples. Princdpal effects on biological pee~
formance were (1) temporary increase in incubaticn period of the egg, (2) increase in average number of
eggs deposited by Va, -GR females, and (%) alight increase in longevity of Va, ~GR moths, Sensitivity to
y-rays declined with aging of the eggs. Swcepeibility to DDT and lead arsenate was not altered by it~
radiating eggy 4 d old, but i1 1962 increase in DDT resistance followed itradiation on V&, -GR eggs lem
than 1 d old. Susceptibility to weak concentrations of Gathion® (Q, O-dimrethyl §-(4-oxo-1, 2, S-beazo-
riazin=3=(4H}-yimethyl) phosphorodithioate) or Sevin (1-naphtiyl N-methylcarbamate) was not a affected,
(Auth, )

Hsu, P., Li, C., Chen, K. THE EFFECT OF IRRADIATION WITH Y-RAY: Co® ON THE DEVELOPMENT
AND REPRODUCTIVE POWER OF Trombiculs alamushi var. deliensis, Acta ent, sin, 12, 5/6 (1963)
67886, (In Chinese, with English suramary),

In experiments in Ching, exposure to y-tadiation from a CoM sowrce was found to affect the development
of well-fed larvae of Trombicula deliensis Walch, The effect of wearmnent at 5000 r was indefinite, but
higher doses decreased the numbez of nymphs obtained, and ar 20000 r almost all the lacvie fafled to give
tise 1o nymphs, When the nympha were irradiated, a dose of even 2500 ¢ hsd a definite effect, and one
of 20000 r prevented the emergence of any adults, Observations ofi the reproductive ability of adults from
treated imtmature mites showed that, withitn }imits; the reduction increased with the dose applféd, was
greater when the teated individuals had not fed, and decreased with increasing age at time of treatroent,
Irradfarion was most effective when applied to usfed larvae and almost ineffective when applied to
engarged adulty, (RAE-B 52: 1964, 137)

Huprosckeii, T.T. B?Il'IﬂH.HE HOBHIHUPY OMEH PANUAIIHH HA PA3BHTHE HEKOTOPHIX
HACEKOMBIX, Crp. 85-6 n ¢, "Teaucu 3-ef Beeconsnoll xopdepeupdd MONSIEY yeeHNX -
Sucmoroe”. M. 1961,

Iirkovshii, G.G. EFFECT OF IONIZING RADIATION ON THE DEVELOPMENT OF VARIOUS INSECTS,

p- 85-6 in “Papers presented to the Thi!d--ﬂll-Unggn Conference of Young Biologists™, Moscow, 1961,

Japan, Sericmitural Expestment Statioa, Tokyo, STUDIES ON THE BRFEDING METHOD TAKING
ADVANTAGE OF y-RAYS IN THE SILKWORM, Nuch Sci, Abatr,, Japan 2, 2 (1963} 132-3 (In English),

Physiolegical damage from y~Irradiation is reduced if the insect is maintained at Jow temperature (post—
Irradiation); the longer it remains at low temperatnre the Jess damage occurs. This is true for irradiation
at the embryonic and the pupal stages, Ta obtain an equivalent sffect st 15°C post-imradiation and at
25°C ar least double the dose is required with 15%C, Five Fy -hybrids were reared at 5 different yations
and tested. Small relative differences in viability existing amiong cottzols were greatly increased on ir-
radiation, It may be possible to predict differences in viability for the whale Tife-cycle (post-
developrnental wages, etc.) from the extent to which hatchability is reduced by y-irradiation.

335
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Jefferes, D).7. THE SUSCEPTIBILITY OF THE SAW-TOOTHED GRAIN BEETLE, Oryzaephilusturinameniis
L. TO GAMMA RADIATION, AERE-R-38%1, United Kingdom Avomic Energy Authorty, Research Group.
Isctope Research Div, . Wantage, Berks,, Bogland. 1962. 32p.

An investigation way made into the suscepiibility to y-radition of eggs, larvae, early and late pupae and
adufrs of O. surinamensis, te examine the efficiency of 16000 rads for radiation disinfestation of grain,
Doses of 9600, 8600, 14400, 30800 and 20 800 tady are required, respectively, for 99, ¥ reduction i
survival, Production of progeny was reduced by 99, %% by 3000, 6500, 7700, 12000 and 16300 rads, re-
spectively, Calculations show that, under the conditions investigated, 16 000 rads control O, sur 155
for 2 pericd of 9 weeks. Several factors are discussed which suggest thar this is likely to be the minimem
possible dagree of control effected by 1600Q rads. It is likely 1o be more effective in practice, (Auth.)

Johansen, I STUDIES ON THE RADIATION SENSITIVITY OF Drosophila EMBRYOS, (Absir.) Hereditay
48, 8 (1962) 5434,

The radiation sensitlvity of the Drosophila embryo has been studied in relation to age of embrye, dose rate,
and dose fractionation, The dose response curves for different ages show differences both In LDgy level,
and in the shape of the dose response curve, Extrapolation numbers have heen estimated by fitting theo-
retical curves to the experimental points, Dose rate effects have been studied by means of 69 £ § min-old
eggs. It was found that although the LBy, shows very linle changa, the estimated extrapolation number
does change with dose rate, In experiments where the x-tay beam was interrupted by means of a rotating
otred steel disc, it was found that the O, enhancement rado was unchanged when compared with con-
tinuous jrradiation, jndicating that the efficiencies of Oy—dependent and O, -independent mechanizms of,
rediation damage are not changed when the radiadon is delivered it pulses of 40 psec daration.

LaChance, L.E, RADIDSENSITIVITY OF THE VARIOUS STAGES OF ODGmESIS IN Cal¥ gghomini
vorax, (Abstr.) Genetics 46, 8 (1961} 877,

The fernale reproductive system of this insect affords an ideal opportunity to study & laige number of germ
cells all of which are in the same stage of oBgenesis, The female usuzalty will not oviposit untfl 7 ¢ old,
During this time approximazely 250 germ cells are undergoing growth and maturadon, each in a separate
ovatiole. Virgin females ranging in age from & few hourt to 7 & old were {rradiated with 2650 1 of
y-1adiation, then mated to untreated males aml epged when they were 8 d old. At thix tine the females
deposired approximately 250 egge. Failure of the eggs to hateh war atibured to dominant lethal changes
induced in the oBcyte. Radlosensitivity of the developing oSeytes varied contiderably. Irradiation of the
females less than 4 h old requlted in complete sterility,. Mawre oSeytes were not formed, Observed
barchability for the other age groups was females 18-24 h old, 30%:. more than 24 k ald, 60%; 2.4 old,
64%; 3d, 10%; 4d, 30 5d, 14%; 84, 21%: and 7d, 1T, Cyrological fnvestigatiom of the ovarioles
indicated that the high radiosensitlvity during the 1st day comesponds to changes raking place in nurse cell
nuclei during the first 24 h of adult ovarlan growth. Trophocyte mnits are completely differentiated after
24 h and this confess 8 degree of radicresistance to the oBcyre-trophocyte group, After the 3rd day the
oBcyte 15 almost fully mature and nurse cells have disappeared, Increased radiosensitivity of the obcyte on
the 4th day, and after, is then due to changes taking place within the odeyte nucleus,

laChaoce, 1.E,. Leverlch, A.P, RADIOSENSITIVITY OF DEVELOPING REPRODUCTIVE CELLS TN
FEMALE Cochlomyla hominivoray. Generica 47, 6 (1862) 721-35,

In female Cochljomyis hominivorax, y- radiation-induced dominant lethal changes in the reproductive
celly (which develop synchrondusly} were measured by egg=hatchability tests and correlated with cytologi-
cal observations of the stage of nuclear development, (1} in pupae 4-6-d old, gnty obgonial cells are
present, Ircadiation ac this age reduced the number of mature ofcytes produced as the dose increased, but
the lowered hatchability of eggs thit were produced indicated that some dominant lethals persisted through
maturation to be detectable in the embryo. (2) In old pupae and neswly emerged adules, differentiation of
the obcytes and nurse cells takes place. Irradiation of adulrs less than 24 h old interfered comsiderably with
egg production; the younger the female at irradiation, the fewer notmal eggs were produced. (3) hradi-
ation of femules clder than 24 h remited {n production of normal numbers of eggs. In three-d-old females
the oBeyte uncleus is in prophase I, in 4-d-old females metaphase I, and in 5-d-old females anaphase 1,
Dogage-respanse studies indicated that the LDy, radiation dose for oboytes in metaphase 1 is 1309 1, ana=
phase I, 18391, and prophase I, 7939 1. For oBeytes imadiated in the first melotic division, the relatjon
berween doss and dominant lethals induced was linear for the range investigated, (Essentially auth.)
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LaChance, L,E., Bruns, $.B, OOGENESIS AND RADIOSENSITIVITY IN Cochliomyla hominivorax
(DIPTERA: CALLIFHORIDAE), Biol. Bull, 124, 1 {1963) §5-83,

Io untrested Cochliomyia bominivorsx females, {serewworm flies), grom ovarian growth correlated with the
age of the adult female from emergence 1o sexual maturity was measired. The sze of the ovary doubles
between the 1st and 2nd day of adule life, increases more than §-fold between the 2nd and 3rd day, and
increases over 60-fold frem emergence to sexual maturity, The cytology of the reproductive. systerm, from
S=d-cld pupae 1o sexually mamre fernales is described, The effects.of y-radiation on grom ovarian growth
indicated that newly emerged females are more radiosenzitive than 5-d-old pupae, and that ircadiation of
%-d-old females has litile effect on swbsaguent ovartan growth, The cytopathology of the iradiated ovary
was studied afrer similar doses of radiation were delivered to varions developmental s1ages. The most
radiosensitive stage encountered was that period during which the egg chambers contain nurse cells under~
going endomitotic replications of chromosomal material. (Auth,)

Larsen, W.P, A STUDY OF THE EMBRYOLOGY OF THE ICOCK'ROAC.TI. Biaberns craniifer PURMEES TER.
Diss, Abeir. 21, 11 (2961} 3565,

In a study on the effects of x-irradiation ou the embryos of Blabetus, dosages of 56 to 1000 ¢ (from a

260 KV, 15 ma source) were administered to 26 gravid cockroaches containing developing embryos from
1-60d old, After-30 d, embryos younger than 60 d were killed and fixed in Kahle's solution, The older
embryos were aliowed to complete their development, Whole mounts and paraffin seciions were made of
those embryos which, oa grots chservation, appeared 1o be affected by ionizing radsation, Altheugh the
cdthecal covering and the ovoviviparous habit limit the scope of some kinds of experimentation, Blaberus
shows favorable possibilities for experimental embryology involving the developmental effects of radiation,
The exploeatory x-jrradiation experiment of this study uncovered some pertinent facts. The younger the
embryo, the smalier the amount of x-iradiation necessary to produce developmental effects, Dosages

< 1000 r may have 4 sterilizing effect or developing geem cells. Specific abnoemalittes displayed afier
irradiation were dwarfing, inhibited growth in certain areas, restrained venmal flexure, and a change in the
polarity of pleuropodial nucled,

Larsen, W.P, THE FFFECTS OF X-TRRADIATION ON THE EMBRYOS OF INVERTEBRATE ANIMALS.
Progress Report. Petfod: May 1, 1961 to April 30, 1242, TID-14882, Diviston of Technical Information,
AEC. 15 May 1862, 13p,

Gravid females of Blaberns craniifer Burmelster, carrying embryos 1- 52 d old, were treated with x-rays,
The younger the embryo, the lower the dosage required te cause morphological change. Embryos at
<28-30 d are affected at< 700 r; embryos> 30 d suddenly show resistance and continue development unil
dosages reach a level comparable to the lethal dose for adultz {adult females die within 30 d after > 5900 1,
Gross abnormalities are found; they are varied, ranging from individuals slightly retarded in growth to
erabryos represented by an amorphous mags, Other abnormal features are described, Embryonic mem-
branes, yolk celiz, and the dorsal osgan continue to grow and multiply even in the face of high level
radiation sufficient 1o have arrested embrycnic growth,

Larsen, W.P, SOME EFFECTS OF X -IRRADIATION ON EMBRYOS OF THE COCKROACH Blaberns
craniifer. Ann, ent, Soc, Amet, 56, 4 (1963) 442-8,

Gravid ferales of the ovoviviparous B, craniifer Burmelster were given x-ray dosages of 50 to 12000 ¢,
after which their incheded embryos were examined for changes in the growth of ceils and risszes, Embryos
were found 10 become resistant to x-irradiation suddenly just prior to the stage of dorsal closure. Ermbryos
that had pased this stage when iradiated cuuﬁp&;ed to develop normally until dosages reached levels of
2000 r vo 5000 1, Extra-embryonic structures were found more resistant to frradiation than embryonic
tissuez, Cells of the serosa and dorsal organ continued to muoitiply after x-imradiation had stopped the di-
vision of celly {n the embryo proper, (Auth,}

]..a'ssn!:a. Z, ACTION OF y-RAYS ON BGGS, LARVAE, AND PUPAE OF Bombyx mori, Acta biochim,
poton, 10, 4 (1963) 379-86. (InEnglishy,

Bombyx mori were irradiated with tingle doses of y-raye. A dose of 10000 ¢ given to purgating larvae or

to 3-d old cocoons altered metamorphosis, The effect of 2600 r applied at the same stages was revealed
only in the 2nd generation, A dose of 10000 r given to the diapausing eggs inhibited completely the hatch~
ing of larvae, and doses of 2500 and 5000 1 delayed the hatching of larvae and reduced their number,
respectively, to 50% and 10% of the chrerved population. The high radiosensitivity of the egg and pupa
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siages in Leipdoptera parsints, even though at these stagey the metabolic activity js minfmal owing w the
diapavse. (A 60: 1984, 5860c)

Nappos, M. T, , Boromas, B.A. BINAHWE PARMOAKTHEHOCTH HA MARCKOTO XYKA.
Sam, PacT. 6 (1958) 2-¢

Lavrov, M. T., Bogomaz, V.A. EFFECT OF RADICACTIVITY ON THE MAY BUG. Zashch, Rair, 6
(1658) 2 -3

Lefevse, G.Jr. THE INFLUENCE OF AGE AND MATING PATTERNS BEFORE AND AFTER IRRADIA TION
ON THE INCIDENCE OF INDUCER MUTATIONS IN Drosophils melanogaster, (Abstr.) Generles 48, 1
(1963) 897-8.

Sex-linked lethal mutations were detected in successive broods following a 4000 r x-tay exposure of wild-
type D, melanogaster males2, 3, and 4 d old. In contrast with the usual procedurs In mutation studies,
each brood consisted of the progeny resulting from & single madng, and mutation fequencies were deter-
mined separately for auccessive matings during a petiod of several daya after the irradiatfon, Further,
same roales were mated two or three timey irnmediately before frradiation 3o as to diminish the store of
fully mature sperm -available upon expsoure. The results of these experiments indicate cleasly that:

1) the mutation frequency in the very first sperm wsed following Iradiation ir bigher than commonly rea-
lized; 2} in younger males the mutation frequency drops frotn tmating to mating during the 1st day, but
got 30 in older males: and 3) premating strikingly reducea mutation frequencies evan in the first mating
following irradiation, (Bssentially abem,)

Legay. J.M., Teulade, P, SENSIBILITE AUX RAYONS X DE LA DUREE DE DEVELOPPEMENT DES OEUPRS
DE Bornbyx mor! LORSQUE L'IRRADIATION EST EFFECTUFR QUELQUES HEURES AFRES LE DERUT DE
LINCUBATION, C.R. Acad, Scl., Paris 256 (1962) 1784-5.

Lea variations du temps de développement (le temps qui &coule entre le débwt de 1'incubation et le moment
de 1"&closion) =a fonction des doses administréy oot &€ mesurfes. Les oeufs &taient iradids aux dotey
sijvantes 0 (témoin), 500, 1000, 2000, et J000 r. Le temps de développement croft avec la dose, La

‘mortalitd ne differa dgnificativernent de celle des témaln qu'a pattir de 1000 £, La durée de développe~-

ment se.révéle un crittre sensible aux faibles doses; par conwe, aux forres doses, la mortalité angmente
heancoup plus vite, 1l parafr que le temps de développement dune part, et le pourcentage de martalitd
d'aumre part, sont ditectement proportionnels sux logarithmes des doses, donic propaitionnels entre eux. 5§
Yirradiation a lieu aprds 3 j d"incubation, Hl n'y & sucun accroisesnent du texripa de développement alors
que la mortalité est tr2s significativement supérieure A celle des témoins,

Mossige, 7. INVESTIGATIONS OF RADEOSENSITIVITY DURING SPERMIOGENESIS IN Drosophila melano=
gaster.  p,20-2 in “Fourth Repent from Norsk EHydro's Institute for Cancer Ressatch for 1961 and 1662".
Oslo, Norsk Hydrog Institutt for Krefiforskming, 1963,

See 1087. The difference in radiosensitivity berween mature sperm from young and old males was investi~
gated by irradiating sperm in insemninated fernales. A lower sensitivity exists among sperm from young
males but not a3 markedly as when {readiated in the male, A comparison wat alée made of the axygen
effect {n brood partems after ixradiatton with convenrional x~rays and electrons (betatron), See 1085,

Nair, K. K. PRELIMINARY STUDIES ON THE EFFECTS OF GAMMA-RADIATION ON HOUSEFLY PUPAE
WITH SPECIAL REFERENCE TC THE CRITECAL PERIODS IN RELATION TO THE MBCHANISM OF
EMERGENCE, p. 207-10 {n "Radicisotopes and Radiatjon in Entomclogy, Procegdings of a Symposiam,
Bombay, 5-9 December 1960°, Vieona, Internstional Atomic Energy Agency, 1062,

Studies on the radiation sensitivity of housefty pupae in different stages of development have been carried
out with special reference to the mechanism of emergence. The different dose levels employed were 500,
1000, 2000, 2500, G000, and 10000 r, The darz obtained oa percentage emergence In each group fndi~
cated that the gerly sages of development were most sensitive to radlation, gince & dose of 2000 r and
abave applied to 30-80~h-oM pupae did not 2ppreciably affect the mechanism of emergence in thess
groups.  Development in the 2-5-h-0ld irradiated pupae was found to be complets, but the fiies fafled to
emerge. The significance of the findings {s discumed. (Auth)
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Najir, K.K,, Rahalksr, G.W. STUDIES ON THE EFFECTS OF GAMMA RADIATION ON THE DIF-
FERENT DEVELOPMENTAL STAGES OF THE KHAPRA BETTLE, Trogoderma granatium EVERTS,
p.465-77 in "Radiation and Radicisotopes Applied to Insects of Agricultural Importance, Proceedings of a
Symposium, Athens, 22-26 Apdl 1963", Vienna, Intemational Atomic Enesgy Agency, 1863,

The effects of variom doses of y-radiation on different developmental stages were Investipated, Females
were found to be more susceptible than males. Dowes of 6000 rad female pupae as agains 18 000 rad for
males were required to induce complese mexility, The influence of post-irradiation temperature on
radigtfon damage was investigated, In larvae, the influence was considerable, the LDy (3 d) at 30°C,
84°C and 35%C corresponding to 58 980, 26 360 and 24 100 red respectively, The stage at which radiation
darhage manifests irself {s largely dependent on the ambient temperature, Ie irradisted larvae maintained
at 30°C, pupation was amested above 3000 rad; at 34°C and 38°C doses of 10000 md and 12 000 rad respec-
tively were requived. A reduetion of amblent temperature is known to prolong the larval stage, which ix
reflected by the fact that at low tempecatare mortality occumed at the larval siage itself, as against the
pupal stage at higher temperature,

Nakaiima, 8., Shimizs, X., Nekajima, K. STUDIES ON THE BIOLOGICAL INFLUENCE OF THE TER-
MITES EXPOSED TC Co™ GAMMA SOURCE, I, INFLUENCES ON THE ADULT OF FORMOSAN TERMITE
AND ITS CFFSPRING. Miyazaki Daigalm Nogalwbu, Kenkyu, Jiho (Bull, Fac, Agde, Univ. Miyazsaki)
B, 2 (1963) 340-6. (in Japanese, with English suminary},

mjmi(u wete expased to Cof y-sowrce with o dosfmetry of 1020 r/h, The following sets were
ted female with irmadiated male {female r X male 1), non-iradiated female with iradiated

m.nle. (female X male r) amd Irrediated femate with non-frradiated male {female t X male), and sxposures
were made, giving dosages of approximaitely 3000, 8000, 8000 and 12000 . The results are munmarized
as follows: The longevirty of the termite was reduced in proportion to the increase of the radiation dosage
from 3000 to 12000 r, but the reducrion was not remarkable in the female r X male ¢ and the female X
male r exposed to 3000 r. In proportion to the radiation dosage from 3000 ¢ to 12 000 1, the number of
the sets depositing eggs as well as the toral sgg deposits were reduced, The emergence of the soldier caste
in the female r X male r decreassd with the fncrogse of the radfation dosage same as the above oolumn,
In the emexgence of scldlers, there were no prominent differences among the radiation dosages, but the
number of soldiers were smalter than that of control. The degree of the biological influence of the ter-
mites exposed to Co® from 3000 v to 12 000 r i3 in the following order: female X male : < female r X
male < female r X male r, (Auth,)

Oftedal, P, RADIOSENSITIVITY OF Drosophils SPERMATOGONIA. (Absir,) Horeditas 48, 3 (1962) 544,

Brief note describing investigation aimed at establishing the dose~effect relationship for Drosophils sper—
matogonia in the range of 0-185 r, Embryor about 18 h old were irmadiared with 56 r, 1101, and 1651,
The resulis indicate that the initdal slope of the doge-effect curve may be quite closs to that obtained by
Spencer and Stern after iradiation of matre aperm. With fncreasing dose, the curve flattens out. (From
abstr.)

See alwo p. 19 in "Fourth Report from Nonk Hydro's Institute for Cancer Research for 1961 and 19627, Odlo,
Norsk Hydros Institutt for Krefeforshniing., 1963,

Olenov, Yu, M., Galkovskaya, K,F., Pushnitfna, A.D, MATERIALS FOR DESCRIBING THE EFFECT OF
TONIZING RADIATION ON INDIVIDUAL DEVELOPMENT, Tsltologiys I {1969) 263-805, (o Russian),

Reentgen expesure of larvae and pupee of %mﬂmogm caues the destruction of part of the
cells of the Lmaginal disks, the rudiments of ¢ e organs of the insect, X-tay mutaticns are the result
of the incomplete repair of this injury, Thelr frequency deperde upen the tire of repatr. The data ob=
talned permit oze to give a new interpretation of the concept of the sensitive period in ontogenesis, The
stage for which the repair procem cavsed by the inflicted mjury coincides with sensitive period for & given
indication, for 3 given extemal influence. The destruction of part of the undifferentiated celly and the
deviations causs d by it in the further course of ontogenesis are obviowsly a. general chatacterization of the
effect of jonizing radtation on the developing organism, One should have this picture in mind when work=
ing out a theory of the biological action of iorizing radiation, (Auth)

Oster, L1., Cicak, A,Z, MORTALITY OF IRRADIATED PRE-IMAGINAL STAGES OF Drosophila,
Drosaphils Inform, Serv, 32 (1058) 143-4,
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Palii, V.F., lrkovskil, G,G. STUDIES ON THE EFFECT OF IONIZING RADIATION ON THE DEVELOP-
MENT OF INSECTS. Vsesoyuz, Enl. Obshch,, Kirgizskoe Otd. Shom. Enr. Rabor 1 (1962) 70-9. (In
Rustian),

Musca domestica and Pietis spp, are considered,

Pelerents, C,, Brande, Van dexn, . INVLOED VAN GAMMASTRALEN OF EI'ITHS VAN Ephestia kuehniella
ZELL, (The effect of y=tays on eggs of Ephestia kuehniella Zetl.) Meded. LandbHogesch, Gent 26, ¥
{1961) 1401-8, (In Flemish), '

In furthex tests on the effect of y-rays on egps of Anagaga (Ephestia) kuehnjela (Zell,) eggs 6, 4 and 2 d
old were used. Dotes of 9000 and 14 000 rad camed significant reductions in the hatching of epgs 6 and 4d
old, respectively; doses of 1000 and 2500 rad stimulated the hatching of eggs 2 d old, and doses of 4000 rad
reduced jt. A doze of 20 000 rad reduced the hatching of eggs § and 4 d old to 24,7 and 0%, respectively,
and one of 8000 rad prevented all 2<d-old egge from hatching. Doses of 1000-2500 rad increased adult
emergence from srviving 6-d-old eggs, doses greater than 2500 rad reduced thai from 4~d-old eggs, and
one of 2000 rad reduced that fram 2-d-old eggs. -Sterility was increased in the eggs laid by the feinales,
the threshald doses for eggs 6 dnd 4 d old being 2500 and 2000 rad; adults from eggs treated when 2 d old
with 3000 rad or more laid few or no eggs. (RAE-A 51: 1963, 50-1).

* Dertiende Internationaal Symposium over Fytofannicie en Fytiatie, 9 Mej 1961 { Thirteenth Inter-
narjonal Symposium on Phytopharmacy and Phytiatry, 9 May, 1961) p.981-1729, Ghent, 1961,

Nogensk, B.J. BIWAHHE HINYHEHHA PAAHCAKTHBHOTO KOBANBTA HA PAZHME
CTAIVH PA3BHTHA MYX. Ctp. 210-1 g o6, "Neppas soooTeveckad koudepenuns Senopyc-
ckoff CCP — Teauck goxnszgoe”. Muock. 1955,

Podolyan, V,Ya, EFFECT OF RADIOCOBALT IRRADIATION ON THE VARICUS STAGES OF DEVELOPMENT
OF FLIES. p.210-1 in "Papers presented tw the First Zoological Conference of the Byelorussian SSR”,
Minsk, 1958",

Proverbs, M.D.,Newton, J.R, INFLUENCE OF GAMMA RADIATION ON THE DEVELOPMENT AND
FERTILITY OF THE CODLING MOTH, Carpocapss pomonella (L.) (Lepidoptera: Olethreutidae). p. 65-81
iz AFCL-1850, Vol 3, 1954,

See 1384

Proverbs. M.D., Newton, J.R. INFLUENCE OF GAMMA RADIATION ON THE DEVELOPMENT AND
FERTILITY OF THE CODLING MOTH, Carpocapsa pomoiella (L.) (Lepidoptera: Olethreutidae)., Canad.
1. Zool, 40, 3 (3862} 401-20,

Exporute of the mature pupa or the newly emesged adult of the codling moth, Carpocapsa pomonella (L, J,
to 40000 rads of y-radiation induced dominant lethality in at least 98% of the sperm without affecting
adult emergence, mating behaviour, or adult longevity, Higher domges d d the frequency of mat-
ing, Imadfation of eggs, mature larvae, or young pupae induced dominant lethality in a high percentage
of the sperm, but caused prohibitively high mortality amd frequently reduced mating. The female was
more radiosensitive than the male. In general, sensitivity decreased as development progrested from the
egg to the adult stage {Auth. )

See 1283 _ x

Quraishi, M.5., Metin, M,” RADICSENSITIVITY OF VARIOUS STAGES OF Callosobruchus chinensis 1,
p.4798-84 in "Radiation and Radioisotopes Applied to lnsects of Agriculrural Importance. Proceedings of a
Sympesiumn, Athens, 22-28 April 1963%, Vienna, Intematicngl Atomic Energy Agency. 1963,

Insects were reared on moong (Phaseclus fmunog L, ) weeds at a temperatice of 26 + 1°C and & humidity of
70 -750. Under these conditions the insect life cycle was 18-22 d, Eggs were irmadiated at dose~rates of
80 ke/h at 0,6 em, and larvae, pupae atd adults ar 20 ke/h, at 1 cm fron: 2 4-¢ Iet® source. A dose of
15 ke gave 100°% mortality in eggs. A sensitive stage may exist for a short period during the 1st 24 b of egg
development, In 8-d-old larvae 100% mortality was obrained with 20000 rad. The pupae seem to be less
radioseniitive than eggs of larvae, and 47000 rad were required for 1604 mortality. Although mating took
ptace after irradiation, the eggs produced when either parent had been frradiated with 42 000 rad did oot
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hatch, Such eggs continued to be produced even when either or both parents had been subjected 10
67 040G rad (the highest dose tested),

Rattan Lal, Rahalkar, G.W., Sethi, G.R,, Saxena, P,N, STUDIES ON THE EFFECT OF BETA-
RADIATIONS ON INSECTS, I, THE FFFECT OF BETA-RADIATIONS (IRRADIATION OF FULL-GROWN
CATERPILLARS AND FRESHLY-FORMED PUPAE) ON THE LIFE-HISTORY OF Carcyra cephalonica STAINTON
Indian J. Ent. 22, 1 (1960) 15-21,

Beta-radiation was supplied by P2 in the fortn of HyP¥0,. Imensities of 5565, 1111, 2222, and

3333 mrep/il for 24 h were wed, A dosage of 1111 mrep/h applied to eggs, Ist-instar and full-grewn
caterpillars, and freshly-formed pupae praved 1o be tite most beneficial and stitnulating with tegard 1o the
development of progeny up Yo completien of the 2nd generation, The mefulness of such weatment of pre-

imaginal stages for mass rearing is pojntad out. The effects of p-radiation depend on radiaton intensity

and the developrnental stege irfadiated. Thus, whereas 3§33 mrep/h is to some exttent detrimental to
full~grown caterpillars and fresily-formed pupae, it does aot produce adverse effects on eggs and Ist-instar
cgrerpillars.

Ray, D.T. FECUNDITY STUDJIES ON X-RAYED- Mormonjella vitripennis. (Abstr.) Geneticy 48, 7
(1983) 206,

X=rayed Mormoniella have shawn, with few exceptions, a marked reduction in fecundity, " This has been
measured as the number of offspring per female, and appears greater as radiation dosage increases. Dif-
ferences in total offspring may result from many variations in fecundity, such as serility, permanent dia-
pause; or inability to pupate or eciose. Using the "Damp Chamber” technique, eggs were couted and
observed ftom the time of laying wnuil the completion of metamoerphosis, Results obtained by use of this
technique indicate that reduced egg production shows little, if any. relationship to radistiop desage, Eggs
laid by treatsd fernates are equal or, In a few cases, greater in number than those of conwols. Raying the
eggs in varlous stages of melotic develepment produces many lethals which éxert their effect primarily
during the early embryonic development, Eggs complete their development and are iald but show little
inclination 1o begin or complete cleavage activities. Over $0% show no actvivy, Ancther Mo progress
onty through various cleavage stages, and in the remainder, a cessation of metabolic activity duzing later
stages of meramorphoss occurs, Reduced fecundity appears 10 be dve primarily 1o the effects of induced
lethal genes rather than to a reduction in the number of eggy laid.

Cuacpopa, B.P. © BAWSIHUH TAMMA-JIYHYEHR Coff HA MAJNYK HASEMHEYK COBKY
(Laphygma exigua Hb.}. Crp. 154-8 5 c6, "Borpockt Guonordy u kpgesolt mesauunu”, Nid.
Tamxenr. 1962. P, X. Bnoa. N213E182. 1863,

Sidorova, V.R. EFFECT OF Co™ GAMMA RAYS ON THE SMALL CUTWORM, p. 1548 in "Voprosy
biologii 1 kraevoi meditsiny", No.3, Tashkent, Akad, Navk Uzb, 5SR, 1962, R, Zh, Biol, No. 13E152,
1963,

A preliminary survey was made on the effect of y-ivtadiation on the cutworm moth, Laphygma exigua,
Irradiation of larvae in the 3rd instar with 20 000 and 50 000 r Co®? caused 40% mertality in the 13t 7 4.
Higher dotages (100 000 - 250 (600) killed 100% of the larvae. No unfavourable effect was found when
larvae fed on irsadiated cotton leaves (10 000 and 50 600), but there waa 2 reduction in the respieatory rate
of these larvae. Nrradiated phosphoBrganic preparations (10 000 and 50000 1} in a 0.2% concenwmation re-
tained their toxic unchanged properties. (BA 45: 1084, 2108¢)

HESTOLOGISCHE UNTERSUCHUNG ZUM "FRﬁH'I%D“ Rﬁ_NTGHiBESTRAHLTER Drogophila-EIER. (Histo-
ioglcal investigation on the "premature death” of xvirtadiated Drosophila egps.) Naturwissenschaften 48
B {1961) 310.

A histological study was made of the premature death of Drosophila eggs, 1.5 b old, exposed to doses of
x-radiation from 250 1o 3000.1. At varions times after the frradiation the embryos were fixedby the
Huermer method, and the development stage was microscopically determined, The results show that after
a dose of 3000 r 76% of the eggs have the histalogical state of 1. 5-b controls, The distriburion of the de-
velopment stages, campared to the development of controls, is tabulated. None of the irradiated eggs
arain the development of the controls, (NSA 15: 1961, 20804)

341
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Taege, M. UNTERSUCHUNGEN {'BER SPERMATOGENESE UND KEEMESENTWICKLUNG NACH BESTRAH-
LING DER MANNCHEN VON Calliphora esythrocephala MEIG, DIPTERA, GALLIPH, (Investigations on the
spermatogencsls and embryonic developinent followiog irradiation of Calliphora erythrocephala Meig,
Dipters, Calliph. males,) Dusch, ent, 2. 20 (1983) 335-77, (In German),

Male adults were given 250-5000 r x-rays 1 d before eclotion; testés were examined for any histological
effects. Nutmerous distwrbances in the meiotie and mitotic processes were observad, Judging by the purely
physiolegical damage of spermatogonial ripue {dissclution of nuclei, pycnosls, ntclear vacuocles) thers
appeart to be a particulaly radiosensirive stage during the spermatogonial growth phase, No changes were
found in gperm monlity or fertilizing ability, nor in the vitality of imadiated makes. Dominant lethals
were induoed in male germ cells following sufficiently high doses. deduced from the exponential doss/egg-
survival curve obtained for irradiated males mated with non-imidiawed females. To determine diffeences
in radiosensitivity during spexmifogenesis, irradiated males were mated at intervals with non-irradiated
females bur this method, successful with Drosophila, proved unsuiwable for Calliphors, 4 eyrological In-
vestigation was made of eggs fertilized with iteadiated sperm. The majority died at the 8-16 blagomere
stage. The morphogenetic function of nuclei in early spermiogenesis of Calliphora i3 discussed,

Takeda, H., Taniks, T., Asang, X. STUDIES ON THE AFTER-EFFECTS OF X-RAYS ON THE LARVAL
DEVELOPMENT AND THE COCOONS DURING THE EMBRYONIC STAGES. Res. Repe. Fac, Text, Sericult,
Shinshu Univ. 9 (1969) 60~72, -

5000 & cansed many deformed adults whose wings expanded incompletely, Their incidence apparently in-
creases when the eggs are imadiated in the older embryoaic stage. Poor hatching and quite frregular
larval growih aftec the 3pd {ngar followed ircadistion (4600 and 6OOR £} of 7-9 d egps. Some dwarf larvae
produced were shmilar to the precocious larvae remilting from the removal of corpora allsta, Cocoon fibre
quality deteriorated, Maay kinds of abnoemal cocoon were produced, The silk layer of the round cocoon
was genenally loosened, A greater quantity of sllk wadding waa found in imadiated cocoons than fn con-
tols. X-iradiation of the developing embiyo evidently damnges the finctions of various organs related
to cocoon formazion such as muscles and the nervous system, The fibres of the cocoon and its wadding are
remarkably thick and contain a great deal of sericin; the shape of fibroin, In fibre cross-seétion, is mom-
uniformn in the ailk wadding and trisngular in the cocoon.

Tobias, C.A. STUDIES ON HEAVILY IONLZING PARTICLES - HILAC STUDIES, (Abstr. -A1A1124) p.Tin
"Research and Development in Progress, Biology and Medicine. Issue No, 2", TID-4201, Division of
Technical Information, ABC, Nov, 1963,

The biological effecns of heavy particles have been under study fn the Lawrence Radiatton Laboratory since
1935. The accelerators currently being used are the Heavy fon Linear Accelerator (HILAC), the 184"
Cyclotron, the new 88" Cyclowon and the LPTR at Livesmore. The HILAC is the soutee of heavy ions, in-
cluding deuterons, alphas, lithlum, baron, carbon, nit:agen, neon, azd argen, Larvae and pupae of the
confined flour beetle, Trboliwm coufusum, are eminently suited for investigations coaceming the develop~
mental effect of heavy lon radiations, Preliminary data taken in the current year indicate that strong
steady magnetic flelds (3500 gavss) can anneal the radiatinn damage inftizted in the pupae by heavy
radiatdon,

Valencia, R.M., valencia, J.1. STUDIES OF THE GENETIC EFFECTS OF IRRADIATION DURING THE
PERIFERTILIZATION STAGES OF Drosophila jmelanpgaster, p.178-84 in "4th Inter-American Symposium
on the Peaceful Application of Nuclear Energy - Mexico Clty, 913 April 1962", Washington, D.C.,

Pan American Union, 1962,

~
Stage 14 oBcytes, tecently fertilized eggs and early embryos were found to be ahout equally sensitive to an
x-ray dose-of 500 . Al gave abomt §0% embryonic mortality, Wature sperm, an the ather hand, fr-
radiated with the same dote, conferred a relatively low (10%) mostality upon the sggs fertilized by ft,
This diffetence yuggests that the majox cause of death in iradisted eggs is not chromosome breakage. The
damage must, nevertheless, be nuclear. It is proposed that a key biochemical entity, closely asgocizred
witl the genetic material, could be the targes, The lack of difference in mortality amang the three epg
stages probably indicates that 500 1 1s a saturating dose for the evert concemed in the death of these cells,
(Auth),
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See also:

Wirgler, F,E, EXPERIMENTAL ANALYSIS OF A LINEAR DOSE EFFRCT CURVE RESULTING FROM
X-FRRADIATION OF M EGGS. (Abstr.) p.138 in “2nd International Congress on Radiation Re-
search, Harrogate, Yorkshive, England, 5-11 August 1962". London, Silver End Documentary Publicattons,
Lud, 18962,

In eatifer experiments,Ulrich (1954) found a dose-effeqt curve of the form ¥=1~exp(~kD) for the embry-
onic mogtality of 15+ §-min-old Drosophifla egge after & 3-min exposure to x-tays, Improvements in the
eggrcollecilng procedure enabled us to shorten the collecting period to 3 min and thus to reduce the age
varlability of the ¢gg samples to £1. 5 min. With this short coflecting time one obtaing an ample npmber
of egge homogeneous in division stage a¢ shown hy cytelogical studies. Thus, it becomes poasible to get
four dose effect curves (exposure b sec) with egg age vartation of 1013 13-18; 15-1%: 19-22 min.
The font curves are vary different in shape as well as in slope, but the summation of all four leads to a
sraight line, The steepoess of the ummatfon curve i (within the experimental limits) the same as was
found in & contrel ezperiment irmdiating 10-22-min-old eggs, Conseguently, it was possible to show that
in this particular case the linear dose effect curve cannot be interpreted as & ~one=hit-curve”,

Whrgler, F.E. THE RADICSENSITIVITY OF EARLY DEVELOPMENTAL STAGES OF Drosophila, (Abstr, )
Int. 1. Rad. Biel. 8, 4 (1863) 378-9,

Egg samples of different mean ages (10-§41-5; 11.5%1-5 min, etc,) were subjected to a fixed doge (ex-
powure 5 sec) and the rate of embryonic mortality scored. The rate of killed embryos varfes with the age
of the eggs at the moment of iradiation, It seems that this fluctuation of mortaliry-rate is the expression
of different radiosensitivities of differeént division steges. In his earljer experiments with 15+5 min (ex-
posare 3 min} old eggs Uldch found a Hoear dose-effect curve, The same curve shape was found In a
girnilar experiment {rradiating 1848 min (exposre 5 sec} old eggs, With the technigue of the 3-min
eamples it became postible to subdivide the latter arrangement and to get 4 dose action curves with an egg~
age variation of 11-531- 5 14-541-5 175415, and 20+64 1.5 min, a summarization of which would
be expected 1o Iead to the linear curve found for the 164 6 min samples, The 4 curves are very different
in shape as well as in slope and the sun curve is a straight line with a slope which 1s - within experimental
limits - the same as formd Jar the 18+ 6 min curve, Consequently, it was pomible to show that in this par-
ticalar case the linear dose-effect curve cannot be interpreted as a "one-hit-curve™, (From: abstr.)

Tuerborn, K.H. X-RAY SENSITIVITY OF SPERMATOGONIA AND SPERMATOZOA IN Drosophila
melagogaster, Natwre, Lond, 184 (1962) T97-8,

Experiments were conducted to detepmine if, after irradiation of young spermatogonia, other muzations
behave in a manner similar to the induced crossing-over work of Sivhagen, A chromosome free from
lethals was isolated and x-ray doses of 900 ¢ used, Spermatogonia were irradiated in larvae, and afrer
eciosion the males wers mated In two periods for lethal tests. Spermatozoa in pdult males weve also ir-
adiated for comparison, The rate of chromesomes with lethals fs ~ 2 times higher for spermatozoa than
for spermatogonia afier ireadiation, A higher rate of independently induced lethals and a lower rate of
clupters were found in the maring perfcod 0 to 3 d than in the period 15 to 18 d after eclosion, while there
1s oo signtficant differencs in the retes of chromosomes with lethals; the resnlts agree well with those of
Shvhagen. Pcselble explanations of the results are discussed, (NSA. 16: 1962, 20187)

8 Musgenic effect of x-rays on moths, (Kortachak, 1982)

768 A eompazison of the susceptibility of the grain weevil (Sitophilus granatius L.} to accelerated elec-
trons and 89 Co gamma radiation, (Bull exgl., 1961)

71 Developmental-ganetic stady of the effect of x-ray irradiation in Drosophila virilis and Bufo
¥alliceps. (Clayton, 1961)

712 The suceptibility of the reur—red flour beetle, Tribolium castanemm (Hesbst.} to gamma radiation,
{Crook, 1982

778 The we of ionizing radiation in the preservation of cereal products. (Dal Monte, 1958)

778 Effects of rredisting single and mixed species of beetles, (Erdimann, 1961)

779 X-ray tolerance of two related species of beetles, (Erdman, 1962)

782 The effect of jonizing mdiaton on the binlogy and ecology of Rhodnius prolivus, the principal vector
of Sclizotrypanum (L. e, Trypanosma) erual in Venesyels.

T80 Influsnice de {'lmudiation sur les aduites de Siophilus saakdi Takebashi (Curculionidae) et leuts
descendants, (Laviclette and Nardon, 1983}

781 Action des rayons y du cobalt-80 sur la mortalité et la fertilité des adultes d'un charagon du iz,
(Laviolette and Nardon, 1263) ’
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X~-irradiation of the developing male gertn cells of Tribolium confusurn, (McDonald, 1961)
Genetic seasitivity and differential killing iz imadiated Drosophila spermatogonia, (Cftedsl, 1963)
Quelques résultats spplémentaires concerant 1'influence des rayons gatnma s les chrysalides et
les oeufs de 1a teigne de la farine "Ephestia kuehniella Z = (Pelerents, 1963)

La protection des denrées contre les insectes tavageurs | tavageurs par 1'emploi des radiations ionjsantes en vue

"d'cbtenir 1a stérilité des insectes adulres, Etude pariiculfbrs de la réaction des gonades de "Sito-

philus granarius®. (Pesson and Vemier, 1963)

Sterilization of the codling tnoth: by gamma-imadiation. (Proverbs, 1963)

Action des rayons ¥ sur M st&ilité d'ute nociuelle du coton {genre Laphygma. exigna), (Rasulov,
1963)

Effect of gamma radiation on the reproductive potential of the Mexican fruit fly, (Rhode et al,,
1961)

Sterilization of Dacus aleae by gamma rdiation, {Thomou, 1963}

X -ray induced "dominant lethals” in inseminated eggs of Drosophila, (4) Experiments in the stage
betweea completion of meiosia dod beginning of cleavage, (Ulrich, 1969)

Similarity of x-ray-induced mutation rate in gonfa of Drosophila females and males, (Meyer and
Mulfer, 1961)

A study of sex predetermination in the mealy bug Planocorcus citri (Risse), (Nelson-Rees, 1960)
The cell lineage of the sternoplenta in Drosophila melanoggster, (Stern, 1983)

Radiation and mutation rate, (Stern, 1983)

The mutation rate at specific autosomal loci in different spectes of Drosophila. (Turlu, Finland, n.d.}
The effect of x-irradiation on somatic crossing-over in Drosophila melancgaster, (Abbad and
Burdick, 1243)

The genetie basis of somatic damage produced by radiation in thicd instar larvae of Drosophila
melanagaster. (Ostertag, 1961}

Effects of x-1ays on salivary-gland chromosomes during early stages of development. (Senglin, 1958)
The effect of maternal age and radiation on the rate of non-disjunction in Drosophila melanopaster,
(Uchida, 1962)

Increased recombination from female Drosophila imadiaied ag larvae mthout obcytes, (Whittinghill
and Davis, 1961)

Unchanged recovery of cross-overs after x-irtadiation of pupal Habrobracon, (Whittinghill and Allep,
18961)

Effects of x-ray irradiation in Drosophila virilis at different stages of spermatogenesis, (Clayton,
1861)

Methods for estimating differential radicsensitivity. (Outer and Foaley, 1963)

A cytogenetic study of the effects of x-imadiation on Aedes aegypti. (Rei, 1963)

Cell stages and gifferential sensitivity to irradiation {n males of Drosophila melanogasiet,
{Sivhapen, 1963)

Variation of radicsansteivity during meiosis and early cleavage in newly laid eggs of Dros Drosophila
melanogaster, {Wiirgler et & al., 1963)

Modification effects with mag magnertic fields, (Amer, 1983}

The effects of nitric oxide on radiation damage In Drosophila virilis and Drosophila melanegaster
{Capps, 1961)

Some effects of oxygen on the insect Anagasta kGhniella and Tenebrio moliter, (Clark and
Cristefalo, 1981)

Ultrafractionation and biological efficlency of fast electrons, Investigations on "eggs” of
Drosophila melancgaster of different stages of development. (Kiinkel and, Oberhenser, 196%)

The action of 14-MeV electrons, 14~MVp and 200-KVp x-rays and the infjuence of the energy
spectrum of 14~MeV eléctrons on egg of Drogophila, (Markus and Suclusky; 1962)

The effect of the energy spectrum from 14 MeV electrons, and the relative effects of 14 MeV elec—
wons, and of 14 MV and 200 XV x-rays oo Drosopiilia epps. (Markes and Sticinsky, 1983)
Tolerance of gonial cells of Drosophila melanogaster for heavy x-ray doses divided into instail-
ments. (Meyer et al., 1958)

The influence of radiation in altering the incidence of mutations in Drosophila, (Muller, 1983}
Ultrafractionation and relative biclogical effectiveness of fast electrons. Experiments on Dresophila
embryos at different stages of development., (Obedienser and Klinkel, 1863)

Effect of & low temperature on the development of radiation tajury in eggs of the silkworm Bombyx
mori L. (Paulov, 1651)

The relative biological effect of P32 & radiatien, I, Compariton of P32 5 rdiation and x—zays as to
their biclogical effects on Drosophila melanogaster, (Rudnicki, 1961)
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The effect of exygen concentratfon on the frequency of induced X0 males and nou-disjunction
fernales after frradiation of Drosophils males, (Sivhagen, 1361}

Two Types of dose-tate dependence on radiatien—induced mutation rates in spermatogonia and
obgonia of the silkworin, (Tazima.et al., 1981}

Further studies on dose~tate dependence of radistion-induced mutation rates fn spermatogoeda and
obgonia of the slkworm, (Tazima and Xondo, 1962)

Studies on the genetic effect of radfarion 1959-1960. I, Studies on the genetic effect of radiation
with silkworm. (2) Two types of dose-trate dependence of radistion-indeced mutation rate in
spermatogonia and oogoniz of the silkworm, (Tazima et al,, 1962}

Further stdies on two types of dase-rate dependénce of radiation-induced mutation rates in
spermatogonia and cogoeia of the sillworm, {Tazima and Kondo, 1962}

A study of dose-dependence of radiaton-induced mutation rates in Drosophila melanogaster, allow-
ing for the degree of mameity of the gérm cells. (Traue, 1662)
The relationship between dosage and mutation rate in x-radiation of Drosophila zygotes, (Ulrich,
1960)

Oxygen effect in newly laid Drosophils eggs. (Ulrlch and Wiirgler, 1962)

Partial itradiation of Drosophiln zygotes by X-rays. (Ulrich, 1963)

Genotype X environment interaction with isogenic ines of Drosophila melanogascer. (Kidwell, 1963)
Effects of x-irradiation upon cell population and merphogenesis in the developing beetle wing,
(Beck and Hayes, 1962)

Effects of x-irradlation upon cell population and motphogenesis in the developing beetle wing,
{Beck and Hayes, 1362)

Cell differentiation and radiopathology in the wing of Triboliun confusum. (Beck, 1962)

Effects of x-imadiation apon cell populatien and tmorphogeness in the wing of Trbolium confusum,
(Beck, 18962}

Effect of x-imadiation on cell differentiation and mnorphogenesic in a developing beetie wing,
(Beck, 1963)

Temperature dependence of wing abnormality in Tribolium confusam. (Slater et al., 1983)
Répercussion de 1'influence des eayons y dans 1a d dance de Sitophiluy samaid] Takahashi
(Coléopt, Curcut.). (Nardon, 1962)

Effects of x-tays on meal worm embryos, ' {Po-Chedley, 1963}

The effects of x~Irradiation on the free A-amino nitrogen fraction of the meal worm, Tenehrio
molitor, ova, (Po-Chadley, 1963)

Somne effects of x-imadiation on longevity in Habrobracon females, (Clatk, 1261)

The modification hy x-frradiation of the life span of haploids and diploids of the wasp, Habrobracon
sp. (Clark and Rubig, 1%61)

Life span differences between haploid and diploid males of Habrobracon sednopae after exposure as
adults to x-rays,

The effect of gamma radiation on the viability and fertility of Lucilia sercata Mg, (Dipt,) irradi-
ared as pupag, (Dommelly, 1960)

The effect of x-radiation on longevity, emergeénce, and DDT-susceptibility of the house fly.
(VarZandeh and Moos, 1963)

Respoase of Triboiium larvae 1o x-irradiation. (Ducoff and Walburg, 1960}

Fffects of garoma radiation on Culex fatigans egg rafts. (Ghosh et al., 1961)

Lethal effects of X-1ays an the housefly, Musca domestica L. (Graswo et al,, 1062)

Lethal effects of X-rays an Musca domestica L, (Grasso et al,, 1963}

Preliminary studies on imadiation of some comman stared-geain insects in Pakistan, (Huque, 1963)
The genetic basis of somatic damage produagd by radiation in third instar larvae of Drosophila
melanogaster, 1. Death before mawrity, (Cstertzg, 1983)

Some early effects of {onizing radiation on the German cockroach, Blanella germanica, (Ross and
Cochran, 1963}

Effects of garnma radiation on three species of Philippine insect pests, (Viado and Manoto, 1963)
Biological effectiveness of 30-MeV electrons in dependence on the tissue depth and in comparison
with 180-keV and 31-MéV photens, I. Lethality test on ene-hour Drosophila embryos, (Fritz-
Niggli and Schinz, 1961}

Biological effectiveness of 30-MeV electrons depending on tisyue depth and in comparison with
180-keV and 31-MeV photons. IL Lethality iems on four-hour old Drosophila embryos, (Fritz-
Niggli and Schinz, 1962}

Determinarion of the RBE of 14-MeV neutrons using l4-day-oid grasshopper embryos (Chortophaga
viridifasciata and Encoptolophus sordidus), (EHansen, 1563)
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1383 The effects of continucus and fractionated doses of gamma-radiation on the survival and fertility
of Sitophilus pranarius (Calandra granaria 1.}, Jeffecies, 1962)

1384 The effects of continuous and fractonared doges of gaumma radiation on the survival and fertility of
Sitoptilus granatius (Calandra granavia) L. (fefferfes and Banham, 1961)

1368 Radiosensitivity of the Drosophils embeyo. {Johansen etal,, 1963),

1388 Modification of radiation respanse during embryonic development by the use of elevated temperatures.
(Slater et al., 1962)

1369 Oxygen dependence of the lethal and mutation tates induced by x-irradiation of Drosophily zygotes,
(Wiirgler, 1960)

1370 Modification of x-ray induced embtyonic mortality by different anoxla couditions before and dudng
Irrediation of uncleaved Drosophila melarogaster eggs, (Wilrgler, 1961

1371 Resistence of Sfrophilus granariue and Sitophilua oryza at different stages of thelr development to
y-irradiation from cobalt-60. (Pruel and Bollaerts, 1860)

1372 X-1ay effects on single and mixed specles populations of Tribolium confusm and Tribolium
castaneum {Coleoptera: Tenebrionida,) (Erdman, 1962)

1378 The importines of competitiveness of radfosterilized males in mosquito-cantrol programs, (Dame
and Schmidt, 1962)

1382 The effects of gamma radiation on the biology and bebaviour of forest fnsects and the possibiliry of
thedr control by means of iradiation techniques. (Statk, 1963}

1407 Developmental horneostasis in x-rayed populatiors of Droyophila preudo-cbscura, (Tantawy, 1363)

1414  Effects of radfaticn on ecological systemns, (Frdman, 1963)

1416 Ecological effects of fonizing radiation on organtsms, commmilties and ecosysterns, (Plaw, 1963)

1456 Sterilization of the Mediterranean frult 22y and fts applicarion to fly eradication, (Katiyar and
Valerlo, 1983)

1456 The application of nuclear energy to agriculture, {Moh, 1863}

1464 Could this be death to the codling moth? (Provetbs and Newtan, 1861)

1465 Effect of gamma rayz on insects, Frogress on the use of induced sexual sterility for the control of the
codling moth, Carpocapsa pomonella (L,) (Lepidoptera: Olethreutidae). (Proverbs, 1661)

1458  Control of the eodling moth, Carpocapsa pornonella (L, ) by the release of sexually sterile males.
(Proverbs, 1963)

1473 TIreadiadon, A steriHzation weapon agatnst the com borer, (Springeli, 5983)

1481 Disinfestation of drled figs by gamma radintion, (Papadapoulou, 1963)

1486 Effect of gamma tadiation on some wood-boring insects, (Blerchly, 1861)

1493 Imadistion of frulms and vegetables in & mobile cobalt-50 unit, (Harvey, 1983)

1498 ‘Some sxperimantal data on cobalt-60 radiption doses capable of amresting insect infestation of
cereals 4nd flour, (Pemon, 1963)

1499 Utilisation des radiations fonisantes {*Co) pour 1a protection des denrées contre les insectes.
nufsibles. Recherches relatives A 1a dérermination des doses utiles pour assurer la stérilité deq
Insectes, (Pesson, 1963)

1512 Study on the development of parasites Caleopliors laricella Hbn, by means of x-ray photography.
(Eldmann, 1862}

I-B=2 MALFORMATIONS

Amman, M.E,, Reitan, P,J, EFFECTS OF DESICCATION OF Drosaphila FEMALES ON THE FREQUENGIES

CF JRRADIATION INDUCED EMBRYONIC ABNORMALITIES, (Absir,) Genetica 43. B (1941) 848,

Virgin D, melanogaster femnales were dexiccated immmediately prior to exposre 1o 4000-£ units of
y-imadiztion from g CoM —source, The effects of this treatment were observed on egg harchability, The
results confirm the findingt of Herskowits in that desiccatton enhances the imadiation=induced reduction In
egg batchability, In addition, observarions were made on late suage embzyos (1€ or more hours of develop-
ment) in ordet to determize whether oz not the desiceation effects could have been due to effects oo
fertilization, The embryos were claskified as either (1) normial, (2) gromly abnormal, or {3) showing no
development, Preliminary results indicate that there fa no difference in the developmentai plcture between
embryos from irradiated flies whether they were dexiocated or not, Purther sbeervations are being made to
substantiate these results and 1o determine whether or not more mubtle embryonic abnormalities might be
contributing to the deslceation effects on irmdiation-induced *dominant leshals, "



1298

1288

1300

1301

1302

Beck, J.3., Hayes, T.L. FFFECTS OF X~IRRADIATION UPON CELL POPULATION AND MORPHOGENESIS
14 THE DEVELOFING BEETLE WING, (Absr, B4) Rad. Res. 16 (1962) 573,

See 1299,

Beck; 1.5., Hayes, T.L. EFFECTS OF X-IRRADIATION UPON CELL POPULATION AND MORPHO-
GENESIS IN THE DEVELOPING BEETLE WING. (Abstr,) P, 61 in "Bidlogy and Medicine. Semjannual
Report, Spring 1962%, UCRL-10211, California, Undv,, Berkeley, Lawrence Radiation Lab, June 1962,

Recent studies have disclosed the dose-incidence relation, the time cowrse of radicsensitivity and the
location of the sensitive site for the wing deformity in Trtbolivm confusum, The membranous wing con-
glats of a flat, closed eavelope of cuticle around 4 doubls layer of cells of a single type that form the
cuticle with its spines. The total mass of the deformed and normal wings are equal within Hmitz of ervar.
To determine their relative total C content, wings were exposed to 900 MeV o—particles, producing the
Cl2(et, o n)CY reaction. The positron-emitting C1! was then comted, No elgnificant difference was found,
The total P content was explored by the thermal neutron reactjon, PAl{n, y}M2, Individual wings were
compared (measring down 0 0,03 pg P}, The deformed wing contained 2.3 £ 6, 7 times as tnuch P, By
quantiuwaiively removing the imaginal wing from the pupal cuticle, the P cantent at variows sages of de-
velopment was deteymined, A genéral increase in denaity to eiecont and in osmiophilic fod were found
by etectron microscopy, and also a 50% decreass in the number of spines in the maldeveloped wing,
Studies are under way to prove the hypothesis of a 1: 1 correspondence between cells and spines, thun fuz-
nishing a permanect record of cell population and morphogenetic activity, (From: abmr, )

Beck, J.5, CELL DIFFERENTIATION AND RADIOPATHOLOGY IN THE WING OF Tribolimm confusum,
p. 122-59 In "Biclogy end Medicine. Semi-annual Report, Sprng 1062", UCRL-10211, Califomis. Univ,,
Berkeley, Lawrénce Radiation Lab, June 1962,

Datd are presented fiom studies on cell differentiation and pathological effects observed in the wing of the
flour beetle, T, confusurm, after exposare of larvee, pupae, and adulw to varions doses of x-radiation,
Observations were correlated on micrnsoopie rausverse sections and whole wing prepezaticns, The anly
consistently apparent deformities elicited by x-imadfation were deformities of membranous wings and the
elyis, This response was found to be reproducible and proportional to dosage, The characterlzing nature
of the deformity was investigated in neutron-activated and control wings, ‘The deformed wings showed
1.7 times as much phosphorus as control wings and 1, 3 tines as much carbon as control wings, Morpho-
logical differences in the developing wings were cbeerved by both light and electzor microscopy, Mor-
phogenesis of the wing was shown to be quite radiosens{tive at certain crirical times, Radio-induced
abesrations in timing and development are described, 143 references, (From NSA 18: 1982, 32658)

Beck, 1.5, EFFECTS OF X+~JRRADNATION UPON CELL POPULATION AND MORPHOGENESES IN THE WING
OF Tribollum confusum. (Abstr,) p,226 In "2ad International Congress on Radiation Research, Hartogate,

Yotkshire, Eng mghnd, §~11 Auguat 1082" London, Silver End Documentary Publications, Lid, 1962,

The membranous wing of the confused flour beetle develope almoet eatirely by the activity of a single type
of cell which forms a highly refined, uniform mructure, consisting of a mulid-layered cuticle with reguiar-
1y spaced projections (spines). Cell differentiation and cuticle and spine formatica occur for the moet part
in the firsr 3 d of the 7-d pupal period. X-irradiation of the pupa on the Lit day of pupal life cazses a
specific deformity of the wing, which becomes appavent pon eclosion. The induction of this deformity
begins at 1000 r and oocurs in over 9F% of animals at 2200 1, The tadiosensitive period ends sharply at’

80 h afrer pupation, Spatially, the radicsensitive region is in the body anterior to the wing, as shown by
collimated x—ray beams and microbeams of heavifjans, The namre of this defarmiry, which groaly
appears as a warping and fallure of folding, hai been exploved with light microscopy, elactron microscopy,
and activation analyss, The remarkeble thincess of the wing (0. 5 or less) makes mpid scanning and
preciye orentation pougible with the electron microscope. Such studies have revealed ultramicroscopic
lesions, an overall thickening, and a relatfve pavcity of spines in the affected wings (and there is some
evidence for a one-to~one correspandence betwsen cells and spines), By the G {x, om)CU reaction, no
differance in carbon content was found, However, activation of phosphorus by thermal neutrons

P (n, y) P22 revealed a striking {ncrease (more than doubled) of phosphorus in the sffected wings, This
divergence of phosphorus conteat hay been waced during the course of developinent. (From abstr, )

Beck, 1.5, EFFECT OF X~IRRADIATION ON CELL DIFFERENTIATION AND MORPHOGENESIS IN A
DEVELOPING BEETLE WING. Rad. Res, 19 (1863) 569-81,
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The membrancus wings of the confused flour beatle, Tribolium confusum, are sphject to an apparently
specific gross deformity induced by x-irradiation of 2000 to 2000 1 dusing the fixst 37 } of the 6-d pupal

stage.

The incidence of wing deformity as & function of dose was determined, the survival curve showing

a shoulder 1o about 1600 ¢ (semi~log plot} and a [y of 110 ¢ {where D is the number of deformed pupae,
fallowing exposure), The radiation damage was manifest micposcopically and chemically as a morpho-
logical rransfarmation of some of the hypodermal cells in the wing; disorder of the spine aray in regions;
malformation, absence, and fteration of spines; delays in some developmental event; and distuption of
the tormal loss of cellular material from the wing, The amount of phesphorus in control and experimental
witlgs was determined by meanusing the P -radioactivity in following neutron activation, and gave 0,03 pg
nd 0,08 g of P/wing respectively at 1 d after ecloxion, {i.e, phosphorus-rerention by the radiation-
datnaged wing,

Slater, J.V., Rescigne, A., Amer, N.M,, Tobias, C,A, TEMPERATURE DEPENDENCE OF WING AB-
NORMALITY IN Tribolium confusum, Science 140 (1983) 408-9,

When T, confusum pupae were exposed continyousty to remperatires from 10°C to 40%C, the adults which
finally emerged exhibited wing abnomralities typical of those obtained with x-frradiation, The data fndsi-
cate the implication of two processes, Two mathematical models are suggested to account for this pheno=
menon, (Autd,)

See also:
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Neutron activarion analysis for phosphorus in a study of developrment in & beetle wing. (Beck and
Manney, 1882}

The genetic and developmental effects of ingested radicactives in Habrohracon, (Grosch, 1960)
Preliminary experiments on the sterflization of the pupae of the Khapra beetie by irradiation with
gamma rays, {Kansu, 1962)

Quelques résultaty supplémentaires concermant 1'infiverice des rayons gamma suc les chrysalides et
les oeufy de 1a teigne de 1z farine "Ephestia kuehnjella Z," (Pelerents, 1953}

The actic of radiation and other mutagenic agents (1) in inducing mmtation {n Drosophila females,
and (2) in contreliing the action of specific genes rdsponsible for suppressing uncontrolled growth,
{Glass, 1961) :

The preliminary investigation of salivary gland chromosomes of Chironomms tentans Fabr, from the
Clinch river, {Nelson and Blaylock, 1983)

‘Influence of peniciltin on frequency of induced mutation, (Burdetts, 1581)

A study of the successive effect of roentgen rays and temperatute upos the frequency of mutations
and roentgenomosphoses, (Vati, 1963)

Effects of radiation upen development of Tribolium confusurn, (Beck, 1361)

Control of the Mediterranean flour moth Anagana kilhniella Zell by sterile male release, 1II, Sus-
ceptibility 1o gamma radfaton, (Bull and Woud, 1963)

Some effect of gamma radiation on the biclogy and morphology of the Khapra beetle, Trogodesma
granariurn Everts, {Carney, 1962)

Arrested development in x-rayed larvae of Ephestia kuehniella Zeller {Lepidoptera; Phycitinae),
(Erdman, 1961}

A study of the embryoiogy of the cockroach, Blaberus cfaniifer Burmejster. (Larsen, 1963)

The effects of x-irradiation on the embryos of invertebrate animals, (Larsen, 1962)

Some effects of x-iradiation on embryos of the coclzoach Blaberns ctaniifer. (Larsen, 1963}
Studies on the after-effects of x~tays on the larval development and the cocoons during the
embryonic stages. (Takeda etal,, 1959} .

The genetic basis of somatic damage produced by radiation in third Instar larvae of Drosophils
melanogaster, 1. Death before maturity. (Osterrag, 1963) _

Effects of gamma radiation on three species of Philippine insect pests, (Viado and Manoto, 1963)
Synergistic action of x-irradiation and elevated temperatures on development. (Amer and Slater,
1961)

Analysis of the combined influence of x~1rradiation and elevated temperatures on development,
(Amez 21 al,, 1862)

Comparative influence of accelerated heavy nuclei on anomaleous development in Tribotium,
(Slater et al., 1961)

Modification of radiation response during embiyonic development by the use of elevated temperatures.
{Slater et al., 1962}

Erradiation. A sterilization weapon against the com borer. (Springel?, 193)
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I-B-3 TISSUE, ORGAN
I-B~3-~a RETINA

Baldwin, W,F., Sutheriand, 1. 5., Habowsh_:y. J.E.J. EFFECTS OF X~RAYS ON ELECTRICAL ACTIVITY
IN THE EYE OF THE COCKROACH Blaberus gio Nature, Lond. 198 (1963) 616.

Preliminary studies are discussed on the effects of x-rays on both the electroretinograms and the spontaneous
electrical discharges n the eye of the cockroach, B. gipantens, Details of the manipulative and irtadiative
technfques are given, when %000 1/min were administered. Large doses of radiation wete observed to have
a marked effect in reducing the amplitude and frequency of the electrical activity recorded from the cock-
roach eye. B, gipantsus reacted to changes in light intentity in e typtcal "on-off" responde of certain
insects, An effect on the "on* response was observed, Recovery uccurred in both cases, hut at different
rates.

Hewwpuorasn, I'.T., Aanaxepepaar, M.A., Mennk-Mycsan, A.E., Orauzxansu, B.T".,
HNorocan, P.H., Nanann, A.A., Bacunaw, B.B. O PE3YJNBTATAX HCCIAEAOBAHUH-NO
BOSIEHCTBHIO HOHUIHPYOMER PATMAIMH HA CETUATKY THAZA ¥ HEXOTOPHE
CBETOUYYBCTEBHWTENRRHBIE CHCTEMEI. Paauobuonorus 2, 3 (1962} 442-9,

Demirchoglyan, G.G,, Allakhverdyan, M. A., Melik-Mus'yan, A.B., Ogandshanyan, V,G.,

Pogosyan, R.I., Lalayaa, A.A., Vasilyan, V.V, RESULTS OF A STUDY ON THE EFFECT OF IONMIZING
RADIATION ON THE RETINA OF THE EYE AND ON CERTAIN LIGHT-SENSITIVE SYSTEMS, Radio-
biologiya 2. 3 (1962) 442~9,

The reactions of the nervous systeimn were studied by examining the effect of various kinds of ionizing
radiation on the retina, considered as a special, peripheral part of the central nervous system, The meth-
ods wed included electroretinography or the recording of electrical potentials of the retina by means of
contace=lens electrodes, microelectrode techniques, amperomietric determination of the hydrosulfide groups
in the retina, and the determination of the absorption spectrum of the visual purple thodapsin together with
histochemical analysis. Moths were used for the study, expoxing the test insects to radiations of 1,5, 10,
and 15 kr and using butrerflies from unirradfated cocoons as conrols, Resubts agree well with the previous-
ly established high radjation sensitivity of the retina, and indicate the importance of protecting it against
exposure to jonizing radiation,

Srnith, J,C., Kimeldorf, I,J. THE BIOELECTRICAL RESPONSE OF THE INSECT EYE TO BETA RADI-
ATION. USMNRDL-TR-598, 29 Nov, 1963, 3¢ p.

Moths of the family Noctuidae were used to determine the bioeleciric responses of the compound eye to
ionizing radiation. It was found that B-radiation can induce a bivelectric reaction in the compound eye
of the insect, The electroretinographic pattern is Indistinguishable from that produced in response 1o a
light stimulus, The fickerfusion frequency threshold is also similar for the two stimuli, However, a dif-
ference exists between light and B-radiation in the time course of the dazk adapration process. It could be
demonstrated that the disparity is dependent upen the nteraction of visval pigment with the light stimulus,
An electroretinogram response was elicited by a 8 dose of lest than one milliroentgen at the radiation dose
rate of 20 mr/sec, {Auth,)

I1-B-38-b REPRODUCTIVE TISSUE
«

Erdtnan, H.E, ANALYSES OF THE DIFFERENTIAL RADICSENSITIVITY OF DEVELOPING REPRODUCTIVE
TISSUES IN Habrobracon juglandis (ASHMEAD} TO IONIZING RADIATION, Imt. 1. Rad, Bioi, 3, 2 (1961}
183204,

Significant developmental stages throughout the Iife~cycie of the holometabolous and sctoparasitic insect,
H, juglandis (Ashmead) were x-tayed with 300 r incremerts until srerjlity was fllusttated by adult per-
farmance, Becauwse of parthenogenetic male production, attention was focused on females, Cytological
examination of ovarioles frotn adults x~rayed at the different stages gave rise to three conclusions concerm~
ing the radiopathology of the reproductive system: (1) regardless of dose, somatic tissues functloned nor-
mally to produce 4 ovaricle sheaths; (2) radiatdon of larvae adversaly affected the trophocytes rather than
the oficyte itself, apparently the damage {s chromosomal; (B) radiation of pupae interfered with egg-nurse
syncytia differentiation from obgonia. (Auth. )
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See also:

350

I-B-3-¢ HEART. MALPIGHIAN TUBULES. HINDGUT,

Larsen, W, SURVIVAL OF ISOLATED INSECT TISSUES FOLLOWING RADIATION, Amn, ent, Soc, Amex,
56, 5 (1963) 720-1,

Various taties were excised, irradiated and their survival and the contiduztion of normal movement rested,
Hear: fragmen from 40-d old embryos were obtained from gravid females of the cockioach Blaberus
craniifer Burmeister. A secfes of 24 hearts were given from 1000 r1o- 12000 r x-rays, All except 6 which
succumbed to bacterial infection, continued to liveand contracy for 150 d after treatment, Whole embryos
@il adults have a lethal poiot of ahout 7000 5, Another serfes of 22 hearts, 11 clusters of Malpighian
tubules, and 11 porticns of hindgut were. treated with Co® dosages up to 93000 rads, The tubules con-
unued 1o pulsate for 15 d, hearts to beat for 23 d, and hindguts 1o cary on gross movements for 60 d after
maxitmum treatments, This extreme reslstance to y-radiation may be due to the very low O, -requirements
of these tisaues,

1-B-3-d ABDOMEN (SEGMENTS)

Lee, W,R. PARTIAL-BODY RADIATIONS OF QUEEN HONEY BEES, TID-20299, New Hampshire, Univ,,
Durham, 1963, Tp.

By shielding abdominal segments HI ihrough V queen honey bees survived otherwise lethal doses of
x-radiadon, In contrsst, irradiating only segmenis II through V with 10000 & Killed all queens within

3 weeks, as did whole-body irradiations, Lead siields that protect segments I through V and permit fr-
radiating either the spermatozos in the spermatheca of the odgonid of the tvary with higher dotes than
could ctherwise be administersd are described, tAuth,)

808. La protection dez denrées contre les fnsectes ravagegrs par 1'emploi dex radiations fonisantes en vue
d'cbtenir 1a wérllité des intectes adultes. Etude particulfdre de 1a réacrion des gonades de
"Sitophilus granarius”. (Feson and Vernder, 1963)

879 Radiaton Induced viability mutations in the honey bee, (Lee, 1862)

880 Radiation Induced viabilty mutations in the honey bee. (Lee, 1882, 1963)

1012 Radiosensitivity of the mitotic eycle of Aedes gegypt. (Raf, 1962}

1015 Hisological studies of radiation sensitivity of spermatogenic cells of the silkworm (Preliminary note),
(Sado, 1958}

1169 The effects of gamma radiation and apholate on the reproductive tisues of Prosophila melanogaster
Meigen, (Cantwell and Henneberry, 1983}

1172 Some effects of gamma radiation and apholate on the reproductive tisoe of Drosophila melanogaster,
(Hennebemy and Cantwell, 1962}

1184 Histochemical and. ultrastructural modifications in the mesentercn of Dacus oleae Gmel, induced by
fonizing radiations. (Baccettl et al., 1961)

1185 The effects of gumma red{ation on the ovaries of Dacus oleas Gmel, (Baccert and De Domiricis,
1963)

1187 Cytological interpretarions of flve types of induced modification in the ovipotition-pattem of the
wasp Hahrobracon. (Grosch, 1963)

1218 Genedc studies of Drogophila sirain differences in sensitivity of the testis 1o the mutagenic action of
x-rays, (Ward et al., 1962)

1248 Beginning of reproduction determined by age of the female flour beetle, Igibolivin confusum

: (Coleobtera: Tenebrionidae), (Erdman, 1962)

1249 Beginning of reproductjon determined by age of the female flour beerls, Tribotium confusum
(Coleoptera: Tenebriomidae}, (Erdman, 1662)

1285 Oogenesis and radiosensitivity {n Cochliomyia hominivorax (Diptera: Calliphoridae). (LaChance
and Brung, 196%) .

1280 Investigations on the spermatogenesis and embtyonic development following trradiation of
Calliphora erythrocephala Meig, , Diptera, Calliph,, males, (Taege, 1963)

1361 Nitrogen protection of fecundity and fertility in femmale Habrobracon treated with x-rays, (Grosch
and Clark, 1981),
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I-B-4 BIOCHEMISTRY, PHYSICLOGY, PATHOGEN, PARASITE, AND
PESTICIDE SUSCEPTIBILITY

Bartdett, A.C, CHANGES IN QUANTITATIVE TRAITS UNDER SELECTION AND IRRADJATION., Dim.
Abxtr, 23, 10 (1963) 3505-8,

Selecred lines from a highly heteroeygous population of Tribaliwmn castanenm had & high average body
welght, up to a ceradn point beyond which continued selection had no farther effect. Fitness was severely
affected in the large lines and effacts of frradistion on fitness were studied, Strain respomse (original
foundation srain and large srains) of bady welght to high selection and random selection along with
response to 0, 100 rand 1000 ¢ of radistion were texted. In bath, high selection was wiill the most ef-
ficient way of changing body weighr, lrradiation lowered the reproductive porential {progeny numbey per
matng); in combination with high selection irradiation had 2 dewrimental effect on the response, Evea
though irradiation has been used sucoessfully to produce response 1e selection in other organisms, the
lowered reproductive potential of T, casmanesm reswicts the use of this tocl to bring abour 2 response to
high selection for jncreased fliness, The mutation rates of genes controlling the quantitative mait of body
weight were earitnated to lie between 1, 7 % 107¥ and £, 0% 10-5 mutations/r/locus, .the number of loci con-
trolling this trait to be about 600, and the average effect of each locm to be ahout 1/30. of the standard
deviation of body weight,

Duxbury, R.E., Sadun, £, H. EFFECTS OF GAMMA-RADIATION ON DEVELOPMENT OF Dirofilaria
unfformis IN Anopheles Yuadrimaculatus, Proc. halm. Soc. Wash, 30, 2 (1989) 263-5,

To determine the susceptibility of imadisted Anopheles quadef Jatus to infection with Dirofilaria
uniformis, femals mosquitoes were exposed to y-radiation of 10800, 20000 and 40 000 equivalent physical
(rep) 24 h befare they fed on infected comontail rabbits, Ten days later a larger number of Lirvas was
recovered from the irradiated groups as compared 1o non-imadiated controls, although the number was
significandy greater ouly in mosquitoes given 10000 rep, A mimilar experiment in which mosquitoes were
imadiated at the same levels 24 h after Infection, rewlted in a significant reduction in the numbers and
growth of 1arvae in irradjated mosquitoss a3 compared to their controls. With smaller doses there were no
congigent differences in numbers, ‘me, or location of developing Lurvae hetween expedmental groups re~
ceiving 1006 and 2000 rep and the controls, At 4000 rep, however, significantly fewer larvar were re-
covered and most of thern had developed only to the sausage stage, {Auth, }

Kimeldorf, D,J., Hunt, E,L, MOTOR RESPONSES OF MOTHS TO LOW-INTENSITY X-RAY EXPOSURE,
Science 140 (1963) BO5-6,

A brief burit of x-1ays elicited flight activity in moths placed in a darkensd x-fay exposure roomn, Moths
belonging to 8 apacies of Noctuidae and 1 species of Actidae were wed, amongsr themn Aprods ypsilon,
Wing-beat activity was recorded 2san index of this behaviour, Wing=beat activity could be Initiated in
resting moths or amplitude augmented in active moths by x-my dose rates of 8, 01 to 1,5 r/sec, with a
latency of <1 aec after ouser of exposure,

Kritsldl, G, A., Ch'iwel, €. NUGLEOTIDE METABOLISM OF Gallfria mellogella L. CATERPILLARS,
NORMAL AND AFTER X-RAY IRRADIATION. Bfocherpisry USSR 26 (1861) 224-7, (Englith Translaticn),

In the composition of the acid solble fraction of bee moth caterpillars there is found adencaine miphosphate,
adenylic actd, and other low molecular welght purine and pyritnidine compounds, A day after

x-irradiation of the caterpillars with a doss of 2000 & the total ‘extinction of 2cid soluble compotnds at

260 my decreases by ™o, The content of ATP falls by about 3%, Autolysis of the caterptlizrs iz ortho-
phosphate buffer solution a day after irradistion with & dose of 2000 ¢ increases by about 888, A coo-
siderable fall in ATP content and activation of vtolysis in the period immediately after irradiation can be
explained hy the inhibition of oxidative phosphorylation after irradiation. (Auth,)

Nardon, P, REPERCUSSION DE L'INFLUENCE DES RAYONS y DANS LA DESCENDANCE DE Sitophilus
sasakii Takshashi (Coléopt, Cuteul,), C.R. Acad, Sci,, Paris 254 (1962) 24646,

Les expériences tont conduites 3 1a température de 27, 5 et 7% d'humidivé, Le poids n'a 616 mesurd que
chez les descendants d'irradids 2 8000 v, Parallalement & 1"action sur le pofds, on note une diycinution de
Ly ferrilité chez les descendants d*ivracigs, ausst bien 3 5000 1 qu'd 8000 r, L'[rradiavion des parents a pour
consquence de diminuer la fertflité et le poidy des descendants, et d*augmenter loor durée de développe-
meat.  Ces effets se trangmenttent d*une génération & 1'antre sang qu'il soit besoln de recourir 2 la sélection,
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Alors que les deux premiers tendent 3 disparaitre, l'augmentation de la durée du développement est stable
pendant au moins dix génératiaﬁs. (Aut,}

Pelerents, C. INVLOED VAN GAMMASTRALEN OP OVERWINTERENDE BYEN., (The effect of yotays on
overwlntering bees). Meded, Landbsch, OpzoekSt, Gent 27, 3 (1963) 826-807. (In Flemish).

The mutagenic and stimulaticg effects of y-eays were investigated with a view to possible improvement in
bee genealogy. Unfertilized and fertilized queens were irradiated involving, in the latter, imadiated
sperm in addition to egg stages. Since artificial insemination gives good results irradiation of drones at
some later stage is also envizaged. Changes induced by doses from 10 600 - 100000 rads in the feeding rate:
were investigated. The lotigevity-dose relation was fluatrated graphically. A reduction in longevity of
0,5-0,6 d/10 000 rads was observed., The mean life span of 26 d dropped to 20,9~ 18,7 d afrer rradiation
with 2000 tads; 10000 rads caused a 309 and 80 000 rads 4 65 reduction, down to a life span of anly
3.5d, Wax production decreased with incressing doses, Little difference was observed between the
effects of 40 000 and 53000 rads, As bees grow older an increase in wax production is noted, possibly due
to the physiological maturation of the winter brood which, like the summer brood, has to perform succes-
sively a variery of functions before wax Is produced. ‘The construction of a queen cell can be observed
when the dose has not exceeded 10600 rads,

Po-Chedley, D.5. EFFECTS OF X-RAYS ON MEAL WORM EMBRYOS, FProgress repott, TID-~19463,
I¥Youviile Colt,, Buffalo. 1983, 6&p

The 17 free amino acids and the 3 derivatives previously reported for the 1- and 4-d-ald embryos were
found represented for almost all the remaining days of embryological growth, These compownds showed,
generally, an [ncrease in concentration ranging from 152, 7 mg per cent for 1-d through 176. 7 mg per cent
for 8+d-eld embryos, Two major irradiation regponses may be distinguished in the meal worm: (1) during
the first 4 d of growth, irradiation affects the yolk proteins and free amine acid relationships, which results
in general merabolic disturbance, preventing the build-up of the esential amino acid reserve, and
culminates in the death of the embryo; (2) although irradiation of the embryo from the 4th day appears

to ingtitute amino acid varietions from the normal, a recovery or regtozation does oceur, This posirive
response may be facilitated by the high reserve concentrazions of free amino acids accumtlated at this
stage of embryological development. Two tables give changes in ninhydrin-positive compounds derected
at varlous developmentzl stages, in controls and in irradiated embryos,

Po~Chedley, D,8. THE EFFECTS OF X-IRRADIATION ON THE FREE A-AMINO NITROGEN FRACTION OF
THE MEAL WORM, Tenebrio molitor, OVA. (Abstur, D1B345) p. 78 in "Research and Developtnent in
Progress, Biology and Medicine, IssueNo. 17, TID-4204, Divisionof Techoleal Information, AEC, July 1953,

The present project §s directed towards the jnternal environment of the insact which is rich In free amino
acids, Reportedly, as amino acids have some protective potestial, the radio-resistance of insects may be
interpreted, in part at least, by that bio—chemical consideration, The cument aspect of the study is
concerned with metabolic differences in biochemical properties detectable duting various stages of
embryological growth of the meal wormn, Data obtained for the rneal worm embryo indicates that radi-
aticn resistance increases with ambryological age, that the ova are rich in free amino acids, thar ova ex-
posad to sublethal (damaging) doses of x-rays liberate a labile factor (protein) which disappears as the
embrye continues ity growth and development, These considerations of the internal mechanism operating
for the replenishment of the metabolic pool via protein degradation and the interplay of amino acids with
the associated recovery-restorative processes are being examined.

Wharton, D,R,A., Whatten, M.L, EFFECTS OF RADIATION ON NITROGEN %ND PHOSPHORUS EX-
CRETION BY THE COCKROACH, Periplaneta americana L, Rad, Res, 14 (1961) 432-43,

Starved male cockroaches exposed to 10 000 rads of B-rays consume mora water than unirradiated controls,
They excrete more N, than controls, The difference i5 pronounced soon after irradiation and continues
for several days, after which there is a rise in output by the controls while the N, excretion by the irradi-
ated cockroaches continues to decline. The adult excretes very litde of its Ny as uric acid; the identity
of the nitrogenous constituents remains to be jnvestigated, P excretion by the irradiated cockroaches
follows a different pattern from that of total N, or uric acid, There is no significant difference between
the 2 groups during the 13t week, however, during the 2nd week the Iitadiaved insects excrete less than the
conwols, Excretion by the contrels rises between the Tih and 32th day in the manner of Ny, The inorganic
P excreted by the cochroach is orthophosphate, There {5 no jtrang evidence that the radjation injury is
centered in thé nucleic scids under the conditions of radiation vsed, and it is suggested that incrBised
cellular permeability may be the primary lesion, (Auti.)



See also:

1318,

1320

ceirtered in the nucleic acids under the conditions of radiation used, and it is suggested that increased
cellular permesbility may be the primary leslon, (Auth,)

43 L'gbeille et l1a radigactivitd, (Norday, 1962)
745 Entpmickegical aspects-of radiation as related to genatics and physiology. (Gresch, 1962)
934 Latent radiation damage and synchrenous cell division in the epidermis of an ingect, I, Spon-
tapemn reversal of effects leading to delay during mitosis, (Baldwin, 1961)
11_8_'1 Mechanisin of redstance to virus diseases in the silleworm Bambyx mori ¥) (V) {(V1). (Aruga, 1958)
1182 Smdies on the induction of nuclear and cytoplasmic polyhedroses by treating witl x-rays and ultra—
viclet light in the silkworm, Bombyx miod L. (Aruga and Yoshitake, 1961)
1183 15, Iiduction of virus infections, 2, Ultraviolet light and x mays. (Arugs, 1963)
1184 Hifstochemical and ultrastructutal modifications in te mesenteron of Dacus oleae Gmiel. induced
by ienfzing radiations, (Baccetti et al., 1961) - '
1188 ©On polyhedrdl disease in the stlkworm induced by x-rays. {Karpov, 1959}
1244 Arrened development in X-rayed larvae of Ephestia kuehniella Zeller (Lepidoptera: Phyeitinag),
1257 Effects of garmma radiation on eodling moth eggs, (Hough, 1983)
1288  Effect of Co™ gamma rays on the small cmtworm, (Sidorova, 1953)
1306 The bicelectrical response of the-insect eye to bera radiation, (Smith and Kimeldosf, 1963)
1321 A theory of the improved perforimance and survival produced by smalt doses of radiaticns and other
polsons. (Sacher and Treco, 1962)
1337 The effect of X-radiation on longevity, emergence and DDT-suscepﬁblliry of the Tiouse fly,
(Vv arzandeh and Moos, 1963)
1372 X-ray effects on slagle and mixed species populations of Tribolium confusum and Triboliurm
castahenm {Coleoptera: Tanebrionida,)
1374 Reactions to X-rays of a normal and a HCN-unsusceptible stock of Drosophila melanogasrer,
{Lllers, 1563)
1414 Effects of radiation on ecclogical aystems, {(Erdman, 1863)

I-B-§ SENESCENCE AND LDN‘GEVITY
I-B-5-a GEMERAL

Muller, J.J. MECHANISMS OF LIFE-SPAN SHORTENING, p.236-45 in "Cellular Baris and Aerjology

-of Late Somatic Effects of Ionizing Radiation®, A sympesaiun hefd in 1962. Hamis, R.1,C., Ed, New York,

Academic Press, 1963,

Reasons are presented for concluding thar spontanects aging is a part of nornal development caused, Like
most other developmental changes, by othez factors than perminent genetic alterations such as point-
rmztation, deficiency, chromoesome loss or fnactivation, or segregstion, even though it does involve the -
pointwise death of many individual somatic cetls, These reasons comprise the partial reversibility of
natural aging, and i independence of ploldy and of other feacures of chromosome structure, judged by
the same criteria, radiation-induced sbortening of the life-span is an expression of point-wise loses of
individual cells that are caused by actual genetic changes, - That the changes are for the moest part re-
ceasive, depending on either point-mutations, deficiencies, or whole-chromosome losses, is shown by
restilts'in Drosophila, Habrobracen, and plant material, whkn effects on individusls of different ploidy are
compared, Tests of diverse kinds carried out with Dreso) fla having chromosames of different structwmral
constitution show clearly that the mechanism here®t work Is that of chromasome loss, caused by radiatlon-
induced chromosomne breaks, It is believed that the same basic mechaniam dccounts alsd for most of the
acute damage thart is produced by radiation. (Auvth.)

Oster, Il RADIATION EFFECTS ON GENETIC SYSTEMS. D, 45-50 in "Proceedings of the Conference on
Research on the Radiotherapy of Cancer, Univemnity of Wisconsin, Madison, Wiseonsin, 18-18 June 19607,
American Cancer Society, Inc, 1961,

Some of the consequences of x-ray-imuced damage in-the hereditary material of somatic cells is dis-
cussed. Sofficiently large dosey applied to the larval stages will cause some deaths during substequent pupal
and imaginal stages. On the basfy of murvival rates of x-imadiated strains of Drosophila melanogaster, each
conzainitg chromosornes differing i sructure, it has been suggested thav premarure aging in animals is
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bronght about by chromotome loss produced by radiation, The possibility thar this phenomenon it also in-
volved in other radinton-induced effects, such as tumour formation and tumour segression, 15 also.
considered.

Sacher, G.A., Trueeo, E. A THEORY OF THE IMPROVED PERFORMANCE AND SURVIVAL PRODUCED
BY SMALL DOSES OF RADIATIONS AND OTHER POISONS,  p.244-51 .in "Blological Aspectt of Aging”,
Scliock, N.W., Fd. New York and London, Columbia Univerity Press, 1862;

Recent evidence iz reviewed on somé paradoxical effects of lonizing iadiations, especially as manifested
in decreased disesase incidence and increased expectation of life, based on cbservations on rats, mice and
insects, A theory is proposed which accounts for the class of phenomena discussed, The chamicteristic
damaging ot deprestant action of large dases {s considered to be also produced by the smallest dosages
known ta produce paradeical seimulation, and represents an estential step in the whole argument,

Anumaxados, P.A., Xaxnmosa, P. JAEHCTBHE HOHHIWPY DIEUX H3NYUEHUE HA
XYKOB ~ BCXOROBBIX-CHIOHEKOB. Jloxn. AH ¥36. CCP 3 (1962) 65-8.

Almdzhanov, R, A,, Khakimava, R, EFFECT COF IONIZING RADIATION ON Sitena WEEVILS. Dokl.
Akad. Nauk Uszb, S5R 3 (1962) 65-8, .

Beetles (Sitona buineralis and 8. eylindricollisy were catieored in the fleld and exposed to Co® radiaton
in doses up te 100000 v. Trradiation failed to show aey substaniial effect on efther the focundity or life-
tpan of the beetles. (For more complete absract see Referat, Zhur., Biol,, 1963, 4E203)

Baxier, R.C. RADIOBIOLOGIC STUDIES WITH Drosophils, (Abstr, AIBIO0E) p, 14 in "Research and
Development In Progrem. Biology and Medicine, Issue No,2*, TID-4201, Division of Technical In-
formation, AEC. Mov, 1963,

Somatic studies of D. melacogaster are centred about the effects of irradiation upen accelerated aging and
longevity. Some of the variables that have been or will be used are acute versus chrenic irradiation,
certain mutant genes singly or in combinarion, hybridization, stage of the life cycle, age of the adult,
temperature, nuuitiofial stage, and Oy tenyion. A few other species of Drosophila have heen obtained and
are being med for interspecific comparisons with D. melanogastes. (Auth,)

Clark, A.M. SOME EFFECTS OF X~IRRADIATION ON LONGEVITY IN Habrobracon FEMALES, Rad,
Res. 15 (1981) 516-9.

Habrobracon females, when exposed to x-tays as larvae, pupae, or adults, show a decresse in adult 1ife
span which is shortened in proportion to the amount of radiation delivered. Radfation damage 1o larvae and
pupae, which cannot be detected simply by observing the incidence 6f adults that emerge, is revealed
when adult 1ife span Is measured, ‘Groups frradiated as aduits at the doses delivered show no immediate
mortglity. The time of onset of death within the group depends on the amount of radiation delivered.
Death iy delayed for  longer tirme for smaller doses, Although aduls will survive & dose of 200000 r, as
litke ag 5000 r causes & reduction in life span. (Auth. summary)

Clark, A.M., Rubin, M. A, THE MODIFICATION BYX“IRRADIATEW OF THE LIFE SPAM OF HAPLOIDS
AND DIPLOIDS OF THE WASP, Habrobraconsp, Rad, Res, 15 (1961) 244-53,

Hapiold males, diploid males, and diplaid females (hopey-warer- of M—ﬁd), were ifradiated as
larvae-in-cocoons, white pupae, and aduolts, and their aduir Yife span obtained, “The differential aensi-
tivity of haploid and diplofd adults to x-{rradiation indicates that gene action ia taking place in the adult
stage and in nan-dividing cells, Pupae after exposure to 10 600 and 15000 r are nat inhibited i thetr
abijlity to develop into sructurally normal adults which do, however, show a decrease in life span. This
is much more appareat it the haploids, Lacvae {after 2000 1} also develop into structurally normal adults,
but with a decreased life span, The differential sensittvity of haploids aiid diploids is different for the
larval, pupal, and adult stages, This iz probably related to different types of genétic Injury such as effects
o tell diviston and on gene action oceuming in different stages of development,

Clark, A.M., Bertrand, H,A,, Smith, R.E, LIFE SPAN DIFFERENCES BETWEEN HAPLOID AND DIPLOID
MALFES OF Habrobracon serinopae AFTER EXPOSURE AS ADULTS TO X RAYS, Amer, Nat, 97 (1963)
203-8,
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The life rpan for haploid and dipiold males was determined after exposuts as.adults to 60 kr of x-rays,
The diploid males have a longer duzatian of life thar the haploid males, This Iidicates that the decroase
1n life span after jrradiation is related to-damage to-the chromosomal mateiial. Non-imudisted diploid
and haplofd males have the same: life span. The primary damege leading to a decreased Yfe span is dif-
farent for the frradiated and non-isedisted groups, | The mechanisms nvolved in the nofmal aging process
are different from those invelved in the decreared life span from x-imadiation, (From auth, surnmary)

Donnelly, . THE EEFECT OF GAMMA RADIATION ON THE VIABILITY AND FERTILITY OF Lucilia.
sepicats Mg, (DIPT.) IRRADIATED AS PUPAE, Ent, exp. appl, 3, .1 {1900) 48-58,.

Pupae were subjected to a range of y-doses from a Coft—gource, Observations were made on the percentage
subsequently emerging after each tréatment, and their longevity. Ferciliry was measured by caging each
3ex with untreated flles of the opposdte sex, the numbers of-hatching egg clusers obtained providing an
index of fertflity of the meated component, Percentage emiergence, in pupse roore than 8 & ol at ir-
radiation, was normsal up 1o 12000 rep, and reduced by about 24% after 24 000 rep. Aduly lkngevity was
progressively reduced by doses from 1600 Tep upuarﬂs, and was about 0% of the contral value after

9000 rep, The percentage \dabnity of egga from treated féinilés decrédsed In the dosage range 0~20001ep
without any decrease in tota). ez produced, after 3000 rep and above females: fafled to lay any eggs.

Male fertility was about &% after 3000 rep; above 3000 rep males were completely sterile, Morphologi-
cally normal sperm was pmdnced By males at all doses Gp to 24 600 rep, and thowed motility Bp to

6000 rep ot least. Pupas irraiiated before completian of § of the toul dwation of the pupal nage faled
to emerge aftes 3000 rep those lradiated after thit stage emerged notmally aftet 12 000 rép,  Theie was
evidence that the mransition from susceptibflity to rexistance way abrupt-and thit the phisioiogicsl age of
the pupae correspanding to this resistance threshold was independent of velocity of pupal development,
(From auth. )

Gowen, J.W., Stadler, J. A QUANTITATIVE §TUDY OF LIFETIME SICKNESS AND MORTALITY AND
PROGENY EFFECTS RESULTING PROM EXPOSURE TO PENETRATING IRRADIATION, Summiry of

Progress and Contemplated Wotk Program, Fiscal Year 1961-62, TID-13216, lowa Stare Univ, of Scieace
and Tech,, Ames, 113p, -

Progres {s reported in studies on the effects of radiation on life shiortening and aging‘ Data are included
from studies on sex determinarion as Hlustrated by x-ray induced chromosomal and gene reotgantzatlm in

Drosophila,

Mahrous, M. A,, Romon, Z.M.F, EFFECT OF X-RAYS ON THE DURATION OF LIFE OF THE RICE
WEEVIL, Sifophilus oryzae L, Int. J. Rad. Biol. 5, 2 (1982) 191-8,

A highly sigmficant shortening of the mean duration of life av 2060 r and at all-larger doses was cbserved,
freadiadon being carried out on adults, On appropeldte plotting of radiaticn dara for both sexes it béaomes
clear that for doses.of 5000 x aivd npwards at-axponential relation exists betiween mean 1ife span and dose.,
This relarioa, however, is not-valid at <5000 r, Maximum life span was condderably fncreased by doses
1000 - 4000 r, as compared with uniradiated controle. The exponenttal relation between misan duration of
1ifie and dose fafit just ar the point where prolongation of the maximum life tpan begine. :

Nbthel, H. THE INFLUENCE OF X-RAYS ON LONGEVITY. FECUNDITY AND FERTILITY OF D‘...E._WEE‘;
melanogaster. Int, J. Rad, Bidl, B, 4 (1963) 381-2,

The effect of 17 different dotes of x~tays (100 kv, 0~125 ke) on Berlin~wild stock ‘were téstod, treated at
24-48 h of age. Fertility: -~Devélopment of immtgoes could no longer be detected after irrsdiation (11 kr,
1,3X10¢ eppy) of both sexes, Arlower dozes, some femﬂ].t_y was recovered. around the 13th day fn males
and thte 3th day in females, Longevitg: ~ (a) The mean survival-tine.of the male decreased nearly linearly
from 37 4 (0 1) to.2, 6 4 {125 k) when plotted againg & logarithumic rastar of increasing dases, In the same
raster the curve for the females decreasss frorm 20 d (0 1) 1o 18 d (3 ke), inoreases to a muaximun of 29-d
{11 k) and then decreases agaln, nmning above the curve of the males. (b} A maximum in percentags
tnortality at each dose lies around the days.of mean survival-time, Beginning with. 90 lo & 2nd maxtmum
arises on the 3rd diy, incveasing with dowe, and involving nearly 100% at 125 kr. 4 chiange io vype of
mortality spparently occurs at the highest doses, Fecundity:-In controls, fecundity increases o a maxi-
muin on the 3rd diy, decreasing subsequently with age of 9. After irtadiation up to 8.k, -fecundity fx
chavacterized by values equal to controls i the fist 2 d; a minintum oo the 3xd day: & maximum oo the
5th day (only at 2 kr equelling O r vilues sgain); a docrease with age of 99 in the following days, broken
by anothet maximum on the 8th day at 3-4 kr, At 11 kr and above, fectmdity decreases from the fimt 2 d
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to wotal merility oi the 8th day, Even at 90 lr 2 comiderable amoupt of eggs can be found in the fivst 2 d.
A compartson of data oo fecundity and femuie longevity reveals a correlation between the doses at which
fecundity cesses aliogether and maximum life~span, Arrented facindiry-appears to fnvolve a factor for
prolonging life-span, To-test thiy, a dose of the mutagenic cytostaticum TEM, adequate for sterilization,
wag used in another experiment, The marvival time weas extended to 158% of the controls'(11 kr}. (From
abstr, )

Sacher, G.A. EFFECTS OF X-RAYS ON THE SURVIVAL OF Drasophila IMAGOES. TID-14624, Argonne
Nationai Lab,, I, Oct. 1951, 41p,

See 1332,

‘Sacher, G.A. EFFPCTS OF X-RAYS. ON THE SURVIVAL OF D Eg a IMAGOES, Phxsinl. Zobl, E,
4 (1963) 285~313,

Newly emerged male Dr @13 melanogaser were exposed to x-rays at 1,2, or 3 d intervals for the
duration of life. ‘Mm EXposure Tates raaged from 1 o 24 l-u'/d Meaan after-survival (MAS) of 10 control
groups, comprisng 3342 flies, was 28,9 d. The 5 exposiite gmups {3500 fies) at levels from 1.5 to 3 ki/d
had pooled MAS of 38,5 d, From 8 ko 20 kr/d MAS decreassd steadily with increasing daily dose, Similar
dosage-survival relations have been reported for Triboliven, Habrobracon and Dwmphila. A detailed ana-

lysis of the composnents of vatiance of suivival times within and between treauments is given, Coiitrol
.groupn showed great heterogenelty of all variance components. A consistent effect of periodic exposure

is to deczease variance and heterogeneity berween eatments and between vials within weautients, The
hypothesls 13 proposed that the increase in MAS is secondary to the dectease in the ‘environmental variance
components of exposed groupe, ‘The environmental varlance is contidered to measure the action of random
environmental varizbles, primarlly deleterious in nature, and radiation exposure reducéen their effectiveness,
1e is niot yes poisible to decide whether the radiaticns acr primarily by reducing the magnitde of the
1andom variables or by increasing the resistance of the exposed insects, {Auth,)

Sonnenblick, 8,F,, Grodis, J. CAN A DDSE OF 4=5000¢ 0’1{}': RAYS DOUBLE THE LONGEVITY OF
D, melanogaster? Drosophils Inform. Serv. 37 (1963) 130,

Attempts were miadé 10 confirm the report of Strehler thiat x-ray doses of 4000 -~ 5000 ¢ double the longevity
of D. melanogaster, Several tess were conducted on a Canton-$ strain maintained in mass culrure an
wandsrd media, Radiclegical factors were the same in a1l tests (8¢ kVp, SmA, no added filter, 960 r/min
as measured in air), but other factow differed. In one seudy, I-d-old fiies of both sexes were exposed,
while in the other 7-d-old flies were iradiated, They were kept for 3 or 4 d, respectively, In mass
culture, ertherized, and then twe pairs of males and fermales were placed in separate vials, Unirradiated
flies wete similarly weated and observations were made regularly, After the 2nd week, vials were changed
every 7d. When 1-d-old flies were exposed to-4000 ¢ of x-rays: it was found that the mean life span of
combined females and males was 47. 6 d and that of the controls wai 46,2 d. When ~d-old flies were
treated, the mean langevity of irradiated (4000 1) adules of both sexes was 46,4 d while thar of controls
wai 4.2 d. It iy coneluded that an x-ray dose of 4000 r does not double the mean life span of treated as
againgt untreated flies, and that z dose as large ay 4000 ¢ does rat seem to influence life span significantdy.
(NSA 171963, 35501)

Steehler, B,L. FURTHER $§TUDIES ON THE THERMALLY INDUCED AGING OF Drosophila melanopaster.
1. Getont, 17 {1962) 347~

It was forind thay exposing Drosophila 16 icnizing radiation actaally extends life empectancy, rather than
shortens it. The effect of iradiation on the mortality rate, such 2s 1o produce an extension of life, was
largely lom or absent when the flies wate reared under absolutely sseptic conditlons. It was aldo shown that
the regular replenishment of the. housing and food of individually housed Drosophila produces a consider-
able exteasion of the:life span. ‘Thermat shock exposures-ar38,5°C for periods ranging from § to 3 h (in
fractionated dosages) resulied in a significant increase:in the age-specific monality zate of the flies sur-
viving beyond 1 d after the exposure. The results suggent that denaturative processes may mimic the ef-
fects of tme on the aging of Drosophila aa reflected in mortality rates,

Taylor Univ., Upland, Ind. THE EFFECT OF X-RADIATION ON LONGEVITY IN Drosophila melanogastet,
Technical Progress Repoet,  TID-21562. 1981, 11p,
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The length of Life, in days post edlogion, has beer investigated for irradidted and control groups.of flies,
The irradiared flies received 2450, 4000, 5000, and 10.000 rof x-radiation, The medium ased is de-
scribed, The longeat mean Yife for females was 62, 8 d {determined for 166 flies) at 2450 ry; the shorteat
mean life for males was 34, 13 d (for 133 flies) at 18000 r, Lower amounts (2450 r and 5000 1) seem 1o
inerease life span, 18000 ¢ to decrease Yfe-span for all flies. Res:lis are iltustrated in 3 graphs.

Taylot Univ,, Upland, Ind. THE EFFECT OF X-RADIATION ON LONGEVITY IN Drosophila melang-
gaseer. Technical Progress Report, (TID-14970, 1.d, _(1962?).231).

Data are presented for the length of life post eclotion for control and irradiated groups of flies fFom a
crossed strain. The amounts of radlation nsed were 23 r for eggs; 250 T for larvaes 250, 2500, 7500 and
15009 1 for imagoes. Both mated and unmated groups wese studied, The results indicate that (1} ireadi~
ation lowers the life of imagoes, although incongistent sesults were obtained for imagoes from irradiated
larvae and eggs, and that (2) females outlive males in both irradiated and contrel fiies, (NSA 16: 1962,
11458)

Varzandeh, M., Moos, W.5. THE EFFECT OF X-RADIATION ON LONGEVITY, EMERGENCE, AND
DDT-SUSCEPTIBILITY QF THE HOUSE FLY. Proc. Ent, Soc, Amer. No. Cent, Br. 18 (1963) 55~9,

Tobarl, 1., Meriwaki, D. RELATIONSHIP BETWEEN Y-CHROMOCSOME AND LONGEVITY IN Dmhﬂa
melanogasrer, ESPECIALLY IN TERM OF THE RADIATION EFFECT, p, 152-4 in "Proceedings of the
Symposium on Genetic Effect of Radiation, Mishima, 7-8 Wovember 1960, Jap.]. Gener, 38, Suppl,
The Geneiics Society of Japan. 1981, (In English),

The types of sirains nsed are described, The suggestion is put forward, on the basis of the experimental
darta obtained, that fertility factors may exist together with longevity factors in the Y-chromosomes.

900 1 {x-)imadiation of XXY fernales may cause the fertility factors to-be déstrayed in the ¥ ~chromosome,
whereas 1800 r may cause both to be destroyed,

Wood, V.G. THE EFFECT OF X-RADEATION ON LONGEVITY IN Diegophils melanogaster. Technical
Progress Report.  Taylor Univ,; Upland, Ind. Jan. 1963, n.p.

A suitable strain {wild P-1x4) was used. Radiation deses were 25, 250, 500 r for eggs: 504, 1000 r for
larvae: 250, 1250, 5000, 7500, 15000, 30.000, 45000 r for imagoes. ‘Both mated and immated groups
were stidied, Eggs showed a significant Iifg shortening for both males and females after 250 and 560 ¢,

as did imagoes fram irradiated larvae (250.1), Mated flies from such larvae showed a significant inerease
in life span (females 1ived 50.1 d, 5,1, 13.8, when irradiated and 48,7 d, 5.D. 14,1, in conttols males
52.0d (3.D.18, 98, and 45,5, 5.D.14,4). Longest mean lifa obtained in days post etlosion for irradiated
imagoes was for unmared feraales, given 1250 1, With radiations » 5000 ihe life span is of the same opder
or longer than in controls, but there are significant decreases above that irradiation level. In general,
fernales seem to outlive males both with jradiated and eontro? flies, and unmated flies oulive mated
flies. Males seem more vulnetable to radiation than females,

470 Effects of ingested Pu®™ on fecundity, fertility and life span of Habrobracen
(Hymenoptera: braconidae), {(Erdman, 1962)

471 Effects of iradiation on the Mediterransan meal moth Ephestia kughniella Zeller, cuitured en
St¥-spiked food, (Erdman, 1862)

476 Ceriain biological effects produced in rhe boll weevil by tagging it with P32, (Mayer and Brazzel,
1961)

778 Ireadiated parasitic wasps, the effect on progeny production and sex ratio, (De Bach and White,
1964}

718 Effects of irradiatiig xingle and mixed species of beeties, (Erdman, 1961)

761 Effect of gamma radiation on the ferrility of A&des aegypti, (Ghosh.et al., 1961)

782 The effect of jonizing radiation on the blology and ecology of Rhodnius prodizus, the princtpal vector
of Schizotrypanumn (1. e, Trypanosoma) cruzl in Veneziela,

783 Effects of gamma radiation on the fertility and longevity of Drosophila: melanogaster, {Henneberry;

1963) _
790 Influence de I'imadiation sur les adultes de Sitophilus sasakil Takabashi (Curculionidae) er leurs
descendants, T )

791 Action des rayons ¥ du cobalf® sur 12 mortalitd et 13 fertilies des adultes d"un charangon du iz,
(Laviclette and Narden, 1963)
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804 Quelques résultats sipplémentatres toncemant I'influence des myons gamma sur les chrysalides. et
1es ocufs de 1 teigne de:la farine "Eghestte kuehniclla Z. *. (Pelerents, 1963)

810 Action des rayoss y sur 1 stérilité d'ine noctmelle du coton (gente Laphygmma exigua). (Rasulov,
1863) .

865 The aotion of radiation and othes nrutagenic agents (1) in inducing mutstion in Drosophils females,
and (2) in conteolling the action of specific genes responsible for supressing uncontralled growth,
{Glass, 1962)

913 Effects of x-rays on salivary-gland chrornosomes during sarly sages of development, (Sengiln, 1958)
1090 The influence of radiation in altering the fncidence of mutations in Drosophila, (Muller, 1963)
1093 Phase cinematogaphy stwdies o the effects of radiation co the cal), with secinl Tegard to the be-

" haviour of the ctiromosoines in grasshopper spermatocytes in response to x- and beta-insdiations,
(Nakenishi et al,, 1981) '

1217 Comparative study of radistion senéitivity of different srains of Drosophils melanogsster,
{Vorobtsova, 1983) )

1237 Contral of the Mediterranezn flour moth Anagasra kfhnlells Zell by steyile male release, I Sus-
ceptibility to garuma tadiation, - (Bull and Wond, 1863)

1257 Effects of gamma radiation on codling math eggs. (Hough, 1983) .

1260 Studies on the breeding method taling advantage of p-rays in the silkwortn, Japan. Sericultutal
Experiment Station, Tokyo. 1983}

1276 Studies on the blological influence of the termites-exposed to Co% gamma source. I, Influences on
the adult of Formosan termite and its offspring, (Nakajima gt al,, 1963)

1315 The effect.of y-rays on overwinteriiig bees, (Pelerents, 1963)

1344 Lethal offects of X~rays on the housefly, Musca domestica L. (Graso et al,, 1062)

1345 Lethal effects of X -rays an-Musca domestica L. (Graso.et al,. 1963)

1348 The LDy for gamma radiation in Drosophila melanogaster. (Tves et al,, 1965)

135z Different types of mortality including prolengation of female lifetime after x-raying Drosophila
metanogastes imagines. (Nithel, 1863)

1372 X-ray effects on single and mixed species populations of Tribolium cocfusumn and Triboliwm
castaneum (Coleopters: Tensbrionida, (Fredman, 1962)

1373 The differential sensitivity of flour beetles, Tribolium confusum and T, castaneum to x-ray alter-
atfon of reproductive abilitjes, induced dominant lethals, biomass, acd survival., {Erdman, 1963}

138¢  Effects Of temperatire and x-ray imradiation on intrinsic growih rate in populations of Drosoptitla
preudoabicurz, (Tantawy, 196d)

1407 Developmental horneonasls in x-rayed populationy of Drosophili piepdoobscura, (Tantawy, 1983}

1427 Effects of fonizing radiation on insets and other anthiopeds, (Stone, 1963)

1452 Possbilfties of eradication of the Mediterranean fruit fly Ceratitis capitata Wied, from Central
America by pammarizadiated mmales, (Katiyar, 1962),

1435 Srerilization of the Mediverranean fiult fly and its application t'o"'ﬂy eradication, (Katfyar and
Valerlo, 1563

146% Coatrol of the Meditertanean flour moth Anagiss Kifhoiella Zell, by sterile male releasé. L Bio-
logical studies related to Targe scale rearing, (Bull and Wond, 1662)

1-B-8 LETHAL EFFEC TS

Deunis, N.M, THE EFFECTS OF GAMMA-RAY FRRADIATION UN CERTAIN SPECIES OF § TORED-
PRODUCT INSECTS, ], econ. Ent. 54, 1(1961)211-2. :

An éxpomure to 100 800 1 &t an average dose rate of 4200 r y-taya/k kiiled all TriboRum gonfusum Duv,

adulrs and. iarvse, Oryzaepliflus surinamensds (L.} sdults, Rhizoperths dominica (F.) adults, Sttophilus
granarius{L,) adults, Strophilu oryzae (L.) adults, Plodia ntespunctella (Hbn.) larvae, and Ephestia
cautella (Wik. ) laivae within 2 months, An exposire t6 151200 ¢ killed 0, surinamensis adults,

Tribolivm adults and larvae, and.P, interpimotella within 8 d, Tribollum expoted to 8400 ¢ did not repro-

duce-during & Z-month period after exposrs. Twd tables ade included,

Ducoff, H.8., Walburg, H.E.; Jr, RESPONSE OF Triboliunt LARVAE TO X-IRRADIATION, (Abstr. 140)
Anat, Rec 137 (1960) 351.

The efiects of x-rays on Iarvae of Tribolixm confusum maintained in a flour-yeast medinm are described.
When young larvae are exposed to § ke and incubated at 23°C, deaths begin to ocour in & fow days, but are
scattered throughout the larval peciod; with clder larvae, death may ocowr during pupation or upon
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-«mergence of the adult, Incubation at 30 kccelerates larval development and lethality to abour the
samne extéat, without significantly c.hanglng the proportdon surviving, Conversely, incubation at 18°C
delays both development and desth. Doses 3 4 & markedly delay onset of pupaticn, (From abstr.)

Frizzi, G., Jolly, M.5, MUFAZIONI INDOTTE CON RAGG! X IN Anopheles macubipennis, (X-ray-
induced mutations in Anovheles maculipennis) At Ass, gener, ital, 8 (1861)285-90. (In jtalian, with
English suminary).

Adult males of A, mac. atroparvus wese treated with ¥-zay doses of 2000 ¢ 2600 1, 4000r, 5000 r and
6000 t, The highest rate of tliromotoral aberrations was cbtained with 3500 1; 6000 ¢ ‘gave complete.
serllity. The mowt frequent types of mutationt weye inversions, both paracentric and pencentric; few
deficiencies and wanslocations were found, The embryonic and larval mortality increases with the dose,
Posstble implications of zpplied radiogenstics of Anopheles are discussed. (Auth, summary),

Glioth, §,M,, Hatl, A.K., Basy, 5.P. EFFECTS OF GAMMA RADIATION ON Culex fatigans EGG
RAFTS, Bull Calcuta Sch, trop, Med. Hyg. 9, 4 (1951} 156,

Exposure of recently deposited egg-rafis of Culex pipiens farigacs Wied, to x-radiation in doses up to

1504 r had no effect on time of hatching, and most of the sggy harched gave rise to normal adults in the
same time a¢ did egge that had sot been frradiated, Observation of progeuy up to the 5th generation re~
veated no abnonmality, When the dose waa 3600 £, few egga hatched and the larvae died during develop=
ment, It i eoncluded that the lethal dose is ymuch lower than that for the eggs of Abdes aegypri (L.} which
tequire & milnimum dote of 3000 § for lethsl action, In imadiated C. fatigans ez 7 tafts (2000 1), defayed
effect of radiation was noticed, Death in every stage from egg o adult occurred, This was not seen in
Addes.

Gragso, A,, Boceacel, M., QuintiHani, M. LETHAL EFFECTS OF X-RAYS ON THE HOUSEFLY, Musca
domestica E, Sci, Rep, Iit. Super. Sahith 3, 3 (1962) 292-300.

Musca domestiea L, ar the aduit stage is highty resistant to x—rays, and males and females show almost the
same radiosensitivity, 60 000 r reduces the life span to one half. The insect at the preimaginal stages is
tmuch mote radicsensitive, The LDy 15 809 r for 3nd stage larvae and 700 v for pupas. The lethal effects
of x-rays can be reduced by anoxix (DRF=1,8). Treatment with cysteamine o glutathfone prior to Irradi=
agon Is without {nflushce. Todoacetic acid, -administered before frradiation, is able to enhance the lethal
effects of x-teys (DRF =1, 30). (Awh.}

Grasto, A, Bocescof, M., Quintiliani, M, LETHAL EFFECTS OF X-RAYS ON Musca domestics L.
Int, J. Rad, Biol, 8, 4 (1963) 383,

The jnsect at the adult stage is bighly resjstant to x-rays, The dosé which reducea the life-span o oge half
fx 60000 r and the LDy, at 24 his 156000 1, Males and females show the same radiosensitivity. The re-
duction of the average life-span shows a ronghly linear correlation with the x-ray dose, The dose-redunction
factor in the anokic sate (Ny} 1s about 1.6, Cysteamine and glowthione, fajected 20 min before frrudi-
ation into the thorax at dotes of 0, 3§ and 0. 68 mg per gram of body-welght, tespectively, do not afford
any protection, lIodoacedc acid, given by tarsal contpct at sub-lethal doses, 13 able to enhance the lethal
effecta of irradiaton. In flies trested with iodbzcetic acid, a doss of 65000 r produces an effect for which
85000 r would otherwise be necessary. Experiments carried out with various stains of housefly resistant to
the tnost common inseeticides have shown that there is io correlation between resistance to the insectictdes
and radiceepsitivity, The pre~imaginal stages are much more radiosensitive, with LDsg of 200 r for 3rd=
stage larvae and 700 ¢ for pupre, (From abatr, ) <«

Gil yGH, €, MEAN LETHAL DOSE FOR $ILK WORM EGGS WITH RADIATION OF DIFFERENT WAVE
LENGTHS. p.211 in "Book of Abstracts, No, 336(b)°. Tenth Intemational Congress of Radiology, Monteal,
28 August - September 1962, .

Huque, H, PRELIMINARY STUDIES ON IRRADIATION OF SOME COMMON STORED-GRAIN INSECTS IN
PAKISTAN, p,456~82 in "Radfation and Radiofsotopes Applied to Insecty of Agricultural Importance,
Proceedings of a Symposium, Atheny, 22-26 April 1963, Vienna, International Atwotnic Energy Agency.
1983,

A dosage of 20000 r y-radiation prodikied 100% morealicy of the adults of Rhizopertha dominica and
‘Triboliurn casteneurn within g period of 11d, A lower dose {10000 r) was, however, effective in 23 d,
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The aduits of Sitophilus granaring evinced comparatively high suscpg_ﬁhﬂizf anid when they were exposed to
10000 1, total mortality was astalned in 74, The lafvie of Trogodetma grandrium, however, proved to be
the mosgt fesistant; they were not résponsive to the lower dosages, and 100% control was attained only with
25000 rin 26 d, The maxfmum dosage of 250 000 tgave an fnstant kill in a_ll-thgse_f‘cases. but apart from
being too high it also adversely affecred the viability of the grains, Since, howeves, their mttitive value

remdined unafigcted, this reatment hight be of use where immediate disinfestation of non~seeding edible

graing was desired. Eggs of Bruchus quadrimaculatus failed to hatch when exposed to 2500 r. Studies on
other stages and dosages are in progress, (From auth, )

Ives, P.T.. Hellman, R.S,, Plough, H.H. THE LDg FOR GAMMA RADEATION N, Drosophiia melano-
gaster, (Abstr.} Genetics 40 {1956) 571,

Survival and mortality curves were constructed. Males proved relatively more sensitive 10 y-radigtion than
did females, Iu terms of the median, mode and mean martality for controls and 4 dosages (25000 1 to
100000 7, at 255 r/min) the interpalated LDy, is near 40 0001 for males and near 60 000.¢ for Fzmales,

After receiving 100 000 x males live for about 2 weeks and fernales for nearly 4 weeks before ~radiation
sickness™ (Loss of co~ordination) begins, leading to death within:a, few days. After receiving 160000 ¢
flies walked normally, none could fly, only a few females could feed and lived longer than 1 d, dying
within a week, After 200000 r or 250 000 r fltes showed only small unco~ordinated moveiments {similas to
those in mild anaesthesia) greater at the lower dose in females than in males, followed by death within a
few hours, Preliminary tests suggest that less than 10,000 1 prevents further geemt cell production, buc
oceasional mature sperm produced fertils Fj after receiving a¢ much as 16 000 1 (From absxr, )

Lovellette, E., Ratty, F.J. COMPARISONS OF INBRED AND RANDOM BRED LARVAL SURVIVAL TO
1200 ¢, Drosophila Inf, Serv. 36 (1982) 87-8.

Mead, H.E,, Muller, H,}. MORTALITY INDUCED BY X-IRRADIATION OF EARLY Drogophila EMBRYOS
OF STRUCTURALLY DIFFERENT GENOTYPES. (Abstr.) Genetics 47, 8 (1962) 970-1,

Earlier work (Lamy and Muller 1939; Muller and Pontecorve 1939~1942), utilizing offspring of triploid
females, has shown thar most mortality induced by x-irvadiation of early embryos of Drosophils is caused
by some process other than chromosome loss. We have tecently reinvestigated this problem, by deter-
miting the influence of & second-chmmosame.deﬁcimcy (vg'B) on this moctality, Thete experiments
patallel those previously carried out in our laberatory by Cstertag (Thesis, 1961, and in press} and con=~
fitmed by ourselves on the influence of this deficiency on fhe mortality induced by x-irradiation of ard-
instar larvae. 800 r were delivered 10 embryos in the polar-cap stage (extending from blastoderm for-
mation to begianing gastnladon), The following rates of survival to the imaginal stage were obtained for
the 4 genotypie classes of 2536 irradiated individuals, as expressed in terms of the frequencies of survivars
after frradiation relative to (divided by) the frequencies of the same classes of imagoes obtained from 1094
non-trradiated (contre!) embryos derived from the same crosted: structurally normal females 48, 4%, de-
ficient females 55, 5, structurally normal males 62, 4%, deficient males 63. 1%, These results differ
ratkedl; from thase obtained by Dstertag and by outselves from Irfadiacion of 3rd-inscar larvae, which
show much lower mortality among femzles tan fales and among nondeficient thau deficiem individuals,
We conclude that irradiation kills these early embryos, unlike later stages, by a different process, for the
most part, than chromosome loss. Oue data show, moreover, that this mortality, unlike that induced by
luter {rradiation, is concentrated within a relatively short postiriadiation period.

Nﬁthel,- H. THE INFLUENCE UF X-RAYS ON THE VITALITY OF Drosopiula inelanogaster, STUDIES OF
MORTALITY, FECUNDITY, AND FERTILITY AFTER VARIOUS DOSES, AED-BIS5-63-288, Gmelin
Institut fir Aaorgamsche Chemie und Grenzgebiete, Frankfurt am Main, Thesls, Berlin, Freie Universitit,
1953, @0p. (la Gernian).

D._melanvgadter of both sexes was jrradiated with 100=-kv x-1ays using doses between U {conools) and

125 kr. Duse-effect curves for morality are linear up 1o 90 to 100 k. For higher dosos other effects
become important resuliing in a higher morsality, Fecundity decreases with increasing doses up to 11 kr,
when all females ate sterilized. Mortality of offspring is propottional 10 dose, {Gmelin Inst.) (See 1330).

Nbthel, H. DIFFERENT TYPES OF MORTALITY INCLUDING PROLONGATION OF FEMALE LIFETIME
AFTER X-RAYING Drosophila melanogaster IMAGINES, (Abstr, 5.52) p, 72~3 in "Genetics Today.
Proceedings of XI International Congrest of Genetics, The Hague, September 1963, Vol.I". Geerts, S.1.
Ed, Oxfdrd, Pergamon Pres. 1963,
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The influence of x-rays on the tfespan of D. melanogaster frnagoés has been studied by application of

17 different doyes (100 k¥, 0-325 kr} t6 1-2 d-old males and females of the Berlin wild stoch, A prolong~
agion of female Hfespan iy induced by doses 4 kr, it culminates a1 11 ke in 150% of the mean-survival
time of imfrradiated females. ~The prolongurion 1506t accompanied by alterations in locomotion o
coptilation of the females concerbed and is independety from radistion effects in the rmales mated with
thetn. Meagurernenes of fecundity have proved the proloagadion to be correlated with the radfation-
induced sterilization of the females, Thishas best confinmied furthérmore by investigations with un-
frradiated virgin females having a low fecundity, with females of a special szain showing & high radiation
resiseance with regard to: fecundity, and with chemically (TEM) sterilized females. In the males mean
survival-time, Tg, Tig. and the time of the highém mortality decreass linearly when plotted logatithinic-
ally agaiost a raster of tineazly increasing doses, The LDy, of fernales (95 ke appears 1o be twice that of
taales. The linearity of thess curves ia fnterpreted as an glways identical type of damage. In both sexes
the normal disibution of the. post-irradiation mortality rate is altered at doses > 90 g, A 2nd peak
appeats at the 3t day, increastrig with dores with a comesponding Increase in the gradient of the declining
survival time curve at 20-100 lr. A new type of mortabicy 15 apparently manifested at high doses, In
agreement with the radiation syndrome at these doses it fs interpreted as 8 central-nervous~death, (From
abstr. )

Ogaki, M., Tanaka, E. INHERITANCE OF TOLERANCE TO GAMMA RADIATION IN Drosophtla melano-
gagter (Absw,) Geneties48, 7 (1963) 904-5,

2 or 3d-old flies from two wild strains (Bikone-H, Ming=H), and two muiant srains (bw; st ss and veh se)
of D, melaogaster were subfected ta CoM y-zadiation in doves ranging from 80 000 r to 180000 r at ap~
proximately 90000 /b, The flics were kept 40 /vial at 244 3°C and shaken to fresh food every 3d. Sur-
vival and mortality curves were consircted,  The sensitivity of males to radiation proved relatively higher
than females, The interpolated LD gy of Hikone-H and Mino~H is near 150000 r for females and near
130000 ¢ for males 7 d after irradiation; that of bwistst.and vg®;te, (which are more susceptible than the
former) 4s then abour 129 000 & for females, 100000 ¢ for males, The F, _generation of a reciprocal cross
between nou-resistant and resistant fizes was made, These hybrid flies showed almost the same resistabili-
Ty as the reslsant surains; the £Dgy of the hybrid females was near 150000 1, From the shove experiment,
it is axcertained dhat the tadlation tolerance. was dominant over suscepribility, and material or cyto-
plasmic effects were negligible. In order to analyse which chromosome is responsible for tolerance, three
special synthetic sraing, 1y ikone-H: bw; stes, LIy jkope-H: tss and iH ikone-H: bws I 5 {kone-H, Were
made. -The level of resistability to Co8 radiation in the original resistant and susceptible straing, and

that of the special synthetic thtee suains, were tested. The LDy of I skone-H:. bwsstss and L 1Y ikone-H:
8138 was almnost 120000 r fur famnales, which is just the same level as the susceptible one, whereas only the
IH ikone-H; bw: 1M tkone~!] strain showed almost the same resistability as Hikone-H resfstant strainy; the
LDgp of this synthezic stock was 147000 1 for females, From this experiment we zssume that the tolerance
to Cof® y-rays in Drosophila is dominant and is controlled matnly by the 3td chromosome,

Ostertag, W. THE GENETIC BASIS OF SOMATIC DAMAGE PRODUCED BY RADIATION IN THIRD INSTAR
LARVAE OF Droxophila melanogas I, DEATH BEFORE MATURITY. Z. indukt, Abstamm. - 4,
Vererblehre 94, 2 (1963) 143-62, (In English)

Third~ingtir larvae of different genotypes wete expoted to x—-radiation of various doses (at 160 r/min and
240 r/min). The onset of pupation was noticeably delayed by doses s 3500 1, stightly by 3500 -28Q0 ¢, and
scarcely by 2450 r, Deses >280¢ 1 elso prolonged the duration of the pupal perlod, Morality before
pupation was high at » 3500 r, negligible below. Most pupal deaths ocourred immediarely before eclosion.
Sertous defonmities were aleo found, their number and Sgtent incrensing with dose. At > 4200 1 almost
100% of flies were deformed (mostly wing size and phenocopies of "cut”, and head abnormalities), Sup-
vival wat scored separitely for ‘the sexes and genotypes. Mont of the observed cotrelations sgres with the
hypothesis that some somatic radiation damage was exclusively (or nearly) due to chromosome breakage
follewed by chromosonie-los, cellubar damage or desth yesulting wheneves a portion of the penome was no
longer represénted in at least haploid condition, Mouosomaty for either of the long autcsomes deoes not
appear to be denimental ro somatic cells,

Rosi, M.H., Cochran, D.G. SOME EARLY EFFECTS OF IONIZING RADIATION ON THE GERMAN
COCKROACH, Blattella genmanics, Ans, ent, Soc, Amer, 56, 3 (1963) 256-61,

Eargé nymphs of the German cockroach have been extposed o ionizing radiation at two zimilar Co®-
sources. The insscts received dosages ranging from 100 ¢ - 9600 t, A number of effects of thése total body
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irvadintions became: appareat shortly after exposurce, ancl are deacribed. Data are given qn mortality
ccerrring ot the. 6400 ¢ and 9600 r levels, on male and female sterility at 3200 1, and on the progressive
decreuse in numbers of reproductive females, off-spring per egg case and noemal ovarioles at the lower
dosages, Dissections of both normal and irediated males and females, showing visible effects of frradi-
ation on the ovaries, testes and on specmarogenesls, are zlso described, An explanation of the decrease
in reproduetivity aml the oceurrence of sterility s made on the basis of the. probable presence -of dominant
lethals and on jnformation cbiained from dissection. (Auth.)

Stahler, N., Terzian, L.A. -THE RESPONSE OF BLOOD-FED AZdes apgypti TO GAMMA RADIATION,
]. econ. Ent. 58, 3 {1963) 416-1,

The study wad undertaken io check whethet the survival of blood-fed femalés was significamiy different
from that of the non-blood-fed groups after whole<body itsdiarion from Co™, Preliminary results are
presented. The data clearly suggest an attenuation of radigtion-{nduted lethality {5 blood=fed Abdes
aegypti, whether one considers the blood-fed or the non-blood-fed groups as the controls,

Viado, G.B., Manowy, E.C, ZFFECTS OF GAMMA RADIATION ON THREE SPECIES OF PHILIPPINE
INSECT PE5TS. p.443-53 in "Radiation and Radiofsctopes Applied to Insects of Agricultvral Importance,
Proceedings of a Symposium, Athens, 22-26 April 1963". Vienna, Internaticaal Atomic Energy Agency.
1963,

Eggs, larvae, pupae and adults of Epilachna philippinends Dieke on tomato, and adults of 5 Sitophiluz
oryzag L. and Tribolivin castaneumn Herbst on conr were sbjecred to'1, §, 10 and 20 kr y-rays

(Epilachna) and 14, 20, 40, 80 And 80 kr (Slbophilua and Trl!mél‘lum). respectively. At ) kr, the pro-
portion of unhatched eggs in Epilachua was abotit 10%, There was be proportionate increase in mortality
4t 5 kr, but at 10 kr the mortality increased to mote than 5 timesk #ar at'5 ke, Morrality at 20 kr was
about §0%. The threshold dose seems o e between § and 10 ke, The enibrya of eggs that didl not hatch
failed to continue development. At 1%, over 20% of the larvae were kifled, altticugh some of these
mucceeded in pupating before they died, Moat of the larvae ntained the adult stage, All the larvae that
svived the weatments above 1z, some for as long g5 4 weeks, died withour attaining the pupal stage,
The pupae were more resistant than the larvae and the adnlts, Complete mortglity was not attained even
with 20 kr, Some adults which einerged in the 5-kr and 10-kr lots fiad ‘xbnormally developed wings and/or
lege. In the adults, the 10 and 20 kr dosés had an adverse effeet, Killing-abiout T5% of e individuals
subjected to the lower, and all sibjected to the higher, doié 9 weeks afterfrradiation, No sigrificant
difference in susceptibility betwsen the sexes was noted, About 409 of the: s. oryzae in the lout weated
wiih 60 and 80 kr were killed one week after frtadiation, bizxt only about 10% were killed with 20 4 and
about 20% with 40 kr, The momality with 40, 80 and 80 ke inéreased to sbout T two weeks after the
start of the rest. The mortality with 10 Jr comesponding to this period waa less than 10% and that.with
20 kr waa about 26%. The threshold dose seetns to He betwesn 20 and 40 kv, The mertality trend in the.
T. castanenm was simdlar to that in the 5. oryzae, except that thie ‘threshold dose seems to le at about
20 kr, (From (Froin auth, )

472 The genetic and developmental effects of ingested radioactives In Habrobracoe, {Grosch, 1980)

476 Cextain blological effects produced in the boll weevil by tagging it with P&, (Mayer and Brazzel,
1961) . )

761 Study of the dose~dependence on the survival rate amd the sexual sterilization of the granary weevil
(Calandra granaria), (Andreev et al., 1962)

774 I-kpl.omtaty studies on gamma radiation for the stex{lization ofthehouweqﬂ. {Davich and
Lindquist, 1962)

790 Influesce de l'iccadiation sur les adultes de Sfrophisus sasakil Takahashi (Curculicnldae) et leuss
descendants, {Laviolette and Nardon, 1963)

791 Action des rayons y du cobait 6@ sur la mortalité et la fertflfté des adultes d'un charancdn du riz,
(Lavioletts and Nardon, 1963)

814 Studies on the genetic effect of radiation 1959—1960 U, Soxdiea on the genetic effser of fadiation
with sitkwormn, (1) Differences between times of death of the'F, after frradiation of ogonts or
mature ofieytes, (Tazima and Onimarn, 1962)

820 X-ray induced "dominant lezhals™ in inseminated eggs of D_ncgﬂgj_,_g {b) Experiments with different
stages between inseminarion and end . of second cleavape division, (erglm-. 1983)

1013 A cytogenetic study of the affects of x-irradtatton on Addes & _am. (Rai, 1883)



1030

1039

1103

1104

1188
1217

1228

1233

1238

1251
1255
1258
1261
1282
1267
1272
1275

1279
1234

1285
1288
1288
1293

1320
1328

1330

1331

1359

1360

1383

13g4
1365

Variation of radioseasitiviry during mefosis and early cleavage in newly Jadl eggs of Drosophils
melauoga__a:_e_r (Wirgler eta.l., 1963}

Relstive ctfectiveness of 1t MeV newtrans and 300 kYp x-raya for production of lethality in grass-
hopper embryce. {Bicker, 1962)

The influence of tempezature npon the radiation suscepiibility of Sttophilas granarius L.
Pendlebury et sL., 1962)

Pathogenic effect of low and medium doses of gatma -rays on.the progeny of rradiated insects.
(Podolyan, 1963)

Ozygesn effect in newly laid Drosophila eggs. {Utrich and Wilrgler, 1982}

Comparative study of madfation sensitivity of different sixains of Drosophila melanogaiter,
(Vorobuova, 1.E.)

The susceptibility of the confused flowr beette (Tribolium confuyum Duv,) to ganmima radiatioa,
(Baphamm, 1962)

Developmenta] effects of x-ray induced euploid and sear euploid mutants in heterozygous coa-
dition in Deosopbils melanogaster. I Delay in egg hawching and larval detay and death prior to
pupation, (Bavmnilier, 1963)

Effect of radiation on Mexican fruit-fly eggs and larvae in grapefruit, (Brownell and Yudelovitch,
1962)

Respoivse of Tijholiwn confusum to radiatfons and other stresses. (Ducoff and Boxms, 1963)

" Arrested development in a-rayed larvae of Ephestia kuehniellz Zeller (Lepidoprera: Phycitinae),

(Exdman, 1961)

Comparative x-tdy senitivity .of Tribolluwm confusem and T. eastaneum (Coleoptera: Tenebzionidas)
at different devtlopmental stages during their lifecycle, (Erdman, 1962)

Prelithinary resules on thé effect of high energy photons on etthce root growth acd on Musca
domestica. {Gamou, 1962)

Effect of gamma-radiation on egps of the siliworm. (Henneberry and Sullivan, 1963)

Effects of 300 kV x-ray radiation on Sitophflus oryzae, (Hoover et al., 1963)

The aniceptibility of the saw-toothed grain beetle, Oryzaephiing sugi g5 L. to gamma
madiation. (Jefferies, 1962) '

Studies on the radiaticn sensitivity of Drosophils embrycs, (Johansen, 1962}

The effects of x~imadiation oa the embryos of invertebrate anfmals, {Larsen, 1562)

Sensibilité aux rayont X de Ia durde de développement des oeufs de Bombyx mord lorsque I'irradiation
et effectuée quelques heures apries le début de 1"incubation,

Studies. on the effects of gamma radiation on the different developmental stages of the Khapea
beetls, Trogoderms granarfur Everts. (Nair and Rahalkar, 1963)

Maortality of jrradiated pre-imaginal stages of Drosophila. (Oster and Cicak, 1958)

Influence of gamma radiation on the development and fertility of the codling moth, Carpocapsa
pomonells (L.} {Lepidopteca: Olethreutidae). (Proverbs and Newton, 1982)

Radicsenitivity of varions-stages of Callosobruchus chineasis L. (Quraishi and Metin, 1983)

Effect of Co® gamma rays oo the small cutworm, (Sidorova, 1963)

Histological investigation on the “premature death® of x~lrradiated Drosophila eggs. (Stesnbeck,
1961)

Studles of the genetic effects of inadiation during the perifertilization stages of Drogophila melano-
gaster. {Valeacia and Valencia, 1862)

Radiation effects on genetic systems, (Oater, 1961)

A quentitative study of Mfetime scimess and mortality and progeny effects resulting from ezposure
to penetiating irradiation. (Gowen and Stadler, 1962}

The influence of X=rays-on longevity, recnndlqr and fertility of Drosophila melanognster.

{Nthel, 1983)

Bffects of x-rays on the survival of Drosophila imagoes. (Sacher, 1961)

Biological effectiveness of 30-MeV electrons in dependence on the timue depth and in comparison
with 180-keV and 31-MeV photons, I, Lethality rest oo oie-hour Drosophila embryos,
(Fritz-Nigghi and Schinz, 1961)

Biological effectiveness of 30=MeV electrons depending on tidse depth and in comparison with
180-keV aid 31-MeV phoveds. 1I.. Lethaliry st on four-hour oldm smbryos,
{Fritz=Higgli and Schinz, 1962)

. The sffects of continuons and fractionated doses of gamma-radiation om the survival and fertility of

Sitophilus granarina (Calandsa grapaéia L.) (Tefferies, 1962)

ibid. Qefferies and Bacharn, 1961)

The effect of fractionated irradiarion wader variovs oxygen conceatrations o the radiosemivivity of
the Drosophils embryo. (fohamsen, 1982)
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1362 Oxygen dependence of the lethal and mutation fates induced by x-irradiation of Drosophila zygotes,
{wiirgler, 1960)

1370 Modification of x-ray induced embryenic mortality by different anuxia conditions before and during
irradiation of uncleaved Drogophila melanopaster egps. (Wiirgler, 1981)

1415 Ecological effects of ionizing radiation on organisms, communities and ecosystems, (Platt, 1983)

1447 Laborarory studles on the use of frradiated sterile males 1o reduce C, farigans Wied. populations,
(Ramakrishnan et al,, '1952)

1481 Disinfestation of dried figs by gamma radfation, (Papadapoulou, 1963)

1482 The contral of warchouse pests by gamma radiatics. (Rasulov and Anastasiev, 1963}

1497 les possibilités d'emploi des radiations dans 1a lutre contre les insectes. (Mardon, 1963)

[-B=7 MODIFYING FACTORS
{INTENSITY, RBE, LET. TEMPERATURE, SYNERGISTS.
CHEMICALS INCLUDING PROTECTIVE AGENTS.
ENVIRONMENT AT IRRADIATION, Ete,)

Amer, N.M., Slater, J.V. STNERGISTIC ACTION OF X ~IRRADIATION AND ELEVATED TEMPERATURES
ON DEVELOPMENT. p. M4-8 In "Biclogy and Medicingé, Semi-apnual Report, Fall 1861", UCRL-9857,
Calffornia. Univ., Berkeley, Lawresce Radistion Lab, Oet, 1981,

A study was-made of the effects of x-ireadiation at 1260 r and incubation temperatures of 30* and 38°C on
the production of abnormalities in the develapment of Tribolium, The observations of the effects are
given graphically as the percent abnopmatities pecwiring as a funciion of time following imadiation in days,
The abnormalites were classified according to the degree of deformity in the elytra and the membranous
wings.

Amer, N, M,, Slater, J.V., Toblas, C,A. ANALYSIS OF THE COMBINED INFLUENCE OF
X-IRRADIATION AND ELEVATED TEMPERATURES ON DEVELOPMENT. (Absir.E5) Rad. Res. 18 (1962)
574,

Temperature stidies have revealed that Triboliunt incubated at 30°C are least affected in regard to the
subsequent developiment of wing abnormalities, This Kind of anomaleus development produced by
X-irradiation was first described by Beck, Incubation at temperatures other than 30°C significantly alters
the production of abnormalities, however, and.incubation ar elevated femperatures has been found to pro-
duce abnormalizies that are indistinguishable from those produced by whole body x-irradiation or a variety
of accelerated heavy fons. The combined influence of x-inadistion and subaequent inéubation at elevared
temperatures was investigated, It wai found that the combined effects of x-izradiation- and elevated
remperatuzes (38°C) were mote than merely additive in the induction of wing-abnormalities. (Controls in~
cubated at 30 - 1, #h totzl wing abnormalities; at >30%I—+ 4, #f%; irradiated (1200 r), then 30°C
—135.2%, Fupae, after 3dat 38°C - 609 afrer 4-5 d st 30°C, then 38°C - 38%; imadiated and kept at
30°C— onty 15.2%; controls, given 1200 r, at 38°C —6%%; imadiated, then 1-2 d-ar 30°C— most severe;
4-5d at 30°C, then 38°C-» inildest.} Mathematical analysis of the data uxing factorial analysis of
variance showed that the differences berween the imadiated animais and the controls were highly signifi-
cant, the interaciion between irtadiation and high remperatures being found to be also highly significant.
This supports the suggesticn that the combined effects of irradfation and elevated temperatures are
synérgistic in this system. A mathematical mode? s suggesred, (Hased on abstr.)

Fritz-Niggli, H., Schinz, H R, BIOLOGISCHE WIRKSAMKEIT VON SG—M@*-EEKTRONEN IN AB-
HANGIGKET VON DER. GEWEBETIEFE UND IM VERGLEICH MIT 130-keV~ UND 31-MeV-PHOTCNEN,

1. LETALITATSTEST AN EBNSTUNDIGEN Drosagh&embrym. (Biclugical effectiveness of 30-MeV elec-
rong it dependence on the tissué depth and in comparison with 180-kev and 31-MeV photons. 1. Lethality
test on one-hony Drosophils embryms:)  Strahlentherapie 115 (1961) 378-93. (In German).

Equai ionization dotes ( p~measorement values) of 30 MeV electrong act the :ame, both qualitatively and
quantitatively on 1 h £10 min embryos of D, melanogaster at different depths In the plexiglass phantom
(0, 1.25, 5.25, B.25, 10,25, and 12,25 ¢cm), The dose effect curves (dose in rad noted) of 180 keV
photons, 31 MeV photons, and 30 MeV electrons coincide. The relative bjological effectiveness (RBE) is
therefore 1. and the number in rad is the same as the number in rem, If the measurement vaiues are p
noted in the action curves of 180 keV photons, 31 MeV photons, and 30 MeV electons draw apart some-
what, .The choten valves of the factor k, with which p is converted into rads, possess therefore probably
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4 tealistic value, 1-h Drosophila embryos teglster nefther a differsnce in the linear ionizatien density nor
the difference in the contlmous application (180 keV photons) and the discontinuous megavolr radiation,

- which per second delivess 50 eleciron flashes'in a perd of 10 ps.  This independency of the ray effects in

the 1-h Dresophita to the ionization dénsity explaisy the concordance of the biological and physical tran-
sidon curves of 30 MeV electrons. (Auth)

Fritz-Nigglt, H,, Schinz, H.R. BIDLOGISCHE WIRKSAMKEIT VON 30~MeV-ELEK TRONEN IN AB-
HANGIGKEIT VON DER GEWEBETIEFE UND IM VERGLEICH MIT 1B0-keV- UND 81-MeV-PHOTONEN.
IL LETALITETSTEST AN VIERSTUNDIGEN Drosophilaembryonen. (Biokogical effectiveness of 30-MeV
electrons depending on tisyve depth and in comparison with 180-ke¥ and 31-MeV photons. 1. Lethality
tests on four-hour old Droscphila embryos) SmhlmtheraE e 118 (1962} 503-17 (In German}.

It was tfound that 4 1 (4,16 min) old embryos of wild strains of D Dresophila which are identical in their
phenotype have different sadfation sensitivity, The 80-MeV-electrons were significanily less effective
biclogically than 180-keV-photons for 4 h ¢£ 10 min) old embryos, The RBE was 0,7, 'The 51-MeV-
photons were more effective than 30-MeV-glectroris, bur less effective than ISU-keV—photms. The lesser
effectiveness of the megavolt radiation 1s explained by its smaller onization density in comparison with
280-keV-photons (100 fonizationt/), The émbryos tegister the difference between &, 3 ionizations/i
for 31-MeY -phatons and 3 tenizations/j: for fast electrons, The dependence of the effect of fortzation
density on the stage of development of the object Iradiated can be explained by the fict thit the 1 h old
emhbryos (RBE-1) are damaged by direct éffeca and the 4 h old embryis are damaged ratheér by indirect
effects (irradiation products of water), The biological depth dose curve for 4 h (£10 min} old enibryes i
in good agreement with the physical curve, (Auth).

Gtosch, D.5., Clatk, A, M. NITROGEN PROTECTION OF FECUNDITY AND FERTILITY IN FEMALE
Habtobracen TREATED WITH X-RAYS, Nature, Lond. 190 (1861} 548~17,

Virgin females of Habrobracon juglandis (=Bracon heberor} were Irradiated, A N, -atmosphere afforded
nearly complete protection from 2500 r x-rays. A series of Ni=tests provided a family of curves which
demonsttated that low egg production equivalent to thar following 45600 1 in ait-was ittained between
12350 and 13800 r. Bgg hatchablliry It sumimarized in tabulated form. Protection by the replpcement
of alr by Ny is spparent not only in a significantly higher hatchability after 4500 r but also tn hatchability
approaching control values after-the 11th day, The results demonstrate that the protective ¢ffect of gas
replacement anoxia is afferded to all types of cells in the polytrophic ovariole, They comprise
differentiated, transitional and primitive cellt, The progress of mefotf¢ prophate, mitosis, and inter-
phase characterizes the respective periods, with mitotic activity explaining the radiosensitive €~ 10 d
period,  Limitation of protection by SH compounds to the sensitive period and its possible interpretatfon
is discussed.

Hansen, W.R, DETERMINATION Of THE RBE OF 14-MeV NEUTRCNS USING 14 DAY OLD GRASSHOPPER
EMBRYOS (Chortophaga viridifaseiata AND Encoptolophus sordidust.  TID-18728, Kansas Univ, ,
Lawrence. Graduate School. May 1983, 65p.

The LDgy determined for 14-d, 15-2 and 17-d Chortophaga embryos itradiated with 200 kvp x-rays was
respectively 450 rad, 400 rad, and 580 tad. The mean lethal dese for 14~¢, 15-d, zod 17-d Eicoprolophus
embiyos irtadiated with 200 kVp x~rays was respectively 510 rad, 580 rad, and 630 rad, The LDy, for 14-d
Choriophaga embryas {rradiated with 14 MeV neutrons was 370 rad, The RBE of 14 MeV neutrons was
determined to be 1.22. The mean lethz] dose determined for any group 6f Chortophaga and Encoptolophus
embryot was dependeat on the stage of embryo: develq&ment. The hawching time of the eggs irradiated
with x-rays was delayed. The amount of delay wat Incteased as the dose of x-rays was increased. The
period of hatching was also spread over a greater length of tme with increased doses of x-rays, (Auth)

lefferies, D.J, THE EFFECTS OF CONTINUOUS AND FRACTIONATED DOSES OF GAMMA-RADIATION
ON THE SURVIVAL AND FERTILITY OF Sitophilus granarius (Calandra granarta i), p.213-29 In "Radio~
fsotopes and Radiation in Entomology, Peoceedings of a Sympottum, Bombay, 5-% December 1960%,
Vienna, Internadonal Atomic Energy Agency. 1962,

The investigation was aimed et examiiing the biological efficiency of multiple pass systems for radiation
disinfestation of grain, At 16 500 rep there appears to-be no loss in efffcacy for any systern Likely to be met
with in practice, Fiactionation could, however, lead tc inndequate control in packaged cereal com-
modities given low doges to prevent aifult emergence. The following details of the study are.of interest,
Survival of all developmental stages was significantly increased by fractionation, particularly with larvae
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and pupse, The difference in survival afforded by continuous and fractionated treatments must be aori-
buted to recovery during the intervals between damage. Recovery wias noted with intervals of 20 min and
langer, the amnount of recovery and final survival being governed by the number of fractions, fractional
dose, interval time, and interval temperature, but Hot by over-all dose rate. Rate of recovery was
greatest in the firs hours after irrddiation, and decreased with increasing number of fractions, Irradiarion
it followed by a perlod of reduced sensitivity to subsequent treatmént, Recovery was obtained in the re-
produceive capacity of irradiated eggs, larvae, and pupae, but not adults. Pupae showed the highest
capacity for tecovery of somatic and reprodoctive cells.  Adulrs requice the highest dose vo kill and
sterilize by continnous and fractionated treatment ami are potentially the most-dangeroys state in the svent
of inefficient control,

Jefferies, D.J., Banham, E.J, 'THE EFFECTS OF CONTINUOUS AND FRACTIONATED DOSES OF GAMMA |
RADIATION ON THE SURVIVAL AND FERTILITY CF Sitophilus g.ranarkll (Calandra granaria) L. AERE-R-
8503, Unired Kingdom Atomfc Endrgy Authority, Research Group. Isotope Research Div., Harwell, Berhs,, |
Englacd, 1961, 48p.

See 1383, An incresse in survival of all developmental stages was noted en fractionation of the doge, the
amount of the increase being governed by the number of fractons, interval time, interval temperature

-and the developmental nage of the insect. Recovery was alw noted in the reproductive capacities of

insects imadiated as gggs, larvae aod pupse but not aduln. Caiculaticns showed that the commercial dose
of 16500 rep may be given in 2 ~4 fractions over a period of 8- 5 d without yeducing in efficiency for the
disinfemation of graia.

Johansen, E, THE EFFECT OF FRACTIONATED IRRADIATION UNDER VARIOUS OXTGEN CONCEN-
TRATIONS ON THE RADIOSENSITIVITY OF THE Droscphile EMERYO, (Abtr.) p.§ in *2nd Inter-
natlonal Congress on Radiation Ressareh, Hamogate, Yorlubire, England, 5-11 Angust 1962%. London,
Silver £nd Documentary Prblications, Lud. 1962,

Lethal injury to celis following ionizing radiation may be a result of a stepwise created damage, If the
radiation dose 16 given fraciionared in time incervals of the same order as the lifetime of essential
radiation-induced radicals, oee may be able to inperfore with the reaction partems. Results will be
presented and discised from experiments on the effect of ultra-short fractionated x-{rradiztion combined
with various oxygen eenceatrations on the. radiosensitivity of the 80 + § min old Drosophila embryo. The
%-13y dote is fractionated by means of a rotavng disc, ‘giving exposre times of 40 jiec a3 a lower Limit,

- & relsrionship between the dose rare zad the mitotic dividon time is dissumed in view of the synchronously

dividing nuclei in the young Drosaphila embryo.

Johansen, 1., Oftedal, P, Havin, E. RADIOSENSITIVITY OF THE Drosophils EMBRYO. p.20 in "Fourth
Report from Norsk Hydro's Institute for Cancer Research for 1961 and 19627, Oslo. Norsk Hydros Hstitutt
for Kreftforskning, 1983,

Some pegulis were reported in 1262 and 1365, Further stodies concemed the axygen effect and pulsed |
radiatcn, and the effects of chronic versus acute treatment and of vartations In oxyges effect nt ages cor-
reaponding to maximem and mirimum senaltvivtes,

Slates, 1.V., Tobias C.A., Beck, 1.S.. Lyman, J.T., Martin, M,E., Luce, |,R. COMPARATIVE
INFLUENCE. (F AGCELERATED HEAVY NUCLEI ON ANOMALOUS DEVELOPMENT IN Tribolium, (Abst,)
Red. Res. M4 (1961) 503~4,

The radiatfon-induced wing deformity in Tribolinin confusun: was studied. «Fhe dose-effect relationship
with x-rays iz & multi-hit type, with 50% of the insects developmg sbnormalities ar 1375 ¢ and 100% at
2000 r. With héavier particles, the dass=effect relationship appeass to have a fower hit nurnber and pes~
#ibly hecomes a single hit phenomenon with beron nuckei when their Bragg peak is in the semsitive region

of the body. Boron and C nucled were found to produce severe effects at inuch lower surface doges than
apparent with O and Ne. These effects included flmid-filled wing blisters, and exposute and extension of
the nderwings at wide angles. Soron and C nuclet penétrate-furthes than do O and Ne, and may produce
these sbnommalities becanse the organism fa probably not tnifermnly sensitive, Interpretation is fusther
complicated by the existance of different linear energy transfer values 4t the Bragg peaks of different nuclei,
n the initial phases of this stody it was found with ci-particles that the region resulting in wing abnormali-

-tles is located near-the venwmal hody aurface at a depth of about 300u.  Following irradiation of the pupae

with varicus nucled, the QO consumptien of the developing organism was decreased. (From abstr, )



1388 Siater, ], V., Ameér, N.M,, ‘Tobias, C.A. MODIFECATION OF RADIATION RESPONSE DURING
EMBRYONIC DEVELOPMENT BY THE USE OF ELEVATED TEMPERATURES, (Abitr,) P. 241 in "2nd Inter-
nadooal Congress on Radistion Research, Hamogste, Yotluhire, Bugland, ‘511 Augnst 1962". London,
"Silver End Documentary Publications, Ltd, 1962,

The induetion of anorualom wing-development in adult Teibglium by x-irradiation of newly formed pupae
waz first described by Beck (1961), Subsequent studies with a vari variety of temperatures have shown that post-
irradiation incubation at 30°C results in minimal damage, Incubaticn at temperatures higher than 30°C
was found, however, to alter the number of disturbances oocurring, Poat-irtadigtion incubarion ar 38°C,
after subjecting pupae to as linle as 50 5 (250, KVp x-rays), was fond to increase fgnificantly the per-
ceatage of abnormalities produced. When test organisn were irradtated with 1200 ¢ and placed immedi-
avely afterwaxds ar 38°C for virisble time pericds, it was discovered that the combined effects of
x-ireadtation and high vernperatures were more than merely additive, with the maxitura accumulative
effect being reached only after 3 d incubation At that temperature. Irradiated pupae, incubated at
eptimur termipesatures for development (30°C) for 4 -5 d and then exposed to 88%C for as short s period of
tima a2 d prior to ecloiton & sdulis, were still foand to exhibit a considegable increase in tynbers of
malformations. Factorial analysiy showed that the interaction between radiation and dnciubation at elévated
tempergtures was highly dgnificant (p=g, 61);

1360% Whargler, F.E. DIE SADERS TOFFABHANGIGKEIT DER ABTOTUNGS~ UND MUTATIONSRATE BE
RONTGENBESTRAHLUNG VOR Drosophita-ZYGOTEN, (Oxygen dependence of the lethal and mutation
mtes induced by x-irradiation of Drosophila eygotes). Rev. stima Zool, 87 (1660) 245-302, (In German),

The cxyget effect noted by Ulrigch on embryonic and post-einbiyonic mortabity following whole-bady Ir-
radigtion of Drooo& mygotss (Beslin wild) could also be demonstrated in dose-effect curves of F=zygotea
of the ctoss "Berlin wild® X Muller 5 (Basc), Iradiation of zygotes jn & Ny ~atmosphere gave a linear
increase in fraquency of recesslve sex-linked lethals with dose, when plored semi-logarithmically, A
mathematical analysis of the data shows that embryonic and post~embryontc mortality and also mutation
rates could be lowered by half if iyadiation occurs mder conditions of anoxia,

1370 Whrgler, F.E. MODIFICATION OF X-RAY INDUCED EMERYONIC MORTALITY BY DIFFERENT ANGXIA
CONDITIONS BEFORE AND BURING fRRADIATION OF UNCLEAVED Drotophils melanogamer EGGS.

Drosoplilla tnf. Seiv. 35 (1961) 192-3,
See also;

1088 The sffect of ciilture envirenment on the mcepdbﬂity of the grain weevil Sitophiluy geanarius L.
o gamma radiation. (Martin ot al,, 1962)

1242 Some effecti-of ifcadiation on Cocliliomyia hominiverax. (Dixem, 1082}

1243 Respouss of Triboliurn confusum to radiations and other stresmes, (Ducoff and Bosma, 1963)

1254 The effect of gamma gamrna radiation an silioworm eggs. (Henneberry and Sullivan, 1963)

1268 Effect of gammu-radiation an eggs of the silkworm, (Heénnebeny and Sullivan, 1983)

1260 Shidies on the bresding method taking advantage of y=rays in the silkworm. (fapan, Sexicultugal
Experiment Gtation, - Tolys, 1968)

1262  Studies on the radiatidn sepuitivity of Dresophila embryos, (Fohamsen, 1962)

1272 Semibilité aux rayous X de 13 durée de dévelappement des ocufs de Bombyx mori lomque {'irradiation
est effectuée quelques heures aprds le début de 1'incvbation, (Legay and Teulade, 1962)

12853 Radiosensitdvity of various stages of Callogbruchus chinemis L, (Quealstii and Metin, 1953)

1286 Studies on the effect of beta-radiations oo insects, M. 0. The effect of heta-radiations (irmdhtim of

" foll-grown caterpillars and frethly-fomed pgpac) oo the life-history omecE esphalond;
. Stalnton, (Rattan Lal et al,, 1960)

1288 Effect of Co® gamms rays oo the amall cutwerm, (Sidorova, 1963)

1292 Svidies on heavily ionizing particles ~ HILAC studies, (Toblas, 1963)

1294  Experimental analysis of & Mnear dose effect curve reslting from x-irradiation of Drosophila egge
(Wirgles, 1962)

1297 Effects of desiccation of Drosophils females on the frequencies of iradiation induced embryonic
abnoemalities. [Ann.m and Redtan, 1961}

- 1301 Effects of x-ireadiation upeo cell population and morphogenesis in the witg of Tribolium coafusm,

(Beck, 1962)

1308 Temperature dependence of wing abnormality in Tubolium confusum, (Slater et al., 1963)

1309 Partial-body radiavions of queen honey bees. (Lee, 1983)

1223 Radiobiologic studies with Drosophila. (Bexter, 1843)
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1341 Responze of Tribelium larvae te x-irradiation, (Ducoff and Walburg, 1960)

1344 Lethal effeets of X-rays on the housefly, Musca domestica L. (Graso etal., 1962}

1345 Lethal effects of X-rays on Musxca domestica L, (Grasso et.al., 1963)

1335 The response of blood-fed Ae.de.s depypii to gamma radiatidn, (Stahler.and Terzian, 1963)
1384 Effects of temperature and x-tay a~ray irradiation on intrinsic growth rate in popu.lanuns of Drosophila

pgeudoobscura, (Tantawy; 19263)

1-5-8 SPECIES. STRAINS. LINES (COMPARATIVE STUDIES)

Bruel, W,E van dem, Bollaerts, D, RESISTANCE OF Sitophilui gransrius AND Sitophilus oryzz AT
DIFFERENT STAGES OF THEIR DEVELOPMENT TO p-IRRADIATION FROM CQBALT-80, Bull. Inst,
agron, Gembloux Extra Vol, 2 (1980) 883905, {In Frenchy, ’

En grains of whear, 1000 rad of y-rays desiroyed 99% of the egps (2-d old) of 5. pryza, but with-eggs of

S, granarius 2500 rad was required for 98% destruction, 5. granariuy showed a greater tesistance to ir-
radlation at all stages of development than 5. oryza, butthe differences in resigtance decreased at later
stages. With nymphs and young adults of S, oryza 3500 rad prevented development, but 5000 rad was
required for the same stages of S. mnarius. . The y-tays had some actron in sterilizing adults ar approxi-
mately 2500 md, with 5. oryza being somewhat less resistant than 8, granarius, In both species, 5000 rad
or more: was required for complete sterilizing of adults. In seme tests on adults U wae nsed as the-source
of the y-rayy, and 10000 rad killed all insects of both species. (CA 56: 1863, 5081c)

Exdruan, H,E. X-RAY EFFECTS ON SINGLE AND MIXED SPECIES POPULATIONS OF Tribolfum confusum
AND Tribolinm castaneum (COLEOPTERA: TENEBRIONIDA), HW-5A-2886, General Electric Co. Hanford
Aromic Products Operation, Richland, Wash. 24 uly 1962; 8p.

A differenge in redicsensitivity of I. oonfusurn and T, castaneym was found following exposure 10 doses of
2 to 6 kr x-radiation, Reproductive capacity and individual weights were used a5 criteria of radiosensi-
tivity. Populations of flour beetle: were culrured as single or mixed spocies. Sterility in both species and
shortened life~spans In T. confusum oocwred at 6000 1. All other groups exhibited increased reproductive
abilities with time and no. signiﬁcant monalities, Controls in single or mixed populations produced
camparable numbers of F; adults, In Irradiated single populations T, castaneum was gignificandy more
productive, thus indicating greater resistance to x~radistion, Corraborative evidénde was obtained from
mixed populations, inwhich T, castansum constitured 73, 9¢ and 9% of individuals, from controls 2006
and 4000 r, respeceively. At 0 and 2000 r T, castaneum: produced more progeny in mixed species culiures
than alone, whereas the converse was true for T. confusmm, At4800 1, these kaits were absent in both
groupt and T, confusum produced no progeny during the first.2 weeks, Within each species F; production
was affected to the same degree in single and mixed cultures at a given radiation dose. A paper of the
same title was presented at the 2nd International Congress of Radiation Research, held at Hamogate,
Yorkshire, - England, Aug, 5-131, 1982,

Erdman, H,E, THE DIFFERENTIAL SENSITIVITY OF FLOUR BEETLES, Tribolium confusun AND
T. castaneum TO X-RAY ALTERATION OF REPRODUCTIVE ABIITIES, INDUCED DOMINANT LETHALS,
BICMASS, AND SURVIVAL, J. exp. Zool. 153 (1963) 141-7,

Some aspects of growth are reported for x-rayed populations cultured as kngle~ or mixed-specias, Irradi-
ation with 250-kV x=rays was carrfed aut at 1 ju/min to total doses of 2, 4, or 6 ke, Reproductive abili-
ties, measured as the mein mimber of Fy adults per female, for single~species populations of T. castaneum
given 2 b approached control values afrer 1 month, whereas thiose of T, cmfusunﬁpersi:ted below contrals,
Four ke was almost sterilizing, over 90 aud 99% sterilizing respacriveiy for T, castineum and T. confusum,
white 6-kr doses induced complete sterlity in both species. Dominant Lethals Induced by Zkr were ap~
proximately twice as.abundant in T. confysum 2¢in T, castanenm, Increased ferttlity with time was
considéred evidénce that nmdifferentiated gametes wete mate radioresistant than matire ones, Selective
elimination of a flour beetle species {T. confusum) in coexistence was indicated at exposures > 4 kr but

< 6 kr. Interspecies antigonism and 2~kr itradiation, as an environme:ital stess factor, appeared additive
in adversely influencing the reproductive abllity of T. confutum, The dm—respmse curves for repro-
duction were linear up to 4 kr except far T. confusum. ‘After 4 L the dose-response curves departed from
linearity for both species. Biomass (ugndard dry wt) [ dry wt) of F; adults decreaséd with increasing dose; however,
the weight of individuals was not sltered. Parental miortality was not affected at 2 and 4 ki; 84 -100%
were alfve 2t 10 weeks, In the 6-kr group, 75 and §8% of T, confusum were slive in the single- and
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See aiso:

mixed-species populations; respectively, indicating that irradintion and cosxisence reduced survival.
Thus, these 2 organiyms of similar biotogy differed radiologically, -as seet: by the averall greater radio-
nce of T; castanenm corapared with that of T. canfusum. The one more pair of chromosomes in

T. cagtaneum probably does not satisfy a genetic interpretation of radioinduced damage. but physiologic

and cytogenetic factors may be responsibie. (MSA 18:1964, 9864), A repor, under the same title, was
published as HW-8A-2550, General Edectric. Co, Hanford Atomic Productz Operation, Richlapd, Wash,
12 Mar, 1963, 18p,

Lilers, H. REACTIONS TOX-RAYS OF A NORMAL AND A HCN-UNSUSCEPTIBLE 3TOCK OF Drosophils
melanogaster. (Absir.) Int. I. Rad. Biol, 6, 4 (1963) 380,

Two stocks have heen compared in rexpect to some reactions of the males te x-rays; the normal stock
Berlin wild (+B), which is highly susceptible to HCN, and a 2nd (R 11), derived from the former by selec-
tion, which is rather unsusceptibie to HCN, Simultanecmsl)r the larter stock is resistant to DDT, The
selection work had been done in respect of DDT-resistance. After giving HCN-gas the LTs values (in
minutes) for the susceptiblr. stock are about 8+ 0 for the males, and 9-2 for the fernales; the corresponding
values for the imsusceptible stock are 12+ 0 and 13-3, Afrer these times of exposure there is 100% morali-
ty in both sexes in the firat stock, The males of these stocks have been imradiated with doses of 1.5; 3: 0
and 4-5 kr {100 kV: 8 mA; 1-7 mm Al; 430 rfnjjn) in air and individually and repeatedly crossed with one
Basc female each in intervals of 3 d until the 3rd brood, In the F, two characters have been stndied;

{a} the percentages of ferzile cultures, {b) the numbers of progeny per fertile culure, It could be seen,
that atall dosages and in all broods the males of the R 1 steek give higher values. In the (a) experiments
the differences rise with rising dose in 211 broods showing P valnes < 10710 for 4.5 kr. In the (b) experi-
mems the absolute differences diminish with rising doses, especially in the 3rd brood with the Iowest fer-
tiliry, In the F, giving the numbers of sex=linked recessive lethals no differences could be seen between
the 2 stocks at the 3 dosages in the ist brood, But in the Znd brood {mainly tpermatids during irradiarion}
the percentages of lethals are smaller in the R II stock ar ali dosages, the differences growing with rising
dose, In the 3td brood no sharp decrease in the rate of mutations can be seen in the R II stock giving
somewhat higher rates than the 4B stock. In the 2. 0 ki experiment, for insmance, the relative values of the
mutation-rates in the rwo stocks in the 3 broods are: +B=1.4; 1-2; «8andRII=1.9; 1.0; 1.1, In
réspect to the different brood patterns of the 2 stocks reference is made to the results of other authors,
especially to the experiments of Sobels, who found 2 sharp rise of mutation-rares in the second brood
(spermatids) of a normal stock, when the flies had been jradiated in ap HCN-atmosphere. (Essentially
abstr, ¥

773 The use of ionizing radiation in the preservation of ceresl products. (Dal Monte, 1959)
T8 Effects of irradiating single and mixed species of beetles, (Erdman, 1961)
178 X-ray tolerance of two related species of beetles, (Erdrnan, 1982)
1222 Effects of radiations on insects. .(LaChance, 19'62)
1226 Effeets of gamma radiation on various stages of three fiuir fly species, (Balock et al,, 1963)
1228 The susceptibility of the confused flour beetie {Tribolium confusum Duv,) to gmma radiation,
(Banham, 1962)
1229 Radiation effects oo reproduction in plateaued and unselected strains of Tribolium castaneurn,
(Bartlert and Bell, 1961)
1230 The effect of irradiation on reproduetion in two strains of Tribolinm castaneum Hetbst, (Bartlettand
Bell, 1362}
12468 X-ray efiects on different life stages of two flonr beetle species (Tribollum contfusum, Tribolium
castaneumn), (Erdman, 1962} *
1247 Comparative x-tay sensitivity of Tribolivm confusum and T. um (Coleoptera: Tenebrionidae)
at different developmenta? stages during their lifecycle, (Erdmau. 1962)
1280 Stwudiesonthe effest of ionizing radiation va the development of ingects. (Palil and Iirkovekii, 1962)
1320 Radiation ¢ffects qp-genetic systemns. (Oster; 1961)
1328 Radiobiologic stidies with Drogophita, (Baxter, 1983)
1388 Relaronship betwean Y-chromosome and lengevicy in Drésophila melanogastet, especially in term
‘of the radiation effect. (Tobari and Moriwakl, 1961}
1340 The effects of gamma-ray frradiztion on certain species of stored-product nsects. (Deanis, 1961)
1343 Effects of gamma radiation on Culex fatigans egg rafrs, {Ghosh et al., 1961)
1347 Preliminary studies on irtadiztion of some common stored=grain insects in Pakistan, (Huque, 1963)
1349 Comparisons of inbred and random bred iarval survival 10 1200 r. (Lovellette and Ratry, 1962)

369



1375

1378

1377

1378

370

1856 Effects of gamma radiation on three species of Fhilippine inssct pess, (Viado and Manoto, 1963)
1481 Disinfestation of dried figs by gamma radiation, (Papadoposnlon, 1963)
1483 Irradiation of frules and vegetables in a mibile ecbalt 60 wniz. (Harvey, 1983)

I-C HRadiation Effects on Insect Populations
I-C=-1 MALE COMPETITION

Daine, D, A,, Schmidr, C,H. THE IMPORTANCE OF COMPETITIVENESS OF RADIOS TERILIZED MALFS
IN MOSQUITO-CONTROL PROGRAMS, p. 185-8 1n "Proceedings of the 49th Annual Meeting of the New
Jersey Mosquito Extermination Association, 1962",

The failute of 2 mosquito (Anopheles quadrimaculatus) eradication trials was analyzed for conttibuting
factom such as sexual vigour, competitiveness, flooding ratios, ec. Differences in pupal moetality and
aduit viability in A&des aegypti depend on age of pupae at jrradiation, Data are tabulated on effect of
exposure to y-radiation in the pupal stage on adult emergence and viabitity., Effect of radiosterilizarion
on competitiveness was examined in the two species, Pupal age at {rradiation also markedly affects post=
irradiztion competitiveness of quadrimaculatus, In dedér 1o check on the mating of laboratory-reared
males with wild females spepn of quadrimaculats were labelled by exposing larvae to P32, Such adults
are oot harmed by their ingested radicactivity and mate normally under laboratory conditions, labelled
spermm-in the spermathecae readily identify fernales after meating with labelled, laboratory-reared males,
The technique should allow such lnseminated females to be identified in the field,

Hennebesty, T.I., MeGovern, W, L, EFFECTS OF GAMMA RADIATION ON MATING COMPETITIVENESS
AND BEHAVIOUR OF Drosophila melanogaster MALES, ], econ, Ent, 56, 6 (1963) 739-41.

Immedistely after reatment 3= to 4~d old males of D, melinogaster Meigen exposed to 16 kr of
y-eadiation did not mate g3 readfly or as many times with virgin: fernales as untreated males of males ex-
posed to § k. However, males exposed to 16 ke recovered within 24 h and normal mating frequency and
bshaviour oscurred. When tnale flies exposed to 16 kr were held for 24 h before mating, the number of
matings per day was not affected and there was very little effect on mating competitiveness of these males
as compared with untreated males. {Auth. summary)

Stefrnnaes, @., Kvelland, I, SEKUAL ACTIVITY OF Drosophila melanogaster MALES. Hereditas 48
(1962} 442-70,

The experiments were divided into 3 groups (0. 24. 72) aceording to the {approximate) age in hours of the
males at the time of ftradiation, They were mated to several vitgin fernales during two 12-h mating
periods interrupted by a 12-h celibacy period. All matings were observed, the ingeminated females
isolated, and the offspring counted. Among very young males {during first 12 b after emergence from
pupdl case) a considerable portien copulate before being able to create offspring, Sexual activity is higher
in the 1st hour after males are transferred from isolation to fernales (true for all males except group 0),
Activity is almost the same durng both mating periods for groups 24 and 72, The frequency of sterile
matings seems to increage with the oumber of matings a male i capable of performing during a 12~h
peciod, The average brood size seems to decrease with increased sexual activity of the male, Males with
high activity have, in their 1y masng after a celibacy pesiod, a much higher brood than males with low
activiry,

Weidhaas, D,E., Schmidt, C.H,, MATING ABILITY OF MALE MCSQUITOES, 3&1& aegypti (L.),

STERILIZED CHEMICALLY OR BY GAMMA RADIATION, Mcaguito News 23, 1 {13963} 32-4,

The effectiveness of males sterilized by apholate (2, 2, 4, 4, 6, 6-hexahydros2, 2, 4, 4, B, 6-hexaliy
{i-aziridinyl}-1, 8, 5, 2, 4, 6-trlazatriphosphorine) and of males stepilized by y-rays it compared for
reduction in reproductive porentizl amoig caged populations of the yellow fever mosquito, ARdes aegypd L,
For lrradiation, groups of male pupae >24 h old, were given 8000 r and 10 GO0 1 y-rays (Co®=source)

at ~8690 t/min, For chemosterilant trezunent, groups of unimadiated males were fed for the fist 3o 4 d
after emergence on 1% apholate in a 20% aqueous hpoey solution, Subsequent crogsing tess and their
results are described.  Chemosterflants appear to offer an effective method of sterilization withour damag-
Iog the mating ability of A. aegypti, hu: dosages of radiadon sufficient for sterilization of males prevent
them from competing fully with nermal males, Further studies may develop 4 method of administering
radiation af a time in the life cycle which will nat decrezse male competitive ability,
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763 Radiation-induced serility in the ingect Rhodniug prolixus, (Baldwin and Shaver, 1943)
804 Quelques résulzats supplémentaires concernant I'influence des rayons gamma sur les chrysalides et les
ceufs de 1a teigie de la farine ”E@eﬂia kuchniella Z,* {(Pelerents, 1983)
807 Some effects of gamma radiation on the reproductive poteritial of the eodling moth, Carpocapsa
pomanella (1.,) (Lepidoptera: Olethteutidae), (Proverbs and Newten, 1962)
1284 Influence of gamma radfation en the development and fenility of the codling moth, Carpocapsa
pomonella (L.) (Lepidoptera: Olethreutidae). (Proverbs and Newton, 1962)
1427 Effects of jonizing radiation on insects and other acthropods, (Stone, 1063)
1446 Mass production of stevilized male ABdes segypti. (Fay et al., 1963)
1455  Sterilization of the Mediterranean fruit fly and its application to fly eradication. {Katiyar and
Valeric, 1983)
1458 The spplic.tion of huclear energy to agricmiture, (Mch, 1963)
1478 On the role of lethal mutants in the control of populations. (Borstel and Buzzati-Traverso, 1962}

I-C-2 BEHAVICUR

Hungate, F.P, RADIATION AVOIDANCE RESPONSES IN ANIMALS, (Abswr, AlATEZ) p-3 In "Research
and Development {n Progress. Biology and Medicine, Issue No,2", TID-4201, Divition of Technical In-
formation, AEC, Nov, 1983,

A vaciery of animal species were tested. Exposure to 500 ¢ of y-rays has failed to identify an avoidance
response. in Drosophila, Attempts to selectively breed a strain showing an avoidance response have as yer
been unguccessful, apparontly because of an Inadequate selection agaiust those animaly unabie o detect the
radiazion.

Xpymes, B.I'., Dpanauna, .M., Bapeuckan, H.T', NCBEIEHUE OAONOBOHR MYMKH
{Drosophila melanogaster} BO BPEMA TYYEROIO BOIAEHCTBUS. Pajyuobionorus 2,
2 {1962) 272-%,

Khrushchev, V.G., Pravdina, G.M., Darenskaya, N.G. BEHAVIOUR OF THE FRUIT FLY {Drosophila
melanogaster) DURING IRRADIATION, Radigbiclogy 2, 2 (1962) 150-60, AEC-rr-5429, Mareh 1964,
Translation from Rediobicloglya 2, 2 {1962) 272-9,

A marked drop was ohserved in the number of eggs lald by imadiated females, A series of experiments in
which the disposition and combination of the radiation sources were varied showed that mider existing con~
ditions the fernales avoided ovipositing in the zone of ireadiation, Co® and P2 (2~ 0.2 mc/em) were
used. The threshold of sensitivity to S-radiation from P32 did not exceed 0, 02 t/2ec. The need in stremed
for taking into account the chatacter of the response reaction to irradiation when compating the radio=
sensitivity of different species.

Pavan, C, A COMPARATIVE STUDY BETWEEN NATURAL LETHALS AND LETHALS INDUCED BY
RADIATION IN POPULATIONS OF Drosophila willistoni, (Abstr, HID583) p.49 in "Research and Develop-
ment in Progress, Blology and Medicine. Ismue No, 1%, TID=~4200, Division of Technical Inforraation,
AEC, July 1863,

Two.types of experiments were set up to compare the behaviow of flies carrying rmdiation-induced and
gpotitaneous iethals, In one experiment, flies hiterozygous for 2 lethals, one natural and one induced by
radiation, were releaged among the populations of 2 istands in the bay of Angra dos Reis in Beazil, On
July 26 populations cages weee et up, . 3 coratsting of NIR1, N1RZ, N2R1 and N3R2, and 3 of N3R3, N3R4,
N&R3-and N4R4. About 3000 crosses were made with the marked strains (i. e, 500 with flles from each
cage). A detailed report is pending. (Based on abstr,)

Stark, R.W. THE EFFECTS OF GAMMA RADIATION ON THE BIOLOGY AND BEHAVIOUR OF FOREST
INSECTS AND THE POSSIBILITY OF THEIR CONTROL BY MEANS OF IRRADIATION TECHNI)UES,
(Abstr. KICL39} p. 165 in "Rescarch and Development in Progress. Biology and Medicine, Issue No, 1™,
TID-4200, Division of Technical Information, AEC. July 1963,

‘The profect was initiated {n 1863, The objectivés are to investigate the feasihikity of irmadiation techniques
for control of forest {nsects, particuldrly a bark beetle Ips confusum (LeConte) and-a sawily (defoliator)

aml



Neodiprion fulviceps complex. A Model 2, Co™ hmadiator (1000 ¢) calibrated av 1000 /3 min of ex-
posure was used to irradiate variouvs stages of the sawfly and adults of the bark beetle at dosages ranging
from 5000 10 140000 1, Jrradiation of feeding larvae, vitimate inster larvae, and prepupal larvaz of the
sawfly at dosages of > 1000 r prevented successful development. Ireadiation of pupae stimulated
emergence, and significant mortality did not coeur at < 100 000 1. Behavioural processes of larvae, par-
tienlarly feeding and cocoon formation, were markedly affecied, Sierilization effects cannot be deter-
mined until spring, 1984, Sterilization of both tales and females of the adult bark heetle apparently
occurs at low radiation Jevels (< 10000 1). Gallery pattems, oviposition, mating behaviour and longevity
seem to be little affected at this dosage level. Sterilization to aid in control appears to be a distinet
posaibility if used in conjuncticn with natoral grractants. (From abetr, )

See 2lso:
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8§12 Study on honseflies sterilized with x-rays. (Sacch, 1461)

1209 Study on the evolution of socizl parasitism in the ant, Artempts of genetic Interpretation and plans
for experimental analysis. (Jucci, 1983)

1378 Effects of gamnma radiatdon on mating competitiveness and behaviour of Drosophila melanogaster
males, (Henneberry and McGovem, 1963)

1377 Sexual activity of Drogophila melanopaster males, (Sipfmnaes and Kvelland, 1.)

1471 Sterilization by gamma radiation for the control of the navel oranpeworm Pammyelois transitellg
(Walker) (Lepidoprera: Phyecitidae), {Husseiny, 1883)

1-C=-3 POPULATION DYNAMICS

Marques, E,K,, Maciel, C.M,P, SOME COMPONENTS OF ADAPTIVE VALUES OF HETEROZYGOUS
Drosophila williston] FROM IRRADIATED NATURAL POPULATIONS. Experimentia 17 (1961) 404~5,
{In English).

The analysis of some adaptive components (percentage of hatched eggs, viability, and sterility) in an
isotated namral populatian of D, willistond shows, after irradiation with Cof®, reduced adaptive values
during several generations after ireadiation with progressive recuperation to the control level in successive
generations, However, this population for 15 generations does not attain the percentage of hatched eggs
of untreated populations. (Auth)

Tantawy, A,0. EFFECTS OF TEMPERATURE AND X-RAY IRFADIATION ON INTRINSIC GROWTH RATE
IN POPULATIONS OF Drosophila prendoobscura.  Genetica 34 {1063) 3445,

An experiment was designed using populations of D. pseudocbsoura with different gene arrangements on the
third chremosome, to study the effects of varlous Te temperatures and different dosages of radiation on the
innate capacity for increase, The inpate capacity for increase was found to increase with temperature-and
decrease with higher radiatlon dosages. The mean generation length showed 2 decline with both treatments,
with a greater decrease in the former treatments, Metreproductive rate showed a decrease in both cases while the
finite rate of increase (A} showed an increase in the tempeeature experiment and a decrease in the radiation ex-
periment, Percentage contribution of each age group 1o the rate of multiplication per generation depended
on temperature and dosages of fadiation as well as the genetic background of the population, (Auth.}

Stone, W.S. RESEARCH IN GENETICS. (Abstr. B1D235) p.46 in "Research and Development in Progress.
Biology and Medicine. Isste No,1". TID-4200, Division of Technical Information, AEC, July 1963,

This resgarch includes 1) Population and evolutionary srudies of Drosophila and 2) Direct and indirect’
effects of radiation 4nd their modifications using dominant lethals, recesive lethMy and translocations a3 a
measure of genetie damage, The first part is concemed with the analysis of genetic populitén mructure
including concealed variahility in the form of detrimental, sterile and lethal factors, This is investigated
in small populations, large thin populations and in large dense populations, Fumther extensive tests of
viability, fertility and fecundity ue{lizing other island populations where migration s minimmum will pro=
vide a better iderstanding of the genetic stucture of populations in relation to their size, distibutiop and

' isolation. Studies are being made with D. psendoobscura, D. ana D. melancgaster and others.

Direct and indirect radiation effects ate he.ing studied with Dresophila and microargamsms. Experiments
measure the relation besween radiarion damage and environmental variables such as temperature, paseots
environmerit of the organisms {argon, air, oxygea, helinm, methane, carbon monoxide, nitric ovide,
propane; etc,} under nortnal or increased pas pressure, We are studying these effects on both male and
female D, melanogaster (recessive lethals) and in D, virilie (dominant lethals and wanslocations} over the
foll cycle of apermatogenesis and some stages of oBigenesis, The amount of damage from the same dose of
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radfation may be modified by a factor of 4, therefore they provide understanding of the relationships be-
tween radiation and organism,

Sankaranarayanan, ¥, FITNESS OF IRRADIATED POPULATIONS OF Drosophila melanogdster. (Abstr,
5.58) p.75 in "Genetics of Today. Proceedings of X Intermnational Congress of Genetics, The Hague,
September 1963. Vol.I". Geerts, S.7., Ed, Oxford, Pergamon Press. 1963.

Males in experfmental papulations of D, melanogaster were wreated with acute doses of x-rays (2000,
4000 1, 6000 1 and 7000 r) and the effects of imadiation on population fithess were srudied under conditions
of relaxed selection, the relaxation being obtained mainly, by minimizing larval competition. In one
population, males received an initiak doss of 1000 r units and no further irradiation in subsequent
genetationy, At other dose Yevels, there werepopulations where the males received x-irradiation (1} at
generation O only and (2) &t generation O and in every subsequent genesation, From the latter, sub-
populations were derived where irradiation was stopped after 5, 10 and 15 generations, The components
of fimness investigated are (1) hatchability, (2} vigbility from the larval to the adult stage, and {3) viabili-
ty from the egg to the adult stage, An impartant finding that confirms the results of eailier investigators
is the obsesvation that the radiation induced mertality {dominant lethal effect) {s mainly (but not ex-
clusively) at the egg stage. A second finding fs the surprisingly rapid recovery ta the control level in
hatchability and viability rate following the cessation of irradiaton, A detafled analysis of the second
chromosomes is in progress to get an estimate of the radiation-{nduced genetic load and to gain an insight
as to how much of the genetic load is adaptively incorporated into the gene pocl of the population.

I[-C-4 GENETIC CHANGES

Almefda Toledo, 5. F. VERIFICACAQ PRELIMINAR SOBRE A FREQUENCIA DE GENS LETALS EM POPU-
LACOES DE Mwﬂliﬁdni QUE VIVEM EM REGIOES DE ALTO NIVEL DE RADIATAQ, (Preliminary
study on the frequency of lethal genes in populations of Drosophila willistoni living in regions with a high
level of background radiation}, An. Acad, brasil, Ciénc, 35, 1 {1063) 1068-7. (In Pormguess, with
English summary).

D, willistoni wece collected from regions with a radiation backgroind 50 times above the normal level.
The techniques used were those of Pavan et al, (Genetics 36: 1961, 13). The flies were then crossed with
two marked stocks, and the homozygous individuals obtained in F, analysed, Results are tabulated, No
mdiaton effecs could be detected by analysis under the sampling and testing conditions set out in the

paper,

Blaylock, B.G. CHROMOSOMAL ABERRATIONS IN A NATURAL POPULATION OF Chironomus tentans
EXPOSED TC CHRONIC LOW-LEVEL ENVIRONMENTAL RADIATION, Thesls, Tennessee, Univ, Xiox-
ville, 1963, Eop,

The salivary gland chiromosomes of Chironomus rentans larvae collected from White Qak Creek, an area
contaminated by radioactive waste from the Oak Ridge Natjonal Laboratory, and from &ix uncontaminated
areas were examined for chromosomal abemations, White Oak Creek populations were exposed to 230 rads
per year or about 1000 times background, Chremoszomal mapa were construcied to make a general com-
parison of the banding pattern of the salivary ehromosomes of the C. tentans in the East Tennessee arex
with those of Canada and Eurcpe, These maps were used as a reference in scoring aberrations, Fifteen
different chromosomal aberrations were found in 365 larvae taken from the irradiated population as com—
pared with 5 different aberrations observed in 356 larvae fram € control populations, but the mean number
of aberrations per larva did not differ in any of gpe populations, The quantitative amount of heterozygosity
was essentally the same in the irradiated and the control population, but there were three times the varlety
of ehromesorial aberrations found in the irradiated area. From this evidence it was concluded that chromic
low-level frradiation from radioactive waste was increaging the variability of chromosomal abermations
without significantly increasing the frequency, Five different invemions were found in both the irradtated
and conzrol populations; thtee inversions — 1Ra, 2Lab, and 3Ra ~ were found at a relatively high frequency
and were used in testing the seasonal and geographic distribution, 1In the White Oak Creek population the
frequencies of the heterozygous inversions did not change sigoificantly for a three year period from 1960

to 1962, Also, no changes that could be anributed 7o seasonal change were detected i the frequencies of
these inveysions from June through December of 1961 and Septembér through Décember of 1962, There was
no significant difference in the frequencies of these same heterozygous inveriions between three local geo-
geaphic populations of C, teaians, It was concluded that the 3 invertions which occurred at the highest
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frequencies are endemic to the population of East Tennemee and have been established in the population for
4 long Ume, The frequencies of the standard arrangement, the heterozygous inversion, and the home-=
Zygous inverslon of 1Ra wete significantly different from the expected frequencies as predicted by the
Handy-Weinberg Law. A deficiency of invenion heterozygotes was found which is contrary to the theory of
balanced chromosomal polymorphism, but is consistent with a model proposed by Levene, where under
certain assumptions genetic equilibriurn can be obtainad withour the heterozygote being superior, The
resils show tint chromosomal palymorphism can be maintained in a natural population withomt superiority
of the heterozygote individualy. {Disg, Abstr. 24: 1964, 3022)

Blaylociq. B. ., Nelson, D.J., Auverbach, 8.1, Gslffith, N.A. POPULATION GENETICS AND
RADIATION EFFECTS §TUDIES ON Chironomus tentans, Health Physics Division Annual Progress Report
for Peried Ending June 30, 1963, p.112-4 in ORNL-3493, Oak Ridge Nationat Lab,, Teom. 30 Sep, 1853,

The salivary gland chromosomes of C, tentans larvae collected from White Oak Creek and from 6 un~
contaminsted areas were examined Tor chmmosomal aberratfons, White Oak Cseek populations were ex-
poted 1o a dose rate calculated az 230 rad/year. or about 1000 ifmes background, Fifteen different chromo-
somai abecrations were found in 365 larvae taken from the ftradiated population as compared with 5 dif-
férent aberrations ohserved in 358 larvae from 6 control populations, but the mean number of aberrations
per larva did not differ in any of the populations. The quantitative amount of heterozygosity was ea=
sent{ally the same in the irradiated and the control population, but thére was three times the variety of
chromosomal abesrations fornd in the irtadiated area, From this evidence it was concluded that chronic
low=level frradiztion from radicactive waste was increasing the variability of chromosornal aberzations
withou? significantly increasing the frequency.

Carfagna, M., Solima, A., De Capoa, A, NOTA PRELIMINARE SULLE VARIAZIONI DI ALCUNE
FATTORE DI IDONEITA (FITNESS} IN POPOLAZIONI DI Drosophila melanogaster PERIODICAMENTE
IRRADIATE. (Preliminary note on the variation of a fitesy factor in & periodically irradiated population
of Drosophiia melanogaser.} A Ass, genet, ital, 8 (1961) 277=84, (In Italian, with English surnmary),
Twae populatfons of D, melanogaster were frradiated periodically with small doses of x-rays (100 1 and

500 r). These, and two controls, were maintained at 193 1°C. On the 150th and 22&th day the hatch-
ability and fertility were amsayed on egg samples obtained from fndividigls which had not been iradiated
dirgctly, taken from each population, The telative dats indicate a percentage diminution of these 2 fit=
ness factors in the populations irradiated with 500 r and, to a smaller extent, in those imadiated with

100 r. The diminution in fitnets is Interpreted as being due w the accumulation of lethal genes induced
by the irradiation. At 25-d intervals the numerical levels were determined, altogether 17 timnes, The
totals obrained are significantly higher (with the ¥ test) in the 500-1~ than in the 300-r-population and in

-controls, The heterogeneity test was, however, positive, If confirmed, these observations could be

intespreted as being due to a greater adaptability in the irradiated populations in a selective environment,
(From guth, sumumnary).

Carson, H.L. TRANSITORY INCREASE IN GENETIC LOAD IN IRRADIATED LABORATORY POPULATIONS
OF Dmao@;la malanogaster, (Absr, 5,57 p. 74 in "Genetics Today. Proceedings of X1 International
Congress of Genetics, The Hague, Septemnber 1963. Vol 1", Geerts, 5.I., Ed, Oxford, Pergamon Press.
1983,

in vial populanons in which food, space and change schedule wete rigidly controlled. Populations produced
by this design are small (not more than 200 adukts) and are equitibrated under mm&,.aw selection.
Pepulation size and production were meamred weekly, The experimental populatiohs recelved radiation
treatment; the dose was given over a period of 2 years and totalled 85000 r undts of x-ray, Rate of ad-
ministration was 1000 t/week with 3 periods of 10, 10, and 20 auccesive weeks during which radiation was
suspended, No radiation was given In the final year. Genetic loads carried by each population were meas~
ured three times during the final year, Random lots of eggs from each population were collected, comted
and then adults were reared from these eggs under ideal conditions, Yields of adults from the iradiated
populations were significantly below those of the controls at the first measurement, This indicates that
these populations were carrying genetic loads due to the history of radiation. These differences, however,
wete absent after one year, indicating that the loads due to rediation Had d.ilappeawd. This effect is
ascribed to the efflciency with which natural selection removes new deleterious mutants from small
pepulations, At the termmination of the experiment, population sizes of the experimentals did not differ
significantly from the controls. '



1389

1393

1394

1395

Chmng, €.5. RELATIVE GENETIC LOADS DUE TO LETHAL AND DETRIMENTAL GENES IN IRRADIATED
POPULATIONS OF Drosophila melanogaster, G ics 47, 11 (1962) 14891504,

The effect of iradiation on the relative genetic loads due to detimental and lethal genes expressed by in-
breeding wia wudied by extracting 267 second chromosomes of 1, melanogaster and by examining their
effects on viability in homozygous and heterozygous conditions for one nomirradiated and & frradiated
populations, These Irradiated groups had been maintained in the laborarory for several yedrs after cemation
of the irmadiation, No consistent retationship of these loads to the radiation history of the different popu-
lation was found. The data indicated that the irradiated socks aze nearly at equilfbrium foc both detri-
miental (D} and lethal (L) loads, The overall mean ratio of D o L was estimated as . 58, Slight increase
of D but constant L with crowding condition of culture suggested that the D to L ratio may be underestim-
ated under uncrowded laboratory conditions, The inbred genetic lord effected through stexility has been
expressed in terms of sierfle equivalent with two components of partial and complee sterflicy, Over both
sexes the two components were found to be equally imporzant to their harmfid effects, Approsimataly ane
fourth of the total inbred load manifested through lowered viability and sterility ia contributed by stesility
factors. The second chromosomes of the frradiated populations in heterozygons arrangement with cn bwD
or Cy O marker chromosomnes cavsed sgnificantly redusced viability below the similar combinations of
nonirradiated population. This increased hetezrozygous load due to irradiation was in the magninde of

0, 422540, 0084, Implication of thin finding relative to degres of dominance of derrimental genes is
discussed, (Auth,)

Cordeiro, A.R. CHROMOSOMAL POLYMORPHISM DECREASE DUE TO y-RADIATION ON NATURAL
POPULATIONS OF Drosophila willistonf, Experientia, 17 (1861) 405-6, (In English).

In an 1sclsted natural population of D. willistoni more than 70 000 y-irradiated flies were released within
7 months, A significant decrease of the mean invertion frequancy per individual was established, Some
inverslons in the second chromosome and MC, IAD, IIE, and IIIF were sven rarer than ic the oon-
irradiated natural control populations even 14 months (35 generationa) after the last release, In the imadi-
ated population two new inversions were found (one in the X and one in the thied chromesome). (Auth)

Cordairo, A.R., Reguly, M.X., Centeno, A.]. FRESTORATION, WITHOUT SELECTION, OF BALANCED
GENETIC LOAD BY RADIATION OF Drosophila INBRED STRAINS, (Abstr, 5.62) p.76 in "Genetics
Today., Proceedings of X1 Intgmational Congress of Genetics, The Hague, September 1963, Vol 1%,
Geernts, 5.]., Ed, Oxford, Pergamon Press. 1863,

Starting with wild inseminated I, willistoni from natural populations, four levels of inbreeding were ob-
tained: (a) cutcross, about “ze10 level” {150 strains); (b} outcrosy with sib mating last {5th) generation,
level: 0, 39 (101 stoning from 608); (c) b mating § generations, level: 0. 69 (116 straing from 608), and sib
mating 4% genezations,near level 1.0 (1 sain from 50), Significantly different egg-adult viabilities were
observed among these serfeg (a): 68, Fh (b): 46, 9% (c): 28, Mh=(d): 32. 5%. Levels (b), (c) and (d) strains
were aub=cultured in two sinultaneous and parallel sertes of replications, one (R} received 600 ¢ from a
Co® spurce, the other (K} was submyitted fo the same conditions, except radiation. A total of 127010 egge
have been counted in these experiments, The most pertinent results are: at the (b} and (¢) levels the (K)
did not differ from (R), Nevertheleas at the {d) level radiation produced an overall enhancement of egg-
adult viablliry; K (d)=33, 55, R(d}=44.44% for 10650 eggy fertilized by control and ircadiated sper-
matozod. Nevertheless, the spermatozoa produced from irradiated spermatids and sperynatocytes showed a
slight decrease in & total of 11230 egps, K(d)=92. 5% R (d)=80,8%. The increase of egg-adult viability
amang the (d) tevel "low* class is K (d}="7. 59%, R(d)=40,85%, placing jts average viability over that of
"high” class after radiations. K (d}=82.9%h, R(4)=33. 7%, The variance increated significantly among
the frradiated spermatozoid block, conMdering that the extremes (high and low) of viability regressed
toward the averige more among the radiated than bmem the control the median class showed the greater
incresse in variance. (Fromm abstr, )

Dobzhansky, T. PROGRESS REPORT (ON BIOLOGICAL RESEARCH), OCTOBER 1, 1362 -JUNE 1, 1983,
TID-18792, Rockefelter Inst, for Medical Research, New York, Ilp,

Results are reported from studies on the nature and magnimde of the genetic load in natural populations of
certain species of Drosophila, Resulty are included from experiments on the viability effects of genede
variants in natural populations in homozygous and heterozygous condition, a smdy of chromosomal
varfants in a natural population of Drasophila psendoobscurs, and genesic loads in firadiated populations of
Drotophila, {(NSA 1T: 1963, 24897)
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‘Debzhansky, T, GENETIC STRUCTURE OF NATURAL POPULATIONS, (Abstr, B1Da5s) p.48 in

"Research and Development in Progress, Biclagy and Medicine. Issue No.1", TID-4200, Dividon of
Technical ltformation, AEC. July 1963,

The aim of this research program is to fill some of the gaps in the basic knowledge on which the judgement
of the magninide of the genetic tadiation hazards must rest. Ameng the crucial questions which are still
awairing solution are: (1) how widespread in natural populations are gestetic variants which are derimentzl
in dounble dose while favorable theterotie) in sinple dose; - (2) are such genetic varizots mersaly temporary
adaptive expedients, soon to be replaced,. as.claimed by some authors, by highly fit homogygotes, or do
they endure for & lang 1ime; (3) are the effects on fimess of the genetic variants found in natural popu-
lations morze or less constant ofd dent on i tion with ather variane in the same populations; and
(4) are many gene loci represenmd in natrel pepuiations by numerces. alleles or only by 2 single or by

two glleles.

Marques, E. K., Winge, H., Napp. M., Maciel, C.M.P, PERSISTENCE OF LETHALS IN IRRADIATED
NATURAL POFULATIONS OF Dmhﬂa willistoni. (Abmr, 5.63) p.76-7 in "Genetics Today, Fro-
ceadings of XT Intexnational Congrew of Genetics, The Hague, September 1863, Vol I", Geerts, $.J,, Ed.
Oxford, Pergamon Press, 1963,

An isolated wood in the grasdand regfon of R,G. Sul (Brasil) received during one year 8 relesses of abour
71000 individuals Fy of irradiated samples from a taboratory populavion originated from the same wond,

A total of 45000 1 from a Co# y-source was delivered to these 6 sampies, The F, of the lamt irmadiated
saraple, 6R,, at well as the samplea vollected {n the isolated wood, 5 generations (N6R,) and 15 gene~
rations (3NERy) after the release of 8R | have been genetically analyzed for the I and I8 chromaosomes,

The 6R, exhibited a significant overicad of leihals (I chromosome: 69, 75%; II chromosome: 30, 8% in
regard to irs control values from another unirradiated 1solated wood (11: 26: 347 I 12.02%), The alle-
liwn increased for each sample: 1E 6R, =6, 3%% and Control= 1, 020 IIL: 6Ry =4, 00% and Control =0, 2%,
This increase persisted 15 generations in nature: NER,: I1=4,82% I1=3,22%. This high allelic frequency
was maintained in spite of the retumn to control values of the I chromosome lethals, The I chromosome
lethal frequency was still significantly higher than the control (44, 44%), The allelism tests intersamples
(6R; ¥ N6R,:I1=5, 18%; =3, 0%% and 68, X Cantrok I1=0.22%; 1II=0, 0% allowed us to estimate the
radiation induced lerhal persistence at the NER,; 1o be 75, 82% for the J1 aod 89, 519 for the OI chromosome.
The same type of calculations made for the 3N6R, gave 11,48% for the Il and 5, 3%% for the HI chrome-
some, as values of lethal persistence from the 6R;, 15 generations after under natural selection, There are
indications that several components of the adaptive value were depressed (1) and that chromosamal in-
versions might "protect” some lethals (2), The persistence of some lethals suggests their complete reces—
sivity as even some balanced effects,

(1) 1383
%) 1393

Mourad, A, -K., M. EFFECTS OF IRRADIATION IN GENETICALLY COADAPTED SYSTEMS, Genetics
47, 12 (1962) 1647-62,

(For abstract, see Mourad s thesis, ref. 1308.)

Mourad, A.-K., M, EFFECTS OF IRRADIATION ON GENETICALLY COADAPTED SYSTEMS, Thens.
Columbia Univ,, New York. 1962, 42p,

Expeximental papulations of Drosophila psewdoobscura kept in laboratory population cages, were nsed 10
study the effects of exposure to fonizing radiation. The popuiations were poiymaﬁ:.mc for AR and CH gene
arrangements in the third chromosomes, Only AR, or ondy CH chromosomes, were exposed to radiation,
Since the gene arrangements were recognizable cytologically, it was possible to follow the destinies of the
Irtadiated and the non-irradiated third chromosoimes in the populations, Control experimental populations,
with no radiation histories, were also studied, In populations Nos, 2 and 4, Flies carrying the AR chromo-
somes of the foundation stock were exposed.to 16 000 r-units of x-rays, and the populations were allowed
o breed without further irradiation, The frequencies of AR chromosomes declined at first, but subssquent-
ly recovered, and in one of the populations almost reached the same squilibrium state as in the control,

It populatians Nos 4 and 5, the CH chromosomes of the foundation stock received 12 000 r~units, and ne
further radiation was 2pplied. The frequencies of CH chromotomes declined more rapidly tharn in the
control. In populations Mos, 8 and 9, flies carrying the AR chromosomes were treated with 16 000 1 of
x-1ays, and theteafter the populations teceived in every generation an inflow of AR chromosomes exposed
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to the zame amownt of radiation, Compared to the controls, the frequencies of AR chromosomes ware
depressed, but the polymorphism was nevertheless preserved. (Diss, Abstr, , 25; 5 1962, 14943,

Mukai, T. A RADIATION-GENETICAL CONSIDERATION CONCERNING THE $TRUCTURE OF NATURAL
POPULATIONS. p.159-65 in "Proceedings of the Symposium on Genetlc Effect of Radiation, Misnima,
7-8 November 19604", Jap. I. Geneét. 36, Suppl. The Genetics Society of Japan, 1961 (In English).

According to Dobzhansky's classification (Cold Spr. Hazb. Symp. quant., Bicl. 20 (1955) 1-15), there are
wo mutually contradictory hypotheses conceming the genetic structure of natural populations, i,e,, the
clastical hypothesis and the balance hypothesis. From the present study it appears that there are 2 kinds of
mutation in Drotophila melanogaster, the balance hypathesis applying to one {about 2/3) and the classical
10 the athet {remaining 1/3). Heterosis seems w be destroyed by spontanecus mutations in the genetc
background, but compensated by a high mutation rate. There may thus exist an equilibrium sach that
mutation at one locus supplies variability of its own but at the same time causes a decrease in variabjlity
at ether loci,

Oshirma, C., Kitagawa, O. HETEROZYGOUS EFFECTS OF INDUCED LETHAL GENES ON PRE-ADULT
VIABILITY IN Drosophila melanogaster AND THEIR PERSIS TENCE IN EXPERIMENTAL POPULATICONS,

p. 16%-78 In "Proceedings of the Symposium on Genetic Effect of Radiation, Misnima, 7-8 November 1950",
Iap. 1. Genet. 36, Suppl. The Genetics Society of fapan. 1961, (In English),

A 2nd chromosome of Samarkand Isogenic strain, which was irradiated by x-rays of 500 or 1000 ¢ was
fsolated by C.M.1. methed. The other major chromosomes were substituted by Sarnarkand chremosomes.
27 lethal genes were obtained and 2 of them were found allelic, These lethals have been maintained by
Cy balanced system, The heterozygous effects of sach lethal gene on pre-adult viability were estimated
on heterozygous and on homozygous genetic background, The mean coefficient of selection ou homo-
zygous genetie background was 0, 04836 and on heterozygoud genetic background it was 0, 61640, The
genetic background, on which a lerhal gene was placed, was proved to have a remarkable influence on the
individual heterozygous effect of thie lethal gene con viability. No correlation was observed between their
coefficients of selection on both genetic backgeounds, Some lethal genes wete introduced separately in
experimentz] popuiations and their individual persistence was observed during about 30 generations. For
st 10 generations, thedr decreasing frequencies neemed te depend on the magnitudes of selection coef-
ficients, and later their frequencies gradually decreased at a simifar taze that was theoretically assumed
{8=0). (Auth, summary}

Pipiin, §,B., Sullivan, W.N., A SEARCH FOR GENETIC CHANGE IN Drosophila melanogaster EXPOSED
TO COSMIC RADIATION AT EXTREME ALTITUDE, Aerospace Med, 30 (1959) 585-98,

In all, 10761 Drosophilae were exposed as larvae to primary cosmic radiavon during a balloo., flight
which remained frotn 78 DOC - B2 000 feet for 16 h. The control series included 7742 individuals, No
demonstration of X chromosome breakage or gene mutation at specific X chromosome locl was possible
either because of the rarity of thindown hits or of nuclear collisions or because of lethal effects of the
former, (Auth. summary}.

B(')chnig, V. ALTERATIONS OF VIABILITY CHARACTERS IN AN IRRADIATED PGRULATION OF
Drosophila, {Absir. §.58) p. 75 in "Genetics Today. Proceedings of XI International Congress of Genetics,
The Hague, September 1063, Vol,I", Geerts, §.7., Ed. Oxfond, Pergamon Press, 1963,

Alrerations of viability of Drosophila melanogaster have been studied after x-taying a population in sts
consecutive generations, The population used hag been derived from the Berlin wild stock, In each
generatfon 500 males and 500 females (1 -5 d old} have been imadiated with an acute dase of 2100 1,

Up ta maore than 30 generations of irradiarien viability characters have heen studied in intervels of abour

5 generations by tesring lifespan, fecundity, and fertility after application of different x-ray doses ranging
from 0-100 lr. The results obtained show that in each of the & characters studied the irradiated population
reached a significan:ly higher degree of viability than the Berlin wild stock under all experimental con-
ditions, The higher fitness of the irradizated popularion iz éxplained by an effect of hetercsis, A great
number of mutations mua have been induced by the irradiations and accumulated in the population, Asa
comsequence 8 higher d of heterozygosity must have been reached,

-5
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Reguly, M.L., Cordefro, A.R. MUTATIONAL RECURRENCE OR GENETIC COMPENSATION OF LETHALS
IN Drosophils NATURAL AND TRRADIATED POPULATIONS? (Abdtr, 5.60) p. 75 in "Genetics Today,
Proceedingy of XI International Congress of Genetics, The Hague, September 1963, Vol 1", Geers, S.J.,
Ed, Oxford, Pergamon Press. 1963,

The rotal frequency of 30. b lethal I chromosornes of D. willistonl from an ircadiated "A" population do
not differ from the control "E" population, 30, %% (x2 =2.17) (714 strains), This analysis was made

77.5 generations after radiarfon, The "A" populatidn exhibited 6 out of 10 retested lethals and ¢he "E"

3 of these. Névertheless, 3 lethal loct are exclusively found in "A4" imadiated population. The ailelism
tests we-perfermed and the caleulated average mutation tate per locts in the I ehromosome of willistord,
0, 000008 obtained from the dats of Dobzhansky et al.* allows the estimarion, with Wright's formulae,

of the equilibeium levels for éach lethal assuming compiete recesivity, According these calculations the
6 more frequent tnduced lethals, stiil present in population "A" and the 3 spontaneous alleles of "E*
population afe at 10 to 24,4 times above the expected values. The lethal survival in paroce, at such high
frequencies, can only be expiained by mutation pressures many times above the normal avemge cbhserved
or by overdominanz alleles providing genetic compensation or both, by mutational and balanced effects,
We suggest that sélection of modifiers and or overdominant allelic fotms, tends to buffer (balance) the
recurrent lethal producing loci.

* {Genetics 37: 1952, 650)

5af Paulo, Brazil. Universidade, Faculdade de Filosofia, Clencias & Letras, GENETICAL EFFECTS OF
RADIATION: A COMPARATIVE STUDY BETWEEN NATURAL LETHALS AND LETHALS INDMXCED BY
RADIATION IN POPULATION OF Drosophila willistoni, Progress Report, THI-17699, 12 Jan., 1963, 15p.

The frequency of mutants in an island popuiation after the inmeduction of natural and radie-induced
miitants was studied. In naturzl populations lethal genes ate eliminated rapidly and non-unifopmly, and
lethals have strong and variable effects in the hererozygotes. In cages, relatively high frequencies of
lethaly ave sili maintained even after 18 generations: the seme genes have no deleterious effects in the
heterozygotes and, in some cases, even appear o induce an increase in heterozygote vizbihly In the
natural popuiations no difference was detected berween natural and induced lethals and their elimination,
In laberatory populations (in 6 out of 8 cases) the frequencies of the rdiation~induced lethals dropped
below that of the natural lethals after 15 geoerarions of selection, Results are tabulated, Further genetical
and statistical analyses are under way, Summarizing, 1) recessive lethals are far from complerely re~
cessive; 2) the effects of the Iethals in heterozygotes are not absolute but vary with envircnmental con=
ditions; and 3) recessive lethals, even when heterotic, are almost dominant when the eovironmental
conditjons are not too drastic,

Sperlich, D. POSITIVE HETEROSIS EFFECT IN THE STRUCTURALLY POLYMORPHIC SPECLES Drmghiia.
subobgewra, Z. Vererblehre 90 {21959) 273-87. (In German},

A highly polymorphic race was irradiated once in each of 4 successive generations. The shifrs found in
the next generation in equilibrivm frequency of structural heterozygotes were interpreted as due to disturb=
ances of the adaptive gene complexes of the different types. A new loversion induced by the radiation was
tested in competition experiment with other structural 1ypes and fréquency of heterozygotes ar equilibrium
showed that these had a selective advantage. Here at least the positive heterosis effect must be due 10
position effect. The primary spread of 2 new rearangement may depend on position effect, while with
suppression of recombination secondary genic adaptation may occur, which later may mask completely
the original position effect, (TID-3098, 4181)

«
Taotawy, 4.0. DEVELOPMENTAL HOMEOQSTASIS IN X-RAYED POPULATIONS OF Dr DsoE a peeudo-
obsoura. Genetica 33 (1968) 222-43,

An experiment was designed to study the effects of variots dosages of x-imadiation on different gene ar-
ranpements-{AR and CH) of the thind chzomosome of D, preudeobacura, with respect to quantitativecharac-
ters, Egg production showed an inzignificant decline at 1500 r and an increasingly strong reducrion by
3000 and 4500 r, Other characters stidied {emergence, longevity, body size, and weight) generally
showed the same trend, Ifvadiation of both gene amangements usually gave more reduction in fitness
characters than did irradiation of cne gene arrangement alone. Irradfatien cavsed an increase in pheno-
typic variability as expressed by coefficients of variadon, Heterosis in F, was observed for most of the
characters studied, and & breakdown of hetercsis in Fy, Heterosis was enhanced by irradiation at higher
dosages. Relative indices of general performance indicate that the adaptive values decreased with the
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increase in radiation dosages, In all cases the heterozygous genotypes are the fittest while the CH/CH
homozygote was the least fit, (Auth.)

Toponmanoea, T.A., 3IKCOEPHMEHTAJNEHOE HCCAEAOBAHHE MYTALHOHHGTO IMTPQ-
UECCA B NONYAANUAX. K. ofw. Buon, 23,5 (1962) 259-69.

Toropanova, T,A, EXPERIMENTS ON MUTATION FROCESSES IN POPULATIONS, Zh, obshch, Biol, 23,
5 (1862) 859-69,

Lines of Drosophila melanogaster from different ecological background have different natural mutation
rates. These differences persist even after the population lineshave been subjected to ionizing radiations, In
heterozygotes, recesive lethal mutations lead 1o decreased resistance in the face of unfavourable con-
ditions. (Inhaltsverzeichniye sowjetlscher Fachzeimchriften, ser, INB, 12, 1: 1963, 20%.4. To MB}

Wallace, B, FURTHER DATA ON OVERDOMINANCE, (Absir. 5, 56) p. 74 in "Genetics Today. Pro-
ceedinga of X1 International Congres of Genetics, The Hzgue, Septmbe: 1963, Vol.¥*, Geers, 5.1.,
Ed, Oxford, Pergamon Press. 1963,

See 1410,

Wallace, B, FURTHER DATA ON THE OVERDOMINANCE OF INDUCED MUTATIONS, Genetics 48, &
(1983) 633-651,

A sty of x-ray induced mutations (exposues of 0, 250, 750 and 2250 r) ir hererozygons conditon on the
viability of M_ meianogaster otherwise (1) homozygous for their second chromosomes, (2) heteto-
zygous for 2 different second chromosomes of the same local populations, or (3} heterozygows for 2 second
chromosames of widely separate origins is described; the study comprises nearly 8200 cultures. ‘The data
Indicate that the newly induced mutations affect the viability of otherwise homozygous individuais dif-
ferently from that of heterozygores; they suggest -further that on the average the viability of homozygotes
is enhanced by new mutations in heterozygous condition while that of heterozygotes it impafred, The
differénces in viability under analysis are extremely amall, (Auth.}

Wallace, B. THE INVESTIGATION OF THE GENETIC STRUCTURE OF POPULATICONS, Period coversd:
1 Oct, 1860 -31 Oct, 1961, TID-14463, New York State Call, of Agriculture, Tthaca, 30 Nov. 1961,
15p,

The viability effects of newly induced second-chromosome mutations are expressed in heterozygous con=
dition. There appears to be very litde effect. Three levels of irradiation (250, 750 and 2250 1 %-18Y8)
wete used. One interesting poinc 1s that the regression of viability on radiation exposure has consistently
beeq pasitive for fies bomozygous for entire secand chromosomes while it has been negative for flies
carrying two different chromosomes from the same population, At one time, this difference bordered on
staristical significance, An analysis of data cbtained from Dobzhangky 1s described which is believed

to prove the existence of over-dominance, In brief, if over-dominance does ot exist, the viability of
homozygous and heterozygous individuals should converge on a commion point at the upper end of the
viability distribution. In comtrast to this expecration, the vigbilitles of homozygotes and heterozygotes
diverge in the region of high viabilities, New work on the study of inversions and deficiencies is also
described.

Wallace, B. THE INVESTIGATION OF THE GENETIC STRUCTURE OF POPULATIONS, Period coveted:
1 Nov, 1962 -31 Oct. 1963, TID-1§898, Comell &niv,, Ithaca, N, Y. Dec. 10, 1969, 27p,

Results are summarized from sudies on redioinduced and spontaneous mutations in populations of Drasophita
melanogaster. Data are included from a study of the viability effects of spontaneous mutations, the rate

at which tecond chromesome lethals arise by spontanecus mutation, and the effect of these lethals an the
viability of heterozygous carriers in populations of D. melanogaster. A list is included of papers published
a3 a result of these studies. (NSA 18: 1864, 6618)

Winge, H,, Maclel, C,M.P., Napp, M,, Marques, E, K. GENETIC EFFECTS OF y RADIATION ON
NATURAL POPULATIONS OF Drosophila willistoni. Expedentia 17 (1963) 406-8, (In Englishy,

An isolated natural population of D, willistoni for a year supported a considerable admixture of F; Cc#0=
irradiated flies, The genetic analyss showed that the frequency of the lethal and semilethal alleles afeer
5 generarions decreases rapidly to the normal, The frequency of the lethal alleles was still high, After
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15 generations it decreases 1o the level of the natural control populations, Individual lethal alleles pro~
duced by irradiation remain in the population, {Aunth.)}

745 Entomelogical aspects of radiation as related to genetics and physiology. (Grosch, 1962)
790  Influence de 1'irradiation sur les adulies de Sitophilus sasakii Takabashi (Curculionidae) et leurs
descendants. (Laviolette and Nardon, 1963)
791 Action des rayons y du cobait 60 sur la mertalité et la ferrilité des adultes ¢ un charangon du riz,
(Laviolette and Nardou, 1963}
1050 Effects of a prolonged exposure of artifical populations of Drosophila melanogastet to MaCl,.
(Carfagna et al,, 1964)
1208 Changes of reproductive performance 'of Drosophila willistoni at two inbreeding levels, (Centeno
etal,, 1963)
1315 Changes in duantitative traits under selecrion and irradiarion, (Barder, 19833
1314 Répercussion de 1'influence des rayons y dans la descendance de 8itophilus sasakii (Takahashi)
{Coléopt. Curcnl.} Mardon, 1962)
1385 Research in genetics, (Stone, 1963}
1477 Control of insect pepulations through genetic manipulations, (LaChance and Knipling, 1962)

I-C-5 ECOLOGY

Efdman, H.E. EFFECTS OF RADIATION ON ECOLOGICAL SYSTEMS, {Absm, F1A774) p.127 in
"Research and Development in Progress, Biclogy and Medicine, Issue Mo, 2%, TID-4201, Division of
Technical Informarion, AFC. Nov, 1983,

Tribolium eonfusum and T, castaneurn are excellent for studies of radiation effects upon populations in
competition because they oceupy the same ecological niche, T. castaneur: is more tolerant to radiation
than T, confusum except In the egg stage when their sensitivities are the same. Sterility is induced in

T. castaneurn by 6 kr x-rays and closely approached by 4 kr.  After adults had been exposed 1o 2 single
dose of x-ays, a decrease in lethals among progeny with time and a differenrial radiosensitivity of gametes
for ot species were observed. Twenty kr x=rays inhibit larval development io Ephestia and a difference
was noted in the haemolymph protein fractions between x~rayed and control larvae 1 month afier treat-
ment. Ingestion of 0, 03 - 0,04 pc Puf® /Habrobracon wasp induced temporary sterility: 0.11 -0,14 ue pro=
duced permanest sterility, Future studies are discussed.

Platt, B.G. ECOLOGICAL EFFECTS OF IONIZING RATHATION ON ORGANISMS, COMMUNITIES AND
ECOSYETEME,  r,718-55 {n "Radicenclogs, Proceedings of 1st Hational Sympostum on Radicscolooy,
Colorado State University, Fort Colling, 10-15 Seprember 1961", MWew York, Reintiold Publishing Corp.
19€3,

Some mentton of we differcuces in radiation sensitivity is made on p, 248, witl special reference to the
extrems case of Drogophila, Median lethal doses for eimbryos aged 3, 4, and 7} 1 range from 170 -~ 200,
500 10 810 r, rising to 2800 and 85000 r for pupas and adults, respectively,

Stoue, W,5., Wheeler, M. R, Wilson, F.D, GENETIC STUDIES OF IREADIATED NATURAL POPTI-
LATIONS OF Drosth.'iia. Y. SUMMARY AND DISCUSSIONS OF TESTS OF POPULATIONS COLLECTED IN
THE PACIFIC PROVING GROUND FROM 1955 THROUGH 1952, p.1-54 in “Studies In Generics. II.
Research Reports on Drosophila CGenetics, Taxenomy and Evolution”. Wheeler,‘M. R.. Ed, Austin, The
University of Texas, 1942,

Sampies of the circumtropical species, Drosophila ananassae, were collected in Tuly and August for a
S-year pericd, 1955-9, from islands in the USAEC Packfic Proving Ground area. Estimates of the different
dosages received by the various populations are given, The ecology of these island popularions was
studied 1o determine competitors, predators, foed, and the elfect of man-induced changes {destucrion

of habitat, (nsecricide sprays, etc,), The geieral and camparative sizes of the populations were deter-
mined as far as possible, Samples were tested every year for viability, fertility, and fecundity. A quite
consistent finding was the great variability of the smaller atoll populations as compared to the relatively
large population on Ponape, Part of this is due to lesser ability to resist fluctuation with environmental
change. Another very interesting finding is thar isolating factors which reduce fecundity in crossmatings
and crossfertility had developed between several of these populations.



1417 Woodwell, G.M, ENVIRONMENTAL BIOLOGY: EFFECTS OF IGNIZING RADIATION ON ECOSYSTEMS,
{Abstr, E1A1086) p.132-3 in "Research and Development in Progress. Biology and Medicine. Issue No,2".
TID~4201, Division of Technical Information, AEC, Nov, 1863,

Two principal field experiments have been established: one wiilizing an old fieid in the Brookhaven y
radiation field and a second fnvolving a new irradiation facility in 4 near climax forest, Secondary
effects, especially those involving insect populations, could be shown 1o be of great impomance in ana-
lyzing the effects of low-Ievel irradiation on ecosystems,

See also:

1388 Chromosomal abervations In a natural population of Chironomos tentans exposed to chronic low-level
environmental radiatdon. (Blaylock, 1963)

1389 Population genetics and radiation effects studies on Chironomus tentans, (Blaylock et al., 1563)

1408 Experiments on mutation processes in populations, (Toropanova, 1962} -

agi






1418

1419

1420

1421

1422

1423

I APPLICATIONS

I[-A Articles. Surveys

Baccerti, B. L’ENERGIA ATOMICA NELLA LOTTA CONTRO GLI INSETTL (Atomic energy in the fighr
againat Insects,) Acad. econ, agrar, Georgofili IX, 7(1983) 1-18 and 319-34, (In Italian)

Review article, dealing with applications of radiation (sterile male techniqua, nestly).

Boroughs, H. THE ISE OF IONIZING RADIATION FOR INSECT CONTROL IN LATIN AMERICA, I,
i. appl. Rad, Isotopes 13 (1962) 441-3,

Review of small-scale prejects, o far mostly under consideration,

Boroughs, H. THE USE OF IONIZING RADIATION FOR INSECT CON'TROL IN LATIN AMERICA,

Tirrialbz 13, 1 {1983) 32-4. {In Spanish, with Engiish summary),

Reviéw article, amphatizing work on radiarion-induced sterility,

Home, T,, Brownell, L.E. THE USE OF RADIATION SOURCES FOR INSECT CONTROL. p.233-50 in
“Radioitotopes and Radiation in Batomology; Proceedings of a Symposium, Bombay, $-% December 1960",
Vienna, International Atomfc Energy Agency, 1962,

Review article, Different radioisctopes and electrical machine sources of radiation are briefly discuszed,
greater emphasis being placed on radioisotpes because of thetr greater reliability and ease of operation,
The numbers of curies of the mo#t suitable isotopes for various apptications are tabulated, The general
principles of pource design covering radiation flux intensity, optimum dose distribution, and shielding re~
quirements are outlined. Various procedures for the use of rzdiation in control of insect populations are
reviewed, including the sterile-male release technique, direct imadiation of agricultaral products, the
combined use of immecticides witl irzadiation, aad the possible use of radiarion as an inseet repellent, Pos-
sible new applicationy are suggested. A new method for storing grain for a long time without the need for
periodic fumigation invelves the use of a special grain container and radiation processing, Designs for va-
rious irradiatore and sone of the problems encountered are reviewed, Special reference 1 made to small
semi-portable irradiators sultable for Insect sterilization; ta a flexible laboratory irradiation unit covering
both research and field scale epplications; and to some of the large production scale facilitie proposed for
commercial uge, (From auth, }

International Atomic Energy Agency, Vienna, INFORMATION CIRCULAR ON RADIATION TECHNIQUES
AND THEIR APPLICATION TO INSECT PESTS, WPA1/. Mar. 1963, 14p.

The circular is aimed at disseminating research information to reseasch workers in the field, The follow ing
topics related 1o the sterile male rechnique and allied problems will be caovered: Insect tagging technlques;
tracer application in ecology, e.g, flight range determinations; insect population dynamics: development
of mass tearing techniques; effecis of radiationsgn insects; radiation sterilization applications; amd irradia-
tion of cotnmodities and materials to conmol insects, The first 15 abstracts cefer to papery presented at the
1963 Panel meeting (see Lindquist, 1434) ab 3 1-6 deal with insects affecting aningals, 7-12 with fruic
ilies, and 13-15 with other insects, Items.16-22 are communications to 1, A.E, A,

International Atomic Enezgy Agency, Vienna. INFORMATION CIRCULAR ON RADIATION TECHNIQUES
AND THEIR APPLICATION TO INSECT PESTS, Nr. 2, WB/31/2. Tuly 1963, 27p,

Summaties are presented of 46 papers covering various aspects of applications of radioisotopes in studies of
insect pests of [nterest in agricuiture, Emphasis s placed on the we of labeled insects and their parasites

in studies of the migration, population density, and merabolism of insect pests. The effect of radiation on
Insects during varions developmental stages, radicinduced mutations in insects, and the release of {rradiated
males a3 a means of control are alye discussed, (NSA 18: 1883, 3439).
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International Atomic Energy Agency, Vienna, INFORMATION CIRCULAR ON RADIATION TECHNIQUES
AND THEIR APPLICATION TOC INSECT PESTS. WP/31/3, Dec. 1963, 19p.

Of the 51 communications listed, § covered ecological studies, 15 effects of ionizing radiations, 2 rearing

techniques, 7 radiztion sterilization, and 22 chemosterilants, As yet unpuoblished information was eom-
municated by W. Klofi on carpenter 2nt colonies {Camponotus sp. ), using 1%, J.A. George on y-radia-
tion on tite Oriental fruit moti, Graphelitha molesta (Busch); H. Huque on the susceptibility to y-radia~
tion of various developmental stages of the locust; K. P, Katiyar on the possible use of the sterile male

technique for dealing with Ceratitis caplitata in Cenmral America; and some further trials by M. D, Proverbs

of the sterile-male technique with the codling moth, ‘Carpocapsa pomenella,

Macko, V,, Jasid, J, VYUZITIE GAMA ZIARENIA V APLIKOVANES ENTOMOLOGIL (The use of ¥
radiation inapplied entomology). Polochopodarstve 8, 2(1961)139-47. (In Czech, with Rugiansummary)

The two main applications for pest control and eradication, in terms of direct action or the sterile male
technrique, are discussed,

Rukavishnikov, B.I. POSSIBELE USES OF IONIZING RADIATION FOR STERILIZING AND DESTROYING
INSECT PESTS. Rastenievodstvo, sel'skoe hozjajstove za rubeZom 8 {1963) 53-8,

Stone, W,E, EFFECTS OF [IONIZING RADIATION ON INSECTS AND OTHER ARTHROPODS, p, 301-8 in

“"Radiation and Radioisotopes Applied to Insects of Agricultral Importance, Proceedings of a Symposiom,
Athens, 22-26 April 1963", Vienna, Intemational Atomic Energy Agency. 1863,

The influence of ¥ ~rad{ation is described on the reproductive potential, sexual agpressiveness, vigour and
longevity of the orientzl fruit-fly, Dacus dorsalis Hendel, the melon-fly. Dacus cucurbitae Coq., the
Mediterranean fruit-fly, Ceratitis capitata Wied., the Mexican fruit-fly, Anastrepha Iudens Loew, and
Anopheles quadrimaculatus Say, and results of practical field wials of the sterite-male release method of

population suppression. Progress in the campaign to eradicate the screwworm, Coechliomyia heminivora
Cqrl, in the United States and in studies to develop vigorous genétically marked strains thar will permit
ready identifications of released srerile fliles is reviewed. Resvits of irradiarion research on additional
species that infest fruit, vegetable, field and forest crops, that attack livestock, that largely affect man,

the effects of frradiation on the scorpion, Centruroides limpidus Kamch, and the one~51ar tick, Amblyomma
americanum L., and ionizing radiation as a possible quarantine treatment for fruits and vegerablas infested

with fruit flies and mangoes infested with the mango weevil, Sternochetus mangiferae Fabriciug, are also
discussed, (From auth, )

Watershouse, D.F, INSFCT CONTROL BY RADIATION STERILIZATION IN AUSTRALIA,
Int. J. appl. Rad. Isotopes 13 {1952) 435-9.

A review article, The ose of the method for grain disinfestation 1s discussed, Consgideration i 2lso being
glven to sterilizing doses for controlling fruit fly in fruit moving into quarantine areas and Sirex— or
Hylotrupes-infested timber entering Australia at mainland ports, 5-10000r affect fly bur not {ruit, and
600000 ¢ from a Co®™ source are already used by a carper manufacturer, Problems connected with Dacus

tryoni (Frogg. ). the Queensland fruit fly, and Lucilia cupring, the Australian sheep blerwfly, are discussed,

766
157¢

1576

The application of nuclear energy to agricuiture, (Boroughs, 1962). _
Use of radiofsotopes and radiation in the control of plant and anitnal insect pests, {Andreev, et al,,
1963), _ v

The use and limitations of isotopes and radiation sterility in meeting insect problems. (Knipling,
1962),



1430

1431

1432

1433

II~B Population Control
1-B-1 STERILE MALE TECHNIQUE

Christenson, L.D, CONTROL OF INSECT PESTS BY RADIATION STERILEZATION TECHNIQUES, p. 169-
88 in "Applications of Radioiyotopes and Radiation in the Life Sciences 1861", Hearings before the Sub-
committes on Research, Development, and Radiztion of the Joint Commirttee on Atomic Egergy. Congress
of the United States. 87th Congress, 1st Sestion, 27-30 March 1961,

Review article, Methods for mass production, sterilization, and distribution of insects are described, In
additon to the icrew-warm fly, the method was also usad to contrel melon flies and fruir flies, Steriii-
ration ytudies with mosquitoes, the pink boll worm, codling moths, com earworm, falt armyworm, sugar-
cane stalk borer, boll weevll, tobsccobudworm, sheepblow fly, seiss fly, and other insects are undesway
or planned. Radiation mnay also be usefl a1 & quaranting treatment for invect-infested commuodities,
Dosages of 10 000 to 20000 r were found to destroy the reproductive potentiul of immature stages of fruit
flies in fresh fruit and vegerables,

Mysaxuu, B.C. I[IONOBAA CTEPHUJIH3AINA KAK METOX BEOFEED C BPEOHBIMH HA -
CEKOMEIMH. 3am. Pact. 2 (1961) 45-%

Chuvakhin, V.8, SEXUAL STERILIZATION AS A MEANS OF CONTROLLING INSECT PESTS. Zashch,
Rast, 2 (1881} 45-2.

Delattre, R, NOTE SUR LES POSSIBILITES DE LUTTE AUTRES QUE LES INSECTICIDES, P.267-70 in
"Radicitotopes and Radiation in Entomology, Proceedings of a Symposium, Borobay, 5-8 December 19607,
Viepns, Intemational Atormie Eeergy Agency. 1962,

Une nouvelle méthode Jle lotte par irradiation des miles a récemment fajt ses preuves aux Frats-Unis; 13
serait s intépessant et 11 paraft possible de partir de cetre donnée powr Fappliquer au probleme des
Dysdercus en pays troplcaux. Elevage et exprimentation de base sont pomsibles en méwrcpole, attractifs
et mouvemnents dey populations simplifieraient 1a mise en pratique de 1'irradiation, L'intérét économique
final serait considérable pour les Erats d’Oume-Mer, en cas de réussite d'un tel projet, (Aut.}

Féron, M., LA LUTTE CONTRE LES INSECTES PAR LES METHODES AUTOCIDES. Rev. Zool. agric, 62,
4-6 (1963) 3T-48,

Discussion sur le contdle contre les intectes au noyen de licher de miles stérilisés par jrradiation.

Kansu, A, BﬁCEKLERILESﬁVASTAm BIR METOD: RAYASYONDAN YARARLANMA, (A new method
to control josects: usage of radistion, } Bitld Koruma Balt, 3. 12 {1982) 40-60, {In Twrkish, with
English summary)

Review article, with particular reference to work leading to the application of the sterile-male technique,

Lindquist, A.W. INSECT POPULATION CONTROL BY THE STERILE~MALE TECHNIQUE, COMPFREHENSIVE
REPORT OF A PANEL, HELD IN VIENMA 16- 1% OCTOBER 1962, Technical Reports Series Nr, 21.
Vienna, Intemational Atomic Energy Agency, 1963, 59p, '

Afrer the successful wark on screwworm eradication, the factors influencing the induction of sterility and
some aspects of nutrition and the mass culture of insects are reviewed. The suitability for mass relezses of
sterile males iy considered for the following speclis: the Australian sheep blowfly (Lucilia cuprina (Wied,}
and L. sericata) the New Guinea screwworm (Chrysomyla bezziana Villen.); the tropical ox warble.
{Dermatobia hominiz (Linn, s the tsetse fly (species Glomina) the fruit fly (Anastrepha ludens); the orien-
tal fruit and melon flies (Dacus dorsalis {(Hendel) and D, cucwbitae (Coq.); the Queendand fruit

fly {D. tryoni (Frogg): the olive fy (D, olede (Gmelink the codling meth (Carpocapsa pemonella (L.);
crop imsects { sugar—cane bores: Diatraes saccharalis (Fab, ), European com borer: Ostrinia nubilalis
{Hibn, ), pink bollworn: Pectinophora gossypiella (Saunders), bell weevil: Anthonomus grandis Boheman,
falt army worm: Laphygma frugipeida, and Drogophila melanogaster]: the Mediterranean flour moth,
Anagasts kithoiells Zell; and some other grain pests, Resuls obtained by groups of scientists in different
countries are reviewed and their probierns discussed, Recommendations are made,

385
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Stith, C.N. FROSPECTS FOR VECTOR CONTROL THROUGH STERILIZATION PROCEDURES.  Bull,
World Hlth Org. 29, Suppl. (1968) 99-106.

Applications of radionterilized insects for thele awn destruction are reviewed,. The present position re-
garding vector contel by sterilization proceduzes is di i, with special reference to chemaosterilants,

Weidhess, D_E,, Schmidt, C.H., Chamberlain, W.F, RESEARCH ON RADIATION IN INSECT CONTROL,
p. 257-63 in "Radioisotopes and Radiation in Entomology, Proceedings of a Symposium, Bombay, 5-9 De-
cember 18607, Vienna, Intemational Atomic Evergy Agency, 1962,

A sumtmary of the development and application of the sterile-male release technique, in which y-radiation
was used as the sterilant, in the eradication of the sCrewworm., Callitroga hominivorax (Cel. ) 1s presen-
ted, Preliminary laboratory and field results on the apphication of this same technique 1o the conirol or
eradicau.on of moxquitoes, Anopheles quadrimacolatmy (Say), and frult flies, (Mediterranean),: Ceratitis
capitata (Weid. ), the oriental frufr fly, Bacus domalis, (Hendel) and the melon fly, Dacus curcurbithe
(Coq,) are piesented, Resulis are also given shcmmg the lethal effects of radiation on some izsects of me-
dical importance, including the body louse {Pediculus hamanus humanus L.), h iy (Musca domestica L. ),
American coclyoach {Periplaneta americana (L,)), Gettnan cockroach (Blattella germanica {L,)), firebrat
(Thermobia domestica (Pack. )), bed bug (Cimex lectularius L, J. and the Pharaoh ant (Monomorium

pharacnis (L. {Awh),

See also:

54 Mating behaviour of 4 noEeles stephensj, (Quraishl and Arthur, 1863),
781 Study of the dose~dependence on the survival rate and the sexual sterilization of the granary waevu
{Calandra granaria). (Andreev er a.l., 1862},
763 Radintion-induced steritity in the inseet Rhodnius Eml.ixm. {Baldwin apd Shaver, 1963),
T74 Exploratory studies on gamma radiazion for the sterilization of the boil weevil, (Davich and
Lindquist, 1982).
B04 Quelques yésuliats suppbémentaires concernant 1'influence des fayons gamma sur les chrysalides et
les ceuts de la teigne de Ia farine "Ephestia kithniella Zell™ (Pelerents, 1963),
807 Somme effects of gamma radlation on the rapmductlve potential of the codling moth, Carpocapsa
pemonella (L.} (Lepidoptera: Clethreutidae), (Proverbs and Newton, 1962),
808 Supprestion of the reproductive potential of the codiing moth hy gamuna imadiated males in caged
orchard trees, (Proverbs and Newton, 1982),
808 Sterilization of the codling moth by gamma-irradiation, (Proverbs, 1962},
815 Sterflization of Dacn oleae by gamina radiation, (Thomou, 1983),
B17 Evaluation of contrel of Eurapean cotn borer, Ostrinia nubilalis (Hubner), by x=ray induced sterility,
(Walker, 1962),
818  Eifect of x~ray exposure on the European com borer, (Walker and Brindley, 1963},
821 Gametogenesis in the sugarcane borer moth Diatraea saccharalis (F, ) {Ctambidae), (Vitkki, 1969,
878 Mutarions in the screw-worm fly, (La Chance and Hopkins, 1962),
1045 Influence of aeration during gainma imradiation of screw-worm pupas, (Baumhover, 1963),
1227 Effects of gamma radiation on various stages of theee fruir fiy species, {Halock etal., 1969),
1237 Control of the Mediterranean flour moth Anagasta kithniella Zell by sterile male release, H. Suscep~
tibility to gamina radiation, (Bull and Wond, 1963).
1283 Influence of gamma radiation on the development and fertility of the codling moth, Carpocapsa
pomonella ¢L.) (Lepidoptera: Olethreutidae), (Froverbs and Newton, 1962).
1284 Influence of gamma radiation on the development and fertility of the codling moth, Carpocapss
pomonelia (L,) (Lepidoptera: Olethrautidae). (Proverbs and Newton, 1962). '
1375 The importance of competitivenesa of radiosterilized males.in motquito-cBéirol programs. (Dame
and Schmide, 1962,
1378 Maring ability of male mosquitaes, Aedes aegypii (L.}, sterilized chemically or by gamma radiation,
(Weidhaas and Schmidr, 1963),
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1I-B-1-a COLEQPTERA

Scarabazidas
Melolentha velgaris

Horber, E. ERADICATION OF WHITE GRUB ( Melalontha vulgaris F.) BY THE STERILE-MALE
TECHMIQUE. p.313- 21 jn "Radiatton and Radioisotopes Applied to Insects of Agricoltural Importance.
Proceedings of a Symposium, Athens, 22-26 April 1963". Vienna, Intemnational Atomic Energy Agency.,
1943,

Laboratary tests indicated that a minimum dose of 3000 r (or 3000 —5000 1) x-rays was necestary to induce
sterflity in male cockchafers, During 2 flight period, ster{lized males were released in a general farming
region of north - western Switzerland. I 1359 five areas, each ~ 30 ba, were selected to serve as: (a) the
treated area, whete the males were captured, irradiated and released; (b) the "bank", where cockchafers
were collected and the mates irradiated for release in {a): and (¢) coptrol areas, where undisturbed grada=-
tion was observed. A therapeutical xX-ray unit was used, and irradiated males hand - painted to estimate
the ratic of sterilized males by the [sotope dilution techaique. In 1959, 81 sterllized males (~ 50% of
tmale population) were releasad in (a), Infestation in grassland dropped to~2/3 of that in other areas, re-
production rate 1o < 1 In (a) only, and (by 1962) reduction 1o 1/10 of thatin (b)and{c), Greatest mortaifry
(1959-1862) occurred in (8). In 1982, 171 irradiated males were released in (a) {~ 76% of population had
been sterilized). Complete eradication was obtained in (a). The sterile - male technique may therefore
150 be applied successfully in an area which s not strictly Isolated geographicaily, to-a species where the
females mate several drnes and where mass - breeding is not feasibie because of the Joug breeding cycle.

1I-8-1-b DIFTERA

II-B-1-b-i Calliphoridae
Cochliomyla hominivorax
Lncilia sericata

United Statet Department of Agriculture, Agricultural Research Service, QUESTIONS AND ANSWERS
ABOUT SCREWWORM ERADICATION. ARS 91-38. Novernber 1962,

Brief but concenwated information bulletin on screwworm eradication dealing, in question-and-answes-
form, with such aspects as damage, occurrence and spread, programs under way, ster{le-fly production
plant, release routine, barrier zones, and the llvestock producess' role,

Bushland, R.C. RESEARCH TO SUPPORT THE SOUTHWESTERN SCREW-WORM ERADICATION FROGRAM.
(Abstr. 236} Bull. ent. Soc, Amer. 8, 3 (1962) 164,

A team doing intensified research en screwworms has made progress in the development of : 1) new radiatior
techniques, 2) genedc trarkers for adults and lagvae, 3) a chemically defined latval diet, and 4) Inexpen-
sive rearing media. Laboratory and field ecological cbservations area guide to improved techmiques In
sterife-fly reiease procedures, (Auth), '

Hightower, B.G. NOCTURMAL RESTING PLACES OF THE SCREW -WORM FLY. J. econ. Ent. 56, 4
(1963) 498 - 500, % -

Large numbers of seréew-worm fHes, Cochliomyiz hominjvorax ({Zoquerel), the pupae of which had been
exposed to 7500 r of y-radiation on the 5th day following pupation, wete marked with tracing powder
flyorescent under uitra-violet light and released in the field in the zfternoon and recovered during syste-
tnatic searches on following nights. Flies tended to congregate at streams and pens of livestock, but reco-
veries from even the most favoured locations were not large. More than 90% of recovered flies were found
resting on small feafless twigs in low-caomopy trees. Ementially (Auth. summary}.

81



1441

1442

See also:

1443

1444

388

Hightower, B.G.. Alley, . A. LOCAL DISTRIBUTION OF RELEASED LABORA TORY -REARED SCREW -
WORM FLIES IN RELATION TC WATER SOURCES, . econ. Eot _56, 6 (1D63) 79§ - BO2,

All the male and female sceewworm flies.released were reared in the laboratory on 2 standard diet and
had been exposed to a sterflizing dose of y-radiation as pupae. The techniques for rearing, holding, and
itetitizing the Insects remained the same throughout the experiments, but there were variations in the me-
thods and rates of releasing the adulis, However, all flies were mare than 4 and less than 22 b old at the
tme of telease, All the Bies were marked with acetona-soluble or fluorescent dyes. Two series of fleld
releases of marked laboratory-reared screwworm flies, Cochifomyia hotinivorax (Cogquerel}, were car-
ried ot {n soutiiwest and central Texas to determine the local distribution of the files in relation to stock
ponds and streams, According to samples based on liver-baited trap catche:, flies released fn a semni-avid
brushy area with no ruaning streams tended to congregate around stock ponds, Flfes released In an area
crossed by running streams continued to disperse beyond a stream 0.8 1o 1 mile from the releass point to
points on a second stream up 1o 1 tnile beyond the first stream. Evidence it piresenited that the Hies were
channelled 13 some traps by terrain features, Local concentrations of fifes on the stream nearest the relesse
point persisted for 3to 4d. Peak cazches of fifes were noted on the third day following release, During the
hot dry weather of late summer flies could not be detzcted along either stream.

MacLeod, I., Donrelly, J. FATLURE TO REDHCE AN ISOLATED BLOWFLY POPULATION BY THE STERILE
MALES METHOD.  Ent. exp. appl. 4 {1§61) 101-118,

In 1956 and 1957 pupae of Lucilia sericata were irradiated at §000~T7000 1ep, and allowed to emerge at

8 pointt on Holy Istand, The sterilized population was maintained in preponderant numbers by regular
teplenishments, A test in 1958 showed no reduction in the density of the species. Possible causes of failare
of the methad are examined, such as over-estimation of the Held longevity of the sterilized flies: under-
estimation of the native density: loss of radioactive label {e. g. throuph delay {n pupation and emergence):
reduced response of treated flies to balt-trapy; inefficient sterilization: recovery of fertility; grossly reduced
viability of sterilized antmals; some specific unsuitability arising for physiological reasons; ot failure for
ecolagical reasons (e. g logses from predatorsy, It is concluded that either the ster{lizatfon was inadequate
or that the sterilized males were znable to compete with the native males.

1227 Effects of gamma radiation on vatfous stages of three fruit fly species. (Balock et al,, 3963).

II-B+-1-b-H# Culicidae
Afdes aegypt{
Anopheles quadrimaculatus
Culex fatigans

McCray, E. M., It., Jensen, J. A,, Schoof, H.F. COBALT - 60 STERILIZATION STUDIES WITH Aedes
aegyptl (L.}, Proc.. N.J. Mosq, Ext. As. 48 (1961) 110-15,

Exposure of A. aegypti pupae to 10 500 to 17 500 r of y-irradiation caused complete sexual sterilizarfon
of beth males and females (mortality < 10%) ., Caged populations containing 500 irradiated males, 25 nor-
mal males, and 25 normal females produced eggs of which < 2% were vizble. Ataratdoof 10:1:1of
sterile male : normal male : pormal female, the viable egg production was < 10%, Rearing, sterilizing
and shippiag procedures were established by which abour 110 000 160 000 ster{lized male pupae wete
produced and sent by air twice weekly from July to November 1960 from Savannah to a release site about
450 miles away. -

Morlan, H.B., McCray, E.M.,Jr,, Kilpatrick, J.W. PIELD TESTS WITH SEXUALLY STERILE MALES
FOR CONTROL OF Aedes aegypti. Mosquita News 2% 3 (1962) 295-300,

Tests in Bscambra County, Florida, are reported and natural populations of A. aegyptf are compared in 2
areas of sterile-male release and in 2 untreated check arsas. The male pupae were sterilized by exposuter
to 11 000 to 18 040 r y-tays, and were nsually disttibuted within 24 h of irradiaton, Regults are tabulated.
The extent of ditpersion of sterile males from a limited distribution of irradiated pupae wat unknown.
Laboratory studies have indicated that a few days® difference in age of males favours mating suecess of the
younger mosquitoes. Thus, the 1961 releases of only once a week, whilst desirable from the view-paint of
logistics, were probably less effective for A, aegyptl control than the twice-weekly releases of 1960,
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Fay. R.W., McCray, E. M, Jt., Kilpatrfck, L. W. MASS PRODUCTION OF STERILIZED MALE Aedes
aegy_pti. News 23, 3 (1963) 210-4.

For mass production of sterilized male pupae modifications are described in the reazing of lazge numbers
of mosquitoes, in obtaining higher production of male pupae from the rearing trayzr, In separating the
pupae from the larvae through the use of paris green or magnetic jron oxide dust, and in reducing the
range of the irradiation dotage during the sterfiizing process. Studies were alio made on the mating com-
petitiveness of sterile and pormal adult males 2-7d old, (From auth. summary).

Weidhaas, D,E., Schmidt, C.H., Seabraok, E.L. FIELD STUDIES ON THE RELEASE OF STHERILE MALES
FOR THE CONTROL OF Andpheles quadrimaculatus. Mosquito News 22, 3 (1962) 283-51.

Geographical conditions undet which releases were made are described, and the methods adopted for rearing
and for evalnating egg viability, adult counts, ete. For sterilization, pupae < 24 h old were exposed 1o

12 000 1 of y-rays {Co®™ ), The subsequent procedure is described. Monthly abandance of female
quadrimaculatus was checked for the various locations. In the Lake Okeechobee expetiment the release

of sterile males may have influenced the abundance of quadrimacilatt during the fint half of the expert-
ment when the natural population was in a seasonal deciine, but it had no effsct when the natural popula-
don inereased during the 2nd half of the test. Release of sterile males in the Lake Panasoffkee area did not
conclusively demonstrate any induced sterility,

Ramabrishnan, S.P,, Krishoamarthy, B. 5., Ray, §.N.. LABORATORY STUDIES ON THE USE OF
IRRADIATED STERILE MALES TO REDUCE C, fatigans Wied. POPULATIONS. Indian ], Malsr, 16, 4
(i062) 357 - 64.

Irradiation of pupae {whether by x- or y-rays) affected longevity. Tables give data on desage (x-rays:

14 000 and 30 000 r: y-rays: 2830 wo 11 550 r); mortality of frradiated pupae. number of ircadfated males
crossed with normal females: number of egg-rafts from mated females; viability of egg - rafts; level of
sterility obtained, ’expe.rimemal ratios used in mating, and mortality rates. Mosquito sterilizaton with
min{mom mortality was obtained with 1700 r of y-rays. Maximum non-viability of eggs wai obtained
when the proportions of sterile to nomrmal males to femmales was 9:1: 1. A ratio of 2 ¢ 151, which iy more
practicable. gave 28 - 40% non-viabflity,

Krishnamurthy, 8.5., Ray, 8.N., Ioeﬁi, G.C. A NOTE ON PRELIMINARY FIELD STUDIES OF THE USE
OF IRRADIATED MALES FOR REDUCTION OF C. faﬁem {i.e. Culex pipiens quiguefsscialm) Wied,
POPULATIONS. WHO/EBL/ 6. WHO/ Vector Control/ 14, Geneva, World Health Organization. 8 Ian, 1963.
1l p.

In small-scale preliminary field trials undertaken by the Central Instieute for Communicable Diseases,
sterile male Culex fatigans were released with a view t assessing the effect on a wild poprlation, Two
villages, Aslatnagar for the releases and Karkarmandan for control purposes, were the test areas. No te-
duction was achleved in the sdult or larval densitdes. The particular circumstances prevailing
(non-cooperation of the local people) prevented the telease of really large numben of sterile males, The
increase of sterfle males in the C. fatigans populstion appeared 1o be followed by an increase in the per-
centage of rafts with embryonated but unhatched eggs. Thus, the possibility of using irradiated sterile males
to effect reduction of C. fatlgans populations in the fi€id appear to be precluded.

Alw published in Indian J. Malar. 16, 4 (1962) 365-73.

I-B-1-b-¢il Gloninidas
Teetse fly

Knipling, E,P, POTENTIAL ROLE OF THE STERILITY PRINCIPLE FOR TSETSE FLY ERADICATION.
WHO/Vector Contral/27, WHO/EBL/S, World Health Organization, Geneva, 10 Apr, 1963.

A mathematical model was established on the basis of a Jow-level population of 200 flies/sq. mile. The
time for one complete generation is taken as 3 months, maximum net increase potential 50%/generadon.
It is assumed that the releases are reduced by half for each period or generstion, the namral tmale popula-
tion being outnembered 3 : 1 at the start. Theoretically, the rate of decline in the natural popelation is
greater than the reduction in sterile males. Oo the basis of the population dynamics of tsetse flies in gene-
ral, an initial release rate as low as 2:1 may be expected to scart 3 downward trend in the natural popula~
tion, $500/3q. mile is necessary to achieve fly eradication by the application of selective tetidual

389



1450

1451

1452

290

insecticides to the vegetation or for afrcraft mist spraying, The.rerility method might become practicable
at aiready $125/5q. mile. Econoemic and ather considerations are discussed relating to various population
densities and the prevention of re-infestation, mass tearing {difficultiex and asurmned high cost), and the use
of sterile males a3 an adjunct o other tsetse fly control measures, Other methods for preducing sterflity, in
partcuiat the development of chemosterilants ars reviewed, The kind of research needed at this stage is
outlined.

U-B-1-b-iv Muscidae
Miica domestica

Rivosecchi, . UN ESPERIMENTO SUL CAMPO CON MASCHI IRRADIAT] DI Musca domestica IN UNA
ZONA RURALE DELLA PROVINCIA DI LATINA. (An expariment in the fleld with {rradiated male Musca
domestica in a nral zone in the Province of Latium). Riv. Parassit. 23, 1 (1962} T1-4. (in ltalian )

The chosen area was simated between the coast, the likes Mondef and Caprolace, and jntluded 4 country
houses. Previous proloriged insecticide treatment had been applied. Sterile males were released in March.
By Aptil, sterlle females had begun tp appear and the population of females was greatly reduced over the
following 2 months. No sterile males were released after early July, Tests for fertile females were made
in Auvgust. Their number gradually incteased until it became predominant withia a tnonth. It is not clear
whether incomplete isolation of the test area or insufficient competitiveness of the irradiated males were
responsible for faflure of the treatment. - The optimum dose applied to pupae was 200G r. Below ate
various catios of normal female: normal male: irradiated male, and thefr vesults. 1¢1:32 produced 50%
sterflity 211 :4-60%, 1 :1:6~ T0%, 1+¢1:10- 20 - 90 - 9%k, there was no improvement when the
ratlo was increased to 1 :1 130 elnce some fertile ¢ggs always remained.

[I-B-1-b-v Tephritidae
Ceratitis capitata
Dacus {varions)

Dacuj oleae

Edwards, B.A.B. THE FRIIT FLY PROBLEM IN AUSTRALIA, Outlock Agrie. 3, 4 (1961) 116 - 22.

General review. Two species of fruit fly, the Queensland frult fly [ Swumeta tryoni {Frogg. }], now well
established {n Queensland and coastal New South Wales and, to a lesser extept, io Victoria, and
Ceratitls capitata (Wied. ), now restricted to Western Australia, cause serious scopomic Foss.  So far,
biclogica} conteal (parasitic insects) has not proved very effective. The merits of dipterex, Rogor and
Lebayc!d sprays. and of male suppression by lure traps ave discussed. According to I G. Gellatley the
release of {mradiated sterile males Is being investigated for S, wyont contol,

Katlyar. K. POSSIBILITIES OF ERADICATION OF THE MEDITERRANEAN FRUIT FLY Ceratitls capitata
Wied. FROM CENTRAL AMERICA BY GAMMA-IRRADIATED MALES, ps 211-17 in ™ 4th Inter-American
Sympostum on the Peaceful Application of Nuclear Energy, Mexico City, 9-13 April 1562, " Washington,
B.C., Pan American Unfon. 1962.

Mass production of the fly in the laboratoty is economically fearible, Owing to Iocal topography and to -
the: fact that at certain seasons the natural papulation density of this fly Js emen;E_ly low, prespects for a
successful application of the sterile male technique are very good. A cooperative project was started to
study this problem on a field scale it a single region in Costa Rica. Preliminary experiments with the
Cs'" frradiatar in the gamma fleld have shown that when pupae (about 85- 80% developed) are irradiated
with 10- 13 kr, sterility can be induced in adylts without any deldesrfons side effects on Jongevity and ma-
tog. A Go®-pool irradiator will be wsed for fieldexperiments. The dispersal habit and longevity of
the fiy will be yirdied in nature by releasing radio-isotope labelled adults. Sr™ was tried in latval feeding
tests but proved not very successful. P* was adopted for labelling adults which could be achieved by adding
the isatope to either the larval reating medivm or to adult food: the latter proved more effective and
chenper.
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Moh, C.C., THE APPLICATION OF NUCLEAR ENERGY TOQ AGRICULTURE. A SUPPLEMENTARY REPORT.
TID-16828, Inwer-American Inst. of Agicalmeal Seiences, Turrlalba, Costa Rica. 1 July 1962, 28p.

Varlous smdies are reported, The feasibility of releasing radiation-sterilized males fn an attempt 1o era-
dicate the Meditetranean fruir fly. Ceraditis capitata, in Central Amerfca was fnvestigated, and reslts .
of some preliminary rédiation axperiment are repotted.

Mok, C.C., THE APPLICATION OF N'UC[.EARLENERG? TQ AGRICULTURE IN LATIN AMERICA. (Abetr.
KiB39l). p.163-4 in “Research and .Development in Progress. Biology and Medicine, Imue No. 1%.
TID-4200, Division of Technical Information, AEC, July 1969,

Apart from the fraining of Latin American stdentsin the use ofradioisotopes, variouw agricultural projects aps
under way, The relation between dosage and sterility in Ceratitis capitata Wied. was studied; 10 kr of
y<adiation {s capable of inducing domirant lethal mutations In all sperm. Studies on the effects of
different atmospheric conditions on the mating vigour and spenn production of the male, and the radiosen-
sitlvity -of spermatogenesis at different stages are being camied out. (From abaty, )

Katiyar, K., Valerio, §.]. STERILIZATION OF THE MEDITERRANEAN FRUIT FLY AND TTS APPLICATION
TO FLY ERADICATION. p. 38-52 in "The Application of Nuclear Energy to Agriculture. Annual Report,
1 July 1883". Imter-American Inst. of Agricuttural Sciences, Turrialba, Costs Rica.

Egg and sperm sensitivities to ysadfation were tested. Femate pupae required 10 kr to ensure inhibited
ovipesidon. This dose ensures almost 100% dominant lethaly in all sperm, irrespective of pupal age.,
Tables show radiation effects (0, 1.25, 2,50, 5,00, 1.50, 19,00, 12,50 ko) on T-, 8-, amd 9-d pupae
in terms of fertility, and a graph shows the percentage of dominant lethals induced in sperm at the 7-,
&-, and 9-d pupal stage. Radiation doses of 10 and 12 kr do not reduce longevity in lrradiated adults.
Doses > 20 kr were 100% leihal to pupae; 20 kr affect neither adelt emergence nor longevity, Tables
list radiation effects (0, 10, 00 and 12. 5 kr) on longevity of adults (male and fernale) and (for 9-90 kt,
at 10 ke intervals) on adult emergence and longevity (applied at the 7-d pupal stage). From fleld tests
adults do not appear to. compere cqually with normat males which are at least 8 times more agreswsive.
Overflooding of 2 wild population would neceseitate a = 89:1 (sterile : normial males) catio.  Dispersion
and longevity studies were also carried out by tagging with P, following iradiation. "Trimedlure” was
used in Steiner traps but appeals 1o males only. A recapture value of only 0, 13% was obtained. For
dispersal values, see 766,

Moh, C,C. THE APPLICATION OF NUCLEAR ENERGY TO AGRICULTURE, ANNUAL REPORT.
TID-18936, Intet-American Inst. of Agricultural Sciences, Turrlalba, Costa Rica. 1 July 1963. 82p.

Progress is raported {h baxc and applied agricultural research using nuclear energy as 2 tool, Tracer
studies have yielded some fnformation on dispersion and longevity of Ceratitis capitata Wied. under
natural conditions. The files were sterflized as different developmental stages, and their subsequent:
efficiency for eradication measures investigated, A list of publications for the period covered by the re-
port is included.

Dacus {various species}

Steiner, L.P., Mitchell, W.C., Baumbover, A.H, PROGRESS OF FRUIT-FLY CONTROL BY IRRADIATION
STERILIZATION IN HAWAT] AND THE MARIANAS ISLANDS. Int 1. appl. Rad. Isctopes 18 (1962) 427-34,

The course of experiments on Dacus cucurbitae Coq. ( the melon fly), D. dorsalis Hendel (the orental
fruit fly) and Ceratitly capitata, Wied. (the Mediterranean freit fly) is described. Factors which may affect
sccenfal application of the technique are discussed. Multiple mating (both sexes) cccurs, Flight range

is fromh 25-45 miles: sustained overwater flights of 12-42 miles have beert observed. Frudt flies can now be
reared in large pumbérs at reasinable comts, Imradiated flies tend to congregate in areds of greatest wild

fiy density. Jt {s not neceswry or economically feastble to separate sexes for release. Fly populations and
fluctuations can be measured quiclly throughout by powerful male lutes. A geoetic strain of white-marked
orfental frult flies is also being used to distinguish irtadiated flies. Irvadiation should be as low in the pupal
peiiod as pomible. Dosages and cage tests are discussed. First field tests on ni «ifly were partially successful.
The Westerm pacific experiments, {nitlated in 1960, are discussed. Data on infastation by area of medfly
larvae in diffsrent froit afiter release of frradiated flies at Waikii are tabulated.

391



1459

1460

1461

1462

3092

Anonymous. ERADICATING THE MELON FLY. Agric. Res., Lond. 12, 2 {1863} 5.

The pest attacks cacurbits (melons, cucurmbers, pumpking, dnd relited crops) as well as string beans &nd
wimatoes. Before the first release of sterile Pacus cucurbitas, (Coq) the borders of producing farms were
sprayed 3 times with balr sprays to reduce the wild fly populaltion by 80%, ta lower the required flooding
to manageable figures. 1n Sept. weekly releases of 4 - 10 million sterile flies were started, until a total
of 180 million bad been released. Within 3 weeks the sterile flies had flooded the native population by
13 ¢ 1. By eatly December it was 50 : 1, by early January 100, 1. Effective ovetflooding was consideted
0 he >10:1.  Tests were carried out on Rota, a 33 squ;ate-.miie island In the Mariana group, selected
for its size and isolaltion (the rearest island, Guam, {s 37 miles away).

Dacus oleae

Melis, A., Baccetti, B. METODI DI LOTTA VECCH! E NUOVI SPERIMENTAL] CONTRO I PRINCIPALL
FITOFAGI DELL'OLIVEO IN TOSCANA NEL 1880. (Old and new experimental methods aginst the principal
phytophagous pests of the olive in Tuscany in 1860). Redia 45 (1960} 193-217. (I Ttalian,with English

IMMATY)

Various techoiques are discussed. A serles of experimenu were carried out bearing on the application of
the sterile-male technique. Prelinindry results of using irradiated males of Dacus oleae on trees to depress
fernale fecundity were promfsing. Pupae wers irradiated, the most effective doses being from 8600 1o
12.000 r y-rajp, the optimutn perfod for irradiztion being 7 to 3 d prior to adult emergence. Hence
resulted sterile femiales and very active males whick were able to copulate but did not allow normal females
to lay fertile eggs. When the methed was applied to fsolated and confiied plants, in the satio of 4
frradiated males to every normal couple, the succeeding generation was effectively annihilated. Results
were lem satisfactory when only 3 irradiated males were used.

Bacceet, B., Cappellini, M. RICERCHE SULLA STERILIZZAZIONE DI INSETTI NOCIVI CON
RADIAZIONI IONIZZANTY. (Investigations on the sterilization of pernictous jnsects with ionizing radia-
tionsy.  Nuntius radfol. 27 (1961} 800-3. (In Ltalian,with Englith summary)

The olive fly, Dacus oleae Gmel., was subjectad to high doses of y- rays from Co® at the pupal stage.
After establishing the dose sufficient to make the males sterile without depriving them of their capacity
of copulation, the rato between imadiated and normal males necessary to obtain an almost complete ste-
rilization of an environment infested with the olive fly was obtained.

Melis, A. NUCLEAR ENERGY IN CONTROL OF Daces oleae, _Agricoltore Iral. S, 4 (1963) 11-18,

1I-B-1-¢ LEPIDCPTERA

-B-1-c-1 Lymanglidas
Thaumetopoea pithyocampa

Baccetti, B., Zocchi, R, PROVE DI LOTTA CONTRO LA PROCESSIONARIA DE&_PI'NO MEDIANTE L'USO
DI RADIAZIONI JONIZZANTI. (Possible use of onizing radiations sgainst the. pine processionary moth).
Redia 47 (1582) 161 -8. ({In Ttalian,with Eaglish surnmary)

The possibility of applying the sterile-male technique to the pine processioppary moth, Thaumetopoea
pitiyocampa Schiff. is examined. In laboratory experiments, males and females ware sterilized by
4900 1 y- rays {Co®-source), and the fecundity of normal couples was strongly depressed when sterile
males were added {n the ratio of 2 to every normal one. Irzadiation needed to be carried out on the 15d
old chrysalis. As & sole means of control the technique appests to be impossible, theoretically, due to the
difficulties of mass culturing T. pithyocampa [n the laboratory of raising larvae an pine peedles through
many generatlons. The sterile~male technique would be worthwhile if integrated with biological control
(the release of parasites emerged from collected nests).
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H-B-1-c-{1 Qlsthreutidae
Carpocapsa pomonella

Proverb:, M.D., Newton, J.R. COULD THIS BE DEATH TO THE CODLING MOTH? ABCL-1329,
Atomic Energy of Canada, ktd. Cor ial Prod Div., & 1981,

Sepe also 1484,
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Griginally published in Br. Columbia Orchardist 1, 4 (1860).

Proverbs, M. 1), , Newton, I.R. COULD THIS BE DEATH TO THE CODLING MOTH! Gamma Imadiation
in Canada 2 (1961) 13-4,

The possibility of wing the sterlle-male methad to contrei Carpocapss pomonelis (L. ) was investigared.
Both femnales and males were found to mate mare then once frequently. Gamma fmradiation was found
to be more consistent in the induced stetility results than growth at high temperatures. A high sterility
was obtained when male pupse were expored to 40 000 rad ~ 1dbefore moth emergence. and oorfnal be-
haviout is unaffected until > 50 000 rad is reached, Abourt 2% of the eggs tesulting from the union of
such sterile males and normal females hatch, as compared with ~ 80% in the control. Treadiation was
found to kill female pupae more readily than male pupaz, and & dose of 25 000 rad sterfiizes > 99% of
the eggs that they lay.

Proverbs, M.D. EFFECT OF GAMMA RAYS ON INSECTS. PROGRESS ON THE USE OF INDUCED SEXUAL
STERILITY FOR THE CONTROL OF THE CODLING MOTH, Campocapss pomonela (L.} {LEPTDOPTERA:
OLETHREUTIDAE). Proc. ent. Soc. Ont. 92 (1961) 6-11,

Heat treatments induced sterility or pear-sterility but camsed considerable mortality. Gamma iradiarion
wag more successful. Exposure of mature male pupae of newly emerged male moths to 40 000 rads induced
about 95% steriX{ty without affecting adult emergence, mating, or adult longevity. Higher donagesdecreased
mating. Ireadiation of eggs, mature lsrvae, or young pupae also resulted to a high degree of steriliry,
but caused undesirable effects. The fermnale was more radiosensidve than the male. Mating of a normal
female with an {rradiated male (40 000 cads), efther before or after a mating with a nommal male, did not
prevent the laying of mostly viable eggs. When {rradlated males (mature pupae exposed ta 30 000 rads)
were caged with normal males apd females, in the proportion of 10 ;1 ; 1, the sex ratio of the offipeing was
1:1 apd both sexes were mostly feriile, In laboratory experiments in which (a) irradiated males, or (b)
irradiated males and females were added to cages coataining nowmal male and female moths, in

the proportion of 10 frrediated moths of each tex to 1 pormal male and 1 normal female, the
deposition of viable eggs was reduced 98% in () and 66% in (b). In an crchard experiment (cages
over dwarf trees) In which irradisted males (mature pupae exposed to 40 000 rads) were caged with
normal males and femasles, in the proportion of 10:1;:1, the number of maths in the F, generation

was reduced to appeoximately 1/3 of the npumber of nommal meths in the parental generation, (Auth, ).

Proverbt, M.D. CONTROL OF THE CODLING MOTH, Carpocapsa pomonella (L) BY THE RELEASE
OF SEXUALLY STERHLE MALES., p. 36 in "Radiation Biclogy in Capada 1862-83°. CRB-112%, ARCL-1701,
Atomic Energy of Canada Ltd, , Chalk River, Ont, Peb, 1963,

The release of sterile males {see 809) into the environment has glven some promising preliminary results.

Marshall, J. CAN WE ERADICATE THE CODLING MOTH: West, Fruit Gr, 17, 4(19§3) 19-20,
< -
Popular preseatation of the possibilities of applying the stetfle male technique to Carpocapsa pomonsila (L.).
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H-B-1-e-ill Phycltidae
Anagasta (Ephestia) kitholella
Paramyelofs transitella

Brande, 1. van den, Pelerests, C, QUELQUES EFFETS RATONS GAMMA SUR LA TEIGNE DE LA,
FARINE ET SUR DIVERS NEMATODES. C.R. Rech., Brux. 3, 28{1963) 11-47.

Les auteuns wairent 1a biclogle et 1'élevage de 1a teigne de la farine, Ephests kfbniella Zell., et donnent
quelques résultate d'essals dHmadiation ser cenf, chenflls er chrysalide. La stérdlfsation des rofiles a &6
obtenue par iradiation des chrysalides adultes (15 j} avec une dase de B0 000 rad. Le nombre d'ceufs sté-
riles augmente amez régulibrement avec le nombre de méles stériles. En réalité, le pourcentage cbyervé
est partout inféricur 3 celui attendn, Lz nécemits de cenafnes amé&lioratfons days la techoique est indi-
quée. - Pluticuns esials ont £1€ réalinds sur diantres insectes (leptinotarsa decemlineata, Cacpecia rolana,
Chortophila hrassicae, _Apls mellifera), Poor chaque fnsecte les doses létales ot mutagenes différent forte-
ment, sam 1a moindre possibilics d'extrapolation. (En outre, une refne des ahedlles a £t& marquée diun
fil d 'argent 110}, - Trols catégorles de nématodes ont &8 Emdiges: les nématodes libres, les nématodes
des racines noueuses et les nématodes 3 kystes, Dams les nématodey de racines nooewses, Meloidogyne
hapla Chitwood, 1'infection ne diminge fortément quf2 partr de 16¢ 000 rad. Sur le pématode doré de la
pomme de teree, Heterodern rostochiensis Woll. les doses < 40 000 rad nlont aucun effer. Une forte di-
minntion est 3 observer & partir de 80 000 rad tandis que 920 000 rad préviennent toute infection.

Ball, J.O., Wond, T. CONTROL OF THE MEDITERRANEAN FLOUR MOTH Anagasta Klhmielts

ZELL. BY STERILF MALE RELEASE. I. BIOLOGICAL STUDIES RELATED TO LARGE SCALF REARING.
AERE-R-38$5, United Kngdom Atomic Energy Authority. Research Group, Isotope Research Div., Wanta-
ge. Berks, England. 1662. 16p, '

The longevity, fecundiry, viability and mating hehaviour of a laboratary strafn of A, kilhniella was de-
termined. The strain was uted to rear large mumben of the speciés. Females lasd an average of 248 eggs,
most being laid 2-3 d after the beginning of ovipoeition. The egg viability was 80% of which 95% hatehed
{n & d. Optimum rearing conditions are represented by tnocularion of English coame wholemeal flour at

& denaity of 5000 eggs/kg, and incubation at 25°C.  Production of the millions of insects required for
sterile male release iy easily achieved,

Humeiny, M.M. STERILIZATION BY GAMMA RAYS FOR THE CONTROL OF THE NAVEL ORANGEWORM,
(Abstr, 273). Bull, Faot. Soé. Amer. 8, 3(1982) 166,

Labaratary tesis to determine the possibility of controlling the navel oraogeworm, Parsmyelois trapsizella
{Walker), by gamma irradiation were vexy promising, especially when both sterile males and females were
used. Sterile but sexually active males and females were obtained by subjecting mature pupae to

50 000 rads of gamma firadiation, ’

Humelny, M.M. STERILIZATION BY GAMMA RADIATION FOR THE CONTROL OF THE NAVEL
ORANGEWORM Paramyeloie tramitella (Walker) (LEPIDOPTERA: PHYCITIDAE), Diss. Abear.
24, 4 (1963) 17589,

The insect i becaming an increasingly tmportant pest of almond and walnutin Californts, A simple and
economical method of mass rearing was accomplished in the summer of 1981, the main difficulty having
been mating habits in the laboratary, Mating could be improved conkiderably by providing indirect air
circulation, high relative humidity, cool temperature, preferably between 10-16°¢,, and light inwensity
similar o conditions prevailing fn the eazly moming . A CdP-unit gave w 197400 rads/h, Mature pupae
(8 d old) were the most desirable stage to imadiate without causing appreciable damage to the {meer, and
waa alto the stage most convenlent to handle and sex. At a dosage of 160 000 rads no aduls emerged,

At 80 000 rads, > 50% of both males and females were atill abls to mate but reduction in egg laying was
comiderable in the case of invadiated females. Completz sterility was obtained tn both sexes when mature
pupse were expossd 1o 50 000 tads. Lomgevity, egg laying, and mating habies did not seem to be affec-
ted at this dose. No effect on fertility was detected after 20 000 rads or less but drastic redyction fn ferti-
lty was obtained at 30 000 and 40 600 rads. Bgge were more susceptible to radiation damage than mature
larvae and the latter stage mote 4o than mature pupae. Much better tesults may be chtained by using

both sberile males and fernales for control and eradication. Most females were shown to mate but once i

the field, only 8% mated twice,

Madsen, H.F. PROGRESS REPORT ON THE NAVEL ORANGEWORM, MALE STERILIZATION PROJECT.
Diamond Walmut News 45, 6 (1968) 12-13,
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II-B-1-c-iv Pyranstidse
Pyrausta mubilalis

Springell; P.H. IRADIATION. A STERILIZATION WEAPON AGAINST THE CORN BORER,  Agric. Rea.
12 3(1963) 4.

Adult malet of Pymusta nubllalis were sterilized by doses of 82 000 £ 1 d after emeigence, Only 1% o
less of the eggs haiched when sterfle males were mated with untreated females, 40% eclosfon for 66% ir-
radiated males. Sterility did not affect competitivenew for females, nor was longevity affected, Imn-
diation a3 pupae affected egg bateh, depending on age of pupa at time of imadiation, the younger pupae
being more muceptible. Fertility decreased with increasing radiation dosage for both sexes, but female
pupae were moare iusceptible. Deformity up to 50% occured In pupae irradiated with 5000 © ar wrder
24 h. At 48 h deformrity was avoided.

IF-B=-1~c-v Cloridea obsoleta

Aunpeen, C.B., Camofinens, 3.4, , Heanckufi, H.J1, , Maprens, B.K, BOIMOXHOCTH
HCTIONE3OBAHRA TAMMA-H3AYYEHHH ONS MOAOBOH CTEPHIUSALHE HACEKOMEIX
KAX METOIA BOPEER C BPETUTENSIMH CEJIRCKOXC3IAHRCTBEHRMX KYJIPTYP.

Crp. 19-20 p c6., "Marepnans CHMMOIHYMA O NDEMEHEHKD SHOPHAHKK B OGMACTH SAMNTH pac~
Tewn"., J, 1961, P, X. Buon. NeI8X326, 1962,

Andreev, §.V., Samoilova, Z.i.. Ivamkil, N,L., Marrems, B.K, POSSIRILITIES OF USING GAMMA

RADIATION FOR SEXUAL STERILIZATION AS A METHOD OF CONTROLLING PESTS OF AGRICULTURAL
CROPS. p.19-20 in “Materials of the Symposium on the Use of Blophyzics in the Field of Plant Protection™.
Leningtad, 1861, ®. Zh. Biol. No, 18Zh826, 1562,

The bicphyrics laboratory of the All Unfon Research Institute of Plant Protection and the Azerbaidzhan
Plant Protectiop Station are investigating the effect of gamma freadiation of male pupae of Chloridea
obsoleta on moth seril{zaton, Co™is used a5 the vource of tadintion. Based on rw.tltsoflabmtoaywu
{paited placement of {rradfated moth malex with untreated famales), the sterflizing dosage of y-radiation
for pupae of C, ohtoleta is approximately 8000 to 10 000 r. Procednres are being developed for mass
propagation of Q!mﬂ brasicas to obitain pupae for sterlization and liberation of sterile individuals,
{BA 48: 1963, 20898).

Anzpeep, C.B,, Camcflnona, 3.H., Maprenc, B. K., Upancxn#h, H. I, I"AMMA-H3IYYUEHHSA
K BOPEBEA C HACEKOMBIMH. Jam. Pacr. 9 (1962) 25-6. P. X. Exon, NAGE212.1963,

Andreev, 5.V., Samoilova, Z,I., Martens, B.K., Ivamkii, N.L. GAMMA IRRADIATION IN THE
CONTROL OF INSECTS, Zashch. Rast. 9(1962) 25-6. R. Zh. Blol. Neo. 8E212. 1963,

Pupae of male Chlorides obscleta were subjected to Co™radiation tn doses of 4000 to 15 000 during
exposures of 7 min or longer, IX Dotes of 8000 ¢ produced total sexual sterflity in males. -Females mating
with the {rradiated males depmhed tmaller quantities of egge which were infertile, (BA 45: 1964, 20747),

H-B-2 CONTROL BY IND&CED GENETIC CHANGES

Bomtal, B.C. von., Buzzat-Travena, A.A. ON THE ROLE OF LETHAL MUTANTS IN THE CONTROL
OF POPULATIONS. p.278-8 in "Radicisotopes and Radiation in Entomology, Procesdings of a Sympo-
sium, Bombay, 5-9 December 1880%. Vienna, Intemational Atomic Epergy Agency. 1962,

Since radiation induces dominant lethal mutations in sperm, it can be shown that monogamy is not re-
quisite for emmdicating 4 population through the introduction of frradiated males, An outline ir presemed
for experimental analysis of population collapee by the trradiadon-of-male method where females mate
maote than once. Possdble effects on poprlations of release of males containing recessive lethal mutations
or mutatfons for female sterility are befefly discussed, the pomibility of genetic {nduction of population
extinction fs explored.

395
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LaChance, L.E., Knipling, E.F. CONTROL OF INSECT POPULA TIONS THROUGH GENETIC
MANIPULATIONS. Ann, @nt, Soc. Amer, 55, 5 (2962) 515-20,

Calculstions ate presented that support the feas{bility of using insects, with inherited lethal factors to
contrel thelr own populations. The boll weevil, Anthonomus mnohemau. 1s used ap an example,
and the theoretieal results of releasing males canying recessive lethal genes Into a patural population
suggest that this method of control may prove valuable, {Auth).

II-B-3 OVERLOADING RESOURCES

Moaro, . POPULATION CONTROL IN ANIMALS BY OVERLOADING RESOURCES WITH STERILE ANIMALS,
Sclence 140 (1863) 496-17,

Sterile animals might be inoduced into a population to overload a regource. As a result, some of the
original fertile animals might be ost by migradon or death, This process could be repeatad until the
fertile population was eradicated without the mating required by Knipling's models. This method may

be of we in ecology and in economic control of populations, A hypothetical example it given. If flushing
is considered for use agaiuat pests, the rescrce to be overloaded should be carefully chosen in order to mi-
nimize the total damage done by sterite and wild animals during atternpted eradication or contral.

II-C Infestation and Countermeasureg

II-C-1 STORED PRODUCTS

Comwell, P.B., Bumon, D.M., Pendlebury, I.B,, Martin, V.., Bull, J.O. CONTROL OF WEEVIL
PCPULATIONS Sitophilus granadus L. WITH STERILISING AND SUBSTERILISING DOSES OF GAMMA
RADIATION. AERE-R-3892, United Kingdom Aromic Energy Authoudty, Research Group. Isotope Research
Div.. Wantage, Berls, England. 1982, 37p,

The efficacy of 16 000 rads, recommended for industrial applications of y-radiadon for the control of
Imsecs in grain, isambstantdated by the complete sterilization and death of 10 million insects of a wild
dttain of §. granadus upder conditions simulalting bulk storage. Sub-sterilizing doses af 10 000 to 14 500 rads
suppress weevil populations to a very low level and preveat thelr increase for 4-8 months; this period
of “short-; " control iz related to the size of the population and Oy-tension at irradiation. The repro-
ductive potentlal of fertile and sub-festile graln weevils is depressad when added to large ireadiated popu-
lations, partial protection to the graie agaipst re-infestation is afforded by the insemination of comtami-
nanis with sterfle spetin which rematnr competitive within the female and with fertile sperm subsequently
inteminated, for perfods > 4 mogpths. A reduction in reproductive potential of weevils whick may be under-
dosed at imadiation gives considerable flexibility to the requitemnent of dote uniformity in plant design
for disginfestation of grain. (Essentially auth),

Cotton, R, T. THE POTENT FORCE OF RADIANT ENERGY, Noxthw. Miller 265, 7 (1861} 38, 40, 42-3.

"It3 use 1o destroy and control pests in stored grain and milled cereal products remains highly experimen-
tal, but recent progress merits review.™ The authox briefly reviews latest developments in the fleld of
Insect control, the possible uses of radiant energy commercially, and the limitatfont governing its use.

Papadopoulon, C.P. DISINFESTATION OF DRIED FIGE BY GAMMA RADIATIEN. p.485-30 in “Radiation
&nd Radiofsotopes applied to insects of agricultural importance. Proceedings of a Symposium, Athens,
22-26 April 1083", Vienna, Internatiomal Atomic Epergy Agency. 1963,

Preliminary experiments fodicate that disinfestation of figs by y-radiation ix a promising treatmnent since,
at the moderate doses of 100-200 krad  needed for the destruction of the different stages of the tnfesting
intects, no significant changes result in the texture, appearance and mutritive value (related to carbohy-
drates) of the figa, The following species were studied: Plodta interpunctella, Epbestia cautells,
Carpophilus hemipterows, Gryseephilussurinamensis and Lasiodering serricome. In general, doges < 25 kead
do not affect hatching of egge, above it the reduction varies with the species, and no hatching is obeerved
at 100 krad, The time required for 50% of an irradiazed larva population to die was 2-3 ¢ at 100 krad
and 14 at 260 krad, In general there was no eclosion of pupae with =50 krad, At a dose of 400 krad
all insects were killed fn < 48 h,
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See also:

Pacynon, ¢.K., Anacracres, C.A., EOPEA C BFEJHTENAMH 3ANACORB I'AMMA-PATHA-
UMEH. Bects. c.-x, Haysn 9 (1963} 34-5,

Ramlov, F.K., Anastasiev, S.A. THE CONTROL OF WARFHOUSE PESTS BY GAMMA RADIATION.
Veutn.. sel! shokh, Nanki 9 (19633 34-5.

Gamima irradiation of technical seed and feed stuffs at the rate of 20 000, 25 000 and 30 000 rep resulted
in 100% comurol of the granary and doe weevils, meal beetles, graln bores and confused flour beetles
(Calapdrd grapavia, C. oryzae, Sflvamus srinamensis, Loemophloens testacens, Stegobtum paniceum and
Tribolim confusnm),

Tordk, G., Fatkas, J. A RAKTARI ROVARKARTEVOK ELLEMI VEDEKEZES NEPGAZDASAGI
TELENTOSEGE ES A ROVARTALANITAS 0] LEHBTOSEGE; AZ I0MIZALD BESUGARSAS.  (The Importance
of exterminating insects in warchouses from the viewpolnt of national economy, and & new way of insect
control: fonizing radiaton), Elelmezé€si Ipar 14, 7(1960) 199-208, (In Hungatan, with English summary),

Review article. The extent of the damage to stored products caused by imects ir analyzed statistically,

and the mant frequently occurring {nsects discusesd, After reviewing the known effects of lonizing radiations
on lnsects their pomible applicarion in the food induttry for insect eradication is consicered. Attention is
paid o the economic aspec {nvolved.

765 Effects on subtequent generations after y-itradiation of larvae of Lyctus brunpess (Steph. )
{Coleoptera, Lyctidae), (Bletchly, 1962).

768 A comparison of the susceptibility of the grain weevil {Sitgphilus granarius L, ) to accelerared
electrons and Co™ gamuma radfation. (Bull et al., 1961)

79¢  Influence de 1'irradiation gut les adultes de Sitophilus sasaki! Takahashi {Curculiopidae) ex lears
descendants. {laviolette and Nardon, 1963).

761  Action des rayons ydn cobalt-60sur 1a mortalité et 1a ferrilité des adultes dwn charangon du riz,
(Laviolette and Nardon, 1963),

805 Some effects of gamma radiation okt the lesser grain borer (Fhizoperths dominica F. ) tropleal ware-
house moth (Cadra (Ephestia) cautells Wik.}. Indisn meal moth {Plodia interpunctells Hiibn, ),
and the cigarette beetle {Lagioderma serricome F, ).

808 La provection des denrées contre les insectes ravageuns par l'emplof des radiations ionisantes en voe
dicbtenir 1s st€rilité dJes imsectes adultes. Prude particulidre de la ré&action des gonades de
"Sitopkilus granarina™. (Pesou and Vernier, 1963).

1108  The influence of temperature upon the radiation susceptibility of Sivophilus granarius L. (Pendlebury

etal., 1962),

1228 The susceptibilitly of the confused flour beetle (Tribolium confusum Duv, ) to gamma radiation,
(Bapham, 1962).

1236 Effect of radiadon on Mexican freir-fly eggs and larvae in grape-fuit, (Brownell and Yudelovitck,
i962).

1383 The effects of contineous and fractionated doses of ganmma-radfation on the survival and fendliry
of Sitophiius granarius (Calandra granara L. ). (Jefferies. 1962).

1384 The effects of contiouous and fractionated doses of gamma radiation on the survival and fertility
of Sitophilus granardus (Calandra granara) L. (Jeffeties and Banham, 1981}

1498 Some experimentat dats on cobalt 80 radiation doses capable of amesting insect infestation of
cereals and flour. (Pesson, 1963), '

1499 Utilisation des radiatiom lonisantes (®Co) Wour Ia provection des denrfes contre les insectes mi-
dbles. Recherches reltives A la dérermination des doses uriles pour assurer la st2rlits des insectes,
(Peston, 1963},

1500 Radiarion preservation of prapes and some other Greek fruits, (Satavacos and Maoris, 1983).

1526 The life history and behavior of an internal feeding stored grain fnsect, Fhizopertha dominica
(Pab. ). by use of x-ray, (Stemley, 1962},

1528 On the advantage of the x-ray examination of certain classes of materials forfnsects subject to plant
quarantine regulations, (Yuuss, 1982).

1580 Travaux de recherches Ltilisam les isotopes et les rayonnements nucléaires en entomologie appii-
quée en France et dans les pays associés, (Pesson, 1962).
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O-C-2 DISINFESTATION MEASBURES
(Sources, Conveyor Systems. Etc))

Anonymous. RADIATION DISINFESTATION OF GRAIN, Int. stom. Energy Ag. Bull. 4, 4 (1962)
18-20,

The process can be automated and operated safely. Electron acceleraton and cobalt sources could be nsed
for all the throughput rates utilized ip most conventfonal gratn handling installations. The experty re-
commended that, for a pilot plant study, eléctrical machines with electron enemy in the tange of 2-4 MeV
to achieve untformity of dose deposition and stmplicity of grain handling for the theoughput rate of

100-200 t of grain/h be used. For the throughput rate of 20-40 t/h, they recomimended Co™ sources,

with which it is possible-to achieve a radiarion efficiency of 50-70%, (Auth).

Ancaymous. GAMMA RADIATION AS A MEANS OF INSECT CONTROL IN WHEAT AND WHEAT PRO-
DUCTS. Appl. Atomics 418 (1863) 11-i2,

The U. 8, Food and Dmg Administration (FDA) officially approved the use of y-ray: for fnsect control

in whear, acconding to a plan elaborated by L.E. Brownell, Co* iy used for sterilizing imect eggs in the
wheat. The road should now be clear for the comstmctlon of a prototype plant capable of handling

200 tois/h of wheat, possibly in India, '

Bletchly, I.D, EFFECT OF GAMMA RADIATION ON SOME WOOD-BORING INSECTS,  Ann. appl.
Blol. 49 (1961) 362-70.

Studies have been made on the effecn of y-radiation on eggs, larvae, pupae and adults, Oviposition was
obtained on suitable egg-laying blocks-oak sapwood veneers for Lyctus planlcollis Lec. (Bletchly, 1360),
Corsican or Scots pine tapwood blocks with muslin sirfaces for Anpbium punctatum Deg, (Blewchly, 1862)
and decayed oak sapwood for Xestoblum rufovillosnm Deg. Lervae were either freadiated free (Lyctus) or
within oak sapwood blocks {Lyctus), or pine (Anobjum) ar decayed oak sapwood (Xestobium). Pupae were
treated fred {Anobium) or within decayed oak sapwood (Xestoblum); adults were itradiated free or within
infested wood. For studies on subsequent fertility and viability of eggs, weated papae and immature and
mature adults were provided with egg-laying dlocks. In addition naturally infested material has been
treated. Co® sources giving dose rates from 50 to 1300 1/min have been ured as well as higher rates, 4
dosage of about 10 900 t is required to prevent completion of development or to produce sterile adults,
although further Information it required on the survival of larvae hatching from irtadiated egge. An additfonal
safery margin would be desirable plus a further correction to allow for artepuation in the timber, The
higher fertility exhibited when an individual of one sex is irradiazed and mated to an untreated beetle

of the opposite sex is somewhas academic, sluce both sexes would notmally be irradisted simultaneously,
Nevertheless, when 100% control s not achieved, this factor tepresents an additional risk with regaed to
re-infestation of susceptible wood, The wse of radicactive substances for eradication and preservation &
not feasible due to the mechanical difficutties involved in providing adequste rhieiding.

Brookhaven Natiopal Lab., Uptom, N.Y. and Vitro Englueering Co., New York. STUDY BEPORE,
COBALT-60 BULK GRAIN IRRADIATOR, BNL-810 (T-312). 30 June 1963, 37p.

Results are presented of & shudy to concelve, evaluare, review and estimate coms for a mamber of mitable
deigne for a Co™ Hulk Grain Irradiator; select a prefemed type: and eszablish required ciiteria for futre
detall desfgn and consrruction of the selected concept, Thiee lmadlator concepis sre described, The
irvadiaton discussed are nized to function &s a pflot plant in ap agricultprel experiment station. Pardeu-
lar aitention is given ta seals-up capability, so that the same perfornance chfscteristios can be obtatned
for commetcial utilization, without penalty to the usefuiness of the ircadiator as an expetimentsl foal,

A single concept, designated as the continuous-grid source concept, s selected ap most promising bocause
of ita high efficiency, exceptional vematility, acceptable cost, ease of maintepance, good zeliabilry
and Inherent simpiicity, Forthe purposes of this study it has been assimed thata dose of 15000 — 25 000 rads
should be used giving @ max. /min. dose ratio of 1.66. S$caling up of thronghput was not 1o cavse any
baaic change in this ratio, The immediate objective of the study was to develop criteta and concepts for
a pilot plant with a through-put of 5000 1b/h, An economic sudy was also made.
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Brownell, L. E., Horme, T., Kretlow, W.J. PETITION FOR THE USE OF GAMMA RADIATION TO
PROCESS WHEAT AND WHEAT PRODUCTS FOR THE CONTROL OF INSECT INFESTATION.®* NP-13640,
Michigan. Univ., Aon Arbor and Curtiss-Wright Corp. , Frinceton, M. I, July 1962. 162p.

Applications of y-radiation in the processing of wivent and wheat producrs for the control of insect Infestation
are discussed. Data are presented from studies of radiarion dose necessary for insect control and the effect
of these doses on the phiysical praperties, nutritional value, and wholesomeness of wheat and wheat product.
Restlts are summarized from feeding studiés wsing rars and dogs.  Methods are outlined for the radiation
ptoces'uitxg of wheat and wheat peoducs, frradiarion faci{lities are described, and an estimate on cost factors
is included, 55 references. {(NSA 18: 1984, 13446).

* Compiler's note: Not avallable to the general public. But see 1489,

Broweell, L.E. GAMMA RADIATION FROM SOURCES WITH MAXIMUM ENERGY NOT TO EXCEED
2.2 MILLION ELECTRON VOLTS, TO PROVIDE AN ABSOREED DOSE FROM 20 000 TO 50 000 rads

MAY BE SAFELY USED FOR THE IRRADIATION OF WHEAT AND WHEAT PRODIJCTS FOR CONTROL

OF INSECT INFESTATION. Pederal Register, 21 Aug. 1963. 28 FR9208. Washington, D.C,, Govem-
ment Printing Offfce, .

Browpell, L.E. THE POTENTIAL VALUE OF GAMMA RADIATION IN THE WHEAT INDUSTRY. 34p.
in “Second Natlonal Confertnce on Wheat Utilization Rescarch, United States Deparemenm of Agriculture,
28 -30 October 1963". Peoria, Hlincls,

Cn Aug. 15, 1963 the Food and Drug Adndinistration approved the wse of y-radiation to process wheat
and wheat prodicts for the control of insect infestation. Exhaustive tests to check the wholesomeness of
{imradiated wheat were carried out at the University of Michigan. A doee of 20 000 rad was used on a mix-
ture of yoft white whest and winter durum, exposéd to & Co® source with & y-flux of 180 000 rep b,
after storage at room temperature for 1-3 monthy, Adveme storage conditions (80-90°F for 6 montiu) on
the mmtridonal values of iradizved wheat were also tested. Groupe of 12 male and 20 female Holtzman-
siraln albino rats were uged. Imadiated wheat fed to rate for ¢ monthy or more had no effect on growth,
reproduction ot pathology. Lower and upper dosage Mmim for imdiating wheat commerclally were speci-
fled as 20 000 rad (for breaking the reproductive cycle of the infesting insect) and 50 000 md. No detri-
meqtal effects of the upper dose have been observed on muritional value, wholesomeness and quality,
Costs of preparing and operating a grain ship are tabulated. Fof & single treatment the use of y-radiatfon.
will be more expensive than the we of fumigants. 1If more than § fumigitions are required during storage
the imadiation could be the more economical, a# a singte icadiation will mifice if the treased gratn is
protected agaimt reinfestation (insect-peoof cartons, bags with specially treated surfaces cans, Jais) Co®
will probably be more economical than C#*™as a y-source i the pertod of amortization Is = 5 year.
The geometry of the source s an important comidesation in oltaining efficient use of the radiarion sousces
and in keeping the dosage range between 20 000 and 50 000 rads. The gravity flow irradiator with a ma-
trix of rad sources has an advaikage for processing loose grain, the simulated plaque source for bagged
wheat and packaged wheat products, I the irradfation capacity Is seasonal and varies widely, such as
4 to 200 tons/h, mobile irmadiaton may be used in mumben sifficient to meet the demapd, Mobdle irra-
diators would copsist of 130 elements 4t 6000 ¢, each capable of treating 8-10 000 tons of grain/week or
80 ans/h on a 120 h/week operation. Imadiators could be used ca shiphoard to treat grain on eatty through
& seapart. For contimious procesting at fairly uniform rates, permanent inmdistors would be preferred,
Pposibly using the gravity flow design for loose grain and a bucket conveyex for bagged grain and packaged
wheat producis, ’

.

Deschrelder, A.R. RESEARCH IN GAMMA IRRADIATION OF WHEAT FLOUR. Comserva, The Hague 10,
(1961-2) 115-7. (In Dutch). English Tramsiation: AEC-tr-5773. 9p. -

Liradiation of wheat flour and ceseal products with dotes of Co™ y-radiation between 25 and 150 kilorad
fesudted Lo destruction of Insect pests in all stages of development, Exposure of flour to doses berween 25
and 150 kilorad improved the baking quality of wheat flour, and doses of 500 to 1000 Tdlorad improved
the storage lfe of unrefrigerated pre-baked or partially-baked packaged products. Results aze reported
from studies of the chemicat effects of y- radiation on the proteins, enzymes, xnd other consituents of
wheat flouny. (NSA 17: 1863, 21980},

299
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Pletz, G,R, DEVELOPMENT CF IRRADIATION FACILITIES. p.135-34 in “Rad{ation Pastenrizatlon of
Foods®, Summaries of Accomplishment. TID-7684, Divislon of Botopes Development and Divistoe of
Biology and Medicine, AEC. 1983,

4 major portion of the AEC food {rradiation program is devoted to the development of a family of radiadon
facilides, Fimt, research iadiaton capable of supporting food irraciation studies were designed and cons-
tructed. Current emphasls is on proto-commercisl facilities either under design or copstuctlon, or planned
for comtraction 2s the program develops. Proto-commercial factlities are intended to tramslate laborztory
dara w semi-production or pilot plant operation to prove laboratory dats on a near commercial scdle, and
to aid in the determination of the econotnics involved. Included in thiy category are mobile units, a Ma-
rine Products Development Irradiator (MPDI), and a gredn imadiator. Types of iradiatom clasted as highly
specialized, or applicable in unique simations, comstitute another caregory. Detailed discumion is presen~
ted on a research jiradiator, trassportable unif, the grain frradiator, central or fpplant iradiaton sech a2
the MPDI, on-board tilp imadiatom, the Hawaiian irmadiatcr, .and the 1,5, Army Radiation Laboratory at
Natick, Mamachusetts. (NSA 18: 1984, 22201),

Harvey, I.M, IRRADIATION OF FRUITS AND VEGETABLES IN A MOBILE COBALT 680 UNIT. p,55-7
in "Radiation Pasteurization of Feods®. Summaries of Accomplishment. TID-7684, Division of lsotopes
Development and Division of Biology and Medicine, AEC. 1863,

A mebile Co® unit containing 40 000 ¢ is described. A rypleal dose of 200 000 rad requires a dwell tme
of 40 min, Sevemal fraits, vegetabies, and imsects have been treated with the unit; wotk done with insecss
iz described at some length. About 120 lnsects at each stags of development were weated with 7 desages,
and 5 replications wepe avallable in each experiment. Findings indicate variations in radiceenitivity of
the various ipecics studied, the most seasitive being Tribolinm confusum which requires < 10 000 rad for a
stetHzing dose (one whick will disrupt the life cycle). The cigarette beetle, Lasioderma serricorne, the
black carpet beetls, Attagenus piceus, and Trogoderma beetle were found to be intermediate n muscepri-
bility ( < 15 000 rad); The Indiap meal moth, Flodfa tnterpunctells, was comparatively resistant, requir-
ing 50 000 rad for a sterilizing dose, In generwl, the older 4 specimen was in each stage of development,
the leas susceptible it proved to irradiation.

Home, T, “THE GRAIN SHIF; A PROPOSAL FOR INCREASING THE WORLD FOOD SUPPLY™.
Princeton, N.J., Curtist-Wright Coeporation, 1961.

An irradiator on board ship allows disinfestation measures to be applied to graln in widely different locations,
the advantages involved in this greater mohility being numerous. The design, potentialities and economics
are discussed.

Kpetubepr, B.E, KAPAHTHHHAR IESHHCEKUKA NPOTHB NXOAOBLIX M¥X. 3am.
Pacr. 11 {1961) 49-52. P. X. Enon. Nsl13X247. 1962,

Kreimsberg, V.E. QUARANTINE DISINFESTATION FROM FRUIT FLIES. Zashch. Ras, 11 (1861)
40-52, R, Zh, Biol, MNo. 13 Zh 247. 1382.

Imported oranges and tangerines i the USSR are disinfested againt fruit flies by only one method; refri-
gerariag for 3 weels at temperatures of 0-1.5'C,  Descriptions are given of 5 physical and 5 chemnical
tnethods of distnfestation used abroad, These methods may find application in the USSR, Small shipments
of frofts and vegetables croming the border can be wreated with x«rays with s pontable apparams, The
tefrigeration of impored fruies must be accomplished primarily en toute, while non-refrigerated produce
<an be treared in several ways: fruits for immediate sale with warm saturated steam, dibromomethane,
ethylenechlorobromide, and methylbrornide; products for prolonged starage withrefrigeration, Severely
infeseed fruit, upecdanymtbeperlod of the emergence of the larvae, mus be quickly frozen, (BA 41:
1983, 20538).

Kuhl, O.A. IRRADIATOR DESIGN STUDIES AT BROOKHAVEN NATICNAL LABORATORY. p.S1-2 in
"Radiation Pastenrization of Foods®. Summaries of Accatnptishment.: TID-7684, Division of Bsotopes
Development and Division of Biology and Medicine, AEC, 1963,

Durlng the past year conceptnal design studies for a Bulk Grain Imadiator and a Shipboard Marine Product
Trradistor were camried out and reported in BNL 810 (T-312) and BNL 808 (T-311), respectively. Specifi-
cations are presented for both ivradiaton. (Auth).
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Nardow, P. LES POSSIBILITES D'EMPLOI DES RADIATIONS DANS LA LUTTE CONTRE LES INSECTES.
Phytoma 144 (1963) 7-12.

Les adultes de Sitophilus sasakil Takshashi sont expos€s aux rayons y {®Co) en préience de bl&. Le seufl
de sensibilit€ se situe 3 5000 r pour les mdl les, et entre 6000 et BOOO r pous les femelles, Dis B00O £, les
insectes sont anfantis en une dizaine de jours. L'exarmen des courbes de mortalit® & différentes doses
montre que celle—cf apparatt bruxpement aprds une phase de latence dlautant moins longue que la dose
ot phas Elevée. Pendant ceite pfrdode, les insectes continuent 3 ze nourrir, (Les esptoes voisines (5,
granarius et 8, aryzae) ont une sengibilité tout & fait comparable. ) 2000 r téduisent la fertilité de plus de
la moitié, L'augmentation de la dose -entrdine une inhibition sppplémentaire de l1a fertilite., A 5000 1
apparalt une phase de stérilit€ temporaire du Te au 12e jour, Elfe n'étend avec une dose plus Elevée, A
15 000 r la stérilfsation est torale. On peut donc stétilirer et mier amez facilement les charangone du bls.
Le reste de 1a communication concetne Ia rechmique d'application, des résgitats obtenns ailleurs avec des
méiles stériles dans la lutte biclogique contre Ca].lil:mg_a hominivorax, Muwce domestica, Dacus er Ceratitis,
Ephestia kithnlells, Carpocasa, et Anthonomus grandis,

Pemor, P. SOME EXPERIMENTAL DATA ON COBALT 60 BADIATION DOSES CAPABLE OF ARRESTING
INSECT INFESTATION OF CEREALS AND FLOUR.  Food Imad. 3, 4 (1063) A1B-A21L.

The study was aimed at determining the minimur effective dotes of y-radiarion required to stop either

the development of egge or the larval stages, or to stertlize adult fnsects, The following imects, common-
ly found iz cereals and flour, were investigated: Sitophilus (Calapdra) grapativg L., Sitophilu ocyzae L.,
Tribolinm confutum ). du V., Tenchro molitor L., Gnathocems cornutus F., Bhizopertha dominica O1,
Acanthoscelides obsol 8ay, Ephestia lthniella Zell, and S _m_cemlena Ol. The effective mi-
nimum doses were found to vary with the species: Sitophilus granarfus reguired 10 000 rads, Tribolium

> 12 000 rads, latvae of Tenebric - 8000 xads; Gnathocerus - 8000 rads; Rhizopertha - 12 000 00 ract,
Acanthoscelides obsoletus - 2¢ 000 rads; Ephestia - 16 000 rads. In general, 20 000 rady appears to be

the minimum effective dose capable of arresting larval development or reproduction of all the species
studied.

Pesson, P, UTILISATION DES RADIATIONS IONISANTES (*Co) POUR LA PROTECTION DES DENREES
CONTRE LES INSECTES NUISIBLES. RECHERCHES RELATIVES A LA DETERMINATION DES DOSES UTILES
POUR ASSURER LA STERILITE DES INSECTES. Industr. agric. 80, 3 (1983) 211-25.

Lea doses sérilizantes, appliquées soit sur les stades larvaires soit sur les stades Imaginaux, sont générale-
ment dun ordre de grandeur trds voisin des doses 1€tales. Un autre effer rrds général est le retard obser-
vé dans le développement larvaire ou nymphal. Les doses minima utiles relevées sont de 8000 rad pour
Gnathocetus corputus et les larves de Tenebrio molitor, de 10 000 rad pour les Calandres, 12 000 red
pour Eh.tzoma et un supdrienr 3 12 000 ad pour Thbnlium. de 16 000 zad pour Ephestia et de

20 000 rad pour la Bruche du haricot. En tenaat compte pte des es espdoes les mojns sentibles et de leuts stades
Tes pluy répistants, on peut considérer que des doses de 20 000 rad doivent donner nne sEcurit® génerale
contre tous ces insectes susceptiblesdes'installer et de pulluler dans les denrées (farines ou grajns), Ces
doses pe doivent pas produire des inconvénient secondaires (changements des caract2res organoleptiques
et ded qualités mutritionellet). Llefficacité générale satizfaisante de doses de 1'ordre de 20 000 rad, pour
assurer llextinction des populations d'insectes ‘ayant contatning un produit, deit faciliter 1a mire au peoint
de rechniques permettant un traitement plus rapide sans avoir 2 disposer de sources de radiations paricu-
litrement puissantes. Dam le domaine de la protection des cérfales stockies, en pardculler, cela peut
avoir un intérdt primordial.

Saravacos, G., Macris, B, RADIATION PRESER¥ATION OF GRAPES AND SOME OTHER GREEK FRUITS,
Food Irrad. 4, i-2 (1863) A19-421,

Preliminary resulty on the disinfestation of dried figs have shown no significant changes in sugars (total and
redvcing) up to doses of 500 000 rad. The colour of the {madiated figs was not affected by y-radiation
at these doses, The radioresistance of certain species of insects which attack stored dried Figs is repormed
under investigation,
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Schmifdt, H. DIE WIRKUNG VON RONTGENSTRAHLEN AUF HOLZZERSTORENDE INSEKTEN. (The
effect of x-rays on wood-destroying insects). Holzforschung 13, 1 (1861) 8-11. {In German)

The kind of radiation deses tolerated by larvae of Hylotrupes bajulus L. and working termites of
Bedculitermes were investigated and, following an from that, the suftability of x-rays for combhating the
pests,  Soft x-rays weze found to be effective on insects whea outside the wood. In view of the very high
lethal dose required even then (~ 200 004 r for Hylotrupes and~ 100 000 1 for termites) apd of the great
protection afforded to thern once the inteeis are inside the wond, there is no chance of applying x-rays for
fighting the insects.

1484 Radiation disinfestation of grain. (Anonymions, 1962).

1485 Gamma radiation as a means of insect control in wheat and wheat products. {(Ancnymous, 1963),

1487 Smdy report, Cobalt-80 bulk grein irradiator. {Brockhaven National Lab., Upton, M.¥. and
Vitro Engineering Co., New York, 1963). "_

1488 Petition for the uwse of gamma radiation ta process wheat and wheat products for the control of in-
sect infestation. (Brownell et al., 1962).

148 Gamina radiation from sources with maximutn energy not to exceed 2.2 million electron volts, to
provide an absorbed dose from 20 000 to 50 D00 rads may be safely used for the inediation of wheat
and wheat producte for control of insect infestation. (Brownell, 1963}

1430 The potential value of gamma radiation in the wheat Industey. . (Brownell, 1963).

1492 Development of iradiation facilities. (Dietz, 1963).

1434 *“The GrainShip: A Proposal for Incressing the Worl Food Supply”. (Home, 1961),

1485 ' Quarantine dixinfestation from frute flies. (Kreitsberg, 1962), '

1496 IJrradistor design studfes at Brookhaven Nationa) Laboratory. (Kuhl, 1963),

1583 Present status and the future development of radictechnology. (Stankovi€, 1982).

II-C-3 ECONOMICS

Comwell, P,B., INSECT CONTROL BY GAMMA IRRADIATION - 4 TECHNICALLY FEASIBLE PROCESS,
BUT IS IT DESIRABLE AND} CAN IT BE APPLIED? Food Irrad. 1. 4(1961) A9-A11,

Some of the fundamental probiems and appiied problems {n the use of iradiation for the control of insects
in grain are examined, and a comparison 11 made with conventfonal methods. A detailed apprafsal was
published earlier in I. Sci. Food Agric, 11: 1960, 754 (Cornwell and Bull, Imect coatral by gamma-
irradiation - an appraisal of the porentialities and problems involved). Three major factors which discourage
commercial exploitarion at present are (1) sources of 1-2 Me Co*’are required to accomodate the produce

at 200 tom/h, the minimum handiing rate demanded by the trade, (2) capital expenditsre for these mas-
sive sources is prohibitive, and (3) operating costs are not competitive with conventional measures of

intect control. Witk the significant advances made during the last 2 yeanm {n the development of elecron
machines, with coniderably greater power outputs than the presemt accelerators, but with low beam energy,
some of these facton should be resclved in the future,

1487 Swdy Report. Cobalt-60 bulk grain frradiator. (Brookhaven National Lab., Upton, N.Y. aml Vitro
Engineering Co., New York, 1863).

1430 The porential value of gamma radiation In the wheat induvstry. (Brownell, 1963).

1492 Development of {rradiation facilities, (Dietz, 1363). L3

O-C-4 DETECTION

British Standards Institution, London, METHOD OF TEST FOR TOXICITY OF WOOD PRESERVATIVES TO
THE. WOOD-BORING INSECTE Anoblum pusctatum AND Hylotrupes bajulvs BY LARVAL TRANSFER
British Standard No. 363L 1963. 15p.

Detalls of a larval transfer method for use with A. purctatm and H. bajulus are given. It 1z applicable
ta tar-oil, water-bome and organic-solventiypes of preservatives, though comparizons between these groups
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are not necessarily reliable, and directions are given for selecting and prepariag the wood blocks, tm-
pregnating them with the preservative, horing the holes into which the larvae ave to be inserted, condi-
tiontng the biocks before use, maintaining the larvae before ves amd inserting them into the blocks, the
maintenance of the infested blocks, their subsequent examination with or without x-rays, and the evalua-
tion and reporMing of the results. Appendices contaln information on precaucions against infestation by
Pyemotes ventricosus {Newp.), which sometimes affe cts tests with A. punctatum, the method of obtaining
young larvae of H. bajulus and the mse of x-rays to detect Hving larvae within the blocks. (From RAE-A
§2: 1964, 8)

Berryman, A.A. PRADIOGRAPHIC TECHNIQUES FOR THE DETECTION, SAMPLING AND BIDLOGICAL
STUDIES OF FOREST INSECTS. Thesis, California Univ., Berkeley. 1961. 40p.

An x-ray study of eryptic insects (Including Ips confusus (Le Conte)).

Berryman. A.A., Stark, R.W. RADIOGRAPHY IN FOREST ENTOMOLOGY. Aon. ent. Soc. Amet. 55,
4 (1982) 456-66,

The use of radlography in the study of cryptic insects was investigated for several kinds of forest insect
damage. Longwave ot "soft™ x-rays (5-35 KV) were found most suitable for the detection and sy of
ipsects infesting plant material, A portable industrial x-tay unif was used which had an output of up to

35 k¥, 10 mA and variable exposure time, Excellent results were achieved in radiographs of westerm
pine beetle larvae and pupse in penderosa pine bark; adult gallery construction and larval development of
Ips confpsus (LeConte); ved turpentine bestie o situ In sugar pine; buprestics, cerambyclds, siricids, and
Iyctids infesting various thicknesses and.kinds of timber; weevils Infesting lodgepole pine tps and zeed-
infesting intects, Less satlsfaciory was the detection of Insects in whole cones, although their galleries
could be deteceed, (Auth, )

Benryman, A,A,, Stark, R.W., STUDIES ON TYE EFFECTS OF TEMPERATRUE ON THE DEVELOPMENT CF
Ips confusus USING RADIOGRAPHIC TECHNIQUES. Ecology 43, 4 (1962) 722-6.

Litnitations and potsible fmprovements of the method are discussed, “Soft™, low kY x-rays ptoved most
satisfactory, providing penetration was adequate and the time expoture wat short enough to minimize radio-
graph blurring from insect movement, The rate of adule gallery construction and brood development at

5 constact temmperatures (15°, 20°, 25", 30" and 35° C) was observed, Maximum rate of brood develop-
ment cccnrred at 30° 1o 25" C and a sharp reduction in activity occumed at 15°C. Greatest numbers of
progeny were produced at 20" C apd highest brood survival occurred at this temperature and at 25°C. The
data on brood mortality were mggestive of kigh tnortality in the egg and larval stages at ali temperatures
and a high mortaliry in pupal acd adult stages at the lowest and 2 highest temperatores. Adults emerging
from slabs at the 35° C level were significantly smalier than those reared at lower temperatures.

Bletchly, J.D., Baldwin, W.F. USE OF X-RAYS IN STUDIES OF WOOD BORING INSECTS. Wood 27
(1962) 485-8, -

After reviewing work In the field to date, and the effects of radiation op wood-boring insects, modem
techniques are dis d. R ad in equipfentdesign have made it postible to use x-rays for
obtaining clear photographs of fnsect larvae [the death-watch beetle (Xepobium mfovillojum) the

house longharn beetle (Hylotrupes bajulusy, and the common furniture bestle (Anobium punctatum) ] within
wood and to follow thelr developmemt without destructive examinadon of their environment, This faciliteves
evaluation of wood preservatives a: well as biological research.. Short exposures at low-voltage X-rays
are likely to have lintle effect on the viability of insects within wood. Nevertheless, there are certain
difficulties, e.g. detecting certain lurvae depends on their age and mineral content.  The presence and
distribution of parasites of wood-boring Intects may also be revealed by x-rays as for the parasites Fyemotes
{Pediculoides) ventricosus and Theocolax formiclformis. It 1s altogether doubtful if x-ray examination of
structural timbeps in aity could be relied on to determine whether or not attack was stfll active. In large
timbess, the ratio of timber thickness to larval size weould be too great to provide the necewary contrast,
and other factors would complicate interpretation. Cunly fn wood of small sectional thickness can these
difficelties be overcome. It fs unlikely that x-rays could be uséd economieally in routine examinations
for quarantine purposes.
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Brett, G.A., Hurlock, E,T., Gtadidge, G.M.G. EFFECT OF MALATHION ON LARVAE OF THE GRARN
WEEVIL (Sitophilus gzanarius {1..}}. p.11 in “Infestation Control. A Report on the Work of the
Infestation Control Laboratory 1359-1961". Gt. Brit. Ministry of Agriculture, Fisherfes and Food. London,
H.M.S,C. 1983, '

5. granarius were allowed to ovipesit for 4 d on samples of sterilized wheat and then sieved offj 2 batches
of the {nfested wheat were then treated with malathion dust at iZ ppm, ALl samples, fncubated at 25°C
and 0% R. K., were examined at intervals by the Howe-Oxley CQ production test and by x-ray photogra-
phy. Adults were removed from controls as they emerged, but not from the treated samples in which they
died quickly. HighCO, figures were found throughout, but those in the treated satmpley (2. 88%) were
ouly 63% of those fn the contrals (4.55%). The presence of large numbers of immature stages was confir-
med by x-1ay. Sufficient larval development to cause heating therefore could take place fn grain already
attacked by S. granarius and subsequently weated by malathion, Malathion not only killed the acdults on
emergence but also reduced the population of immarture stages,

DeMan, C.J., Jr. A COMPARISION OF RADIDGRAPH ANALYSIS AND BARK DISSECTION IN ESTIMATING
NUMBERS OF WESTERN FINE BEETLE, Canad. Ent. 95, 10 (1863) 1112-6.

Estimates of the numbers of the westem pine beetle, Dendroctonus beevicorais LeConte, In Pinus ponderosa
Laws. bark samples were made by radiographs of 25 batk samples and by dissection counts of the bark,
High comelations (r = > .9) between the 2 methods wete found for (a) lve Zarvae, (b) live plus dead
larvae, {c)live of all stages combined, and (d)Hve plus dead of all stages combined. The bark dissection
method tock 8 times as long and was 4§ times as expensive as the radiogrsphic interpretation method of
estimating bark beetle numbers. A Picker x-ray unit was wed, and the samples clasified by thickness
{3 inch or < J inch). (Essentially auth. ).

Dennis, N.M,, Decker, R.W. A METHOD AND MACHINE FOR DETECTING LIVING INTERNAL INSECT
INFESTATION IN WHEAT. . econ. Eat. 65, 2 (1962) 199-203,

Of the many methods developed for detecting hidden imtect infestation in grain, only the x~tay -radiographie
and the cracking-flotation techmiques have found any degree of acceptance. Technical difficulties
involved, however, have led to the search for  simpler method. A promising chemical indlcator tech-
nique uses the body fluids of the Insects to produce a colout reaction with ninhydrin-impregnated filter paper.
The accuracy of the x-ray technique was found to be inferior for Tow-level infestation. A table 5t given
comparing the relative performance of the x-ray and nintrydrin techniques for wheat infestation. The

unit described is a proto-type, An improved unit has been tuilt which will be field-tested against the
x-ray method,

Eidmann, H, OM LARKSKOTTMALEN (Argyzesthia laevigatella H.S.) I SVERIGE, (Study on the
larch moth, Argyresthia laevigatells H.S., in Sweden). Medd, Skogsforsbksv, Inr, 48, 3 (1960) 225,
{In Swedish)

The development of insect larvae was studied by x-1ay photography, The entire post-embryonic
development of A. Iaevigatella takes place lengthwise inside the new shoots. It is quite impostible

o detect Infestation in the auwumn by external inspection. By means of X-Tays it is posdble not only to
detect {nfestation but alsa to observe the developroent and behaviour of the larvae. Pupation and eclosure
ean also be followed,

Eidmann, H. UNTERSUCHUNGEN UBER DIE ENTWICKLUNG VON PARASITEN BEL Galeophora
laricella Hbn. MIT HILFE VON RONTGENPHOTOGRAPHIE, {Study on the devejopment of parasites

in Coleophota laricella Hbo. by means of x-1ay photography). Z. angew. Ent. 50, 1 (1962) 118-25.
(In German, with English summary)

In late autuimn the larvae of the parasites Epiiamymis boops ‘Thoms. and Cirtospilua pictus Nees (Bulophidae)
attain full growth and kill their hosts, the larvae of Coleophora laricells Hbr. They do not normally pu-
pate until the following spring, but in the laboratory adults can be reared during winter. The developmen-
tal patterns of the parasites were constructed from observations during rearing experiments combined with
repeated x-ray photography. Differences in development among the two species and sexeswere found, No
difference between x-ray treated and untreated animals was detected, For x-taying, model TEA-25
(Schénander) was used, The tube is provided with a Be-window and produces very soft radiation, The
object was placed at 25 c¢m distance, and optimura conditions for irradiation were a periof of 14 sec at
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14 kV and 10 mA, A Gevaert OSRAY film was used. The resuls can have practical applicatioa in
connection with controfl measures,

Gueafson, A, Simak, M. X-RAY INAGNOSTICS AND SEED QUALITY IN FORESTRY. p.39§-413 in
*Proceedings of the 12th Congtess of the International Unfon of Forest Research Organizations, Oxford,
1956". Stockholm, Statens skogsforskningeinstinar, 1958, (Mimeographed).

Data are summarized on x-ray diagnostics in relation to certain problems in forestry. Amongst other
methods used, x-rays bave been employed for studying insect attacks and mechanical damage to seeds,
and In diagnostics of old and dead seed. Seed of Picea abies is often severely damaged by varions lnsect
species. The damaged seed i3 considered In two groups: A~ seeds with larvae, and B - seedt without
larvae. Each group (in Sweden) is represented by distiner species, such as Flemeliella abletina Seitner
apd }ie:gﬂgm_us abietis Seitnerfor A, and Eraobius abietis F., Laspeyresis strobilella, and Dioryctria
abletelle for B. (A list of tree and shrubspecies 3o far examined by x-1ay photography is included, The
bulk of the paper is concerned with seed development and selection).

Kurlock, E.T., Annstrong, M, T. MINOR ENTOMOLOGICAL INVESTIGATIONS. p. 16 in "Infestation
Control. A Report on the Work of the Infextation Control Laboratory 1659-1961". Gr. Brit. Ministry of
Agricultore, Fisherie: and Food, London, H.M.5.0. 1962,

Tests were carrled out 1o detect and measure hidden infestation by Araecernt fasciculanu and Lastoderma
sefricoene in cocda beans using the Howe-Dxley CO, production test and z-ray photography respectively.,
The iatter proved to be much more rellable as the (:03 test gave anomalous results, probably due to the
presence of moulds,

Hurlock, E,T. DETECTION OF INSECTS IN DRIED PEAS; X-RAYS SHOW MOST PROMISE AMONG
8 METHODS. Food Manuf, 38, 7 (1963) 387-9

Jacquiot, €. LMWITILISATION DES RAYONS X DANS LES RECHERCHES ET LES ESSAIS SUR LES INSECTES
XYLOPHAGES. Corros. et Aotl-corros. 8 {1961) 74-5.

Johmaon, N.E., Molatore, H.D. X-RAY DETECTION OF DOUGLAS-FIR BEETLES REARED IN SLABS,
Cazad. Ent. 93 (1961) 928-31,

An improved method of rearing the Douglas-fir beetle, Dendroctonus pseudotsugae Hopk., was recently
developed by vsing wax-costed slabs of Douglas-fir, By means of a Diagnostic Keleliet x-tay machine ax
# local hospital it was possible to detect the presence of varlous stages of the Douglas-fir beetle beneath
the bark of infested tes wlaby, The derecrion of insects by x-raying the siabs achieved an accuracy of 8%
for parent adules and their egg gallerfes; 92% for callow adults, pupae and matwre larvae and 66% for im-
mawre larvae, It thus appears that x-ray negatives of the slabs can be interpreted rellably for all stages
except immatere layvae. This non-destructive technique should have conslderable udlivy in studies of the
development of barit beetles.

Johmsopn, N.E, CONE-SCALE NECROSIS AND SEED DAMAGE ASSOCIATED WITH ATTACKS BY DOUGLAS~
FIR CONE MIDGES. For.Scf. 9, 1 (1963} 44-51.

Premature cone-wcale nacroslx was shown 1o follqw, if not to result directly from attack of the Douglas-fir
cone midge, Contarinia oregonemjs. Contatinia washingtonensls was also shown to canse damage to
Psendotsugs menziesii seed, though normally of lest comequence than that resulting from attack by C.
oregonensis. Seeds from cones {nfested with C, washingtonensis were categorized into (1) seeds on a wcale
containing from 1-3 larvae, (2} seeds on a scale containing 4 or more larvae, and (3) seeds from uninfested
scales of infested cones. In each category 800 seeds were examined by the use of x-rays and later tested

for germination. Radiographs of seed from heavily-, moderately- and non-infested cones are shown, X-ray
analysis ard germination tests showed that C. washingronemsis has a derdinental effect on the seed of Douglas-
fir. The number of midges per cone could be seento be directly correlated with the number of nec-
rotic cone scales, thenumber of galled seed, and the number of filled seed.
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Kremser, K. RONTGEN-DIAGNCSTIK IN DER ENTOMOLOGIE, (X ray diagnosis in entomology).
Fortschr, Rbntgenstr, T6 (1952) 393-6.
Discumion of the postibilities and limitations of the methed,

Kifstek, 5. POUZITI ROENTGENU KE KONTROLE ZAMOTKD PILATEK. (The use of x-rays for checking
sawfly pupae)., Lesnickf price 36 (1857) 270-3 (In Czech)

Oliver, A,C. WUSE OF X-RAYS IN THE DETECTION OF Teredo IN WOOD. Timb. Devl. Asi; Lid.
Text Record B/ TR/2. London, 1953,

Filtz, H. DIE ROENTGEN-METHODE UND ANDERE METHODEN ZUR FESTSTELLUNG VON INNEREM
KXFERBEFALL; BEI GETREIDE UND HULSENFRUCHTEN, (The x-r1ay and other methods for detecting
beetle Infestation in corn and leguminous plant products). Apz. Schidlingsk, 28 (1955), 118, {In
German)

Vatlous methods of detection used routinely are reviewed and the cortesponding documentation cited.

The development of the x-ray method js raced and an apparatus descrfbed which s equally sujtable for
checking grain and legumirous plant products (peas, beant, etc.). In the later case, the test insect was
Callosobruchus quadtimacylatus F. The advantages are speed of checking (3h), precise sssessments of
degree of infestation and the stage of development of the infesting pest, and the fact that the material to
be exarnined is In no way damaged by the test. Drawbacks are difficulties in deciding whether the fnsect
ir will alive, and the need For more extenslve sampling, since individual samples are very small and there-
fore not fully representative,

Schmidi, H. RONTGENSTRAHLEN MACHEN HAUSBOCKLARVEN IM HOLZ SICHTBAR, (X-rays render
vizible Hzloqus bajulus L. larvae in infested wood). Umschau 6% (1862) 82-3 (In German)

4 method {5 descilbed for obtaining very clear x-ray photos of infesting larvae in wood up to a thickness of
50 mm. At 100 min, a weaker picture is obtained which is, nevertheless, stiil interpretable. The vse-
fulness of the technique is discussed, for detection and for studying insect behaviour,

Simak, M. BESTAMNING AV INSEKTSKADOR PA GRANFRO MEDELST RONTGENFOTOGRAFERING.
(Insect damage to seeds of Norway spruce determined by x-ray photography). Sértryck Norrlands Skog-
sisdaftrbunds Tidssler, 3 (1966) 209-310. (In Swedish, with English summary)

The damaged seeds fall naterally into 2 groups: A (seeds containing larvae) and B (seeds without larvae),
The gall-fly Plemeliella sbietina Seitner and Megastigmus abietis (group A} attack seed, Larvae of
Plemeliella remain inslde it for 2-8 yean, also causing a redpetion in seed size. Megastigims does not
alteethe shiape or colour of the seed. Ithas alife cycle of 1-2 years and becomes a chrysalls inthe seed. Insects
of group B ean valy be peroeived by damage caused (e, . puncture of the seed-coat, presence of fiass) , and are
usually Found futther north than those of group A. The degree of infestation appeans to diminish with increasing
altitude. Insectsinfluence the size of the cone and the &1l round qualicy of the seeds. X-ray photography is in
evecy respect superior to other methodsof macroscopic examination. Secondary Insectdamage, especially
reductions in seed quality, canbe determined exactly, and the method also gives wider seope for studfes on
evolution, occurrence, babits and ecology, ete. of the infesting Insects.

“
Stark, R.W., Adams, R.5. X-RAY INSPECTION TECHNIQUE AIDS POREST TREE SEED EVALUATION.
Calif. Agrie, 17, 7(1963) 6-7.
A prime factor in seed production for reforestation f1 intect damage, which often {v not visibie externally.

Proportions of empty and sound seeds aed of defarmed or diseased embryos can be rapldly estimated by
x~ray examination. (Auth).

Stemley, P.G. THE LIFE HISTORY AND BEHAVIOR OF AN INTERNAL FEEDING STORED GRAIN INSECT,
Rhizopertha Dominica (FAB.) BY USE OF X~RAY. Diss. Abstr. 23, 3 (1962) 1131,

The study was undertaken to determine life history, and habits of the insect inside wheat kemels. The
rearing medium was Pawnee varlety of hard red winter wheat, cleaned and adjusted to (12 « 0. 5§b moisture ;
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rearing was done at (B0x2)'F and ac (T0:2)% R.H. A Gederal Flactric X-ray Grain Inspection Unit was
used to record the growthi, development, and activitier inside the ketnels, ¥ernels were also cut open to
observe the developmental stages. Larvae bored into kernels within 5-8 h, When more than ons larva
eqtered the same kemel combat ocenrred and only one survived if they came intw contact with each other,
Mortality of 1at-instars increasingly reduced from 6.9 to 14, 30% mofsture. Radiographs showed the average
daration of instars o be: st~ 5,80 d; 2nd - 4,35 d; 3rd - 4.62 di 4th - 4,00 d: prepupal stage - 1,56 d:
pupal stage - 4,37 d. The larvae fed mostly lengthwise iz kemels and pushed frass drough the entrance hole
with thelr heads,

Bapmanrcsuu, A A, PEHTTEHOIPAPHA CEMAH I OBHAPY XEHHS 3APAXEHHOCTH
HX BPEIHTEIAMH,. 3am. Pact. 4 (1858) 42-3.

Vanhalovich, A.A. X-RAY EXAMINATION OF SEEDS FOR DETECTING INTERNAL INFESTATION BY
PESTS. Zashch. Rast. 4 (1958) 42-3.

A special apparats for x-raying seeds and a method for thelr entomological examination are desctibed,
The roentgenogram permits the stage of development of the pest to be established, as well as the extent
of infestation, the efficacy of insecticides, and the presence of fungal and bacterial diseases. Roentgeno-
grams are most important for the quarantine examination of imported cotton seeds, grains, and leguminous
seeds. (See Referar. Zhur., Biol., 1859, 62854).

Yuasa, H. ON THE ADVANTAGE OF THE X-RAY EXAMINATION OF CERTAIN CLASSES OF MATERIALS *
INSECTS SUBJECT TO PLANT QUARANTINE REGULATIONS. Froc. 3nd Pan-Pacif-scl. Cmg_r_.

Tokyo, 1 (1962) 1141,

¥ Compiter: fory

1556 Use of x-ray stereoscopy for examining shipwerm infestation in vivo. (Crisp et al., 1953).
1558 The use of x-ray photography in entomological studies, (Eldmanz, 1959).

II -D Sericulture

Arifov, UL A., Kleln, G.A., Okun, G.5., Pashipskil, S, 2., Osipova, L.Kh,, Fagrman, V.7, INVESTI-
GATION IN VACUO OF THE DEFORMATION OF NATURAL SILK IRRADIATED BY y- RAYS, Izv. Akad.
Nauk UZb. S5R, Ser. fiz. mat. Nauk 8 (1960) 32-7. (In Russfan)

Changes in dynamometric properties of y-lrradiated silk and raw sflk fibers (produced from frradiated
cocoons) In the presence of air and 1n vacuo {1075 mm) were investigated. A Co®* y=ray source and
3 % 10% - 2 % 1051 equivalent physical imadiation doses have been used. Dynamometric tests in vacuo give
less statiscically disperse results, because of the stabilizing influence of the vacuum. Corapared to the
tests in the presence of air, with the same loads and deformation times, tests in vacuo show asharp decrease
of the absolute elongation of the fibem. The change in elopgation is in vacuo proportonal to the load
(to 80 g), i.e.. the plastie deformation for i3k in vacuo is smail and the elastic deformatiom predominates,
while in presence of ait the plastic deformation predominates Irradiation of nswral silk in vacuo
{10"5mm) with doses up to 109 r equivaient physical increases the strength of the fiber, i.e., a process
of stitching of moleécular chains predominates. Raw silk, In presence of ale-ireadiated cocoons (doses
3 x10%- 2 x10%r equivalent physical, did not show a decrease of strength. (CA 55:1961, 21ldc).

«

Hirebe, T., Ool, H. 4 SILKWORM BREEDING METHOD, TAKING ADVANTAGE OF THE DIFFERENCE
OF RADIOSENSITIVITY, II. THE COMPARISON OF HEALTHINESS (INVOLVING VIABILITY, LONGEVITY,
FECUNDITY, ETC.}BY IRRADIATION BETWEEN F, - HYBRIDS, 22nd Meeting of the Japanese Society of
B:eeding. 1962. !aE. 1. Breed, E. 1 (1263} 55. (In Japanese)

(BA 44: 1963, 16935),

Ibragimov, A,P., Brodskaya, G,A. ACTION OF GAMMA RADIATION ON THE AMINO ACID
COMPOSITION OF SIEK FIBROIN.  p.5-10 in "Nekotorye Vopros¥ Prikladnol Fiziki”, Sbornik, Tashkeat,
Akad. Nauk Uzb. S5R. 1961.(In Russian)

Fibroin from hybtid cocoons of mulberry silkworms was irradiated with y-rays (Co®) in doses of frorn
1 million te 50 million . The acid hydrolyzates of {radiated amd upirradiated fibroin were studied for
changes in amino acid compound {chromatographic method) and for N content. A spectroscopic sudy
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was also made. In the beginning of radiation the content of total and amine N decreased rapidly. At
doses over 25 milllon r the rate of decrease dropped sharply. In the hydrolyzate of unimadiated fibroin the
content of alanine, phenylalanine, tyrosine, glycine + serine, glutamic acid + threonine, vaiine, histidi-
ne + lysine, and arginine d ed with i in the dose of radiation. The percentage of the telative
decreage in the contenr of these amino acids lncreases 1o the sequence of thelr enumeration, At the same
tme, new unidentified amino acids were detecred, Hydrolyzates of irradizted and non-isradiated fibroin
have Identical abtorption max. ar 271 mpy. From Ref. zh,, Khim, 1962, Abstr. No. 2P532 (CA 657:1982,
10154b}.

Imai, Y. THE EFFECT QF y-RAY IRRADIATION ON PROTEIN. H. THE ESR(ELECTRON-SPIN RESONANCE)
ABSORPTION OF PROTEINS, AMINO ACIDS, AND PEPTIDES, I. Biochem., Tokyo 50 (1961) 284-G2.

Anaerobic y-1ay lmadiation (105 - 107 r)of albumin, fibrin, fibroin, and silk fibre produced asymmettic
ESR signals closely related to thote of cysteine and reduced glueathione, When itzadiated sitk fibre was
examined for ESR by applying pexpendievlar magoetic fleld, a doublet signal resembling that of glycyl.
glycylglycine was ohserved, presumably owing to imtespeptide chain H bonding with free radicals, Aercbic
Litadiation of the proteins yielded a symmetric singlet (g = 2.003) signal, presumably of peroxide radicals,
Those signals of irradiated proteins were undetectable if irradiation was performed in the presence of H.O.
The addition of irradfated protein or cysteine to pative albumin solution decreased the amonnt of dirable
SH groups, {CA 56: 1962, 10515 d),

870 Difference of radiation sensitivity between male and female upon the egg coulonr-sex-Hmired,
in the s{ikworm. {Hirobet and Yazaki, 1962).
1067 Studies on the breeding method taking advantage of y-tays in the sitkwonm. {Japan. Serlcuitural
Expetiment Station, Tokyo, 1862),
1260 Studies on the breeding method taking advantage of y-rays in the silkworm. (Japan. Sericultural
Experiment Station, Tokyo, 1953).
1583  Present status and the future development of radiotechnology, (Stankovid, 1962),

i1 - E Biological Control

Evlakhova, A.A. EFFECT CF CERTAIN CHEMICAL AND PHYSICAL STIMULI ON THE GROWTH AND
VIRULENCE OF ENTOMOPA THOGENIC FUNGI. BIOLOGECAL METHOD OF CONTROLLING PESTS,
“Proceedings of the Joint Session on Plant Protecrion™, Iz-stvo Akad, Nauk, SSSR. 1959, (In Russian},

Epnsxosa, A.A. HCNOARIOBAHUE SHTOMOIATOTEHHEX 'PHEOB B BOPHEE C BPEI-
HEIMH HACEXOMBMH, Bor. X. 46, 12 (1961) 1744-8¢. P. K. Guwon, Ne16X401. 1962,

Eviakhova, A.A. USECF ENTOMO—PA'I'!-IOG_ENIC FUNGI IN CONTROL OF HARMFUL INSECTS. Bot,
Zh, 46, 12 (1961) 1714-80. R.Zh, Biol. No. 167hd401.1982.

Cettain species of Entomophthora are host-specific and are capabie of bringing about epizaotics among
many harmful fnsects. Their cultivation i difficult. Field tests in application of entomophthoracens -
fungt wete sometimes successful, Fungf imperfecti cause mycetic diseases. Thege fungi are coltivated
on & large scale on steamed hay, grain residues, or on fallen leaves and other inexpensive base materials.
A good yleld of Beauveria basslana was obtained on 2 mixture of corn and wheat extract with stimulants
a-paphthy}l acetic acid, 2,4-D, DDT, .and microelements (KinO, or MnSQ, it concentrations of 0. 02 10
0.1%). The article desctibes experiments in colenization of the fungi at pest foci and the amplification
of effect of the biological preparation by smali additives of insecticides. The virulence of fungi can be
tncreased by controlled orientation on a culeure with chitin and in the presence of chemnical (DDT, BHC,
petrolenm products) and pirysical y- and x-Tays) effects, (Ba 42:1063, 7891).

Evlakhova, A.A., Martens, B,K. THE USE OF IONIZING RADIATIONS FORINCREASING THE VIRULENCE
OF ENTOMOGENOUS FUNGI. p.20-21 in *Materiah of the Symposivm on the Use of Biophysics in
the Field of Plant Protection”. Lenirgrad, 186). (In Russian)
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Various processes were tested (o experiments begun in 1957 for increasing the vimdence of Beauveria
bassiana and Aspergillus flavus, which give important contrel of insects. Virulent strains of the fungl

were used and after treatment were tested in the laboratory on the noxious Pentatomid [Eurygaster
iptegriceps Put, ] and the apple Torericid [Cydia pornonelis (L. )] in comparison with the untreated fungi,
Ultra-sounds and ultraviolet rays applied twice had litile constant effect, but exposure of B. bassiana to
soft x-Tays and y- radfation from Co%gave positive results in the range 1200 - 40 000 r, and the former
were effective even at 40 1. The effect depended not enly on the species of fungus and the dose, but also
on the stage of development of the fungus, The best results were obtaired with young cultures in the
mycelial and early sporulating stage. Intect mattality fromn the treated straina wan inereased by 30 — 40%.
There was no increase in the virmlence of A, flavus subjected to such treatment. In B. bassiana, the effect
penisted for 7- 10 generations. (RAE-A 51: 1963, 523).

II - F Ingsect Diseases

Katznelsen, H., Robb, LA, THE USE OF y- RADIATION FROM COBALT - 86 IN TRE CONTROL OF
DISEASES OF THE HONEYBEE AND THE STERILIZATION OF HONEY. Canad. J. Microbiol. 8 (1862)
175-9.

Honey-comb and honey heavily contaminated with spores of Baciilue larvae were sterilized after exposure
to & dose of 1.5x10%t0 2.0x 10% md from Co®. Sugar-tolerant yeasts were killed by 106 rad and cysts of
Nosema apis by 0.2x10% rad. (Ca 57:1962, 26391).

1321 A theory of the improved performance and survival produced by small doses of radiations and other
polsoms. {Sacher and Trucco, 1G62)
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A Autoradiography

Beeckeland, E., Cheveemont, M. APPLICATIONS OF HISTCAUTORADIOGRAPHY IN ANIMAL CELLU-
LARBIOLOGY. Bull. Inst. agron. Gembloux Extra Vol. 2 (1960) T08 - 18. (In French).

The principle of the method is interpreted and appiications in localization of radioactive isotopes are re-
viewed, The method s particutarly valuablie in determining the exact timing of deoxyribopucleic acid
synthesis in mitosis, (CA 56: 1982, 2876 h).

Branton, D, DRY, HIGH RESOLUTION AUTORADIOGRAFHY. Stain Tech. 37, 4 (1962) 230-42.

Microtomed sections of freeze-dried, paraffin-embedded tistuss are placed on pieces of thin sheet-Teflon
backed by a felt pad. The sections are then pressure- mounted on dry photographic emultion, After suitable
exposure, the sections are firmly cemented to the emulsion with 0.46% cellulose acetate in a 10 : 1 mixmre
of 2-butanone and acetone. This prevents the specimerns from falling off or moving during photographic
processing, though the tissue can be stzined through the ceilulose acetate binder. The method has been
wested with tissues containing trftium-labelled DNA, and it produced resolution comparable to that obtained
with standard Hquid emulsion or seripping film techniques. (Auth. ).

Falk, G.}., King, B.C. RADIOAUTOGRAPHIC EFFICIENCY FOR TRITIUM AS A FUNCTION OF SECTION
THICKNESS. Rad, Res. 20, 3 (1063)466-75.

Data are presented relating radioautographic efficiency to section thickness which indicate that Increased

efficiency compensates in part for the decreasing radicactivity in increasingly thin sections. (in the tests,
polymeric methacrylate was used as a substitute for tssue, together with Eastman Kodak NTHZ emulsion).

The improved autoradiographic resolution obtainable in most cases by meana of thinner { ~ 0.5 i sections
subsequently coated with thin filmy of suitzhly diluted liquid puclear ermlsion is pointed out.

Herrmann, W., Hartmann, G.. Brust, R. DAS AUFLOSUNGSVERMOGEN MIKROAUTORA DIOGRAFPHISCHER
AUFNAHMEN UND UNTERSIICHUNGEN UBER SEINE ABHANGIGKELT VON DER ENERGIE DER VERWENDE-
TEN BETASTRAHLUNG [ Teil1]. {The resolving power of microautoradiographic exposures and irs depen-
dence on the energy of §- radjation. £.}.  Atompraxis 7 {1961) 315- 20, {Ia German)

The energy dependance of local resolving power is discussed for microautoradiographic exposures, using
8- radiagdon, Close agreement {3 obtained between calculated valuez and those measured with the model
described,

Bemmann, W., Hartmann, G.,Brust, . DAS AUFLOSUNGSVERMOGEN MIKROAUTORADIOGRAPHISCHER
AUFNAHMEN UND UNTERSUCHUNGEN UBER SEINE ABHANGIGKEIT VON DER ENERGIE DER VER-
WENDETEN BETASTRAHLUNG [ Teil I1]. {The resclving power of microautaradiographic expotures and
in dependence on the energy of the B- radianon. IE ) Atompraxis 8 (1862) 8-11. (In German}

Experimental results are presented for radiofsotopes Nif2, 8%, J3, Au'®, P¥, and K2 . The resolving
power ranged from 5.3 pfor 53 to 93 ufor K® . A graph shows three curves of resoiving power plotted
against energy. obtained from (1) calculated values, (2) the analogy model, and (3) experiment. It is
thus pousible to amess the sitability of an isotope, urfler the experiiental conditions vsed, for a problem
in which a particular res olving power in ementinl.

Joftes, D.L. RADIOAUTOGRAPHY IN THE STUDY OF RADIOISOTOPICALLY - TAGGED SUBSTANCES IN
INSECT CONTROL. p.155-66 in "Radiation and Radicisotopes Applied to Insects of Agticultural Import-
ance. Proceedings of & Symposium, Athens, 22-26 April 1963". Vienna, Intersationzl Atctnic Energy
Agency. 1963,

Review article illustrating the applicability of autoradiographic techniques to many different types of
problems, since it can provide information on actual sites of deposition in tissues and even paits of cells.
The technique places no restriction on the (tolope used for labelling. since even the radiation from H?
and €M will register on the nuclear emplsion, In fact, H® and CM*{desirable since nearly every insecticide
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contains € and H) have the advantage of ylelding high-resclution radicautograms, and even long expoiures
present no difficulty, Staining can be done before or after application of the ermulsion, depending on the
stain. The recommended techniques and the simple, generally available laboratory equipment required
are described,

Kempner, E.5., Miller, J.H. AUTORADICGRAPHIC RESOLUTION OF DOUBLY LABELLED COMPOUNDS.
Sclence 130 (1962) 1083-4,

When the electrons emitted by the istopes in 2 doubly labelled compound or a mixture of labelled compounds
bave sufficient energy differences, resolution can be achieved by autoradfography with 2 sheets of x-ray
film. Thus, C* or 5% wili affect oply the closer film while P¥ will affect both fllms. (CA 56:1962,
15104¢). )

Lima-de<Faria, A. PROGRESS IN TRITIUM AUTORADIOGRAPHY. p.281-817 in “Progress in Biophysics
and Biophysical Chemistry. Vol. XA". Butler, L. A.V., Huxley, H.E. Zirkle, R.E., Eds, Oxford, Pergamon
Press. 1962.

This technique has permitted much information on DNA synthesis in chromosomnes to be collected. J also
lends itself to the study of the dynamics of chemical processes occurring within single chromatids and single
chromosone loci. Tritium avtoradiography has furnished clear-cut evidence of the occurrence of metaba-
lic DNA I the glant chromoscnes of Diptera where disproportiopate synthesis of DNA has been found at
cetrain locl, and in the Tipula nuclef, where & Fenlgen positive body incorporates lasge amounits of tri-
tiated thymidine. This body is formed by the sex chromosones before meiosis and disintegrates at diplo-
tene. Work on the following Insects has been cited: Tipula lateralis, Melanoplus differentialis, Drogo-
phile melanogaster, Rhyachosciara, and Giyptotendipes. (See p. 300-3, 308-7, 310-11, 313, and Figs.
9-18, 14 and 15).

McGrath, R, A,, Leach, W.M., Carlson, J.G. A SQUASH TECHNIQUE FOR AUTORADIOGRAPHY OF
GRASSHOPPER NEUROBLASTS. J. roy. microscop, Soc. 82, I (1963)55-6.

A squash method, an autoradfographic procedure, and a staining technique designed primarily for study

of grasshopper neuroblas chromosomes are described. Tissue is weared with 1% sodivm citrate for 4-6 min
to swell cells and separate chromosomes, fixed in 50% acetic acid for §5-3¢ min, and then squashed
between a slide coated with potassium-chrame slum subbing and a No. 1 cover-glass. Afrer further treat-
ment slides are dipped into melted (39-40°C) Kodak NTB or NTB-2 emukion, dried vertically and stored
with silica gel at 4°C in light-tight boxes for the necewsary exposure time, Procesalng is carried out at
17-18°C, with developer and fixer pre-filtered 1 h before use: full streagth Kadak D-19 developer (4 min)
distilled water fnse (14 sec) full strength Kodak acid fixer (5 min); meeing tap water {20 min). Slides
are then rinsed (distilied water) and dried at room ternperature. Squash preparations ot autoradiograms are
stained for 5-30 sec with 0.1% toluidine blue in cireate buffer at pH 5,0, rinsed in tertiary butyt aleohol

( §- 2 min) and air-dtied, They are then mounted as described,

139 Autoeadiography as a method of detecting tagged rodents and their ectoparasites in a study of mi-
gration problems, (Shura-Bura and Kharlamov, 1961).

153 Aurctadiography zs & technique for radioactive phosphorus, P-32, uptake in Cules molestus Fook.
{Abdel-Malek and Abdel-Wahab, 1381).

177 Incorporation of lrop-5% into the cells of different tissues of Chimnomuagw__ (Uktay and
Sengiin, 1963).

385 A micromethod for labeling steroids and ecdysone with tritfum. {Karison et al.. 1863).

679 Tissue distribution of P¥labelled patathion. Autoradiographic technique. (rredriksson and Bigelow,
1861%
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B Dosimetry

Kloft, W. TECHNICAL PROBLEMS OF RADIOISOTOPE MEASUREMENT IN INSECT METABOLISM,
p-183-70 in “Radicisotopes and Radiation in Emomology. Proceedings of a Symposuty, Bombay, 5-9 De-
cember 19807, Vienna, Iaternational Atomic Energy Agency. 1962,

When measucements ate made of emission from intact insects of radioiscropes present ad tracem, varfous
factom must be taken into account. Technical and mathematical ways of determining the value of ab-
sorption and back-scattering for different insect tissues are described, Thus the substitution of Al-filters
for the excised tissue layers represents an indirect method of measmring abtorption by the insect body.
Mentfon it made of the problem of cuticular excretion of P with mbsequent changes in counting rates,
All such complications are greatly reduced if y- sources are uged as tracers, and the measurements made
with scladillation countees, If the y-and - radiatfons from the same insect are ineasured in close swicces-
zion in the varions expetiments described, the size of the effects may be easily determined for the pazmi-
cular istope used. (In this study experiments were carried out on Formica nigricans Em., Tenebtio molitor
L,, and Calliphora eryihrocephals Medg. }

409 Detoxication mechanisms in the tick Boopbilus decoloratus. (Hitehcock and Smith, 13963),

532 Determination of the - lsomer of hexachlorocyclchexane by istope dilutton. (Atalla apd Lima,
1953).

539 Determination of -hexachlomeyclobexane by the method of {sotope dilutfon. (Xulikova et al,
1963), —

104 Peaticides residues, e of radiosctive tracer method to determine potsible residaes in milk and
meat from dafry cows, (Cuthomp, i260).

C Isotope Dilution

Sieber, K., Jumar, A, AN ISOTOPE DILUTION TEGHNIQUE WAS USED TO DETERMINE THE y- HCH
CONTENT IN COMMERCIAL MIXTURES, ~Symposium Ghber Schadlingibekimpfung, Magdebuzg, 1962.
DDR,

D Labelled Pool Techuique

412 Radfoactive tracer techniques {n Intect biochemistry, (Winteringham, 1982},

421 Nucleotides and other phospharus compounds of cockroach nerve. {Heslop and Ray, 1961),

517 Drywoed termite metabolism of Vikane fumigant as shown by labeled pool technigue. (Meikle et
al., 1963)

The rmethod is nged iz a varlety of smdies, See also subject index under Aminc acids, and
Sterol metabolisin,

<
E Neutron Activation Analysis

Castro, C.E,, Schmin, R.A, DIRECT ELEMENTAL ANALYSIS OF CITRUS CROPS BY INSTRUMENTAL
NEUTRON ACTIVATION. A RAPID METHOD FOR TOTAL BROMICE, CHLOREDE, MANGANESE, SODIUM
AND POTASSIUM RESIDUES. J. agric. Food Chem. 10, 3 (19€2) 286-9,

An entirely Instruinental method of nestion 4ctivation analysis bas been successfully employed to analyze
directly the total bromine residues io raw navei orange peel and juice, The incrganic bromine found was

the result of fumigationwith the nematocide, 1, 2-dibromo-3-chlotepropane. Simmltapeously, the
amounts of Na, K. Mn and Cl were quantizativeiy determined from the same set of y- ray spectra, No or-
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ganie bromiden were detected in these fmlt, all of which bad been harvested from trees 3 months after
nernatocide application. As a method of residue analysis for By, the proceduze outlined {5 non-destructive,
the sample preparation required is niminal, and the method is extremely rapid. The sensitivity and wide
scope of the technique are siriking. The authors intend to exploze the biochemnistry of plmt-pa:asitic ne-
matodes and their host relationships utilizing this technique,

Gunther, F. A, INSTRUMENTATION IN PESTICIDE RESIDUE DETERMINATIONS, p. 191-319 fn "Advances
in Pest Control Research, Vol V." Metcalf, R L. Ed., Interscience Publishers, New York. 1962.

Comprehemsive review article. A sectlon (p. 263-72) is devoted to neutron activation analysis (theory:
typical neutron-activation procedure; insturnental neutron-activation analysis; and listcuments required),

Schmitt, R.A. NEUTRON ACTIVATION ANALYSIS. p,281-3%24 in "Analytical Methods for Pesticides,
Plant Growth Regulators, znd Food Additlves. Vol. I, Pripciples, Methods, and (reneral Application®.
Zwelg, G., Ed. New York, Academic Press. 1963.

Very comprehensive review article, divided into section: on the theory of neutron activation, neutron
activation procedure (sainple preparation, irradiations, post-irradiation instrumental analyses, calenlation
of concentrations from y- ray spectra) sensitivities for thermal-neutron activation, applications of neutron
activation analyis (general, and specific applications w pesticide residues), and instrumentation and
neutron sources, P, 303-20 treat application to pesticide restdues, and unpublished results by varous authors
are cited (p. 318-9). An attempr was made to correlate the total arganic chioride content with chlorinz-
ted pesticide levels in milk buttérfat, In 80% of the burterfat samples, the total organic chloride content
was= 10 times the chlorfde cootent determined for the pesdeides DXL, DDE, BHC, and TDE by
chromatographic techniques. The tremendous potemtialities of neutron activation analysis in pesticide
residue work s stressed, given it simplicity, the high sensitivities for such elements as Cl, Br, and I,
multichannel quantitation from a single neutron irradiatien, and the nondestructiveness of the analysis.

208 Neutron activation asalysis for phoéphomus in a study of development in a beetle wing. (Beck and
Manney, 1962).
710 Total organic chloride content in butterfat by a rapid method of neutron activation analysis.
{Schrnitt and Zwely, 1962).
732 Bromine residues in wheat and milled wheat fractions fomigated with methyl brornide. (Lindgren
et al,, 1962).
1300 Cell differentiarion and radlopathology in the wing of Tribolium confusum. (Beck, 1362},
1301 Effecn of x-{rradiation upon cell population and tnorphogenesis in the wing of Tribolinm confusum.

{Beck, 1962}
1302 Effect of x -irradiation oo cell differentiation and morphogenesisin a developing heetle wing. (Beck,1962)

F Miecellaneous

Bond, E.J., Call, F. APPARATUS FOR TREATING INSECTS WITH RADIOACTIVE FUMIGANTS.
1. econ, Ent. 54, 4 (1961} 808-9.

HCMN was generated from KCWN, of specifie activity 0.2 me/mM, and stored ie a reservoir. The
technigne and apparatus are described, From there a koown amonnt of fumigant could be introduced into
the furnigation chamber, The rate of uptake of HCMN s studied by incorporasing and end-window
GM-counter and measuring the decrease In concentration of radicactive gas as it is absorbed by the insect.

Harrison, R.A. TOPICAL APPLICATION OF INSECTICIDE SOLUTIONS TO MITES AND SMALL INSECTS.
N. Z. . Sel. 4, 3 (1961) 534-9,

The conttruction and procedwre far use of tuch an apparatus for topical application of insecticide solutions
to mites and insects of a mass of appeox. 20 pg are described. The apparatus consists of a self-fiiling
micto-pipette mounted and amranged in the field of view of a sterecscopic tnicroscope, The doses delivered
ta individual insects ranged from 0, 000§ pl to ¢. 00005 pd according to the size of the micro-pipette used.
Replicable resulis have been obtained using this method of treatment. Calibrations is effected microscopi -
cally and checked radfiomettically, using repeated doses of kerosene solutions of P¥-labelled friburyl phos-
phate. The volume of iquid delivered was within 5% of the estimated volumes. A check on the variation



of individual doses from the same capfllary tube was also made radiometrically, The coefficlent of varia«
tion for doses applied to paper was 5%, to mites 18% and to larvae 5%. The whole treatment of ane insect
takes a minute or less.

1553 Lewis, C, T, DIFFUSION OF OLL FILME OVER I NSECTS. NMature, Lond, £9_3_, 4318 {1962) 904,
Measuiements of the rate of uptake of oil by active flies ( fhopmis terrasnovae R-D) were made by uslng

I* -labelled ofl films. (1% -labelled di-iodo-octadecane was added to a refined mineral oil - Risellz
iT - the specific activity being adjusted to8ul/cm?. ) Estimates of the rates of comamination of she insect
with ofl and of subsequent tisue absorption of tracer were made. Autoradiographs confirmed that of! films
were entablished over the whole of the Integument within a very few minutes after inftial exposmre, It was
calculated thatr a monomelecular ofl flim was established within i-15 min of the first ¢ontact of the fiy
with the ofl deposit, The oil film advanced orly when the integument was part of a living, active insect,
and this is discussed. Similat resuli were obtained with Dysdercus fasciatus,

1654 Lewls, C.T. RADIOTRACER STUDIES OF OIL FILMS ON INSECTS. (Abmr.) p. 628 in XI, Interna-
tionaler Kongress fiir Entomalogie, Wien, 17. bis 25. Augist 1960, Verhandlungen. Band I1 {Sympasien)™.
Wien, Organfsationskomitee des XI. Internarlonzlen Kongresses fiir Entomologie, Wien 1980, 1962. (In
English})

Cuagtitative data concerming the uptake of oil by imects walking over finte deposits have beerd cbtajned by
means of radloactive ofl samples prepared by the addition of " to traces of an unsaturated hydrocarbon.
For a tange of species walking over a mineral oil (Risella 37} deposit of 3 ul/cm? on filtér paper, the initial
rate of flow on to the cuticle is found to be extremely small, varylng from 2.3 x 10-%ml to 3.0% 10-Tml/min.
Neverthelest, an appreciable fraction of the ofl thus tramsferred to the taryd rapidly diffuses over the epicu~
ticle, to cover the entire body surface with a fine film within a very few mimtes, to which more ofl accun-
mulates at a steadily decreating rate. ‘The long-term approach to equilibrium between the ofl on the subs-
tratum and the ofl fllm on the insect has alo been studied- a near-approach to such an equilibriumis
achieved in "crawling insect” biglogical assay techniques. For example, the film of oil taken up by
Catpophilus dimidiatus larvae rises to a maximum level in § by in contrast, Tribolium castaneurn adults
take about 24 h to approach equilibrivm. {This work froms pact of an investigation ta be reported in derail
elsewhere).

1558 Lewis, C.T. SOME APPLECATIONS OF RADIOISOTPES TO THE STUDY OF THE CONTAMINATION OF
INSECTS BY INSECTICIDE SOLUTIONS. p.135-42 in "Radiaticn and Radicfsotpes Applied 1c Imsects
of Agricultural Importance, Proceedings of a Symposium, Athens, 22-28 April 1963%. Vienna, Imerna-
tional Atomfc Energy Agency. 1983.

Prelimipary work was carried out using di-lodo-octadecane-$2 as a tracer fn solution in ofls. This subs-
tance proved useful for investigaring the creep of oil films over insect epleuticle, but was unsatisfacrory
for critical work on oil absorption through the cuticle, being converted in the tismues toone.or more water-
soluble derivatives, Phormia terraencvae R-D was used in this work. In subsequent investigations,
dieldrin-C!4 was used {n solution in ofls labelled with mitiated hexadecane. In comparative experiments
with Tribolinm castaneaum exposed to 3 solutions of different viscosity, appreciable differences in both
the rates of diffusion over the insects and in absorption through the cuticle have been found. After an
initial period, dieldrin is absorbed relatively faster than solvent, the magnitude of the differential absorp~
tion varying with viscouity, (Esemially auth. ).

See also: a

303 Radiomietric amay of acetylcholinesterate, {Winteringham and Disney, 1962}

455 An apparatus for arthoropod labeling by meam of spraying them with radioactive isctopes,
(Khudakov, 1961).

500 A new bloaway technique, with special reference 1o the specific bloassay of DDVP insecricide.
{Sun and Johmson, 1963).

990 The grankopper newroblast culture technique and Its value {n radiobiclogical studies.
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X-Ray Microscopy

LCrivp, D.J., Jones, L. W.G., Watson, W, USE OF X-RAY STEREOSCQPY FOR EXAMINING SHIPWORM
INFESTATION IN ¥IVO. Nature, Lond. 172 (1953) 408-9.

The smallest portable x-ray set obtainable may be used, with Ilfex film. Infested blocks were seraped
clean of surface growths and photagraphed in the Iaboratory, marked, 2nd replaced in the sea. The whole
course of attack could thus be followed In a series of experiments on Lofected blocks and information
obtafried on the timnes and preferred positions of settlement, on growth-rates, and growth habits. In order
to loverpret the arrangement of the burows sterecscopy was introduced, Boring Babits could be followed
from the moment of entry of the Individual shipworm, Teredop., into the wood.

Davey, K.G., Treheme, J.E. STUDIES ON CROP FUNCTION IN THE COCKROACH (Periplaneta
americana L.) L THE MEGHANISM OF CROP-EMPTYING. J. exp. Biol 40 (1963) 763-73,

The structure and mode of action of the pro-ventriculus are described. X-ray photographs have shown
that a3 the crop empties the decrease in volume of the fluid is partlally compensated for by the swallowing
of air. The effects of various factors upon the rate of crop-emptying have been studied using solutions of
different camode pressures, Changes in viscosity, effected by the addirion of methyl cellulase, produce
only a minot reduction in crop-emptying. The frequency of opening of the proventricular valve fs not
proportional to the rate of crop-emprying over the whole tange of concentrations used, and ft is assumed
that changes in other parameters must affect the process, {Auth. summary),

Eidmann, H, DIEVERWENDUNG VON RONTGENPHOTOGRAPHIE HEL ENTOMOLOGISCHEN UNTERSUCHUN-
GEN, (Theuse of  -ray photography in emtomological studies). Ent. Ts. Arg. 80, 3/4 (1959)85-90 (In German)

Very soft tays from x-ray model TEA-25 (Schonander)were ued, at 25 cm from the object, and through a Be-
window. IMfexfiim and exposure times from 3-7sec (14kV, 10 mA)wereused, No damaging effect from radiation
wasobterved. Intemal infestarion of larch by Argyresthia Iaevigatelia H. S. can be followed indty varions
stages of development, althought the shoots thernselves show no outward signof attack. Pupation and emergence
canbediagnosed, alsowhethera cocoon contalns a Hveor dead timect. X-ray photographs are also shown of
cocoons of Pristiphora laricls Mitg. and P. erichsont Heg., being attacked by a parasitizing wasp latva, and
of a sexually mature grasshopper, Caransius moroeu Br. where, apart from the eggs other anatoniical

details are easily recognized. The possibilities of the technique are pointed out.

Goodhue, D.  SOME DIFFERENCES IN THE PASSAGE OF FOOD THROUGH THE INTESTINES OF THE
DESERT AND MIGRATCRY LOCLISTS. Nature, Lond, 200 (1963) 2889,

An x-ray techeigue (see Radiography 1958, P- 263) was used to study the passage of radiopaque foods
through the intestine of the migratery locust, Locusta migratoriodes R, and F., and the desert locust,
Schistocerca gregaria (Forsk), prior to an investigation Into the absotption of stomach polsons. Differences
in. the form of the colon, particularly the S-bend, in fed and wnfed imsects and changea during defaecation
are described The S-bend is present in both fed and unfed Locusta but 13 reduced in a hungry Schistocerca,
the colon remalning almost straight, Its significance is discussed. In Locusts fntestinal contents pass inta
both arms of the caeca at the anterior end of the midgut, in Schistocerca intestinal contents are only found

in the posterior atms, the anterlor arms remmining unfilled, A peritrophic membrane fs found in the pos-
terior arm.

Green, G.W. SPONTANEOUS LOCOMOTOR ACTIVITY IN THE BLOWFLY, Phormia regina Meilg.
Diss. Abstr. 24, 5(1083) 2193. «
When active, starved fiies are fed 1o zepletion on sugar solutfons, locemotor activity is immediately and
markedly depressed. Upon subsequent deprivation, locomotor activity increases at i rate that ia dependent
upon the concentration of the sugar ingested, An x-1ay technique was developed 1o measire the rate of
erop emptying in individual flies after feeding to repletion. Activity experiments performed in conjunction
with the x-ray studies showed thac after feeding to repletion, locomotor activity remains at a low level un-
til approximately 90% of the crop coments have heen utilized. Thereafter, Jocomotor activity begins to
increase, The shape of the activity curve upon deprivation i dependent upon fewer periods of complete
locoimotor inactivity as the deprivation pericd {s extended, rather than on an increase in the speed of
movernent. Anexplanation is put forward of spontanecus locomotor actlvity on the basls of 2 neurchumoral
mechanism involving foregut receptors and neurasecretory cells in the protocerebrum and/ot the corpus
cardtacum.



1561 Odum, E.P., Loughman, B.C., Martin, R.P., SCANNING SYSTEMS FOR THE RAPID DETERMINATION
OF RADIOACTIVITY IN ECOLOGICAL MATERIALS. Ecology 48, 1(1962) 171-3,

In many applications of radioisotopes to ecological problems it is more important to away large numbers

of samples a: frequent Intervals than to cbiain detajled measurements at any ope time, It was found that
certain scanning systems, originally designed for paper chromatographic wotk, car be adapted for such ra-
pid large-scale scanning. Two systemns are described. A system at Oxford was very successfully nsed o a
study of poputation demity of P9%.1abefled ants. Long strips of anta fromn recapture samples were attached
to the endless belt that passed slowly in front of a shielded detector, The pen recorder located below the
detector antomatically recorded which individuals were tagged. Although it was only necessary to fdentify
which ants in the sample had been previously marked, the actual amount of PR present in the indlviduals
could easily be determined by calibrating the setup in either of 2 ways: (1) by inserting in the stripe ant
bodies containing a known amoust of isotope, or (2) by ashing and counting selected fndividuals which had
already been scanned to determine pe amounts producing a given pulse height on the recorder. The 2nd
system described involves oaly a simple modification of equipment commercially avallable fn the U.S. A.
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