sa1(2)
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Iniects were placed on the source, where the afr dose was 3600 rad/h. They wera given doses
from 877-224 000 rad in 100% increments. Varfous sizes of oymphs of Achela domestica, Tenebrio
molitor, Periplaneta americana, and Blatteila germanica were used, The insects were irradiated

at room tempeature, and kept at 28°C after frradiation. Effects were exptessed as median life
expectancy, corrected for control mortality. The gut does not appear to be a primary critical
organ which probably lies closer to the skin. Dosages of 3600 rad/h of 8- and 25000 rad/h of
y-radiation were given in cne experiment on large Acheta nymphs, when tnsects exposed to
B-tadiation were found te live twice as long as those exposed to an equivalent dose of y-radistion,
These findings are discussed.

Narayana, E.5., Chawla, 5.5., Ghal, 8. EFFECTS OF GAMMA RAYS ON MORTALITY,
LONGEVITY AND FECUNDITY OF SOME SPECIES OF FRUIT FLIES. Proc. natn, Acad, Scl.
India B, 20 (1983) 613-21,

The effects of y-tays on mortality, longevity, and fecundity of sotne species of fruit Aies showed
thate the 2-d-old pupae were very susceptible to the rays as axposure o 2030 R brought 100%
mottality in both the species studied; the resistance to the rays progressively increased with age;
the fecundity was invemely proportional to the dosage usedy the sterilizing effect started at
~2000 R in the adults emerging from 4-to 5-d-old pupaes and there was no apparent effect on the
F; generation emerging from 1000 R-exposed pupse. {Auth,)

Nothel, H, DER EINFLUSS VON RONTGENSTRAHLEN AUF VITALITATSMERKMALE VON
Drosophila melanogaster. L. UNTERSUCHUNGEMN UBER DIE LEBENSDAUER. (The influence of

x-radiation on the vitality characteristics of Drosophila melanogaster. 1. Investigations on the
lifetime). Strahlentherapie 126 (1965) 269-82. (In German}

The influence of x-rays (100 kV, 17 different doses ranging from 0 - 125 kR) cn the viability of
insect imageoes was studied by means of the lifespan of D, melanogaster. Compared with the un-
frradiated controls, a prolongation of female lifespan was apparent, which had a maximum of
50% at 11 kR, It was correlated with, and apparentiy duve to the radioindiced sterilization. This
was confirmed furthermore, especlally with chemically (by TEM) sterilized females, With
fncreasing dose, log mean survival time decreased linearly and parallely in hoth sexes, except
the increase mentioned: the LDS50 {3 46 kR in males and 96 kR in females. There was a normal
distribucion of the mortality rate in the time after exposition at each dose. Therefore, it is
assumed, that always the same mechanism of damage is involved. At doses above 90 kR this
mechanism was overlapped by an immadiate death, as indicated especially by the appearance
of an additional carly mortality peak. The immediate death was identical in both sexXes,
Aceording to the symptoms, it is interpreted as central nerveus [njury. (Auth.)

Sakka, M. RADIATION INDUCED SHORTENING OF LIFE OF Sarcophaga peregrina AND ITS
MODIFICATION BY DOSE FRACTIONATION, Nippon Igaku Hoshasen Gakkai Zasshi (Nippon
Acta radiol. ) 24, 11 (1965) 1185-88, {In Japanese)

Life shortening of adult Sarcophags is one of the major late effects of radiation delivered at the
pupal stage. The effects were proportional to the dose, with a threshald of several hundred
roentgens. Dose fractionation reduced the effects,suggesting that late effects such as life shortening
are associated with acute irradiation,

Sakka, M. x%-RAY INDUCED SHORTENING OF LIFE SPAN OF ADULT Sarcoehaﬁa peregrina
AND ITS MODIFICATION BY DOSE FRACTIONATION. Tohoku I, exp, Med. 86 (1965) 335-33,

The 1ife span of the aduit flies was diminished after x~irradiation in the early pupal stage, and
imago formation of irradiated pupae was also ichibited, In flies which teceived a single dose,

a linear relarlon was seen between mean life span and rate of imago formation which suggests
that early effects play important roles in delayed effects. Mean life span of control females was
longer than the males. With the fractionated doses, linearity was lost in the high doss range,
Male mortality increased whereas in the female {t was neacly constant from the 4th ~ 10th week,
after which it rose rapidly with age. Before the 4th week, no significant difference in mortality
was obterved between sexes. The increase in mortality rate after the 4th week in males was
caused by aceeleration of aging. On the other hand, in the female, no acceleraton of aging
in’ this perfod was noted. When pupae were irradiated with a single dose of 960 R, high mortality
was observed from the beginning of adult life, This arose from tesidual injury produced during
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pupal irradiatior, The first part of the mortality curve paralleled the controls, Then it reached
a shoulder at the 4th week, continued to hold the same valne for weeks, and then sharply elevated
hereafter. Siope of the last patt of the curve simulated again that of the control, Radiation
injury produced by a single dese of 880 R accumulated and accelerated aging as evidenced by
shortening of the plateau, A Hnear relation was observed between mean life span and rate of imago
formation, but a much higher dose was required to produce an identical effect in fractionated than
in single irradiation. Thus, dose fractonation reduced early as well as late effects, As for rate
of weekly mortality of frradiated male fmagos, two fractions for a total dose of 1920 R was less
effective than a single one of 1860 R Afeer single irradiation of 1860 R, adult mortality was high
from the beginaing of life and reached 100% at the 7th week without plateau. On the other hand,
dose fractionation ylelded lower initial mottality. Adults lived as long as 8 weeks and a plateaa
was not demonstrated. Thus radiation injury produced in pupae can be repafred but some of it is
still operative it 2dult life and plays some role in killing adults, (NSA 20: 19686, 18291)

Stehler, B.L. STUDIES ON THE COMPARATIVE PHYSICLOGY OF AGING. Ill. EFFECTS OF
*=RADIATION DOSAGE ON AGE-SPECIFIC MORTALITY RATES Dthi]_a mel.anogasner
AND Campanularia flexuosa.

Individuzlly honsed D. melanogaster were exposed to x-ray doses ranging from 1000 - 50 000 R
and the subsequent mortality observed. 50 000 R causes a itfe shortening of approximately
1d/2006 R as caleulated from the age specific mortality rates 30-70 d after exposure, No
detectable effect occurred up to 5000 R, The life span of C. fexuasa was strikingly increased
by exposure to fonjzing radiation: for example, 25000 R actualiy doubled life span, Thess
obgervations are in conflict with the somatic mutation hypothesis of aging, at least in these
species. (Auth)

Strickberger, M. W, EXPERIMENTAL CONTROL OVER THE EVOLUTION OF FITHESS i)
LABORATCRY POPULATIONS OF Drosophila pseudoobscura, Genetics 51 (1965) 795~800,

Four strains of D. pseudoobscura {sogenic for the AR third chromosome arrangement were permitted
to evolve for an 18-month period under different degrees of recombination in bottes and in popula-~
don cages, and under twe different degrees of mutation in the cages, The competitive ability

of AR chromoso mesfrom each of these sources was then testad under population cage conditions
agalnst strains carrying the CH arrangements. For both AR from bottle and cage origins, the

degree of fimess evolved was enhanced by the extent of tecombination that had been experienced.
At the same time, the highest competitive frequencies achieved by AR chromosomés appeared

to be limited by the amount of their initial genetic variabliity., The mutation effect produced by
8000 R of x-rays neither enhatced nor detracted from the evolution of fitnessof the AR chromosomes
to which it kad been added, (Auth))y

Wood, V.G, THE EFFECTS OF x-RADIATION ON LONGEVITY IN Drosophila melanogaster,
p- 21 of "Research and Development {n Progress, Biology and Medicine. No, 3", Abstr,
TID-4203, Division of Technical Information Extension, (AEC), Ozk Ridge, Tenn. Apr, 1964,200p,

Wood, V.G, THE EFFECT OF % RADIATION ON LONGEVITY IN Drosophila me.langgaster. Final
Technical Report, TID-20550, Taylor Univ., Upland, Ind, Apr. 1964, 83p.

The length of life of control and imadiated populations of D.melanogaster was Investigated over

a 4-year period. Two unrelated wild type stains of flies were crossed and tnbred stoek from this
mating was exposed to doses of x-radiation ranging from 25 to 60000 R, Both mated and unmated
groups were studied and radiation exposure was given during each developnental period. ‘The data
indicate that femaies outlive malet in hoth frradiated and control groups, and unmated flies Hve
longer than mated flles, A slight increase i life span was noted in flies exposed to the lowest
doses of radiation, Pousible explanations are discussed. (NSA 18:1964, 19554}

See also:

593  Viability of heterozygotes for induced mutations in Drosophila melanogaster, I Irradiated
X-chrotnosome, (Falk, R, et al., 1085)

534 x-1ay Induced sex-linked lethal and detsitmental mutations and their effect an the viahiliry
of Drosophila melanogaster, (Friedman, L.D., 1964)
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649 Determination of the optimum sterilizing dosage for pink bollworm treated as pupae with
gamma radiatdon. (Ouye, M.T. etal., 1964)

859 The potentlal application of y-radiation for the sterilization of Chloridea obsoleta for the
putpose of reducing its population, (Andreev, S.V. et al., 1984)

767 Gametogenesis and radiaton effects in the cereal leaf beetle, Qulema melanopa,
{Hoopingarner, R, A. et al., 1965)

185 The effects of high level x-frradiation on adult house fly flight ability and longevity.
{Rockstein, M. et al., 1865)

812 Radiation sensitivity of immature stages of the giant milweed bug, (Crossley, D.A., Jr.
et al., 1965)

816 Some effects of gamma Irradiation on the gypsy moth, Porthetria dispar, (Godwin, P, A,
et al,, 1944)

§18 Some observations on the effect of ionizing radiation against desert locust. (Huque, H., 1863)

819 Possibilities of controliing Calloscbruchus subinnotatus Pic, {Hugue, H,, Khan, M. A., 1984)

820 Effects of fonfzing radiation on eggs and adult insects. {Lippold, P.C., Gambrell, F.L.,1985)

823 Biological and histopathological effects of gamma radfation on three life stages of Anthonomus
grandis Boheman, (Mayer, M. 8., 1964)

825 The gamma frradiation of Glostina puparial stages and control. (Potts, W.H., 1985)

876 Mortality and life span of D, melanogaster (a wild-type and a mutant yzain with a ring-X
chromesome} exposed as young adults to x-rays or to high doses of cobalt-60 gamma-rays.
{Sonnenblick, B,P., Rockford, D,, 1984)

380} The influence of gamuma rays on the longevity of Tribolium confusum Duval. (Vereecke, A.,

881 Pelerents, G., 19635}

886 Abtence of "oxygen after-effects™ in Calandra granaria during hibernation induced with low
temperatare. (Bychkovskaya, I.B., Ochinskaya, G,K., 1965)
§51
ag2
893 Prospeces of Integrated radfation and microbial control of harmfal fnsects. (Jafri, R, H., 1265)
897 Actjon différentielle des rayons x et ultraviolets sur le tardigrade Macrobiotus arealatus
2 I"&tat actf et degséché. (May, R. M. etal., 1984)
903 Notes on the eifect of preconditioning confused flour beetles with temperature variations
or carbon dioxide prior to gamma irradjztion, (Tiltan, E. W. et al., 1965)
904 The effects of confining confused flour beetles in gelatin capsules before, during, and after
gamma irradiation, (Tilton, E. W. et al., 1945}
812 ‘Some supplementary data concerning the influence of ¥ rays on worker bees. (Pelerents, C.,
Brander, J. van den, 1963)

} Influence of pathogens on the life span of irradiated insecrs. (Jafri, R.H., 1964)

927
Long-term effects of acute low-level x-ray¢ on the populazion dynamics of the yeilow fever

gogJ mmosquito, Agdes aegypri. (Willard, W.K., 1385

932  Progress report (on genetical studles), 1 October 1963 - 1 June 1964, (Dobzhansky, T., nd)

975  Cockchafer against cockehafer? An attempt at eradicating larvae of the field cockchafer
Melolontha vulgaris Fabr. by means of x-rayed males. (Horber, E., 1863)

981 Summary of the mediterranean fruit fly investigation program June 1964 through May 1965,
(Organismo Intemacional Regional de Sanidad Agropecuaria, 5an Salvador {Fl Salvador), 1565}

11/1270  The effect of radiation on the eockchafer, Melolontha vulgaris. (Laviov, M.T.,

Bogomaz, V.A., 1958)

7. Lethal Effects

869 Banham, E.J., Crook, L,J, SUSCEPTIBILITY OF THE CONFUSED FLOUR BEETLE, Tribolium
confusum Duv, , AND THE RUST-RED FLOUR BEETLE, Tribolium castaneum {Herbst), TO GAMMA
RADIATION. p.107-118 of "The Entomology of Radiation Disinfestation of Grain", Comwell, P.B.,
Ed, Oxford, Pergamon Press, 1966¥, 238p,

The study was carried out to compare the susceptibilities of the developmental stages of the two
species, and to establish the efficacy of 16 000 rad for their contrel. All developmental stages
of T. castaneum are more resistant fo y-radiation than T. confusum. Eggs, larvae, pupae, and
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adults of T, confusutn require doses of 4400, 5200, 14500, and 12800 rad, respectively, for

29, 9% kill; the corresponding doses. for T, castaneum are 10900, 10500, 25800, and 21 500 rad.
Production of progeny by T, confusurn is reduced by 99, %% at 3400, 8400, 4700, and T100 rad,
respectively, Doses of 8800, 8100, 6200, and 8600 rad are requined to obizin this reduction in

T. castaneum, Fertility of adults of both species may be recovered to some extent after [rradiation
with substerilizing doses; there is no redevelopment of fertility in.insects recelving doses approaching
the evaluated cominercial dose of 16 000 rad. This dose controls both species although a small
residual population (10%) of sterlle T. castaneurn may survive.

* Since the work reported in this volume was carried out by the Entomology Group of the
Wantage Research Laboratory, U. K, A.E. A, during the period 1955-61, individnal papers are
inciuded in the present bibliography although they were actually not published in book form until 19886,

Cornwell, P,B, SUSCEPTIBILITY OF LABORATORY AND WILD STRAINS OF THE GRAIN WEEVIL
Sitophilus granarius (L.} TO GAMMA RADIATION.  p. 19-28 of "The Entomclogy of Radiation
Disinfestation of Grain™, Cornwell, P.B., Ed. Oxford, Pergamoan Press. 1966%, 236p.

Whilst reduced variability in the gene constitution of laboratory stralns makes them useful for
preliminary studies on radiation susceptibility, wild strains must also be examined in evaluaving
radiation lavels for commercial application, Tests on five laboratory strains and 30 wild strains

of S. gtanarins (L. ) from varlous parts of the world showed marked differences in susceptibility

to killing by irradiation but only slight differences in response to sterilization. The dose level of

16 500 rep, previously evaluated for the sterilization of large populations of a laberatory strain,

may therefore be recommeiuded for the commercial disinfestation of natmrally occurring populations.
(Auth.)

* Since the work reported in this volume was carrled out by the Entomology Group of the
Wantage Research Laboratory, U. K. A, E, A., during the period 1955-61, individual papers are included
in the present bibliography although they were actually not published in book form until 1966.

Jaeklin, 5. W., Smith, F.F,, Boswell, A.L, EGG MORTALITY AFTER GAMMA IRRADIATION
OF ADULTS OF THE OMNIVOROUS LEAF ROLLER.  J, econ, Ent. 5§, 6 (1965) 1168-9.

Pupae of Platynota stultana (Walsingham) were sexed, and subjected to y-irradiation from & ®Co-
source within 24 h of eclesion. Dosages of 4, 8, and 16 kR were tested on females, and 8, 16,

24, and 32 kR on males, lndividual matings were arranged within the next 24 h. Up to 38 paitings
were tested,  For both male-treated and female- reated pairings the percentage of pairing which
produced viable eggs decreased as the dosage increased. The observed egg mortalities, adjusted
by Abbeott's forrmula, showed that teeatments of 16 kR for females and 32 kR for males produced
over 90% egg mortality.

Jefferles, D, 1, , Bagham, E.J. THE EFFECT OF DOSE RATE ON THE RESPONSE OF Trbolium
confusum Duv, , Oryzaephilus surinamensis (L.} AND Sitophilus granarius (L.) TO “co GAMMA
RADIATICN. p,177-185 of "The Entomclogy of Radiation Disinfestation of Grain”, Comwell, P.B.,
Ed. Oxford, Pergamon Press, 1966%, 236p.

The lethal response of three stored prod pests, T, confusum, O. surinamnensis and S, granarius,

o y-radiation is modified by variations in dose rate in the range 1500-4700 rad/h; the higher the
dose rate the greater the mortality and the lower the LD30. A similar response to radlation intensity
{s obtained in the level of sterility of O. firinamensis; no change in the level of sterility of

5, granarius occurs within the range investigated. Comparison of the results with previous obsetva-
tions on S, granarius, irradlated at much higher dose rates, suggests a possible parabolic relationship
between dose rate and LD5C (or 5D50), modifications at low radiation iftensities being attributable
to processes of recovery and at high radlation intensities to depletion of oxygen. An optimurm inten-
sity for commercial disinfestation of grain by frradiation is suggested, The effect of dose rate is
particularly marked at Iow radiation intensities normally used in laboratory investigationt; to avoid
modification of dose/response curves, the use of constant dote rates is preferable to constant time
exposute. (Auth, sumtnary)

% Since the work reported in this volume was carried out by the Entorology Group of the
Wantage Research Laboratory, U.K. A, E, A., during the period 1955- 81, individual papers are included
in the present bibliography although they were actually not published in book form until 1986.
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Lee, W.R, PARTIAL BODY RADIATION OF QUEEN HONEYBEES, 1. Aptc. Res, 8, 2 (1964) 113-16.

Experiments were performed to develop methods of non-lethal irradiztion of spermatheca ot oogonia
of a queen honey bee (Apis mellifera). Queens with abdominal segments I1I-V shielded survived
otherwise lethal doses of radiation: irradiation of segments I11-V, or whole-body irradiation, with
10000 R killed all queens within 3 weeks, Protection of the regenerative cells of the ventriculus
appearad necessary to prevent death of the queens. Lead shields for this purpose are described and
illustrated. (BA 48: 1965, 8290%)

Neharin, A., Calderan, M., Yacobi, 0. SUSCEPTIBILITY OF Calloschruchus maculatus TO
HiGH DOSE RATE GAMMA IRRADIATION, A Preliminary Study. I1A-1010, DLrael. Atomic
Energy Commiss{on. Soreq Research Establishment, Rehovoth. Jan, 1965, 11p.

C. maculatus in various stages of development was ittadisted at high dose rates with a ®Co y=source.
High radiosensitivity was found, the most sensitive stage being the eggs, where 50% and 100%
mortality were praduced by 1000 and 3000 rad respectively. A inixed population of adults of both
sexes was completely sterilized by a dose of 10 000 rad. Eggs were laid but they ware not viable,
The high radiosensitivity observed is attributed to the high dose rates used, {Auth.)

Rinehart, R.R., Valencia, R. M., Valencia, J.1, COMPARATIVE LETHAL RATES FROM X-
IRRADIATED D, melanogaster MALES AND FEMALES MATED TOGETHER CR TO UNIRRADIATED
PARTNERS, Drosoph. Inf, Serv. 38 (1963) 711-2,

Sonnenblick, B.P., Rockford, D. MORTALITY AND LIFE SFAN OF D. imelanogaster (A WiLD-
TYPE AND A MUTANT STRAIN WITH A RING~X CHROMOSOME) EXPOSED AS YOUNG ADULTS TO
X=RAYS OR TO HIGH DOSES OF COBALT-60 GAMMA-RATYS. Drosoph. Inf. Berv. 39 (1964) 113-4.

Szyszko, E., Wozniak, J., Malesa, J. EFFECTS OF IONIZING RADIATION ON PESTS IN CEREALS.
II. EFFECTS OF COBALT=-60 RADIATICON ON Tyroglyphus farinae MITES, Roczn, parist. Zakl,
Hig. 13, 5 {1862} 493-501, (In Polish)

After finding a stimulating action of small doses (5x10% = 1. 5x104 R) of x-ray radiation on the
vitality of T, farinae, further studies on the effects of radiation from Co source on the same mites
were carrled out, The mites were put, together with feed,in vessels of special constructiony after
3- 5 d of acclimatization, one group of vessels was irradiated from & **Co source. Observations
of iradiated and non-irradiated mites were extended to 30- 40 d. Doses of 1, 8- 2 x104 R were
lethal vo mites, 1,4=1,8x106* R ichibited reproductive ability, and 1. 2x304R destroyed eggs

of the insects. Natural sources of radiation are much better than x=rays for practical application
in mite control. (From CA 6271965, 13788g)

Ulrich, H,, Wiirgler, F,E. GENETISCHE UND NICHTGENETISCHE STRAHLENEFFEKTE IN
Drosophila-EIERN. (Genetic and non-genetic radjation effects on Drosophila eggs).  Zool, Anz.,
Suppl. 27 (1964) 602-6. (In Gertan)

The linear dose-effect curve obtained after 3 min exposures of 10-20-min-old eggs has been found

to consist of various curves of different gradients and shapes which arise from nuclear division of the
individual stages contained in eggs laid in & 10-min period. Embryonic moertality due to radiation
must be broken down into at least early and late embryonic mortality. The straight-line dose~
effect curve may therefore be broken down into non-linear curves in terms of the inkomogeneity

of the irradiated egg batch laid over a period of 10 min and of the effects obtetved, The hypothesis
according to which posi-freadiation mortality of Drosophila eggs is due maialy to chromosome breaks
and their effects must therefore be expanded to allow for other comributing radiation effects

which are not of a chromosomal nature.

Upadhya, M.D,, Brewbaker, 7,L., Macion, E.A. EFFECT OF GAMMA IRRADIATION ON
MANGO SEED WEEVIL (Sternochetus mangiferae) (Fabricius)),  p, 99-46 of "Dosimetry, Tolerance,
and Shelf Life Extension Related to Disinfestation of Pruit and Vegetables by Gamma Irradiation",
Annual Report, june 1, 1864 - May 31, 1865, UH-235P5-1, Hawaii Univ, , Honolulu, Coll, of
Tropical Agriculture, Jun, 1965, T8p.

Studies were conducted to determine the dose of y-radiation necessary to completely kill seed
weevils in mango fruits and the effects of these doses on the fruse. Preliminary results on twoe
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mango varfeties indicated that the effective killing dose for seed weevils was between 30 and 60 krad.
Fruits of sorme varietles were damaged at above 60 krad. {NSA 20; 1966, 18268}

Vereecke, A, . Pelerents, C. THE INFLUENCE OF GAMMA RAYS ON THE LONGEVITY OF

TriboMum confusum Duval, For abstract, see 8§81, Presented at the "17th International Symposium

on Crop Protection Rijkslandbouwhogeschool, Gent, Belgivm, 4 May,1965". %

* pesticide Prog. 4, 1.(1966) 19. Abem,

Vereecke, A,, Felerents, C. DE INVLOED VAN GAMMASTRALEN OP DE LEVENSUUR VAN
Trbolium confusum Duval, (The influence of gamma rays on the longevity of Tribolivm confusum
Duval}, Meded. LandbHoogesch. OpzoekStns Gent 30, 3 (1965) 1824-35. (In Flemish, with
English, French, and German summaties)

The applied doses ranged from 1000 - 60000 rad. The mean life span and the survival curve
are mentioned. Three groups of doses can be distinguished In terms of mortality rate. A dose
of 40000 rad is sufficient for direct control by y-irradiation.

See also;

16 The effect of witiated thymidine and garmnma ircadiation on the mortality of adult Drosophila
melanogaster, (Kent, E., 1965)

1T .
The effect of tritiated thymidine and gamma irradiation on the mortality of Dxosophila
1 melanogaster larvae, {Kent, E., 1964)

641 Susceptibiiey of the saw-toothed grain beetle, Cryzaephilus sutinamensis (L.), to gamma
radiation. (Jefferies, D,J,, 1988)

647 Lethal and sterilising effects of cobalt-60 gamma rays en Argyroploce leucotreta.
(Myburgh, A.C., 1983)

658 Susceptibility of Australian strains of Sitophilus and Tribolium species to gamma radiation.
(Shipp, E., 1966)

658 Induced swerility of adult Diatraca saccharalis (Fab, ) by gamma {rradiation. (Walker, D.W.
et al, , 1964)

788 The effects of x-rays on the meal worm, Tenebrio molitor, embryo. (Pe-Chedley, D, S, , 1989)

807 Effect of gamnma rays on immature stages of the Mexican fruit fly, (Benschoter, C, A, ,
Telich, 1., 1964)

811 Susceptibility of the grain and rice weevils, Sitophilus granatuys (L. ) and Sitophilus zeamais
Mots, to garnms radiation. {Cornwell, P.B,, 1958)

438 Iadiation effects on spermatogenesis in the gypsy moth, Porthetria dispar (L, ). (Rule, H. D,
et al,, 1965

843 The effecs of gamma radiation on the biology and behavior of forest insscts and the possihility
of their conwol. {Stark, R, W., Wood, D,L,, 1984)

846 IDrradiation studies with insects infesting bulk-grain and packaged commodities. {Tilton, E. W.,
Brower, J. H., 18635}

861 Effects of gamma rays on mertality, Iongevity and fecundity of some species of fruit flies.
(Narayana, E, 8, et al,, 1983}

883 The effect of culture environment on the ssceptibility of Sitophilus granarius (L.) to gamma
radiation, {Bull, L 0., Cornwell, P.B., 1968)

884 Analysis of the dependence of the protective actjon of hypoxia on the radiation dose.
{Bychovskaya, 1. B., Cchimkaya, G.¥., 1064)

885 Oxygen effect in x- and gamma-irradiation of grain weevils, (Bychkovskaya, LB.,
Ochinskaya, G.K., 19564)

887 A comparison of the susceptibility of the grain weevil Sitophilus granarius {L.. ) to accelerared
electrons and **Co gamma radiation. {Bull, I.0., Comweil, P.B., 1966)

892 Influence of pathogens on the life span of irradiated insects, (lafr, R.H., 1865)

898 The influence of temperature upon the radiation pribility of Sitophilus granarius (L.}
{Pendlebury, J.B, , 1966)

900 The effect of rearing medium on the msceptibility of Tribblium confusamn Duv, and
Sitophiluz granarius (L.) 10 gamma radiation, (Shipp, E., 1966}
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1001 Connol of weevil populations (Sitophilut granarius (L. }) with sterilistng and substerilising
doses of gamma radiation. {Comwell, F.B. et al,, 1966)

1002 USDA research program and facilities for the use of gamma irradiation in the control of
stored-product insects. (Laudani, H, et al,, 1985)

1009 The possibility of using the ®Co radioisotope against grain storage insects, (Blzzek, H.
etal,, 1964)

1016 The entomology of radiation disinfestation of grain, (Comwell, 1966}

1013 Radiation treatment of grain and grain products. {Henderson, L, P., 1964)

1634 Effeces of continuous and fractionated doses of gamma radiation on the survival and fereility
of Sitophilus granarivg (L. (lefferies, D.},, 1966)

1015 Peost-harvest sterflizaton of cranges agalpst Queensland frult fiy. (Leggo, D. etal., 1964)

1018 Dosimetry, tolerance, and shelf life extension related to disinfestation of fruits and
vegetables by gamma irradiation, {Ross, E., Btewbaker, I.L., 1965)

1019 Disinfestation of dried fruits. [ Shehegoleva, G.1., 1969)

1631 The killing of silkworm pupae and the preservation of silkworm cdcoons by gammma rays.
(Kipiani, R, Ya., Tsetskhladze, T.V., 1957

1032 (Mdlnar, 1. et al., 1962}

1033 A study of silk cocoons from the eggs of Bombyx mori L. irradiated with Co™. (Molnar, L
et al., 1964)

1035 Differential effect of gamma radiatfon on freft flies and fruit fy parasites, (Balock, J. W. . 1963)

8. Modifying Factors

(Intensity, RBE. LET. Temperature. Synergists.
Chemicals including Protective Agents.
Environment at Irradiation. Medium. Pathogens, FEte.)

Baxter, R.C. RADICBIOLOGIC STUDIES WITH Drosophila, p. 25 of “Research and Development
in Progress. Biclogy and Medicine. No,3". Abstr. TiD-4203, Division of Technical Infermation
Extension, {AEC), Oak Ridge, Tenn. Apr. 1864, 280p.

Bull, J,0., Comwell, P,B. THE EFFECT OF CULTURE ENVIRONMENT ON THE SUSCEPTIBILITY
OF Sitophilus granarivs {L.} TO GAMMA RADIATION, * p. 59-69 of "The Entomology of Radiavion
Disinfestation of Grain”, Cornwell, P.B., Ed, Oxford, Pergamon Press. 1986, ** 2a6p,

An examination is made of the effects of eight culture densities and twe post-irradiation treatments
on the susceptibility of adult grain weevils to y-radiation from %Co. The lethal effect of y-tadiation
is increased by culture densities which cause 2 substantial rise in metabolic temperature above 26°C
during larval development. Densely crowded cultures In which temperatures during growth and
maturation of larvae do not rise appreciably above Z6°C fall to modify the adult's lethal response.
Temperature fluctuations np to 36°C during developmment do not modify the susceptibil{ty of the

adult to radiation sterilization. Accordingly, the efficacy of 16 000 rad evaluated for the control

of grain weevils is unlikely to be reduced by popuiation densities normaily encountered in
commercial starage, (Auth.}

¥ For an earlfer report, AERE-R-3893, see 1[/1080,

** Stace the work reported in this volume was cartied out by the Entomnolégy Group of the
Wantage Research Laboratory, U.K. A.E. A., during the period 1955~81, individual papars are
{ncluded in the present bibliography although they were acmally not published in book form until 1468,
Bychkevskaya, 1.B., Ochinskaya, G.K. ANALYSIS OF THE DEPENDENCE OF THE PROTECTIVE
ACTION OF HYPOXIA ON THE RADIATION DOSE. Radiobiclogiva 4, 2 (1964) 208-9. (In Russizn).
English Translations AEC-tr-6405. Radjobiology 4, 2 (1964) 29-37, N

Grain weevils (Calandrs granaria) were x-irradiated in a 2% O atmosphere (contrals in the usual,

20%, O concentradon) at 500 R/min with doses of 1 - 130 kR, Survival data, presented in tabular
form, indicated that undet ordinary O conditions, doses af 1 - 3. 5 kR are oot lethal ag 50 d. Lethality
increased with dose, 10 100% at 8 kR, Length of life was dose-dependent up to 35 kR, averaging

20 d with 5- 35 kR, decreasing to 14 d at 40~ 70 kR, and to about 10 d at 75 - 150 kR. Under



tiypoxia canditions, 100% lethality at 50 d did not occur until the dose reached 13 kRY lifetimes
averaged 20 d with from 9- to 50-kR dasas, about 19 d with 55+ to 80-kR, and about 10 d with
§5- 10 150-kR. The effects of hypoxia in decreasing the [rradiation damage aze presented as the
ratio of doses, with an 8 kR dose under hypoxia conditlons corresponding te 3. 5 kit under ordinary
conditions, or a ratie of 2. 28. The ratic gradually decreased to 1. 14 (85/75) at the higher levels.
(M5A 18: 1964, 31296)

885  Bychkovskaya, I,B., Ochinskaya, G.K. OXYGEN EFFECT IN x- AND GAMMA-IRRADIATION OF
GRAIN WEEVILS. Radloblologlys 4 (1964) 928=9. (ln Russian)

x- and y-irradiation of grain weevils {Calandra granaria) in the presence of & normal armount of
O, resulted in almest the same mortality, In the absence of O, mortality was lower for both,
the decrease being greater for y-irradiation,

£86 Bychkovskaya, [.B., Ochinskaya, G.K. ABSENCE OF "OXYGEN AFTER-EFFECTS" IN Calandra
granaria DURING HIBERNATION INDUCED WITH LOW TEMPERATURE. Radiobiclagiya 5 (1985)
T00~2, (In Russian)

The imsects (C. granatia) were irradiated in special vacuum tubes at x-ray doses of 5, 6, 7, 8. 9,
and 10 kR at a temperatre of 1- 5°C. The insects were held at a lowered temperature after ir-
radiation for periods varying frem 30 min - 12 d. The ©, concentration was varled from 20 ~ 2%
during and after irradiation. The survival at 60 d and the average lifetime of the frradiated insects
were taken as criteria of radiation damage. On maintaining conditions of hypoxia during and

after irradiation, a definite protective effect was observed. Cn creating conditions of hypoxia
from the moment that the weevils kad heen wartned up to room temperature, no protective effect
cculd be observed. Thus, no oxygen after-effect could be detected by maintaining the weevtls

at low temperatures. (NSA 202 1966, 5385)

887 Bull, 1.0, , Comwell, P.B. A COMPARISON OF THE SUSCEPTIBILITY OF THE GRAIN WEEVIL
Sitophilus granarius (L.) TO ACCELERATED ELECTRONS AND #Co GAMMA RADIATION, *
p. 157=75 of "Entomology of Radiation Disinfestadon of Grain". Comwell, P.B., Ed. Oxford,
Pergamon Press, 1966, ** 236p,

No difference could be detected in the aumbers of emerged adults, rate of emergence or stage

at death in the grain when two types of infested wheat, contalning mostly pupae, were weated with
y-radiation and accelerated electrons. Electron frradiation was carrted out with 8 4 MeV linear
accelerator, giving 4 rad/puise each lasting 2, 5 ps and teparated by 1860 pa, The difference

in dase for 99, 9% mortality and sterility with the two radiations was ~5000 rad. Mature adults
were more susceptible to killing and sterilization by y-irradisztion, Possibie explanations of the
observed results are discused, There is little Likelihood of grain weevils providing a useful
biological dosimeter in engineering studies for radiation disinfestation of grain, Adults provide
more accirate estimates than pupae,

888  Erdman, H.E. MODIFICATIONS OF PRODUCTIVITY IN FLOUR BEETLES, Tribolium castaneum
Hesbst, DUE TO x-RAY DOSE, HYPOTHERMIA ANP THE SEX EXPOSED, Radiar, Res. 25
(1985) 941-51.

Day-old virgin flour beetles, T. castaneum, were x-irradiated with ¢, 500, 1000, 2000, or 4000 R.
Ten replicates sach of control, male-exposed, female-exposed, and both-expoted tnating com-
binations were established at 25°C, 26°C, and 32°C In 65 to 70% relative humidity. Daily for

2 weeks each pair was given 5 g of acclimated foad. The day of reproductive onset, the number
of fertile pairs, and the oumber of ¥, adults were used as measures of productivity, Data are
summarized and the modificatons of the three parameters investigated for productivicy are dis-
emsed from the standpoints of temperature effects and dose effects on the degree of development
and differentiation of male and fetnale gerrn cells. The dose-response curvey were the multihit
type, implicating chromosomal aberrations as the cause of altered productivity, (Auth,)

seo(® Giavelli, 5,, Parazzi, E. EFFECT OF LOW TEMPERATURE ON RADIOSENSITIVITY OF Drosophila
PUFAE. Int. J. Radiat, Biol, 7, 5 (1963) 465-71.

To study the differential radiosensitivity of male germ cells and whether this is due to different
metabolic conditions of the flies, 24- and 48-h-old pupae of D. melanogaster were frradiated with

233



350(2

851

892

893

234

220 kV x-rays with a dose of 600 R at 0° and 26°C. Socon after emergence each male was mated

to three M=5 virgin fernales, then wransferred into a new vial with three virgin females every day

for 10 &, to permnit smdy of the radiation damage induced in germ cells irradiated at different
periods of gametogenesit, The nutnber of progeny of these matings and the recessive sex-linked
lethal mutations were scored, A lower number of progeny was found in the broods of the experiments
at 0 than at 25°C. No difference waa obterved in the mutation frequency induced by the geatments
of 24- and 48-h-old pupae. With low temperanme no difference appeared In the sensitivity pattern
of pupae of different age. No evidence was found that different physiological conditions of pupae

at different age may determine a different radiosensitivity, The effect of low-ternperature treat-
ment is diseussed, (Auth,)

Jafef, R.H. SYNERGISTIC ACTION OF RADIATION AND OF Bacillus thuringiensis TOXIN QN
PROTOZOAN DISEASES OF INSECTS,  Int, Congr, Protozool. (1963) 510-15. (1ét International
Congress on Protozaclogy),

Jafri, . H. INFLUENCE OF PATHOGENS ON THE LIFE SPAN OF IRRADIATED INSECTS, Revue
Path, vég. Ent. agric, Fr. 43, 1(1864) 37-41.

Experiments are reported on the effects of {rradiation with x-rays, alone or in conjunction with
tnfection with pathogenic Protozea aor bacteria, on the adults of Tribolium castansum (Hbst. ) and
T. confusum Duv, and on the larvae of Galleria mellonella (L,). In the first series of tean,
Galleria larvae were eXposed 0 radiation doses of 1000 or 90 000 B, After the lower dose, slow
dehydration took place; after the higher one, the larvae writhed as If buxnt and, in spite of
apparent recovery later, died within a few days, mid-gut microflera being found leose in the
body cavity after death. In the second series, males and females of T. castaneum, some infected
with Farinocystls tribolii, were exposed to doses of 100¢- 20000 R.  The subsequent life spans
of the meated beetles were 10-40 and 1-45 d for infected males and females, respectively, and
15-115 and 1-115 d for uninfected ones and vared approximately according to the dose received
except that, in the case of non-infected adults, doses of 30000 and 50000 R gave almost {dentical
tesults. In the third serles, healthy adules of T. confusum were Iradiated in the sarne way and
were then transferred immediately or after 24 or 144 h 10 flour contaminated with spares of Bacillus
uringienss. Susceptibiilty to the bacterium was increzsed by irradiation at all doses, especially
in beetles given non-lethel doses up to 10000 R and fed 144 hlater, The combinaton of F. tibolii
and x-rays resulted in a more rapid mortality than did {rradiation alone, since both caused con-
sumption of the fat~body reserves, x-rayt and B. thuringlensis both tended to break down the
wall of the mid-gut, releasing the normal mid-gut bacteria into the body cavity. The usefulness
of cornbined treatments for the control of stored-product pests not easily accessible to predators
is discussed. (RAE-A 53: 1965, &)

Jafri, R, H, INFLUENCE OF FATHOGENS ON THE LIFE SPAN OF IRRADIATED INSECTS.
I, invertebrate Path, 7 (1965) 66-170.

Survival of flour beetles after exposure to x-radiation and infection withk some of their patural
pathogentic bacterla was Investigated. The beetles infected by Adelina wibolii were more
susceptible to Bacillus thuringiensis infection than were uninfected beetles. T. T. castaneum adulis
infected with Parinocystis tribalii were more radiosensitive to 1000, 10000, ao 006, 50000, and
20000 R doses of x=-rays than non-infected ones, The beetles receiving B. thuringientis and having
E. tribolii infection were much more damaged by sublethal and lethal doses of ionfzing radfation.
When T. confusum beeties recelved B, thuringiensis following exposure to sublethyl and lethal
doses of x-rays their life span was shortened to a week or at the most to two weeks. MNeither sex
showed any significant increased or decreased susceptibility when they received B. thuringiensis
immediately and after an interval of 24 and 144 h foliowing exposure to sublethal and lethal

doses of k-rays, lonizing radiation appears to act in the same way as B. thuringiensls, distntegra-.
ting the gut tissuet and enabling the transgresston of midgut bacteria into the body cavity of the
host. (NSA 19: 31965, 45908)

fafri, R.H. PROSPECTS OF INTEGRATED RADIATION AND MICROBIAL CONTROL OF HARMFUL
INSECTS, p. 747-48 of "Proceedings of the 12th [nternational Congress of Entomology, London,
8-18 Jul.1984". Freeman, P., Ed. London, Royal Entomological Sociaty of Londen. 1865.
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In nature some insects appear to be so abundant that the use of stertle male technique may not be
feasible without first processing the geographically isolated and non-fsolated Infested area with
other conirol measnires ¥ bting wild population within reach, Such a situation can be tackled from
two angles. Firstly, the population may be controlled by means of well tried viruses, bacteria

and suitable protozoan such as Microsporidian and Coccidian parasites, Secondly, the release of
sterlle male Insects carrying parasites or pathogens, in order to contaminate the environment and
desitoy the progeny, has the potential future. A new approach in the form of suscepribility of
irradiated insects to pathogens is opening a new field of investigation, The life span of Triboiium

castaneum and T. confusurn beetles was shortened considerably when the test insects received

Bacillus thuringiensis immediately and after an interval of 24 and 144 h following expostre to
1000 K, 16000 R, 30000 R, 50000 R and 90 GO0 R doses of x-rays, respectiveiy. The life span

of the irradiated beetles was somewhat shortened by the presence of Farinocysils tribolii, Nosema
whitel and Adelina tribolii protozoan parasites in the Fat-body of the test insects,” (From abit. )

¥ see Ref. 892

Krebe, A.T., Benson, B.W. ELECTRON SPIN RESONANCES IN Formicidae. Nature , Lond. 307
(1965) 1412-13,

Investigations on the effects of ionizing radiation on survival and behaviour of ants were extended
into the fleld of mierowave specrascopy. The electron spin resonance spectra were [ecarded for

& species of anms Lasius umbeatus {NyL.), Tetramorlum caespitura (L.), Formica exsectoides Forel,
Formica fusca L., Camponotus castanens (Lar), and Pogonotnyrmex occidentalis {Cress). One
species was examined for changes in the signal after exposure to y-radiation and another for
changes after annealing. Irradiaton caused an increase in height of the signal, followed by a slow
decay with time after {rradiation, Annealing, however, completely depressed the 6-peak signal
and enhanced the free radical region signal,

Levengood, W.C. FACTORS INFLUENCING BIOMAGNETIC ENVIRONMENTS DURING THE
SOLAR CYCLE. Nature, Lond, 205 (1965} 465-70,

The reslts are presented of a swdy of the varlation of the reproductive response of Drosophila
melanogaster, when grown in magnetic fields, with solar activity. The fies were grown in
culture bottles placed on the opposite poles of permanent magnets. The effects of cosmic
radiation, solar flare activity, barometric pressure, and the cuter Var Allen Radiation Belt on
progeny yields were studied. Possible mechanisms for the observed trends are consfdered.

(NS 19: 1965, 15136)

Masera, E. TRATTAMENTO CON I RAGGE X DELLE UOVA D Bembyx mori L, PARASITATE
DA Nosema bombycis Naeg, (The treatment with x-rays of eggs of Bombyx mori L. parasitized
by Nosema bowmbycis Naeg), Agricoltura Venezie 19, 2 (1965) §5-66. (In Ltzlian)

May, .M., Maria, M., Guimard, J. ACTION DIFFERENTIELLE DES RAYONS X ET ULTRA-
VIOLETS SUR LE TARDIGRADE Macroblotus areolanms A L'ETAT ACTIF ET DESSECHE. Bull. biol,
Fr, Belg. 98, 2 (1964) 349-67,

Les auteurs ont {s0l€ de nombreux indfvidus de Tardigrades de 1'espiee. Macroblotus areolatus
vivant dans les Mousses et {is ont mis des lots en £tat de dessiccation artificielle, d'aumes lots
&tant maintenus vivants, Les Macrobfotes desséchds, en £tat de vie latente, sant résistants aux
rayons X avec 300 000 R,puisque le pourcentage de reviviscents est le méme que celui dey

témoins nen irradids, La dose 1€tale 50% est de 570 000 R un jour apres 1'irradiation, &t une dose
de 1200000 R inhibe complirement 1a reviviscence de tous les Macrobiotes exposds. Les animaux
qui ne peuvent passer 2 1'€tat de vie active entrent dans 1'état asphyxique, Lors des sxpfriences
d'élevage, le temps de survie des anfrnaux desséchés frradiss % des doses de 300 000 R, 400000 R,
€00 000 R et 700 000 R puis reviviscents, est fortment raccourej par rappart A celul des animaux
tEmoing; les animaux irradi€s 3 des doses de BO0 000 R, 900000 R ot 1000 600 R 2 1"&tat destéchd
succombent au 5% jour. Les Macrobiotes en $tat de vie active sont tour d'abord aussi résistants &
des doses de 200 000 R que des témoins non {rradiés, La dose 1érale 50% est de 540000 R(2 h aprés
I"{rradiation). Une dose de 1200000 R tue tous les Macrobiotes dans ce méme temps, Les anlmaux
morts présentent 1'aspect asphyxique ici aussf, Lorst des expériences d*élevage, le temps de survie
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des Macrobjotes act(fs irradiés 3 des doses de 200 000 R est raccourci par zapport 2 1a survie des
timoins; les animaux {rradids 3 900000 R ne survivent pas au-deld du 42 jour, ceux imadiés2

800 000 R succombent le 8% jour, et ceux irradids 3 600 000 R succombent le 268 jout. Les animaux’
mis en €tat de vie latente, aprds un irradiation, ne peuvent revivre A partir d'une dose de 300000 R,

Murakami, A., Kondo, 5, RELATIVE BIOLOGICAL EFFECTIVENESS OF 14. 1 MeV FAST NEUTRONS
IN KILLING DORMANT SILKWORM EGGS. Rep. nam. Inst. Genet,, Misima 14 {1963} 108-T.

Although the lethal effects of low ton density radiations, such as x- or y-rays, upon silkworm eggs
kave been studied by many investigators, little Is known about the effects of high ion density radiations.
A study of RBE in mutation induction by high energy neutrons in dormant silkworm eggs was made,
In these experiments the biological effectiveness of 14, 1-MeV neutrons was compared with that of
y-radiation as concems their killing effects on silkworm eggs in dormancy, The exposure to

14, 1-MeV neutrons was conducted with the Cockeroft-Walton accelerator.  Dormant silkworm eggs
were exposed to neutron beams at a distance of €. 8 cm from the witium target for a variable length
of time, from 60 ~ 180 min, The newtron dose-rate was 5 rad/min and the total dases given were
500, 1000, and 1500 rad. In parallel to this, 1Cs y-ray treatment was camied out on the same
material. The y-ray doses were 500, 1000, 3000, and 5000 R at 2 dose rate of 100 R/min. The
percentages of hatchability were plotted against doses given on semilogarithmic scale both for fast
neutrons and y-rays. The hatchability curve zfter exposure to 14. 1-MeV nettrons declined more
tapidly than that for ¥ Cs y=rays. The calculated doses that allow 50% hatchability LD50 were
800 rad and 2000 rad for 14, 1-MeV neutrans and *¥7Cs y-rays, respectively. Thus 14. 1-MeV
neutrons are more effective than ¥ Cs y-radiation with regard to their killing action. The RBE
thus calculated was 3.3, (NSA 20: 1966, 72)

Pendiebury, J.B. THE INFLUENCE OF TEMPERATURE UPON THE RADIATION SUSCEPTIBILITY
OF strophilus granarfus (L.}, ¥ p. 27-40 of "Entomology of Radiation Disinfestation of Grain".
Comwell, P.B.. Ed. Oxford, Pergamon Press, 1966, ** 23gp,

Previous studies on the susceptbility of adult grain weevils 1o y-radiation have been carried out at an
optimal temperature for the species, The experiment described examines the lethal and sterilizing
response of adule 8. granarivs to high and low temperatures, (30" and 15°C) before, during and

after irradiation, ‘These are sear the limiting temperatures for ovipesition and close to the extremes
likely to be encountered in commercial practice, Rate of death was considerably increased by

high temperatore after imadiation. High temperature before {rradiation resulted in a slight increase
in iethality at doses between 3000 and 10000 rad when compared with similar batches held at the
tower temperature, During irzadiation, the influence of temperature was reversed and insects
frradiated at 15°C subsequently showed a greater mortality than those jrradiated at 30°C. Susceptibility
to radiation sterilization was unchanged. The minimum dose of 16 000 rad evaluated for control

of grain weevils would thus be effective at all tamperatures likely tu be encountered In commereial
practice. {Auth.)

* For an earlier report, AERE-R-3641, see 1171103,
*#* since the work reported in this volume was caried out by the Entomology Group of the
Wantage Research Laboratory, LK, A E. A, during the period 1955-61, individual papers are
included in the present bibliography although they were actually not published in book form until 19686,

Shipp, B, THE EFFECT OF REARING MEDIUM ON THE SUSCEPTIBILITY OF Trikolium confusim
Duv. AND S{tophllus granarius (L.) TO GAMMA RADIATION. p.97-105 of "The Entomology of
Radiation Disinfestation of Grain". Cemwell, P.B., Ed. Oxford, Pergamon Press, 1966,% 236p.

Rate of development of T. confusum Duv. and the yield of adults on different milling fractions is
influenced by the chemical composition of the cereal medium, Rapidly developing flour beetles
are more susceptible to killing by y-radiation when measured ar 21 dy the peried before latent
radiation damage culminated in death is also shortened. Susceptibility at 28 d s not modified

by rearing medivm. Rate of developmient of S, granarius {L.) on different whole cereals and the
yield of adults appear not to be ditectly correlated with chemical composition; they are mare
probably influenced by physlcal factors such as'grain size. Weevils reated on different grains show
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differences in susceptibility to y-radiation at the LD5C which cannot be correlated with any of the
expetimental indices considared. (Auth.)

* Since the work reported in this volume was carried out by the Entomology Group of the
Wantage Research Laboratory, UK. A.E, A,, during the period 1855-61, individual papers are in-
tluded in the present bibliography although they were actually not published in book form until 1986.

Slater, J.V., Yu, M.E., Tebias, C, A, OXYGEN DEPENDENCE FOR RADIATION SENSITIVITY
DURING DEVELOPMENT IN INSECTS. Radiat. Res. 22, 1(1964) 236. Abstr, 189,

As with most biclogical materials, the absence of oxygen during irradiation has been found to resule
in a considerable protective effect in developing Tribolium where the percentage of wing ab-
normalities {s reduced. Nearly 3 times as ruch x-irradiation {s required to produce the same
effect in the absence of oXygen as when this gas is present. These studies were all done at 30°C,
Studies on the effect of oxygen concentration have shown that 5% O, mixed with 95% N results

in haif-maximal damage at 1500 R, When pupae ate placed in 1, 3 atm of pure O, for only

a few seconds, the adults upon eclosion exhlbir the same kinds of wing abnormalfties which appear
after x-irradiation in this organism except that missing antennae and limbs and burnt-off appearing
Hmb smumps also result, Although radiation damage can be observed in Tribolium after exposure
of the pupae ta 1000 and 1200 R in air, posi-imadiation exposure to N at these dose levels appears
to have no effect. At 1500 R, however, radiatlon damage is increased by nearly 20% when Ny

is passed through the exposure chamber containing pupae in the sensitive phase immediately afrer
irradiation. (Absu.)

Slater, I.V., Lyman, i., Tobias, C.A., Amer, N.M,, Beck, ].S., Beck, M., Slater, A, I,
HEAVY [ION LOCALIZATION OF SENSITIVE EMBRYONIC SITES IN Triboljum. Radiat. Res. 21
(1964) 541-9,

The Berkeley heavy ion linear accelerator was used in probing for the embryonic sensitive sites
responsible for wing morphogenesis and differantiation in Tribolium confusum Duv. The o~beam
was used because of the necessary range desired fn miast instances. In some experiments, neon ions
were used, however, to evaluate the dose effect ar significant depths which were quite shallow
{~ 200 gm), Neon was especially useful for determining the comparative intensities of these sites
hecanse of the sharp Bragg pealt exhibiting little or no straggting. The existence of two shallow
and equivalent sensitive sites for wing differentiation and development were indicated. The
develapmental interval during which radiation must be applied to give the bulk of malformation
fncidence Is restricted to a very short time interval. A hypothesis has been advanced that the
primary intracellular effect of radiation in the embryo is the induction of somatic chromosome
aberrations resulting in cell lethal action priar to or during mitosis,

Tilton, E.W., Burkholder, W.E., Cogbum, R.R. NOTES ON THE EFFECT OF PRECONDITIONING
CONFUSED FLOUR BEETLES WITH TEMPERATIRE VARIATIONS OR CARBON DIOXIDE ERIOR TO
GAMMA IRRADIATION. . econ. Ent. 58, 1 (1965) 179-80,

The effects of temperature and COy on the susceptibility of Tribolium confusum Duv. to y-radiation
wer {nvestigated in the laboratory. Pupae were isolated individually in gelatin capsules with
sufficient food to sustain the adult for a week. When the adults were 7 to 9 ¢ old, some were

kept at 30-55 or 104°F for 24 b or anaesthetized with CO, for 30 min and treated 1 h later with

a dose of 17500 rad of y-radiation from a ®Ca-source, others ware irradiated without special
conditioning. They were then kept at 80°F and 50% relative humidity for 42 d. None of the
preconditioning treatments had any significant effect on the mortality of the beetles, all of which
were dead ot moribund i 14 4 and dead In 28 d. (RAE-A 5% 1965,247)

Tilton, E.W., Burkhclider, W,.E., Coghurn, R.R. THE EFFECTS OF CONFINING CONFUSED
FLOUR BEETLES N GELATIN CAPSULES BEFORE, DURING, AND AFTER GAMMA [FRADIATION.
J. econ. Ent. 58, 1(1%65) 175-6.

In preliminary experiments with y-{rradiated and untreated larvae, pupae and adults of Tribolinm
confusum Duv. that were reared Individually in gelatin capsules on a medium consisting of equal
parts of wheat flour and rice bran with 0. 5% yeast at 80°F and 50% relative humidity, there were
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no significant differences in mortality or rate of development between those kept in sealed and
those kept in open capmles. {RAE-A 53:1965,248)
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The effect of witiated thymidine and gamma irradiation on the mortality of adult Drosophila
inelanogaster, (Kent, E., 1865)

The effect of tritiated thymidine and gamma irradiation on the mornality of Drosophila
melznogaster larvae. (Kent, E., 1964)

Survival of isolated etnbryonic heart fragments following treatment with some radiation
protecting chemicals. {Larsen, W., 1864)

The effects of x irradiation on the embryos of invertabrate embryos. (Larsen, W., 1985)
Influence of radiatlon on ovarian maturation and histolysis of pupal fat body in Diptera.
(Monro, I., Balley, P.T., 1983)

Analysis, by means of x= and u.v.-frradiation, ofthe course of differentiation in the insect
egg (Grylius), ({Seidel, F., 1964)

Dose fractionation and recovery from x rays In Rhodeius. (Baldwin, W,.F,, Shaver, E.L.,
1964}

Differential responses of germ cells in flour beetles, Tribolium castaneum Herbst, due w
x=ray dose, hypothermia, sex exposed amd age. (Evdmann, H,E., 1964}

x~ray and gammma ray irradiation of Mormoniella vittipennis. (Parrow, M.G., Ulrich, V.,
1984}

Effect of beta irradiation on insect, (Merhinfek, E.F., Dedson, G.J., 1965}

Radiatfon {nduced shortening of life of Sarcophaga peregrina and its modification by dose
fractionation. (Sakka, M., 1985)

x-1ay Induced shortening of life span of adult Sarcophaga peregrina and its modification by
dose fractionation. (Sakka, M., 1965)

The effect of dote rate on the response of Tribolium confusum Duv, , Oryzaephilus
surinamensis (L.) and S{tophilus granatius (L.} to %8Co gamma radiation, (fefferies, D.1.,

Baphatn, E.I., 1966)

Partial body radiation of queen honeybees, (Lee, W.R., 1564)

The establiskment of Tribolivm confusum Duv. populations after stress by parasitism and
x-irradiation. {Dowell, F.H,, 1964)

Effects of continuous and fractionated doses of gamma radiation on the survival and fertility
of Sitophilus granarius (i.). (Jefferies, D.J., 1968)

C. RADIATION EFFECTS ON INSECT POPULATIONS

1. Behaviour

Baumhover, A.H. SEXUAL AGRESSIVENESS OF MALE SCREW-WORM FLIES MEASURED BY EFFECT
ON FEMALE MORTALITY. 1. econ. Ent. 58, 3 {1965) 544-8. :

Harassing by maies of Caliitroga (Cochliomyia) hominivorax (Coquerel) accelerated the death of
the fernales. The sexual activity of the males was measured by a sexual aggressiveness (SAG) test,
based on the mortality of females exposed to a high ratio of males, a 1:93 ratio being arbitrarily
selected as the standard. The fallacy of using data on male survival as an index of sexual vigour
was dermnonstrated in SAG tests in which, altheugh soine sexually inactive males lived as long as
active ones, their vigour was less. The SAG test showed that the sexual activity of males resulting
from pupae that had been exposed when 3-d-old to doses of y-radiation from $¢Co of 3000 - 12000 R
decreased as the dose increased, the percentage mortality at 12 d of the females exposed 1o these
males decreasing from about 80 to about 33; the length of life of the males was only slightly reduced,
even at the highest radiation dose. The activity of males irradiated as pupae 6- to 7-d-old was
affected only slightly at the highest dose. Males of 2 strain from Fiorida {Fia) and of a mutant
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strain with yellow eyes (y) reduced the survival of y females, but that of Fla females was not re-
duced by exposure to y males. Males from both serasns fertilized about twice as many y 2s Fla
females when females of both strains were present in excess (40:1). These studies Indicated some
of the factors that may influence 5AG tests, and their beating on the choice of a strain for use in
attempts at fizld control by the release of irradiated males s discussed,

Brower, J.H. BEHAVIORAL CHANGES IN AN ANT COLONY EXPOSED TO CHRONIC GAMMA
IRRADIATION. Bull. ent. Soc. Am. 11, 3 (1965) 258. Abstr. B2. Presented a1 the "Annual
Meeting of the Entomelogical Society of America, New Crleans, 29 Nov. -2 Dec, 1965,

Changes in behaviour of a coleny of Fermica integra were investigated in an area experimentally
exposed to chronic y-radiation. The habits of the colony changed so that anes were no longer
exposed to high radjarion levels. Possible explanations are presented, {Abstr.)

Dame, D.A., Woodard, D.B., Ford, H.R., Weidhaas, D.E. FIELD BEHAVIOR OF SEXUALLY
STERILE Anopheles gquadrimaculatus MALES.  Mosquitc News 24 (1964) 6-14.

Males of Anopheles quadrimaculatus were sexually sterilized by three methods. In the First method,
they were contace-sterilized by exposure to thio-TEPA. In the second method, males were sterilized
by feeding for the first 3 - 4 d after emergence on 1% apholate in 20% honey solution, In the third
method, males were radiosterilized. Pupae from 0 - 24 h old were exposed to 12000 R of y-radiation
from a $0Co source (660 R/min). After each treatment the insects were held under standard lab con-
ditiens prior to release as 1- 1o 4-d-old males. Through the coneutrent release of sterile males

and virgin females it was shown that sterilized males of the colenized strain A. guadrimacutaius
were sexually vigorous and compatible with females in nature. Thus the sterite colony males

were. able to induce a high degree of sterility in colony females in the fieid, demonstrating that
mating activity of these males was not seriously affected by either radiosterilization or chemo-
sterilizavion. Although the sexual vigour of the colony male may be reduced by radiation, the
eesulis showed that when sufficlent numbess of either radiosterilized or chemosterilized colony

males wete present in a population of their own kind, they conld effectively reduce the fertility

of the female. Although lab-reared wild males increased the natural stecility by 480, the jnability
of the colony males to induce sterflity in the wild females of the natuzal population indicated that
severe behaviouraldeficiencies existed in these males, These deficiencies were brought on ostensibly
by the colonization process. It is speculated that other species which prove particularly diffienle

10 colonize becanse of flight or mating behaviour may aot be suitable for the sterile-male release
approach to control. (NSA 19:1965, 24315)

Hungate, F.P. RADIATION AVOIDANCE RESPONSES IN ANEMALS, p. 9 of *Research and De-
velopment In Progrest. Biclogy and Medicine. No.3". Abstr, TID-4203, Division of Techmical
Information Extension, (AEC) Oak Ridge, Tenn. Apr.1964, 290p.

Kapil, R. LES EFFETS DES DOSES NON-LETALES DE RAYONS X SUR LE COMPORTEMENT
EXPLORATEUR ET ALIMENTAIRE DE LA LARVE DE Drosophila melanogaster Meig. NP-15559,
Lyon Univ. (France). Facultd des Sciences. 1964, 48p. These,

Les données sur le mouvermnent de 1a tére avec le mouvement vertical synchronisé des mandibules

des larves de D. melanogaster expliquent que cette fonction liée A 1a prise de nourriture peut

2tre mesurde. La fonction évolue de fagon comparable pendant la période larvaire pour les deux
zaces - sauvage et vestiglal - de D. melanggaster. La function dépend de 1'3ge et varie rapidement
Jusqu™d ce que les larves soient 3gées de 12 h. Aprés 24 h, elle devient linézire et les changements
sont faibles jusqu'h ee que la farve se prépare 3 entrer en pupaison. Les expériences sur les effets
des rayons X (p.23-33) moatrent que 1a réponse des deux races est différent, L'inhibition maximum
de la fonction est observée 4 500 er 1500 R pour les larves de sauvage et vestigial respectivemnent.
Pour les denx races, 1'effet d'inhibition aux doses faibles est remplacé par un effet d'excitation

aux doses pius fortes. La réponse de la fonchion reste presque la méme chez sauvage, que llon
irradie les larves Sgées de 2 h ou les embryons de 10 h.  Les auteurs o'ont pas trouvé d'effers

retardés concernant le comportement &tudié, avec les doses employées dans les présentes expériences,
(Du resumé)

Kvelland, I. SOME OBSERVATIONS ON THE MATING ACTIVITY AND FERTILITY OF Prosophila
melanogaster MAIES. Hereditas 53, 3 (1965) 281-306.
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Data are presented on mating and fertility parterns of 0- to 2-h-old mates and of 3-d-old non-
irradiated and irradiated males {given 2000 R x-rays at 145 R/min). The males showed a higher

mating activity io the ist h of 3 12-h period than in any interval., The youngest males showed

ap increase in mating frequency from the 1z day of mating up to a male age of Td, with subsequent
decrease. The older males {first mating peried in light) showed a sharp drop in mating frequency

from the 1s-2nd day of mating, an increase to the 7th day, and thereafter 2 gradual decrease. Theimadiared
males showed a mating frequency of the first 3 d of mating similar to that found for the non-irradiated
older males; on the foliowing 7 d, however, the irradiated males showed a noticeably lower mating
frequency than did the cootrol males, Male productivity (in the young group) increased from the ist -
3rd day of mating, but for the older males {in the older group) productivity decreased significantly from
the 1st - 2nd day of mating. Forboth gzoups of males productivity decreased gradually after the 3rd day of
mating. Individual males in all groups showed great variations in maiing capacity, fertility, fecundity,
and productiviry.

Mason, H.C., Papageorgiou, M.C., Jacklin, 5.W. MATING PREFERENCE AND REFRODUCTION
OF IRRADIATED Drosophila melanogaster. Bull, ent. Soc. Am. 11, 3 (1965)159. Absu. 83,
Presented at the "Annual Meeting of the Entomological Society of America, New Otleans, 29 Nov. -
2 Dec. 1685".

D. melanogaster males showed no mating preference between irradiated and normal females.
Epmduction in populations was lowered more by introduction of irradiated males than irradiated
females. When both irradiated males and females were introduced the suppression of reproduction
was the same as when oply irradiated males were used. (Abstt.)

Pelerents, C., Brande, J. van den SOME SUPPLEMENTARY DATA CONCERNING THE INFLUENCE
OF y RAYS ON WORKER BEES. Bull. Inst. agron. Stns Rech. Gembloux 31 {1963).576-83. {In
French)

The reactions of bees immediately after itradiation with doses of 40000, 53000, and 60000 rad is
ta form swarms that separate only after 6 or 7 h. Higher doses produce an atony, The effects

of y-rays on the life-span and on the consumption of candy were determined. Doses higher than

10 000 rad affect the construction of the combs. Doses below 159000 rad do not affect the production
of cornbs, {NSA 19:1865, 17528)

See also:

63¢ Gamma radiation and the reproductive behavior of male Rhodnius prolixus. (Gomez-Numesz, [.C,
et al,, 1964)

820 The gamma irradjation of Glossina puparial stages and control. (Potts, W.H., 1065)

839 The effect of x rays on aduir Hyalomma asiaticum . Communtication ], (Sidorev, V.E.,
Grokhovekaya, 1. M., 1964)

843 The effects of gamma radiation on the biology and behavior of forest insects and the
possibility of their control, (Stark, R.W., Wood, D.L., 1964)

958 Ecological changes (n the insect community of a pitch pine-vak forest subjected to chronic
gamma irradiation, (Brower, J.H., 1963)

975 Cockchafer against cockchafer? An attempt at eradicating larvae of the field cockchafer
Meilciontha vulgaris Fabr. by means of x-rayed males, (Horber, E., 1963)

2. Population Dynamics

Bell, A.E. THE EFFECTS OF x-RADIATION ON PLATEAUED POPULATIONS OF Tribolium
castaneumn IN REGARDS TO REPRODUCTIVE FITNESS AND RESPONSE TO SELECTION. p.128-29 of
"Research and Development in Progress. Biology and Medicine. No.3". Abstr, TID-4203, Division
of Technical Information Extension, (AEC), Cak Ridge, Tenn, Apr. 1964, 200p,

Bell, A.E. THE EFFECTS OF x-RADIATION OF PLATEAUED POPULATIONS OF Tribolium
castaneum IN REGARDS TO REPRODUCTIVE FITNESS AND RESPONSE TO SELECTION. Final
Report. COO-965-21, Purdue Univ., Lafayerte, Ind. 29 May 1964, 8p.



Results are surnmarized from a series of studies on the effects of various levels of x-radiation on

the response to selection in plateaved population of the flour bestle, T. castanenm, The response

of the plateaued population was compared with thet of unselected base populations exposed to the
same levels of radiation and selection intensity as.to reproductive fitness and inheritance of qualitative
genes or chromosome aberrations. A list is included of publications resulting from this study.

(NSA 18:1984, 27061)

216 Bileva, D.5, A 5TUDY OF GENETIC PROCESSES IN IRRADIATED POPULATIONS, 1. NUMERICAL
DYNAMICS OF IRRADIATED POPULATIONS, Dokl. Alad. Nauk 5SSR 164 (1965) 191-4. (In
Russian)

The genetic processes occurring in pepulations exposed to various x-radiation doses were analysed
in order to derive 2 numerical criterion for estimating the radiation effects and 1o derive dose
relationships. Fifty males and females of an inbred line of Drosophila melanogaster were exposed
to 500, 1500, 3000, and 5000 R of x-radiation, keeping the temperature constant at 24 - 26°C

and using identical feeding conditions for all groups. It was assumed that after a certain number of
generations, a numerica) equilibrium will be reached. The results showed that during the period
from 1-17 d, the irradiated populations lag behind the control group; however, within 22 - 45 d,
some of the irradiated populations overtook the control group and from 55144 d a numerical steady
state was reached, This was foHowed by a second perind of differences and a second equilibrium
during the period from the 369th - 418thday. Theinitial decrease of the population seems 1o be due
to radiation-induced mutations that reduce the fertility and the viability of the flies; they are
rapidly eliminated under intensive breeding conditions. (NSA 20:1966, 18324)

916 Brower, J.H, CHANGES IN THE INSECT POPULATIONS OF THE LOW SHRUB SYNUSIA IN A
NATURAL FOREST COMMUNITY EXPOSED TC CHRONIC GAMMA RADIATION STRESS.
M. &, Thesis. Massachusers Univ., Amhersc. Feb. 1984, 43p.

A pre-irradiation study in the summer of 1981 was followed in November by irradiation siudies of
a typical stand of pitch pine-oak on dry sandy soil. Abundance gradients were established by a
reiiable sweep sampling technique. The greatest changes ininsect populations resulted from
vegetational changes which tended ro mask Iess striking direct effects, The fact that radiation
did have some direct effect was indicated by several factors, Thus, although food for fungivorcus
forms such as Collembola and Psocoptera seemed to be plentiful in the entire area of low shrub
death, their abundance near the source was less than further out where popuiations were actually
greater than normal. Second, anocther and even more definite sign of direct radiation effecc was
the deldy in peak abundance and thus probably maturation for Cicadellidae and Cercopidae near
the source. The delay was as great as 24 weeks for both groups. The peak abundance was the
same date for all points beyond 50 m for each group. At the 50 m point where abundance of
Clastoptera proteus {a cercopid) was greater than normal there was also a slight stimulatory effect
on the date of peak abundance, since it occurred 3 d earlier than normal. A 9500 Gi 19Cs unit
was used.

17 Carson, H.L. POFULATION SIZE AND GENETIC LOAD IN IRRADIATED POPULATIONS OF
Drogophila melanogaster. Geneticg 49, 2 (1964) 521-8,

Two experimental populations of the sepia-spineless-rough stock of D. melanogaster each received
65000 R of x-rays over a period of 2% yr. Two contrel pepulations wete handled in an identical
manner but received no radiation. All four populations were discarded 1 yr after the cessation of
irradiation of the experimentals. The methed of handling perinitted weekly measurements of
population size of all populations, affording a measure of fitness of the populations. As expected,
the size of the experimental populations declines under radiation. Population size is recovered
rapidly when radiation is suspended. Although one of the experimental populsations maintained

an elevated fitness level at several times for a number of generatiohs, these effects were reversed
and at the end of the experiment, controls and experimentals did not differ from one another.
Following the cessation of the frradiation, the genetie loads of the irradiated populations were found
to be elevited relative to the controls. These increased loads, hewever, disappeared within a year.
Newly induced mutations do not appear ta provide an important source of genetic diversity whereby
fitness can be improved in experimenzal population systems where natural selection is operating.
(Auth. )
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218 Dowell, F.H. THE ESTABLISHMENT OF Tribolium confusum Duv. POPULATIONS AFTER STRESS
BY PARASITISM AND x-IRRADIATION. Diss. Abstr. 25, 5 (1964) 3170-1.

The hypothesis tested was that parasitism of T. confusum by the cysticercoids of Hymenolepis
micrestoma Duj. {1945) reduces reprnductiv; potential to an extent directly proportional to the
level of such parasitism, this reduction being additive to the reduetion caused by x-irradiation.
Eight groups of larvae were used, consisting of all combinations of parasitism, no parasitism,
three levels of irradiation [ 3000, 5000 and 15000 R, at 24°C], and neo irradiation, with an
original sample size of 30 larvae and three replicates. larvae selected for smallness show the
highest per cent infestation and the greatest degree of replication, yet the smallest number of
cysticercoids per beetie. There is a difference berween non-irradiated, non-parasitized and non-
irradiated, parasitized populations in the abiliry to establish themselves (the latter having less
ability), hut apparently this difference disappears as the total size of the population increases
with population age. Decreasing ratio of parasitized 1o non-parasitized beetles with the passage
of time and the increase in size of the rotal population is a possible explanation of this relatien-
ship. There is no difference between irradiated, parasitized and irradiated, non-parasitized
populations in ability to establish themselves, regardless, from the limited data available, of
the total size of the population, A tendency of irradiation to kill heavily parasitized beetles more
readily than non-parasitized or lightly parasitized beetles is the probabie explanation of this
phenomenon. The results may be explained in terms of the hypothesis that both parasitism and
irradiation (as limited above) reduce reproductive potential, that these reductions are additive,
and that the reduction caused by parasitism is directly proportional to the level of parasitism.

19 Erdman, H.E. FAST-NEUTRON EFFECTS ON PRODUCTIVITY OF YOUNG AND OLD FLOUR
BEETLES, Tribolium castaneum Herbst, AND ALTERATIONS AT DIFFERENT TEMPERATURES
AND AFTER EXPOSURE OF EITHER OR BOTH SEXES. Int. J. Radiat. Biol. 2, 4 (1965) 305-11,

Virgin day-old and 3-week-old T. castaneum were given approximately 830 and 970 rad, respecti-
vely, of 4.6 MeV fast neutrons. Ten replicates of mating combinations in which neither sex, one

sex, or both sexes weré exposed were cultured at 25°C, 20°C, and 32°C in 64 - 70% relative humidiry.
Productivity, measured as adult progeny per reproducing female per day, was scored for 14 d,
Decreases in temperature progressively delayed reproductive onset, Further delay in reproductive

onset occurred when young female beetles were irradiated, indicating & greater radiation sensitivity

of immature cogonia. Productivity of young beetles reached a plateau during the 2nd week; that

of oid beetles afterthe ist day. When either sex only was Irradiated, productivities were not significantly
different at a particular temperature, but they were lower than the values obtained without any
exposure and higher than when both sexes of a pair had been exposed. (From auth, )

920 Erdman, H.E, FAST NEUTRON EFFECTS ON FLOUR BEETLES. p. 147-9 of "Hanford Biology
Research Annual Report for 1063". HW-30500, General Electric Co. Hanford Atomic Products
Operation, Richland, Wash. 15 Jan. 1964,

Effects on productivity of temperature, fast neutron irradiation, and the sex irradiated were in-
vestigated for the flour beetle, Tribolium castaneuin. Earlier onset of reproduction and greater
productivity were associated with increasing temperatures fram 25- 32°C.  Exposure o fast nevtrons
delayed the onset of seproduction in females, and reduced the numbers of Fy adults following

male or female exposures. (Auth.)

921 Erdman, H.E. FAST NEUTRON EFFECTS ON PRODUCTIVITY OF YOUNG ANDFOLD FLOUR
BEETLES, Triboliutn castaneum Herbst AND ALTERATIONS DUE TO TEMPERATURE AND SEX
EXPOSED. HW-5A-3537, General Electric Co., Richiand, Wash. Hanford Atomic Products
Operation. 6 Oct, 1964, 16p,

Virgin day-old and 3 week old flour beetles, T. castaneum, strain Brazil CI, were given approxi-
mately 830 and 970 rad, respectively, of fast neutrons of average energy 4.6 MeV. Ten replicates
of the mating combinations control, male-exposed, female-exposed, and both-exposed were
cultured at 25°C, 29°C and 32°C in 69 to 70% relative humidity. Productivity, measured as

adult progeny per reproducing female per day, was scored for 14 d. Decreases in temperature
progressively delayed reproductive onset. Additional delay in reproductive enset occurred when
young female beetles were irradiated, indicating a greater radiation sensitivity at this stage of
oogonial maturation. Thereafter, no other indicarion of a differential radicsensitivity of germ

242



922

]

924

925

cells was noted, Productivity of young beetles plateaued during the second week; that of old
beetles after the first day. Male- and female-exposed productivities were not significantly
different within a temperature but were less than control and greater than both-exposed. Neutron
irradiation effects appeared additive In that both-exposed mating combinations had the expected
number of progeny compared to those in which ope sex only was exposed. (Auth.)

Erdman, H.E. AGE, TEMPERATURE, COEXISTENCE, AND x-RADIATION EFFECTS ON FLOUR
BEETLES' PRODUCTIVITY. p.144-6 of "Hanford Biology Research Annual Report for 1963".
HW-80500, General Electric Co, Hanford Atomic Products Operation, Richland, Wash. 15 Jan. 1964,

Age, temperature, coexistence, and x-radiation influenced reproductive perfermance of flour
beetles, The performance of Tribolium castaneum was superior to that of T. confusam. (Auth.)

Erdman, H.E. REPRODUCTIVE PERFORMANCE OF x-RAYED SINGLE-SPECIES AND MIXED-
SPECIES CULTURES OF Tribolinm confusum AND T. castaneum REARED AT DIFFERENT
TEMPERATURES. HW-5A-3748, General Electric Co,, Richland, Wash Hanford Atomic
Products Operation, 1964, 20p.

Adult flour beetles, T. confusum and T. castaneum, sexed as pupae and maintained separately

for 3 weeks after adult emergence, were given 0, 1575, or 2625 R of x-rays, Singie- and mixed-
species populations were established and incubated at 25, 29, or 32°C at 65 ro 70% relative
humidity. Productivity was determined during 10 weeks post-irradiation, Reproductive abilities

ine d with in¢ d temperature and decreased with increased x-ray exposure for a given
terperature, The seproductive fimess of T. castaneum was superior in all environments except

a1 0 R, 32°C. The frequencies of dominant lethals (which included lethality due to coexistence n
mixed-species populations) increased with higher x-ray doses, but temperature and cohabitation
influenced their expression within a species. Coexistence was resporsible for a considerable re-
duction of productivity, which was also altered by tetnperatre and x-radiation. The tigours of
coexistence were Iessened at 2625 R exposures (undoubredly due to reduced population density),
Interpretations of dese-response curves on the bases of single-hit and multi- hit radiation phenomena
were inferred from simflar responses of diverse organisms, Most lethality occurred tn the early (eggs
to young larvae) pare of the life cycle for both species. Species proportions in coexistent populations
varied with temperatore and x-radiation but T. castaneum was consistently superior compared to

T. confusum. The greater variability of T. castaneum probably makes it more fit in eavironments
Eatnring different temperatures and x-radiation exposures plus coexistence, Responses to radiation
of single-species populations cannot be used to predict those of mixed-species populations. (Auth. )

Myser, W.C. A STUDY OF RADIATION ON THE BIOLOGY AND POPULATION DYNAMICS OF

THE CEREAL 1EAF BEETLE, Culema melanapa (L. } ORDER COLEOPTERA, FAMILY CHRYSOMELIDAE.
p. 86 of "Offsite Ecological Research of the Dlvition of Biotogy and Medicine Tesrestrial and Fresh-
water”, TID-13358 (2nd rev. ), March 1965.

This crop pest became established in Michigan and Indiana and had, by 1964, migrated to north-
western Ohlo. In order to study the effects of radiation on ecolegy, including life stage developtment
and behaviour, and to derermine the radicsensitivity of the insect and to study its general physio-
logical responses to radiation, a aumber of experiments are reported as being set up. Rearing
facilities are arranged in the laborazory. Germ cell development, the pumber of eggs laid following
adult irradiation, egg viability, life span, sperm viability, and motility sre items to be studied,

and the existence of a radiation threshold, #nd radiation levels for inhibiting developrnent and for
causing sterility are to be detecmined.

Riordan, D.F., EFFECT OF CONTINUOUS LOW-LEVEL GAMMA-IRRADIATION ON SUCCESSIVE
GENERATIONS OF Dahlbominus fuscipennis (Zett. ) (HYMENOPTERA: EULOPHIDAE). Can. J.
Zaol, 42 (1964) 685- 8.

The chaicid, a hymenopterous parasite, was y-irradiated continuously through seven generations;
the experiment was halied at this point by lack of host coconns (D. fuscipennis was reared on
larval cocoons of the sawily Neodiprion lecontei). The dose rates weze 10, 5, and 2.5 R/h. At
10 R/h the population failed to reach the third generation.  After two generations at 5 R/h the
population was reduced in numbers to 20% or less of the control population but managed to survive
for the seven generations. At 2.5 R/h the numbers in the fimst five generations were reduced belew
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those of the controls, but had completely recovered by the sixth generation. The time, in days,
between oviposition and emergence in the 7 generations of the untreated controls was 18- 21. The
cotresponding times for the groups that were treated at 2.5 R/h were 21- 25 d.  When treatments
were at 5.0 R/h, the times to emergence were 23- 29 d, and for the single generation surviving
treatinent at 10 R/h 27 d (total dosage 6240 - 6480 R). At 5 R/h the population appeared to have
reached a roughty stable state after the second generation, The results of the treatment at 2.5 R/b
showed that the numbers of females.in the first five generations of progeny fluctuated to some
extent but in the sarne pattern as those in the corresponding contral generations, The population
had fully recovered by the sixth and seventh generations, and recovery was also apparent in the
generations relieved from ircadiation. This is further indicated by the manner in which the de-
velopment times shortened after the second generation. This was a self-accelerating process, as a
shorter development time resulted, in turn, in a lesser total dose. These results suggest selection of
aradiation-resistant strainof parasites. The small numbers of insects used precluded assessing separate,
but interdependent, subeffeces; however, data from the 5-R/h treatment show that reduced fertility
of the females was the major cause of the lesser numbers of females in the successive generations.
(NSA 19:1965, 3918)

Sankaranarayanan, K. GENETIC LOADS IN IRRADIATED EXPERIMENTAL POPULATIONS OF
Drosophiia melanogaster, Genetics 50 (1984) 131-50.

The influence of x-radiation-induced genetic loads on the viability of experimental populations of
D. melanogaster maintained under relatively relaxed selection conditions was studied. Four dote
levels (2000 R, 4000 R, 6000 R and 7000 R) were vsed and only the males were irradiated. Three
populations received radiation in every generation: sub-populations were derived from these after
1, 5, 10, 15, 20, and 25 generations and propagated without further irradiation, The components of
viability investigated were hatchability of the eggs, larva-adult survival, and egg-adult survival.
In the chronically irradiated populations, viability decreased for the first few generations and then
fluctuated ahout an equilibrium level depending on the amount and the history of the irradiation.
The sub-populations derived from the irradiated ones manifested a rapid recovery o almost the
control levels of viability in three to seven generations. The preliminary data on chromosome
analysis indicate that, under the influence of induced mutation pressure, the populations tend

to accunmulate recessive lethal: and semilethals. The mean viability of the homozygotes for the
quasi-normal chromosomes is below that of the heterozygotes. {Auth.)

Willard, W. K. LONG TERM EFFECTS OF ACUTE LOW-LEVEL x-RAYS ON THE POPULATION
DYNAMICS OF THE YELLOW FEVER MOSQUITO, Aédes aegypti, Diss. Absuw. 26, ¢ (1965) 2304

Four life history stages (eggs, larvae, pupae, and adults) of the yellow fever mosquive, A, aegypti
(Rockefeller strain), were subjected to acute Jow-level X-rays. The stages were divided {nto seven
groups; each group received a single dose of x-rays, the dosage ranging from 0 - 3200 R. The
following population charactetistics were measured through three genesations succeeding the irra-
diation; fecundity, egg viability, larval survival, and mean longevity, Radiation effects of acute
low-level x-rays on populations of A. aegypti were most evident in the first genetation and gradually
disappeared in subsequent generations. The eggs were most radiosensitive, followed in rank by larvae,
pupae, and adules. Egg viability was the characteristic most drastically affected, in that the viability
of eggs proditced by adults which arose from irradiated eggs, larvae, pupae, or young adelts was
reduced, in some cases, through three generations, A dose of 3200 R of x-radiation deliveted to

4. segypti populations in each developmental stage resulted in the extinction of the populations

n the first generation. Only a few eggs or larvae irradiated with an acute dose “of 1600 R survived

_to the adult stage. Pupai populations irradiated with 1600 R of x-rays had a lowered fecundity in

“the first generation followed by second generation recovery. The fecundity of adults irradiated

with 1600 R was significantly ower than the controls in the finst and second generations; however,
recovery occurred by the third generation. A dose of 800 R to all stages resulted in a significantly
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Fecundity, egg viability, larval growth rate, and mean longevity were population parameters
utilized in evaluating the long term effects of acute low-level x-rays on eggs, lst-instar larvae,
Pupae and adults. Effects were most strongly exerted in the first generation and gradeally subsided
in subsequent generations, Doses of 50 - 400 R were found to be stimulatory in some cases, while
doses of 800 R and above were detrimental. The egg stage was found to be most sensitive followed
by the larval, pupal, and adulr stages,

* See also 927,
See also:

875 x-ray and fast neutron effects on productivity of flour beetles. (Erdman, H.E., 1985)

911 Mating preference and reproduction of irradiated Drosophila melanogaster. (Mason, H.C.
et al., 1263)

857 Changes in an aphid population in a forest community damaged by chronic gamma irradiation.
{Brawer, ].H., 13€4)

958 Ecoclogical changes in the insect community of a pitch pine-oak forest subjected 1o chromic
gamma irradiation, (Brower, J.H., 1985)

3. Physiological Characteristics
See:

926 Genetic loads In {rradiated experimental populations of Drosophila melanogaster.
{Sankaranarayanan, K., 1964)

929 The effects of selection and irradiation on quantitative traits in Tribolium. (Bartlett, A.C.,
Bell, A.E,, 1964)

932 Progress report (on genetical studies), 1 October 1363 - 1 June 1964, (Dobzhansky, T.. nd)

941 Genetic loads in irradiated poputations of Drosophila melanogaster. {Sankaranarayanan, K.,
1965}

942  Further data on the gepetic loads in irradiated experimental populations of Drosophila
melanogaster, (Sankaranarayanan, K., 1385)

844 Inbreeding and genetic loads in irradiated experimental poputations of Drosophila melanogaster.
{Sankarapazayanan, ¥.. 19E5)

4. Genetic Changes

Bartlete, A.C., Bell, A.E. THE EFFECTS OF SELECTION AND IRRADIATION ON QUANTITATIVE
TRAITS IN Tribolium, Genetics 50, 2 (1564)234. Abstr,

The consequences of vatious combinations of selection ¢high and random) and levels of x-radiation
{0, 100 and 1000 R/generation) on body weight at the pupal stage were investigated over 11 genera-
tions in two strains of T. castanenm, Reproductive fitness in terms of fertility, number of offspring,
and adult viability was 5 measured each genaration. Cne strain, called Foundation, was an unselected
panmictic pepulation which had been maintained since its formation in 1954 by mass cultures
containing 250 or more parents each generation, Avetage body weight of this strain was 2,10 mg.
The second strain, teferred to a3 Large, originated from the first and had been selected for a large
body weight for 44 generations. At the beginning of the present study, average body weight of

the second strain was 5.66 mg. High selection contributed 1o significant responses in body weight

in all lines so treatéd; but the degree of response was negatively correlated with the amount of
irradjation. Even though an increase in the additive genetic variance was observed in some of

the irradiated lines, a decline in reproductive fitness conttibuted ro a smaller selection differen-
tial. — The results for this experiment suggest that artificial irradiation will not become an efficient
method of enhancing response to selection until techniques are devised to eliminate more rapidly
those mutacions deletericus to reproductive fitness. (Abstr, )
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Blaylock, B.G. CHROMOSOMAL ABERRATIONS IN A NATURAL POPULATION OF Chironomus
tentans EXPOSED TC CHRONIC LOW-1EVEL RADIATION . ¥  Evolution 19 (1985) 421-9.

Saifvary chromosomes of larvae from the vicinity of Oak Ridge, Tenn., were analysed. Three
paracentric inversions were found at a relatively high frequency (8. 7 - 25. 3%) In three different
popuiations. Samples from White Osk Creek {contaminated with low-level radioactive waste}

were compared with samples from two other populations. The amount of chromosomal polymocphism
in the irradiated and non-irradiated populations was approximately the same with an average of

0.53 and 6. 55 aberrations/larva respectively, However, ten aberrations which occumed at a

very low frequency {nine were found only one time) were nnique ta the irradiated population.

The occusrence of new aberrations in the White Oak Creek population was concluded to Increase

due #0 the high background radiation level, but were rapidly eliminated by selection or genetic drifr,
The frequency of inversion of 1 Ra decreased from 55. 6% in Sep. to 16.1% in Dec. During this
decrease the observed larval types were significantly different from the expected Hardy- Weinberg
frequencies. An explanation is put forward.

* A thesis of the same title was published in 1963, see 11/1388.

Clayton, G.A., Robertson, A. THE EFFECTS OF x-RAYS ON QUANTITATIVE CHARACTERS.
Genet. Res. 5 (1964) 410-22,

The rate of production by x-rays of new genetic variation n two quantitative characters in
Drosophila melanogaster {stemital and sternopleural bristles) was investigated, using plateaued
populations which had reached the limit under artificial selection and, for sternital bristles only,
populaeions which wese made genetically invariant by inbreeding. The genetic variation was
always measuted by the response of the population to selection. The x-ray dose given in any
generation was always 1800 R to adults, Seven plateaued lines had eight cycles of altemate
iradiation and selection, each with its non-irradiated control. All the responses were small

but in three lines they were significantly greater after irradiation. Selection was applied to

three different inbred lines, genetically marked to detect contarnination, after varying periods

of irradiation. At the same time, the inbred lines and lines derived from them which had been
mass mated in bottles were selected. The imadiated populations showed a gredter response.

The new genetic variance praduced by the irrtadiation was approximately 1078 units/R. The
estimare of the dose required to introduce new variation equal to that in a standard outbred
population was 500000 R. The effective population size was an important factor in the inter-
pretation of some of these results on the long-term effects of radiation. By abserving the varia-
tion between replicate lines in the frequency of a gene with a visible effect under these culture
conditions (i.e. (n a single cultute bottle) the effective population size was estimated at 60,
Outbred populations kept under these conditions for many generations showed a reduction of genetic
variability in agreement with this value. To investigate the possibility that the deleterious genes
produced by irradiation would intesfere with the response to artificia? sclection, a standard outbred
population was irradiated and selected. In spite of the observed high frequency of recessive lethals
produced, the response to selection was very similar to that of the standard population. {Auth. )

Dobzhansky, T. PROGRESS REPORT (ON GENETICAL STUDIES), 1 OCTOBER 1963 - 1 JUNE 1964.
TID-20%28, Rockefeller Inst., New York, nd, gp.

Genetic loads of irradiated experimental populations of Drosaphila pseudoobscura were studied,

and Malthusian parameters (the innate capacity for increase) were used for statistical fimess
estimates at 25° and 16°C. Males were subjected to 18 000 R doses of x-rays, and subsequently
crossed with untreated females, followed by free breeding. Examinations made 27 - 37 generations
Tater for lethals and semilethals showed these 1o decline sharply in both the second and third
chromosomes, compared with those in a patural population, At least some of them are by this

timne neutral or heterotic in heterozygous conditions. The adaptiveness to the environment of the
irradiated populations improved by means of increased fecundity In spite of deterioration in longevity,
and no change in viability or speed of development. Viability losses were remarkably small,

Other work planned and in progress is discussed. (See work by Torroja, Mourad, Sankaranarayanan}.

Dobzhansky, T. PROGRESS REPORT [ ON GENETIC STRUCTURE OF NATURAL POPULATIONS]
FOR 1 OCTOBER 1964 - 1 JUNE 1965, TID-22031, Rockefeller Iusi., Mew Yotk. nd, 17p.



Frogress is reported in studies of genetic loads in natural and irradiated populations of Drosophila.
Data are incinded from studies of epistatic interactions of the components of the genetic lozd

in natural populations; the relation of genetic loads and genetic backgrounds; the genetic con-
sequences of exposure to doses of 2000, 4000, or 6000 R x-radiation In experimental populations
maintained under conditions of retaxed natural selection after exposure for three successive genera-
tions; studies of chromosomal palymorphism in natural populations; and genetic diversity and
selection in Drosophila populaticns. (NSA 19:1965, 35948)

934 Eiche, A, DURING SEVERAL GENERATIONS IRRADIATED SPERMATOGONEA IN Drosophila
melanogaster, A POPULATION ANALYSIS. Mereditas 52, 2{1964)243. abstr. Presented
at the "3rd Meeting of the Scandinavian Association of Geneticists, Helsinki, Finland, 10 - 12 Jun.
1964".

Two different wild type strains of D, melanogaster were studied during the course of several
generations with an X-ray dose to the spermatogonia in each generation. The x-rays were ad-
ministered to 1741 h vld larvae at which stage only primary spermatogonia are present. The
newly irradiated gene mass thus came from ihe male side in each generation, The effects of

the x-rays were not measuzable in the individual generations, however, from the total material,
based on the oumber of tested larvae which teached the adnlt stage, it may be seen thar such
effects exist. Of the other genetic tests only thar for recessive lethals showed a difference between
the x-1ay and control populations. {Abstr.)

935 MagalhZes, 1.E. de, Brito da Cunha, A., Toledo, 1.S. de, Toledo, S.A., Souza, H.L. de,
Targa, H.]., Setzer, V., Pavan, C. ON LETHALS AND THEIR SUPPRESSORS IN EXPERIMENTAL
POPULATIONS. OF Drosophila willistoni. Mutation Res. 2 (1965} 45-54.

Naturally occurring and radio-induced¥ lethals were studied in-experimental populations main-
tained in population cages. The populationt were started with four lethals, two wild and wwo
induced, eachofthemhaving afrequency of 0,25. The lerhals still had frequencies from 0.03- 0.18
when the populations were 348-d-o0ld. Analysis of the lethals showed that all of them were able to
survive in homozygons condidon. The survival of the flies homozygous for the lethals was due to
the presence of recessive suppressors. The proportion of the lethals accompanied by their own
suppressors was measured in a sample taken when the populations were 866 ¢ old and varied from
0-58.8%, The implications of the presence of suppressors regarding the behaviour of lethals in
populations were analysed and the results are discussed. (Auth.}

=
800 R from a 1¥Cs-source.

934 Moinar, E., Gubicza, A. THE EFFECT OF GAMMA RAYS ON THE VARC RACE OF BombE mori L,
{COMPARATIVE STUDY OF THE SECOND GENERATION}). Magy. Text-Tech. 17, 3 (1965)
108-8. {In Bungarian}

37 Mourad, A.E.-K.M. LETHAL AND SEMILETHAL CHROMOSOMES IN IRRADIATED EXPERIMENTAL
POPULATIONS IN Drosophila pseudoobscura. Genetics B0 {1964) 12%9-BT.

Experimental Drosophila populations, in which some of the chromosomes were exposed in one
generation to 16 000 R of x-rays. were studied approximately 2} yr later (estimated to correspond

1 between 28 and 37 generations). Frequencies of the second and third chromosomes lethal,
semilethal, and quasi-normal in double dose were determined. Lethals and semilethals were

much less numerous than they were immediately after the irradiation, zlthough more frequent

than before the irradiation. Few of the quasi~normal chromoesomes were subvital in donbie dose.

Ir is concluded rhat the genetic variants found in natural and in experimental populations are,
because of the action of natural selectian, very biased sarnples of those arising by murtation. {Auth,)

93y Mukai, T. POLYGENIC MUTATIONS AFFECTING QUANTITATIVE CHARACTERS OF Drosophila
melanogaster. Gamma Field Symp., 3 (1964) 13-24,

Results azre reported from a swdy of spontaneous and x-ray induced polygenic mutations that affect
the quantitative characters of D. melanogaster.  The evolutionary significance of polygenic
mutations in natural populations and their possible application in animal and plant breeding
programmes are discussed. (NSA 20:1966, 18415)
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Mukai, T., Yoshikawa, 1. HETERCZYGOUS EFFECTS OF RADIATION-INDUCED MUTATIONS
ON VIABWITY IN HOMOZYGOUS AND HETEROZYGOUS GENETIC BACKGROUND IN Drosop_hila
melanogaster {Preliminary Report). Idengaku Zasshi (Jap. J. Gener.) 38 (1964) 282-7,

Hetevazygous effects of mutations induced by low doses of x-irradistion on viability were tested
both in otherwise homozygons genstic background and in hererozypous genetic background in
L. melanogaster. On the basis of counting approximately 1.46 million flies, it was found that
radio-induced mutations that eccurred in homozygous genetic background were heterozygously
beneficial to their camiers, while those induced in hybrids between individuals originated from
two unrelated populations were slightly detrimental to their carriers. (Auth. )

Nelson, D.J., Auerbach, §.1., Blaylock, B.G. et al. CLINCH RIVER AND RELATED AQUATIC
STUBIES. p.95-104 of "Health Physics Division Annual Progress Report for Period Ending July 31,
1364". ORNL-3697, Oak Ridge National Lab., Temn., Oct, 1564, 2@6p.

An [nerease of newly oceurring chromesomal aberzations {s teported in the natural population of
Chironomus tentans from White Oak Creek. These newly occurting aberrations are ellminated.

by selection or genetic drifi and are not maintained in the gene pool of the population. The
increased mutation tate produced by the chronic irradfation in the White (ak Creek poputation

hag not reduced the amount of chromesamal polymorphism in this natura} populatien. (From auth. )

Sankaranarayanan, K. GENETIC LOADS IN IRRADIATED POPULATIONS OF Droscphila melanogaster.
Diss. Abstr, 25, 6 (1965} 3766.

The influence of radiation-induced genetic loads on the viability of experimental populations of

D. melanogaster maintained under relatively relaxed selection conditions was studied. Four dose
levels (2000 R, 4000 R, 6000 & and 7000 R) were used, Some popuiations (H-ER, IV-ER and VI-ER)
were irzadiated in every generation. In some, the irradistion was relaxed after varying numbers of
generations of irradiation at every dose level (II-ER-1, IV-ER-5, VI-ER-10 etc,). The components
of viability investigared were (a) the hatchability of the eggs, (b} larva-aduls survival, and

{c) egg-adult survival, In chronically irradiated populations, viability decreased for the first few
generations and then fluctuated about an equilibrinm level depending on the amount and the
histoty of the irradiation. The populations relaxed after several generations of irradiation mani-
fested a quick retum to almost the control levels of viability in 3- 7 generations, The preliminary
data on chromosome analysis indicates that, under the influence of the induced mutation pressure,
the popuiations tend to accumulate recessive lethals and semilethals. These do not necessarity
constitute a dead weight on the population. (DA)

Sankaranarayanan, K. FURTHER DATA ON THE GEMETIC LOADS IN IRRADIATED EXFERIMENT AL
POPULATIONS OF Drosophila melanogaster. Genetics 52, 1 (1965) 153-64.

Populations were maintained under conditions designed to minimize the natural selection due to
larval competition and crowding, and were maintained under conditions of relaxed nacural selection.
Males in every generation were irradiated with 2000 R, 4000 R, and €000 R doses of x-rays, The
egg to adult viability was studied. In all populations, viability decreased for the first few generations,
and then fluctuated at equilibrium levels depending on the amount and the history of frradiation,
Three sub-populations were derived, one from each of the chwonically imadiated populations, at the
total accumulated dose of 120000 R, When relaxed from radiation, the sub-populations rapidly
recovered in ahout four to five generations to 70 - 5% viability level. For a given total dose of
radiation, the frequencies of accomulated lethals and semilethals vary depending on the number

of generatfons during which the toral dose was delivered. T..us, at the cumulative dose level

of 120000 R administered at the rate of 6000, 4000, and 2000 R per generation for 20, 30, and 60
generations respectively. the frequencies of second chromesome lethals and semilethals in the

first wo populations were close to 90%, compated with only 57% population. The genetic variances
of the homozygotes proved higher than in the heterozygotes; the frequencies of subvitals were
greater in the heavily irradiated populations than in the others.

Sankaranarayanan, K. RELATIVE MAGNITUDE OF GENETIC LOADS IN EXPERIMENTAL POPULA-
TIONS OF Drosophila melanogaster RELAXED FROM x-IRRADIATION. Genetics 52, 2, Pr.2(19685)
471-2, Abar.
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Three populations weze relaxed from x-imadiation after being exposed to a cumulative dose of
120000 R delivered in 20 (VI-ER-20), 30 (IV-ER-30) and 60 {II-EGR-60} generations, at the rate

of 8000 R, 4000 R and 2000 R per generation respectively. The radiations were acute and ad-
ministered only to the males. The populations were maintained without further irradiation and
under conditions designed to minimize the natural selection due to larval competitiop and crowding.
The egg-adult viability in each of these populations rapidly increased and in 4- 5 generarions
reached a level of 70 - 75% and has remained there for over 50 generations {n VI-ER-20, 40 ge-
nerations in IV-ER-30 and 30 generations in II-EGR-60. — At the time of relaxation from radiation,
VI-ER-20 and IV-ER-30 contained abour 90% lethil and semilethal second chromotomes while
1I-EGR-50 contained only 57% of such chromosomes, Afier 10 generations of relaxation, the lethal
and semilethal frequencies dropped to 76% in VI-ER-20, to 60% in IV-ER-30 and 41% in 1I-EGR-80.
Thus, despite telatively different concealed genetic loads, these populations have similar egg-adule
viabilities, suggesting that the magnitude of the concealed genetic loads per se is not a priori an
index of the fitness (egg-adult viability in these experiments) of the popuiation. Inbreeding studies
are currently underway to estimate the magnitude of the genetic loads in these populations. (Abstr. )

Sankaranarayanan, K. INBREEDING AND GENETIC LOADS IN IRRADIATED EXPERIMENT AL
POPULATIONS €F Drosophila melanogaster. Nature, Lond. 207 {1965} 1216-7.

The magoitudes of the yenetic loads in experimental populations was compared. Males were
exposed 10 X-1ays for a rumber of generations (6000 R/generation for 20 generations; 4000 R for 30;
and 2000 R for §0), and then maintained for varying periods of time. The populations received
a curnuiative dose of 120000 R. A total of 140 single-pair matings were set up per population,
and from each of the single-pair progenies, virgin females and males were collected and three
types of crosses set up: 1) unreiated (between groups of 10 9 from one eulture and 10 o from a
different culture); 2) brother-sister matings; 3) half-sib matings (a single of was crossed 1o a 9
ftam one culture and 2 d later crossed to a @ from a different culture, and from the progentes
groups of 10 2 and o were taken and intercrossed). The egg-adult viability was studied in the
progenies of these three types of mating, The viability in the inradiated populations was Jower
(see Table 2 for percentages of egg-aduly survival). Mean viabilities observed for the inbred
and outbred progenies were tabulated (Table 2), and A and B statistics, and the B/A ratios and
their srandard errors summarized in Table 3. The results are discussed.

Scassiroll, R.E. INHERITANCE OF QUANTITATIVE CHARACTERISTICS AND METHODS FOR
INCREASING THE GENETIC MUTABILITY OF POPULATIONS. May. tudem. Akad. hicl. Oszidl
Kbz, 6 (1963) 297-318. (In Hungarian)

Experiments with fruit flies indicated that irradiation of the population results in a faster evolution
than is possible with unirridiated groups. Thus, the radicinduced mutability is responsible for the
accelerared rate of evolution. The problem of artificial selection was studied on the Drosophila,
expasing the first three generations to 3000 R of x-radiation, The inheritance of the variation

in the growth of the sternopleural hair was used as the indicator. The results showed that exXposure
to x-radiation is an effective tool for ereating minor gene mutations which result in additive
genetic mutability. This new genetic mutability may be used for artificial selection to improve
the desired characteristics of plants and animals. The ionizing radiation helps to overcome the
establishment of stable levels in the characteristics, Such tests were carried out with economically
important plants, such as comn, wheat (T. durim cuitivar Cappelli} and tobaceo. It was concluded
that high expeosures, useful for studying ‘the muration of individual yenes, are not switable for
inducing genetic mutability, The optimuni-irradiation level must be determined separately for
each species. (Fram NSA 19:1965, 15113)

Stone, W.S. RESEARCH IN GENETICS TQ INCLUDE (1} THE DIRECT AND INDIRECT EFFECTS OF
RADIATIONS AND THEIR MODIFICATION ON GEMETIC SYSTEMS, AND (2) POPULATION AND
EVOLUTIONARY STUDIES OF Drosophila, p.130 of "Research and Development in Progress, Biclogy
and Medicine. No.3". Abstr. TiD-4203, Division of Technical Information Extension, {AEC),
Oak Ridge, Tenn. Apr.1964, 290p.

Tobari, 1., Nei, M. GENETIC EFFECTS OF x RAYS ON QUANTITATIVE CHARACTERS N A
HETEROGENEOUS POFULATION OF Drosophila melanogaster. Genetics 52, 5(1965) 1007-15.
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An outbeed population was exposed to 1000 R of x-1ays at 100 8/min, The numbert of abdorninal
and sternopleutal bristles were studied after three generations of random mating. The mean values
of the two characters showed no appreciable change due to radiation. In view of the pracrical
equality of positive and negative mutation rates in these characters, this result suggests that the
frequencies of pesitive and negative alleles in the vitbred population are nearly equal, on the
average. The phenotypic variance was increased in both abdeminal and stemopléural bristles.
Partitioning of the phenotypic variance has shown that this increase is miainly due te the increase
in genetic varfarice. The increase in genetic varfance in sternopleural bristles was also detected
by the parent-offspring covarfance, which was larger in the irradiated than in the control population.
The amount of varfance increase per roentgen has suggested that the increase of genetic variance
in the Irradiated population is cauted mainly by tnutations at fixed or nearly fixed loci zacher than
at loci with Intertediate gene frequepcies. (Auth. }

Totroja, E. GENETIC LOADS IN IRRADTATED EXPERIMENTAL POPULATIONS OF Dmsthlla
psendoobscura, Genetics 50 (1964) 1389-90.

The genetic loads have been studied by two methods. First, the egg-to-adult viability has been
determined in the progenies of matings in which the parents were full sibs, half sibs, or not closely
related genetically. Secondly, the viability of indlviduals made homozygous for certain chromo-
somes by means of a seties of crosses was measured in relation to that of their heterozygous siblings.
The experiments conducted utilizing both methods lead to concordant results. The recenily irradiated
populations catry very heavy genetic loads, consisting mainly of genetic variants which are delete-
rious in heterozypous, and doubtless abse in homozygous condition, Some 28 - 37 generations

after the irradiation is discontinued, the genetic loads aze found very greatly reduced, in fact,
reduced below the levels observed in natural popnlations, The genetic variants composing the
genetic loads in natural populations are evidently not random samples of the variants arising by
mutation under the influence of irradiation. (Auth.)

Vandehey, R,C. GENETIC VARIABILITY IN Aedes aegypti (DIPTERA: CULICIDAE). IIl. PLASTI-
CITY IN LABORATORY POPULATIONS. Amn. ent. Soc. Am. 57 (1964) 488-86.

In addltion to the analysis of naturally occurring genetic variability, a prelimtinary Investigation
was conducted to astay possible effects of radiation. Three groups of mosquitoes were itradiated
with y-rays (2000 R, 3250 R, and 4000 R at 13000 R/min from a ®Co-source). The method of
analysis vsed was similar throughout, in principle. The TEXAS strain was used for {rradiation.
Each irradiated male was mated to a virgin female from the stock colony. Their progeny, whether
male or female, were backcrossed to stock colony individials, a mating was designated as the
parental generation of the analysis. Visible mutations recovered in the F, or Fy generations could
therefore be attributed to irradiation of a particular gamete. An abundance of natural variavion
was found in A. aegypti, not the case in Culex pipiens L., or not to any comparable extent. The
oumber of mutations recoveted from irradiated materia) was always less than that from controls.
Moreover, the mutation frequency obtained at higher dosages was lower than at 2000 R. However,
there was an increase in lethality at higher dosages, Most of the visible mutations recovered from
the irradiated material were similar in phenotype to those found in the conerols. Only three
mutations, Half-genitalia, scale row, and bent wing were unique to the irradiated series. There
appeared to be a reduction In the rate of tecovery of the naturally accurcing mutations, possibly
due to selective action of radiation-induced lethality. The need for more wotk is stressed.

Auerbach, §.]. RADIATEION EFFECTS ON Chitonomus teptans.  p.312 of “Regkarch and Develop
ment in Progress. Biology and Medicine, No.3". Abstr, TID-4209, Division of Technical
Information Extension, {AEC), Oak Ridge, Tenn. Apr. 1964, 200p.

See alsc:

916 A study of genetic processes in imadiated populations. 1. Numerical dynamics of irradiated
populations. (Bileva, D.S., 1865}

917 Population size and genetic load in irradiated popuiations of Brosophila melanogaster.
{Carson, H.L., 1964}

926 Genetic loads in irradiated experirnental populations of Drogophila melanogaster.
{Sankaranarayanan, K., 1964}
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5. Ecological Aspects

Alleed, D.M., Beck, D.E, ARTHROPOD ASSOCIATES OF PLANTS AT THE NEVADA TEST SITE.
Biological Serles, Volume V, Number 2. TID-21394, Brigham Young Univ., Provo, Utah,
Sep. 1964, 20p.

An ecological study was made of plant-anehroped associations related to the predominant planes

in selected plant communities at the Nevada Test Site. Emphasis was placed on the idemification
of kinds, relstive numbers, seasonal incidence, and ecologicai distribution of the insects relative
to the plant communities as well as individual plants of i1 species. (NSA 19:1985, 6901)

Anerbach, 5.1. RADIATION ECOLOGY. p.43-100 of "Heaith Physics Divition Annual Progress
Report for Period Ending July 31, 1265*. ORNL-3849, Oak Ridge Natlonal Lab., Tenn. Oct,1965,
263p.

Results of investigations concerning radiation effects on insects, plants, andanimals in reactor and
waste dreas are summarized. Investigation results are alvo sutnmarized on processes and components
of terrestrial ecosysterns. Clinch River and related aquatic studjes are reported along with thee-
retical siudies of food chains and systems ecology. (NSA 20:1965, 6711)

Auerbach, §.1., Brown, G.N., Crossley, D.A., Jr. et al, RADIOACTIVE WASTE AREA AND
RADIATION EFFECTS STUDIES, p.65-84 of "Health Physics Division Annual Progress Report
for Period Ending July 31, 1984". ORNL-3687, Oak Ridge Naticnal Lab., Tenn. Oct. 1964, 266p.

Statistical analyses of sedges growing on White Oak Lake bed Indicaved that length of inflorescence
was mostly correlated with the air dose rate of y-radiation at 1 m above ground surface. Some
of the natural vegetation around the unshielded Health Physics Research Reactor exhibited the
tirst visible effects of radiation damage. Radiation effects studies completed this year included
fast-neutron exposures from the BPRR, and y-radiation exposures from both a 1¥Cs fieid source
and the White Oak Lake bed. Insect studies showed that mud-dauber wasps that uted radioactive
mud from the liquid waste pits were affected by the ionizing radiation. Continuing studies on

1 Ce accumulation and elimination by various species of insects demonstrated the usefulness of
these rechniques for measuring food consurnption and insect producticn under field conditions,
Energy flow through the herbivorous insect population was estimated by using food consumption
rates calculated with steady-state equilibria for 13Cs, Preliminaty studies of radiation response
of several insect species including crickets and grain beetles were reported.

Blaylock, B.G. CHROMOSOMAL ABERRATIONS IN A NATURAL POPULATION OF Chironomus
tentans EXPOSED TO CHRONIC LOW-1EVEL ENVIRONMENTAL RADIATION. Diss. Abstr. 24

(1983/4) 8022.

Eor abstract, tee 955,

Blaylock, B.G., Auerbach, S.1., Nelson, I2.J. CHROMOSOMAL ABFRRATIONS IN A NATURAL
POPULATION OF Chironomus teprans £XPOSED TO CHRONIC LOW-1EVEL ENVIRONMENT AL
RADIATION. ORML-3531, Oak Ridge Mational Lab., Tenn. 29 Jan, 1964, 88p. Thesis submitted
to Univ, of Tennessee, Knoxville.

The salivary gland chromosomes of C. tentans larvae collected from White Oak Creek, an area con-
taminared by radicactive waste from the Oak Ridge National Laboratery, and from 6 uncontaminated
areas were examined for chromosomal aberratfons. White Oak Creek populations were exposed to
2bsorbed doses as high as 230 rad/yr or about 1000-times background, Chromoesomal maps were
constmicted to make a general comparison of the banding pattern of the salivary chromosomes of

the C. ‘tentans in the East Tennestee area with those of Canada and Evrope. 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 compared with 5 different aberrations

observed in 358 larvae from 6 control populations, but the mean nimber of aberzations per larva

did not differ in any of the populations. The quantitarive amount of heterozygosity was essentially
the same in the irradiated and the control population, but there were 3-times the variety of chromo-
somal aberrations found in the imradiated area. From this evidence it was concluded that chronic
low-level iradiation from radicactive waste was increasing the variability of chromosomal aberra-
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tions without significantly increasing the frequency. It was also concluded that chromosomal
polymorphisi can be maintained [n a natural populatien without superiority of the heterozygous
individuals. (NSA 18:1964, B108)

Brower, J.H. CHANGES IN INSECT POPULATION IN A NATURAL FOREST COMMUNITY EXPOSED
TO CHRONIC GAMMA RADIATION STRESS. Bull. ecol. Soc. Am. 44, 3 (1963)69. Abstr.

This study was designed to determine basic {nformation abour changes in insect populations of a
chronically irradiated forest ecosystem. Insect populations of the low shrub synosis were sampled
with a standardized sweep netting rechnique. Since profound changes occurred in the vegetation
near the saurce of radiation, populations of phytophagous species were greatly reduced. Populations
of their parasites and predators ajso reacted similarly. Not all populations of insects were reduced;
some actually built up te much greater abundance than in the permai forest. The increase is pro-
bably attributable to Increased food availability. Although the larger, vegetationally influenced,
changes partially masked any direct effects on insects, a number of indications of direct effeces
were noticed. (Abst.)

Brower, J.H. CHANGES IN AN AFHID POFULATION IN A FOREST COMMUNITY DAMAGED
BY CHRONIC GAMMA IRRADIATION. Bull. ent. Soc. Am. 10, 3 {1964)172. Abstr.

Population dynamics of an 2phid (Myzocailis discolor Monell) were studied in an oak-pine forest com-
munity which had been subjected wo chronic 3 -irradiation for 18 months, This species underwent

a population explosion on radiation damaged white oak trees, Possible explanations will be pre-
sented. {Abstr,)

Brower, J.H. ECOLOGICAL CHANGES IN THE INSECT COMMUNITY OF A PITCH PINE-OAK
FOREST SUBJECTED TCO CHRONIC GAMMA IRRADIATION. BNL-9253, Brockhaven MNational
Lab,, Upton, N.Y. 28 May 1965, 184p. Thesis.

A project was established in 1961 at Brookhaven National Laboratory to study the effects of chronic
y -radiation on the insect fauna of a natural forest community. The area of pitch pine-cak-blueberry
was irradiated for 20 h each day with a 9500 Ci 197Cs sonrce. A sweep sampling technique was
employed to give reliahle samples of the shrub insects. A numerical survey was made to determine
the density and distribution pattern of an aphid on white oak leaves along a decreasing radiation
gradient. pPines were checked monthly to detertine the intensity of bark beetle infestation.

Later, squares of the bark were removed and the developmental success was determined by estimating
the per cent of cambial surface utilized. Trap logs were also used to provide Ips populations at very
highradiation intensities. Radiation had extensive effects on the vegetation of the experfinental
forest. The abundance of the shrub insects was greatly depleted near the radiation source in the
area of severe shmb damage. Omitting Psocoptera, insect abundance was 5% of nermal at 10 m,
Normal abundance for most species was reached at about 80 m. Mear the source, the leaf feeding
species and their parasites and predators were mostly absent; the insects present were fungivorous
or vagile forms. The fungivorous Psocoptera were normal or above normal in abundance in the
area of complete shrub morality. In 1963, a species of aphid, Myzocallls discolor, was chserved
on the radiation-damaged white caks, This aphid was not found [n the unaffected forest but in-
creased in abundance on the debilitated oaks to >25 winged aphids/leaf. This increase amounted
ta as much as 350 000 aphids/m? of forest floor area. A possible increase in the soluble amino
acid content in damaged leaves was & 1ikely causal factor for the aphid increase. Bark beetles
atracked dead and dying trees and the area of infestation increased as pines furtheyr. from the source
died, Trees at high radiation levels were attacked by Ips where the exposure level proved lethal.
Sevetal zones of effect on Ips developmental success were recognized at different intensities of
exposure. Developmental success was greater on the self-shielded side than on the exposed side

of trees. Trap logs were used for studies of developmesntal success at high radiation intensities,

In 1962 development In them was subnormal reaching ~ 60%, in 1963 total utilization at low
radiation intensities approached 100%. The zones of effect were comparable to those in the
standing trees. The per cent of cambial surface utilized by Ips increased from 9% at 2300 R/d to
~80% at 300 R/d. The difference between sides of the same log was as grest as 30% because

of the shielding factor. Antt are the only insects reported to have a radiation avoidance response.
The habits of a colony of Formica integra changed so that anis were no longer exposed to high
radiation levels. The ants constmscted a 12.5 m sunken runway from the nest away from the
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radiation source and they no longer appeared on the exposed nest snag, — The insect community

in the irradiated area was divided into two parts on the basis of food requirements, one ecplogically
sensitive and the other ecologically resistant. Thke former was composed of herbivorons populations
and their parasites and predators while the latter contained fungivorous, xylophagous, and sapro-
phagous populations, insects favouring debilitazed plants, and the parasites and predators of these
groups. (From awth. summaty)

Erdman, H.E. EFFECTS OF RADIATION ON COMPETITIVE INSECTS. p.277 of "Research and
Development in Progress. Blology and Medicine. No.3". Abstr, TID-4203, Division of Technical
Information Extension, (AEC), Oak Ridge, Tenn. Apr.1964, 290p.

Woodwell, G.M.. Sparrow, A.H. EFFECTS OF IONIZING RADIATION ON ECOLOGICAL SYSTEMS.
p-26-27 of "Ecological Effects of Nuclear War", BNL-917, Brookhaven Naticnal lab., Upton, N.Y.
Aung. 1965, 7ép.

Field experiments with small, cpen, irradiated ecosystems have shown no clear tendency for de-
vastating population explosions of insects afrer radiation damage, but experience is limited,
Principal changes in insect population {cf. Brower} followed changes in abundance of food. Thos
bartk lice (Psicopeera) and certain beetles {Ips) increased in abundance in the zone of tree mortality.
In certaln instances there was a clear increase in the amount of damage by herbivorous insects
{e.g. aphids). Three categories of radiatien effects on ecosystems were established for predicting
potential fallout effects.

See also:

310 Transport of radjoactive materials by mud-danber wasps. (Shion, A.F, et al.. 1964}

916 Changes in the insect populations of the low shrub synusia in a natural forest community
exposed to chronic gamina radiation stress. (Brower, J.H., 1964)

830 Chromosomal aberrations in a natural population of Chironotnus tentans exposed to chronic
low-level radiation. (Blaylock, B.G., 1965)

940  Clinch River and related aquatic studies, (Nelson, D.]. er al., 1384}

D. APPLICATIONS

1, General Articles. Surveys. Books

Bailey, P.J., Baines, B.D. IRRADIATION: PRESENT AND FUTURE APPLICATIONS. Nucl, Engng 8
(1964) 213-6.

Insect elimination by release of sterile males is discussed and conditions for successful application
of the technique are listed. Using radiation to kill or sterilize insects in infected grains to reduce
grain losses 1s also discussed. Food irradiatiep to kill fruit flies, to improve storage properties, to
complete sterilization, and to eliminate salmonella is described. The desighs of typical chemical
irradiation planws are described, in which radiation is used to premote chemical reactions. Radio-
induced sterilization of surgical products is alse discussed. Conerol and measurement of dose is
described, (NSA 18:1864,30080)

Erieson, L.-E. FOOD SUPPLY AND ATOMIC ENERGY RESEARCH, TVF 35 (1964 245-51,
(In Swedish)

The importance of atomic energy research to the world food supply is discussed, lonizing radiation
methods are anzlysed. with special reference ro extermination of insects and parasites, disinfection
of animal products, food preservation, industrial application, plant breeding, production of vaccines,
etc. (Auth.)
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Jefferson, S.. Ed. MASSIVE RADIATION TECHMNIQUES. London, George Newnes Ltd, 1984, 324p.

Commercial applications of y~radiation and high energy electrons are reviewed, The book is divided
into sections on the interaction of radiztion with matrer, biclogical effects of massive radiation doses
in relation 1o agricultural problems, plant breeding, the sterilization of medical equipment and
pharmaceutical products, food irradiation, insect control (see ref. 1062), the use of radiation in the
chemical induswy, radiation sources, and desimerry.

Knipling, E.F. DIE SELBSTVERNICHTUNGSME THODE DER SCHADLINGSBEK AMPFUNG . {The
antocidal method in pest control). Umschan 63, 20 {1963) €32-38, (In German)

General articie on the prineiple of the method and achievements to date,
See algo;

B24 Theprotection of the olive tree at the present time. (Melis, A., 1962)

2. Population Control

{a) Sterile Male Technique

Butt, B.A., Hathaway, D.O, [INSECT CONTROL BY THE STERILE MALE TECHNIQUE. (BAg 29:
1965, 53691), Wash, St, Hort, Ass, Proc,, 60th A, Meet, 83 (1964) 86,

Diffidenti, G, A, INSETTI STERILIZZATE CON L'ENERGIA ATOMICA. (Insects serilized with
awmic energy). Agr. d'Ital, 10, 2 (1964) 17-26. (In [ralian)

Review article,

Gibbons, H,L.. Dille; J,R,, Cowley, R.G. INHALANT ALLERGY TC THE SCREWWORM FLY:
PRELIMINARY REPORT. Archs eavir, Hith 10 (1965) 424-30,

Following the emergency landing of three light aircraft being used for the aerial dispersal of radic-
sterilized screw-worm flies (Cochliomyia horminivorax) eradication programme, a preliminary
survey revealed that ~ 70% of the flight crew members reported developing mild w severe allergic
symptoms, after spending from 2 weeks - 6 months in the programme, The radio-sterilized screw-
worm flies are being released in the Southwestern United States to combat multimillion dollar losses
to the cattle industry, Up to 100 000000 flies per week are ralsed in a plant near Mission, Texas,
Fertile adule flies lay eggs which hatch inw larvae and then erarsform into the pupal stage. Sexual
sterilizarion is accomplished 5t d after entering this stage when canisters containing 25000 pupae
are given a dose of about 8000 R of y-radiation from a ®Co source. The pupae are packaged in
boxes of about 400 and placed in bolding rooms untél they emerge as adults, They are then loaded
into atrcraft at the plant or trucked in refrigerated vans to other disezibition centres. Dispersal is
made from 20 light aireraft. Plans for release vary from 200 - 1000 flies/square mile, depending
upon the presence or absence of reparted infestatlons in the area, Persons involved in aerlal
dissemination of irradiated flies experienced significant allergic manifestations, with near disasteous
results in some cases. Symptoms consist of eye irritation, nasal congestion, coughing, wheezing,
and shormess of breath. The results of a survey of symptoms, dust analysis, skin testing, and case
histories are presented. (NSA 19:1965, 43652)

Katiyar, K.P. CONTROL DE INSECTOS POR MEDIO DE LA TECNICA DE MACHOS ESTERILIZADOS
FOR RADIACIONES GAMMA. Beln Jta Conttol Energla Atdmica 9, 48 (1964} 25-8. (In Spanith)

The coatrol of Insects by y-sterilization of the males is briefly described, and the advantages of this
method are tabulated, The principal studies now in progress on its practical utilization are
suminarized. {NSA 19:1965, 3910)
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Knipling. E.F. THE POTENTIAL ROLE OF THE STERILITY METHOD FOR INSECT POPULATION
CONTROL WITH SPECIAL REFERENCE TC COMBINING THIS METHOD WITH CONVENTIONAL
METHODS, ARS-33-98, USDA series. Nov,1964, 3p,

Knipling, E.,F. THE STERILITY FRINCIPLE OF INSECT POPULATION CONYROL. p.251-2 of
"Proceedings of the 12th International Congress of Entotnology, London, 8-18 July 19647,
Freeman, P., Ed, London, Royal Entomclogical Society of London. 1965.

Review of various problems involved in the genetic conttol of insects, A table shows the relative
trends of hypothetical insect populations subjected to different systeins of control. By means of
hypothetical models attempts had been made 10 appraise the potential zole of sterile- insect reléase
in the elimination of various important insects, Two ways of employing sterile-male releases have
been considered for controlling populations of metse flies. One way involves the nse of such releases
only to eliminate a low density population. The other method involves the application of a single
{nsecticide mist spray treatment © reduce the natural adult population followed by the sustained
telease of sterile males, Thus, 1700 fully competitive sterile male tsetse flies/square mile for
about one year should eliminate a population that initially averages about 200 flies/square mije,
For a population of about 1000 tsetse flies/square mile complete elimination should result from a
single insecticide application, followed by the release of about 1500 sterile males during the
following 6-12 months,

LaBrecque, G.C,. Keller, ].C. ADVANCES IN INSECT POPULATION CONTROL BY THE
STERILE-MALE TECHNIQUE. Report of a Panel held in Vienna, 20-24 Jul,1964. STI/DOC/10/44.
Internarienal Atomic Energy Agency, Vieona {Austriz), Jun.196:, Blp.

Recent progress in indueing sexual sterflity in insects is reviewed. E:nphasis is placed on fruit Nies
and tsetse flies but data are included on 39 species of economic or medical significance, The
utilization of radiofsotopes for labelling insects for use in ecological studies (s also discussed,
Dosage and rearing problems for large scale psoduction of the various species (in particular,

Dacus oleae and Ceratitis capitata) are discussed. The "flushing echnique” of overloading natural

resources with a sterile populstion has been tried out in the field in Australle, Other field studies
are reported from Costa Rica, Israel, Tunisia (also using 32F), and USA, Increasing atteation is being
paid to the tsetse fly {Glossina palpalis} in Central Africa {chemosterilants proving very promising).
The screw-worm eradication programme in Texas is discussed. Several other species have been
studied, with a view to eventual radiation- induced sterilization {the hern fly Haematobia irritans,

Drosophlla melanogaster, the eodling moth Carpocapsa pomogelia, the mallow moth Pectinophara
gossypiella, the European cortiborer Ostrinia nubilalls, Aedes aegypti, Calandra granaria, the
cutworm moth Laphygma exigua, Acanthoscelides abtecius, the cottor bollworm Chlaridea obsoleta,
the Colorado beetle Leptinotarsa decemlineata, Culex fatigans, Aedes aegyptl, Anopheles quadri-
maculatus, The status of chemosterflants is reviewed in some detil (p,48-52), work being reported
on numerous species. The toxicology of chemesterilants is also discussed, Other topics considered
are genetic manipulations (incompatibility, hybrid sterility, deleterious genes, gene propagation),
adjuncts to the sterility approach, major pitfails in release programmes, a proposed approach to the
study of radiation sterilizatlon and chemical sterilizarion (including a partial list of insects oo which
sexual-sierility research has been initiated), the integration of the sterile-insect-release method
with other means of control, and finally the theory of dominant lethatity, Pagel recommendations
are summarized,

Ramos, V.P. O METODO DOS MACHOS ESTERILIZADOS DE INSECTOS NA LUTA CONTRA AS
BFRAGAS. (The sterile- male rechnique in the fight against pests}, ~Cotloquiutn held at the National
Agronomical Station, Oeiras, Pormgal, 8 Feb.1964", 20p. (In Portuguese)

Review article. The principtes of the method, radiation effects ar the cellular level, and the
diosensitivity of the fernale and the male reproductive systems are discussed, also the results of
wials carried out on various species to date, and the conditions under which the technique can be
applied with sugcess.

Ramos, V.P. THE USE OF STERILIZED MALE INSECTS IN PEST CONTROL, Gazera Agric.
Mogamb. 16, 177 (1984) 47-53. (In Pormpgnese}
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Weidhaas, D.E. RESEARCH ON RADIOISOTOPES AND RADIATION IN INSECT CONTROL RELATED
TO THE DEVELOPMENT OF THE STERILE-MALE TECHNIQUE. p.189-95 of "5th Inter- American
Symposium on the Peaceful Application of Nuclear Energy®, Washington, D.C., Pan American
Union, 1965,

The use of the stexility principle for the control or eradication of insect pests or vectors of discase
offers a new technique in pest control operations, One means of using this new technique §s the
mass production and release of insects sterilized by y-radiation into namral populations, The
effectiveness of the method has been demonstrated in the successful eradication of the screw-wortn
fly, Cochiicmyia hominiverax, from the island of Curacao and the Southeastern United States.

A curent programme in the Southwestern United States has demonstrated that a high degree of
contrel of this same fly In a non-isclated area can be achieved by the method. A recenr pilot ex-
periment has alse demonstrated that the sustained release of sterilized melon flies resnited in the
eradication of this pest of vegetables from the island of Rota in the Pacific Deean. Over the past
several years encouraging results have been obtained in preliminary tesearch on the sterile-insect
methed for controlling several other important insect pests. Results are summarized from research
to date and ways are considered whereby the sterile~insect method rnight be used alone or inte-
grated with other methods to achieve control ot eradication of certain insects, The role of radio-
isotopes in fundamental studies relating to the developrrent of sterile- male techniques is summarized.
{Auth.)

Sea also:

5550 Insect gametogenesis as a target. {Virkki, N,, 1965)

(i} Coleoptera

Horber, E, MAIKAPER GEGEN MAIKAFER? EIN VERSUCH ZUR VERTILGUNG VON ENGERLINGEN
DES FELDMAIKAFERS (Melolontha vuigaris Fabr.) MIT RONTGENBESTRAHLTEN MANNGHEN,
(Cockchafer against cockehafer? An amtempt at eradicaring larvae of the fieid cockehafer

Melclontha vulgaris Fabr, by means of x-rayed males).  Mitt, schwaiz, Landw, 11, 10 {1963)

145-55, (in Germam)

For maturation feeding and mating cockehafers choose a particular area and retirn o the original
emergence sites for oviposition, Short of overpopulation or exhausted food supplies, the beetles
will continue to follow the same pattern of behaviour. These foci of breeding activity and deveiop-
ment therefore have the same practical effect as if 1siand populations were o be investigated, From
18585-1962 samples were obtained in three different areas, dug up during a flight year prior to
emergence and flight. Subsequently, males were x-rayed with vazious doses (1000, 2000, 4000,
5000, 6000, 10000, and 20000 R) and then mated with nen-izradiated females. The minimal
dose for remporary sterilization was 3000 R. No marked alteeation in behaviour or life span was
observed even after 20000 R, Field trials were inade with males iadiated with 3000 - 5000 R
(average dose of 3325 R). Test regions were defined, and details of the operation given (marking,
irradiation, and release). 3109 Cockchafers were released from an opes crate in 1959, 8504in1962.
The subseguent drop in population was very marked, zod the method shows great promise as preven-
tive treatment, even under conditions where mass rearing is not possible, females copulate several
dmes, and the population density in the area considered is low and cannor be dealt with effectively
by other means.

See also:

659 The potential application of y-radiazon for the sterilization of Chloridea obsolesa for the
purpose of reducing its population. {Andreev, 5.V, etal., 1964)

71 Advances in insect population control by the sterile-male techoique. (LaBrecque, G.C.,
Keller, 1.C., 1965}

(ii) Diptera

Anonymous. CONTROL OF MEDITERRANEAN FRUIT FLY IN CENTRAL AMERICA, Pl Prot, Bull.
F.A.O. 13, 2 (1965) 47-8,
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A project to eradicate Ceratitis capitata {Wied,) from Costa Rica by the release of sterile males

is in progress, Between July 1963 and September 1964, over 110 million pupae of the fruit fly were
reared from about 190 miliion eggs, over 63 million pupae wete itradiated from a #Co source and
over 60 million adults from the irradiated pupae were released over an area of about 2- § square
mikes on the Punearenas peninwmla, where the principal host-fruit of the fly (available al) the year)
is Teeminalia cartapa. Monthly releases were begun in July 1963 and increased from January 1964,
irradiated pupae being set out in cages from which the aduits (which emezged 12 - 24 h later) were
able 1o escape. The releases were sufficient to outnumber the existing fly population by 40:1,

and the percentage of Terminalia' fruits infested, which was 38-52 in Aug. - Dec.1963 and 49.5 in
Jan, 1984, fell progressively until it was only 3 in Sep,1964, It is considered that more laboratory
work and larger releases over greater areas will be required if the technique is to be improved.
(RAE-A 53:1965, 545)

Anonymous. ORIENTAL FRUIT FLIES ...... GONE FROM GUAM. Agtic. Res., Wash, 13, 11
(1965) 12-18.

The sterile male technique was applied to the control of Dacus dorsalis on the island of Guatmn,
Large numbers (20 x 10f ) of sterile males were released in1963, at a cost of 4 cents/acre, This is of
particular interest when compared with the cost of conventional chemical control measures,

Cohen, 1. INSECT CONTROL BY THE STERILE MALE TECHMIQUE. Haklauth Israel 10, 4 (1965)
45-46,

The article is mostly concemed with Cetatitis capitata.

Donnelly. J. POSSIBLE CAUSES OF FAILURE IN A FIELD TEST OF THE "STERILE MALES"™ METHOD
OF CONTROL.  p. 253 of "Proceedings of the 12th International Congress of Entomology, London,
8-16 Jul.1964%. Freeman, P., Ed. London, Royal Entomelogical Society of London. 1965,

After release of large numbers of y-radiation- sterilized Lucilia sericata into a small, apparently
isolated, population for twe seasons, reliable esdimates showed that the populatien had not even

been reduced, Various aspects of the test are examined for any evidence of possible causes of failure.
No clear-cut canse conld be demonstrzted, Serious impediments to the success of the method may
have existed in the sector of release and maintenance of adequate numbers of adequately viable,
sterile individuals. Both males and feinales ase sterilized by doses of 4500 rep and above, Material
for release was reated with 6000 or 7000 rep, at which dose adult longevity was reduced to 60%

of nornal. There was evidence that the sterile male was not as effective as the normal in achieving
a second copulation, and was incapable of a third. Normal males, on the other hand, average at
least six and are spmetimes capable of up 1o twelve copulations, Due to the fact that neither

seX can mate within their first three adult days, thus allowing for some dispersal, the danger

of ahsotption of the total potency of a sterile male by a single sterile female is reduced.

An unknown and possibly serious loss of effective sterile population may have occurred due to:

(a) serious depredation at emergence while large numbers of newly emerged flies were aggregated

at the release sites; (b) loss of viability inherent in laboratory strazins under field conditfons;

(c) very low emergence rates in released material during the first season especially; (d) vulnerabi-
lity of young marerial to extreme weather conditicns.,

Feron, M. STERILISATEON DE Ceratitis capitata PAR LES IRRADIATIONS. Interim Report,
received July 20, 1864, 5p. (mimeographed}

En conclusion d'nne premi®re série d*essais, il apparait i Yéchelle du Laboratoire que les meillenres
conditions, pour obtenir une stirilité presque torale des mdles, soient faites d*une dose de 8 b 10 kR
appliquées  des pupes de 8 jouss. Pour &tre efficaces, les mélanges de population doivent &wre de
I"ordre de 30 insectes sté€riles pour 1 fertile,

Highwower, B,G., Adams, A.L., Alley, D.A. DISPERSAL OF RELEASED IRRADIATED LABORATORY-
REARED SCREW-WORM FLIES. 7. econ. Ent. 58, 2 (1965) 373-4,

The initial release point was on the Colorado River about 15 miles NE of Llano, Texas. About
200000 flies, marked with red or blue dye, were released at weekly intervals from 25 Apr. - 15 Nov.
1264, 1In late July, the release point was moved 120 miles up the Colotado River. All aps were
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placed along the ‘Colorada and Conche Rivers, A maximum dispersal range of 180 miles for
individual flies was obtalned,

Hightower, B.G.. Alley, D.A. OBSERVATICONS ON THE EFFECTS OF RELEASING STERILE SCREW-
WORM FLIES IN NORTHWESTERN VERACRUZ, MEXICO, Bull, ent. Sce. Am, 11, 3 (1965 173,
Abstr, 316, Presented at the "Annual Meeting of the Entomelogical Society of America, New
Orleans, 29 Nov, - 2 Dec,1965",

The feasibility of controlling screw- worm {flies over large areas by releasing sterile flies on flight'
lanes & mites apart was tested in northern Veracruz, Mexico. Promising results were obtained in
areas with low populations of native flies, but increasing populations in favonrable environments

were not controlled, (Abso,}

Husman, C.N, USE OF AIRCRAFT IN THE ERADICATION OF SCREWWOEMS IN THE s0UTH-
EASTERN UNITED STATES. Int, agric. Aviat. Conf, {1964) 56-57, (4th International Agrieul=
mral Aviation Conference, 1962},

Use of sterile-fly technigue for controlling Cochliomyia hominivorax. (BAg 30:1966,4784)

International Atomic Energy Agency, Vienna {Austria), APLICACIONES DE ENERGIA NUCLEAR
EN ENTOMOLOGIA.  Boln Jta Control Energia Atémica 9, 48 (1864) 103-6. (In Spanish), Trans-
latior of Circular Letter SC/822-2.

Four possible projects for the eradication of insects using male sterilization by y-radiation and
supported by the IAEA are described, The insects to be eradicated are the Mediterranean fruit fly,
the olive fly, locusts, and the tsetse fly. The cost of a coordinated investigation to determine
the feasibility of the projects is estimated,

Kattyar, K.P,. Valerio, J. EFECTO CAUSADO POR LA INTRODUCCION DE MACHOS ESTERILI-
ZADOS POR RADIACION GAMMA, EN UNA POBLACION NORMAL DE MOSCAS DEL MEDITERRANEC
{Ceratitis capitata}. (Effectofintroducing males sterilized by y-radiation into a normal population

of Meditertanean ftuir fly (Ceratitis capitata),  Turialba 14, 4 (1964) 211-12. (In Spanish.

with English summary)

The males were exposed to 10 kR of y-radiation from a #Co source, at 1600 R/min, A reduction
in sexual vigeur and ferrility was observed.

Katiyar, K.P., Valerio, J. FURTHER 5TUDIES ON THE POSSIBLE USE OF STERILE-MALE
RELEASE TECHNIQUE IN CONTROLLING OR ERADICATING THE MEDITERRANEAN FRUIT FLY,
Ceratitis capitata Wied., FROM CENTRAL AMERICA. F.187-202 of *5th Inter- American
Sympgosium on the Peaceful Application of Nuclear Energy”. Washington, D.C.. Pan Americag
Union. 1963,

Since its recent appearance (1955) in Costa Rica, the Medily has produced a highly adverse effect
on the local freit indusiries. In spite of strict quarantine regulations observed on the conntry's

two frontiers, the fly has managed to cross the borders. It has already spread into Nicaragua and is
reported recently to have entered Panama, The Medfly meets all the basic requirements for coatrol
by the sterlle male technique, A cooperative project between the Inter- American Institute of Agri-
cultural Sciences and the Organismo Internacional Regional de Sanidad Agropecunria (OIRSA) has
been under way for the past two years 1o explore the feasibility of this method of 4ontrol under
Central American conditions, Irradiation tests carried cut with a #Co pool irradiator have shewn
shat males {rradiated with 10000 or 12500 R at a 7-, 8- or 9-d-old pupal stage produce sperms
with atmost 100% dominant lethal factors, Females ereated at similar stages do not lay eggs beyond
7300 R, Such pupal meatnent inhibits neither the adult's emérgence nor decreases its subsequent
survival rate, Corirariwise, a slight increase in the longevity of the aduits, especially females,

was noticed wien flies were treated with 10000 or 12500 R at the 7-d-old pupal stage, Imadiated
majes do rot seem to compete equally with normal males in insemination, In a laboratory test in
small cages. overflooding of the normal population by 3%-times with sterile flies reduced the fertility
of normal females by 88%. To test the laboravary findings in the field, weekly releases of mote than
half a million imradiated flies have been under way since May 1963 in a small semi-isolated test
area of ~ 4 km?. (Auth,)
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Moh, C.C. STERILIZATION OF MEDITERRANEAN FRUIT FLY. p-419 of "Research and Develop-~
ment in Progress. Blology and Medicine. No.3", Absw, TID-4203, Division of Technical Infor-
fnation Extemsion, (AEC), Ozk Ridge, Teon. Apr.1964, 2920p,

Mch, C.C. THE APPLICATION OF NUCLEAR ENERGY TO AGRICULTURE. Anmnal Report.
TID-20708, Intei- American Inst, of Agricultural Sciences, Turrialba, Costa Rica. 1 July 1984, 7ép.,

Section D (p.51-87) deals with the sterilization of the Meditettanean fruit fly and its application

to fly eradlcation. Studies include work on mating behaviour; single-~ and multi- mating effects

on egg hatch; effects of altemate matings of normal and sterile males on fertility; effect of cage
size on ferzility: field zest with sterile releases (release of ~ 1200600 ®p-labelled adults at Chacarita
in Aprit 1964 showed that allowances must be made for the constant migration of releasad flies).
The study of the ecology of the trepical warble fly, Dermatobia hominis Ling. , and a method of
conrcl, with a view to applying the stetile male technique are comsiered on p.87-8,

Morales, E, ACTIVITIES OF THE MEDFLY INVESTIGATION SECTION DURING JULY 10, 1963 -
JUNE 30, 1964 ON INSECT CONTROL BY RADIATION. OIRSA, SAN SALVADOR, EL SALVADOR.
NP-15348, Organismo Intemacional Regional de Sanidad Agropecuaria, San Salvador (E1 Salvador),
nd, 19p.

Procedures used for the rearing and radiation exposure of massive numbers of Meditertanean fruit
flies are discussed. Adule fles were exposed to 10 000 R y-radiation and pupae were exposed

to 2500 R. Several hundred thousand adule flies were released in a test area to study the effects of
sterile adults on population control, Preliminary results are teported. Smudies were also con-
ducted on the biclogical centrol of the Mediterranean fruit fly by parasites and the behaviour
of the flies, in which flies marked with radiofsotopes or colour points were released, (NSA 20:
1966, 12633)

Morales, E.  SUMMARY OF THE MEDFELY INVESTIGATION SECTION'S ACTIVITIES DURING THE
PERIOD JUNE 1864 - MARCH 1965 ON INSECT CONTROL BY RADIATICN, NP- 15349, Organismo
Internacional Regional de Sanldad Agropecuaria, San Salvador (E1 Salvadot). nd., 13p.

Procedures for the rearing of mass numbers of Mediterranean fruit flies, exposed to % Co y-radiation
during various developmental stages, and the marking of irradiated flies with fluorescent powders
are described, Preliminary results are reported from studies on the effects of the release of radi-
ation sterilized flies on populations of the insects in Nicaragua and Panama, (NSA 20:1968,12634)

Organismo Internacional Regional de Sanidad Agsopecuaria, San Salvador {EL Salvador), SUMMARY
OF THE MEDITERRANEAN FRUIT FLY INVESTIGATION PROGRAM JUNE 1864 THROUGH MAY 1865,
OIRSA-AID-USDA-AIEA-IICA, 1965, 81p.

A number of tests were made, in the laboratory as well as In the field, to obtaln information to
improve the massive Teproduction technique and release of sterile Ceratitis capltata, Techniques
of mass rearing, sterillty determinations for flles after 5°Ca irradiation, mortality of sterile flies
released in the field, a technigne for marking adults of sterile flies, and optimum temperanire
conditions during rearing, just prior to emergence, and pricr o release are among the problems

studied. Mumerons tables are given. The preliminary aspect of the work is stressed,

Smith, C.L. THE STERILE SCREWWORM FLY PRODUCTION PLANT. "Proceedings of the
14t Annbal Meeting, Texas Agriculmral Aviation Confererce and Short Course Pest Control,
Bl-BE, 19657,

Soria. F. PERSPECTIVES DE LUTTE BIOPHYSIQUE CONTRE Ceratitis capitala Wied, EN TUNISIE,
Documents Techaiques 8 (1965) 9p. Tunisia, Instimut National de la Recherche Agronomique,
Ariana,

Steiner, L.F., Hamis, E.J., Mitchell, w.C., Fnjimoto, M,S., Christenson, L.D, MELON FLY
ERADICATION BY OVERFLOODING WITH STERILE FLIES., J. econ. Ent, 58, 4 (1985 518-22,

The melon fly, Dacus cucutbitae Coquillezt, was etadicated from the 3% square mile island of Rota,
M.L.. by the release of 257 million flies imadiated as pupae with 9.5 kR from 3 $Co souree,
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Pupae were produced in Hawaii and air shipped 3300 miles. Releases were made from bath air and
ground at weekly intervals between Sep.1962 and fuly1963. They were preceded by low-caost
applications of concentrated protein hydrolyzate-malathion bait sprays, limited o abour 20 of the
principal fly-producing sites, Predators, off-island drift, and shorter life of boxed flies reduced
the efficiency of the releases. Fruit infestations disappeared late in December 1962 and noae
occurred in 1963, Sterile eggs were found until the end of February 1963, Sterile flies of both
sexes congregared in host plantngs, the same as wild flies, but sting damage by femadles was far
less per fernale than by wild individuals. Some sterile flies of cach sex lived 4 months after the
last release, (Auth.)

See also:

832 How far a fly can fly, (Anonymous, 1965)

637 The effect of cobalt 60 gamina rays on the biology of the eye gnat, Hippolates pusio Loew.
{Flint, H.M. . 1965)

907  Field behavior of sexually sterile Anopheles quadrimaculatus males. (Dame, D.A. et al.,
1964)

(iii) Lepidoptera

Bulyginskays, M,A, THE POSSIBILITY OF UTILIZING GAMMA RAYS FOR SEXUAL STERILI-
ZATION OF THE MALLOW MOTH (Pectinophora malvella Hb, ), Dokl, Akad Nauk 3558R (1$83)
76-78, R, Zh. Bivl, Neo, 1E180, 1964. Presented at: "Fifth Conference of the All-Union Ento~-
melogical Society, 1963",

Grahamn, H.M., Glick, P.A., Ouye, M. T.. Martin, D.F, MATING FREQUENCY OF FEMALE
PINK BOLLWORMS COLLECTED FROM LIGHT TRAPS. Ann. ent, Soc. Am. 58, 4 (1965} 595-6.

Studies on the possibility of controlling Pectinophora gossypiella {Saund. ) on cotton by the release
of sterile males created { in the frequency of mating of the females in the Field. Dissection
af females taken in light traps in Texas in 1062- 63 indicated that, although multipie mating
occurzed, single maiing was by far the commonest, During the early part of the season, while the
population was still low, there was a high preportion of unmated individnals, and in view of this
am she high mortality of young larvae during this period reieases of sterile males would best

be made at this time. (RAE-A 53:1968,514)

Husseiny, M.M,, Madsen, H.F, STERILIZATION OF THE NAVEL ORANGEWORM, Paramyelois
wansitella {Walker), BY GAMMA RADIATION (LEPIDOPTERA: PHYCITIDAE).  Hilgardia 36. 8
(1964} 113-37.

The studies described were directed towards the control of P, transitella (Wik.) on almonds and
walnuts in California by the release of insects sterilized after y-irradiation (from a 50Co source),
Laboratory culture required a high relarive humidity and good indirect air circulation. Successful
mating was obtained at remperatures between 10* and 16°C, with a light intensity similar to that
of the early- moming hours, Temperatures of about 28°C favoured growth and development.
Irradiating eggs or larvae did not give complete sterility without injurious effects and high
mortality, Common injuries were failure to pass a critical stage of developnent, delayed meta-
motphasis and deformation of pupae or adults, Mature pupae about 8-d-old best tolerated imadi-
ation and also were convenient to handle. Both sexes were sterilized completely by exposure of
the mature pupae to & dose of 50 000 rad, and this treatment did not seem to affect mating habirs,
epg-laying or length of adult life. A dose of 40 000 rad very nearly sterilized most of the pupae
treated, but not with sufficient certainty for use in a control project. Multiple matings were fairly
common but would not interfere with the success of a control programime. At least one female
mated § times, and sotne males mated 3 titnes and probably more, The mest important result

of the work was the demonstration that stezile females of P, eramsitella can be used for autocidal
control as successfully as stetile males, Adding both stexile males and sierile females ta 3. normal
population gives two-way competition for the portnal mates and does not simply add but actually
multiplies the probabilities of sterile matings by the normal males and the normal females,

{Based on auth. snmmary)
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Katiyar, K,P., Fetrer, F. STERILIZATION OF THE MEDITERRANEAN FRUIT FLY AND ITS APPLI-
CATION TO FLY ERADICATION. p.69-94 of "The Application of Nuclear Energy to Agriculwtre.,
Annual Report”, NYO-2043-108, Inter-American nst. of Agriculiural Sciences, Turrialba, Costa
Rica. 1 Ful.19€5, 107p.

Experiments were carried out to obtain detailed information on the fertility of femnates which first
mate with a normal and tater with an imadiated (sterile) male, or vice versa (p.69-73). The serile
maies were obtained by irradiating pupae with a dose of 10000 R 24 h prior 16 adult emergence,
First mating of vizgin females and males was perminted when the adults were 5 d old, Eggs were
collected daily. A second mating with appropriate males was pernitted a week later, The results
which are tabulated indicate that the effect of matings with normal mailes subsequent to stezile
matings is almost twice as great (as far as the fertility of the females is concerned) as when sterile
matings follow the noxmal ones. - The effect of humidity on egg-hatch of the Medfly is described
on p.74-84. An evaluation of the performance of four different types of yeasts in the lasval diet
is given on p, 94-93, aod the report finishes with 2 briefnote on the progress of the cooperative
project with OIRSA (Organismo Internacional Regionai de Sanidad Agropecuaria (Cenwai American
Phytosanitary Otganization)} on the Medfiy (p. 94).

Proverbs, M.D. THE STERILE MALE TECHNIQUE AND [T$ POSSIBLE USE FOR CODLING MOTH
ERADICATION, <Can, Ent, 96 (1964} 143,

When mawsze male pupae of the codling moth, Carpocapsa pomenella (L.}, were subjected to
40000 rad of y~radiation, dominant lethals were induced in at least 98% of the sperm without
affecting adult emergence, mating, or adult longevity, Higher exposvres reduced the feequency
of mating. The female codling moth was mote radlosensitive than the male, fn general, radio-
sensltivity of both sexes decreased as developrment progressed from the egg to the adult stage.
The progeny that survived from normal females x irradiated (300060 rad) males were ar least 9%
male: female progeny were completely sterile, males mostiy so. When irradiated males {exposed
as matuee pupae w 40 000 rad) wera confined over dwaif apple tees with normal males and normal
fernales in the proportion of 10:1:1 the reproductive potential, based on the numbers of mature
larval progeny, was reduced 85%. When the ratio was 2¢:1:1 the reproductive porential was
reduced 98%. The sterile male technique is now being tested for codling moth eradication in an
isolated apple orchard in the Chkanagan Valley of British Columbia,

Proverbs, M.D., Newwen, f.R., Logan, D,M. PROGRESS REFORT ON CODLING MOTH CONTROY,
BY THE STERILE MALE TECHNIQUE. WP/31/7. p.31. 1964-1965. Unpublished work,

Kariyar, K.P., Ferrer, F. EVALUATION OF THE STERILE MALE TECHNIQUE FOR CONTROLLING
THE COFFEE LEAF MINER, Leucoptera coffeells Guer. p.97-102 of "The Application of Nuclear
Energy to Agriculture, Annual Report”. NYO-2043-108, Inter- American Inst, of Agriculmural
Sciences, Turrialba, Costa Rica, 1 Jul. 1983, 112p,

After discussing the damage due to the leaf miner and its biology, the authors consider the theoreti-
cal suitability of the sterile male technique 1o contzol measures against the pest, With regard to
possible rearing, larval duration is short (~3 weeks} and the amount of food consumed by an indi-
vidual larva very little. Although no leaf miner has so far been reared cn an amificial diet, several
leai- feeding Lepidoptera have been reared successfully, ‘The dispersion of the (winged) moth should
present no problems following release. The miner population fluctuates greatly, reaching some
very low seasonal levels when release of irradiated males would be very efiective, The adults of
the leaf miner are non- destructive 1o man, animals, and plants. The only stage damaging
piants is the larva, so that sterile males would not cause any additional damage on release, Io-
secticides used so far did nor affect the pupa in its silken cocoon but did affect beneficial insecis. The
stetile male technique therefore appears to be very promising for controlling the coffee leaf miner,

See also;

833 Effect of gamma radiation on the sterilization of Corcyra cephalonica Stanton (Lep. : Pyrali-
didae). (Atwal, A.S5., Sethi, 5.L., 1964}

835 Suppression of the reproductive potential of the potato tuberworm, Gnorimoschema operculella
by gamma irradiation, (Elbadry, E., 1964)

647 Lethal and sterilising effects of cobalt-60 gamma rays on Argyroploce leacotreta, ({Myburgh,
A.C., 1983}
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{iv) Hemiptera

See:

639 Gamma radiation and the reproductive behavior of male Rhodoius prolixus, {Gomez-Numez,
J.C.. 1984)

(b} Overloading Resources

Sae:

971  Advances fn Insect population control by the sterile-male technique. (LaBrecque, G.C..
Keller, 1.C., 1965)

3. Infestation and Countermeasures

(a) Stored Products

Comwell, P.B., Bull, J.O., Pendletury, J.B, CONTROL OF WEEVIL POPULATIONS (Siwgl_‘lus
granarius {L.})} WITH STERILISING AND SUBSTERILISING DOSES OF GAMMA RADIATION,
p.71-95 of "Entomology of Radiation Disinfestation of Grain”, Cornweil, P.B., Ed, Oxford,
Pergamon Press, 1968%%, 236p,

The efficacy of 16 000 rad, recommended for industrial applications of y-radiation for the contrel
of insects in grain, is substantiated by the: complete sterilization and death of 10 million insects of
a wild straln of grain weevil under conditions simulating bulk storage, Substerilizing doses of
10066 - 14 500 rad suppress weevil populations o a very low level and prevent their increase for
4-8 tmonths; this period of “short-term™ conurol is refated to the size of the population and oxygen
wnsion at irradiation. The reproductive potentia? of fertile and subfettile grain weevils is depressed
when added to large irradiated populations; partial protection to the grain against reinfestation is
afforded by the imseminadon of contaminants with sterite spermi. which remains competitive within
the female and with fertite sperm subsequently inseminated. for periods greater than 4 months,

A reduction in reproductive potential of weevils which may be underdosed at irradiation gives con-
siderable flexibility to the requirement of dose uniformity in plant design for disinfestation of grain.
{Auth.)

¥ For an earlier report of the same title, AERE-R-3392, see 1[/1479.
*¥  since the work reported in this volume wes carried out by the Entomology Groep of the
Wantage Research Laboratory, U.K.A.E.A,, during the period 1945-61, Individual papers are in-
cluded in the present bibliography although they were actually not published in book form until 19686,

Laudani, H., THton, E.W., Brower, J.H. USDA RESEARCH PROGRAM AND FACILITIES FOR
THE USE OF GAMMA IRRADIATION IN THE CONTROL OF STORED-PRODUCT INSECTS.
Fd Imrad, § (1965} A6-A9.

A ®0Co irtadiator for grain disinfestation to be located at Savacnah, Georgia, is deseribed. The
pilot plant, which will be operated by the USDA, will be located near to a railroad spur in an
arrangement such as to permit continuons grain flow. Total activity of the *Co source will be
about 26 000 Ci and capacity of the iradiator will be from 2500 - 10000 1k of grain/h, In additon
to bulk grain irradiation, packages and bags of a large range of processed agricultural commodities,
including various cereals and grain products, dried frult and nuts, and legumes may be processed

in a sepazate section of the irradiator designed for package handling. Research will be oriented
toward establishing: the minimuin effective lethal dose for use in packaging piants where complete
and immediate mortality of the insects is required; and the minimum effecrive dose to (nduce
dominant lethal genes, thereby breaking the reproductive cycle of the insects. (NSA 20:1966,19124)
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Marzke, F.O. IRRADIATION STUDIES WITH INSECTS INFESTING BULK GRAIN AND PACKAGED
COMMODITIES. p.5§3-55 of "Radiation Pasteurization of Foods. Summaries of Accomplishment”.
Preseqted at the "5th Annual Contractors Meeting, 20-21 Qct.19685". CONF-601024, od, 210p,

Construction of a bulk grain and packaged commodity imadiator at Savannah, Ga,, is reported to
be almost completed, Results are reported from preliminary smdies on the radiesensitivity of
insects infesting siored products. Insects were exposed to doses of 10, 20, 30, 50, or 100 krad
y-radiation during the egg, larva, pupa, and adult stage, The merchant grain beetle and the
almond moth, Cadra cautella, weze both found to be very radiosensizive, (NSA 20:1988,3324)

Ross, E. DOSIMETRY, TOLERANCE, AND SHELF-LIFE EXTENSION RELATED TO DISINFESTATION
OF FRUITS AND VEGETABLES BY GAMMA IRRADIATION. p.49-52 of "Radiation Pasteurization

of Feods. Summaries of Accomplishment”, Presented at the "4th Annual Contractors Meeting,
21-22 Oct, 1964". CONF- 641002, Division of [sotopes Development, AEC and Division of Biclogy
and Medicine, AEC, 216p,

Practically all fruits and vegetables, and some flowers, are subject to rigid plant quarantine
testtictions for ovt-shipment to the Mainland USA from Hawaii. The present commercial variety
of pineapple, which does not carry fruit fly infestatios, is permirted for shipment without restrictions.

- Fumlgation by ethylene dibremide is tequired prior w shipment for papaya freits, Since 1954 the

Hawail Fruit Fly Investigations Laboratory, USD A, has been developing inforination on ionizing
radiation dosage requirements to obtain disinfestation. A 416-Ci 9Co-facility was installed az that
time for this purpose, Experiments to date bave indicated that low dosages of 20« 25 krad can
effectively disinfest papaya, encumber, lychee, and temate, Insect species were found o vary

in susceptibility and fruit varieties to vary in wlerance. Manpo fruits preseit a special probletn

by reason of seed weevil infestation, Although naked weevils can be sterilized or killed with

25 krad, those in the seeds inside the froit resist exwernal dosages up to 100 krad, Presest evidence
indicates that y-Irradiation dosages to prelong the shelf-life would be sufficiently high to ensure
disinfestation,

See alzo;

841 Susceptibility of the saw-toothed grain beetle, Oryzaephilus surinamensis (L.) w0 gamma
radiation, (Jefferies, D.]., 1966)
647 Lethal and sterilising effects of cobait-60 gamma rays on Argyroploce leucotreta, (Myburgh,
A.C., 1963)
851 some effects of gamma radiation on Rhizopertha dominica {F.), Cadra cautella (Wlk.},
Picdia interpunctella (HObn,) and Lasiodermas serricame (F.). (Pendlebury, J.H. et al.,
1966)
653 Susceptibility of Australizn strains of Sitophilus and Triboliutn species o gamma tadiatton.
(Shipp, E., 1966)
656 Sterilizing effects of gamma radiation on eighr insect and one tnite species thae infest stored
products, (Tilton, E.W. et al,, 1964)
811 Susceptibility of the grain and riee weevils, Sitophilus granarivs(L.) and Sitophilus zearmais
Mats, o gamma radiation. (Corawell, P.B., 1966)
846 Irradiation stdies with itsects infesting bulk-grain and packaged commeodities, (Tilton, E.W.,
Brewer, T, H., 1968)
877 Effects of lonizing radiation on pests in cereals, I, Effects of cobalt-60 radiation on Tyro-
glyphus farinae mites. {Szyszko, E.v etal., 1962) -
884 ‘The effect of culture eavironment on the susceptibility of Sitophilus grantatius (L.) to gamma
radiation, (Bull. ].Q.. Comwell," P.B., 196€)
1009 The possibility of using the %Co radioisotope against grain storage insects. (Blazek, [. et al.,
1964).
1010 The entomology of radiation disinfestation of grain, (Comwell, P.B., 1966)
1012 Application of ionizing radiation o grain disinfestation, (Goresline, H.E., 1965}
1014 Effects of continuous and fractionated doses of gamma radiation on the sarvival and fertility
of Sitophiius granarius (L.). (Jeffeties, D.J., 1966)
1018 Dogimenry, wlerance, and shelf life extension related to disinfestation of fruits and vegetables
by gamma irradiation, (Ross, E,, Brewbakez, J.L., 1965}
1019 Disinfestation of dried fmis, (Shchegoleva, G.1., 1963)
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{b) Disinfestation Measures (Sources. Conveyor Systems. Etc.)

Comwell, P.B. RADIATION DISINFESTATION OF GRAIN ~ THE LAST 5 YEARS. Fd Imad. 6
(1965} A%-AS.

Development of the programme for radiation disinfestation of grain is reviewed. The evenrs that
have iaken place over the past five years are sutveyed as a backgronnd to the joint action now being
taken by the TAEA and FAO to establish a pilot plant for evaluating radiation disinfestation of grain

as an industrial process int Turkey. It is concluded that at best radiation disinfestation is an additional
insecticide 1echnique, which is never likely to replace present practices, but may be considered as an
alternative where conditions ate favourablé for its application, {NSA 20: 1966,191 23)

Anonymous. THE UNIVERSITY OF HAWAIL IS AWAITING DELIVERY OF A 30 000-CTIRIE $0Co IRRADI-
ATOR. Nucleonics Week 5, 45 (1964) 4,

The pool-type facility - Mark IV of a madel designed at Biookhaven National Labs and already in
use at several US universities ~ will be used in experimental itradiation treatment of papayas, pine-
apple and mangos. The food container, which is manipulated inside the 12 ft deep tank by a hoist,
can be temperature-controlled from 20-150°F,  Additional mbes holding small canisters can be
used for small batch tests, (From citation)

Anonymous. AGRICULTURE DEPARTMENT { THE) HAS AWARDED TWO COBALT CONTRACTS ....
Hucleonics Week 6, 17 (1965} 5,

(Agriculture Dept. has awarded two éobalt contractsy “to Arnerican Nuclear Corp,, Oak Ridge. One
Involves encapsulation of 30000 Ci for 4 new and versarile research irradiator at North Carolina
State Univ. USDA'sEntomologyResearch Div. is supplying the Co, 2nd a grant from the State’s
Board of Science & Technology will finance the facility, on which AMF Atomics (in its first irradi-
dtor proposal) is apparent low bidder, The second USDA order is for 2800 Ci of %Co, its encapsu-
laticn and construction of five insect sterilization unfts. These will be scattered from Mexico to
Oregon for experiments in the eradication of a variety of fruit and crop pests.  The North Carolina
State-imradiavor, designed by Martin Welt, univemity director of nuclear science & engineering, will
feature a second, higher specific-2ctivity ®Co source {5000 Ci at 50 Ci/g in a variable-fnzensity
irzadiator, which Weit says will permit very precise dosages. The second source will be ordered
seon™. (Direct citation)

Boisor, M., Hearion, B. PROCEDE ET INSTALLATION POUR LA DESTRUCTION D'INSECTES
PAR RATYONNEMENTS NUCLEAIRES. Prop. ind. nucl. 7, 18 {1964) 76.

Procédé de stérilisation d'insectes par radiaticns nucléaires comportant denx stades: 1) attraction
des insectes par €émanations d'un produit chimigue contenu dans des coupelies, par exemple:
~1,2-sec-butyl 6-methyl 3-cyclchexene 1-cathoxylate, cu 1"essence d"angélique, ou analogue pour
la mauche des fmits; <1, 2~sec-acgtoxy 1-hydroxy-cis- 9-octadécine pout le bombyx: 2) stérilisation
par une source radio-active (émetteur # oun ) disposée dans un container 2 l'intérieur d*un logement
de béton, et fermé par un bouchon solidaire d'un couvercle amovible sur lequel sont fix&es les
coupelles. (Res.)

Blazek, J., Dockal, J,, Kolin, J. THE POSSIBILITY OF USING THE #Co RADICISOTOPE AGAINST
GRAIN STORAGE INSECTS, Mlynsko-Pekatsky Prumys] 10 (1964) £36-9. {In Czech)

Containers with praln, to which were added 30 live grain beetles (Cajandra grandria L.) and grain
that had beetle eggs. were exposed w various doses of 9Co y-radiation. A 5000-rad dose was suffi-
cient to exterminate the beerles, their eggs, and larvae, Three arrangements for irradiatdon of grain
are described. In two cases, the grain would be irradiated as it passed slowly inwo the silo, The
third, and recommended arangement, invelved the placement of a metal tube along the shaft of
the silo. The source would be suspended imside the wbe on a cord, which could be unwound and
wound by & motor at the top of the tube or pipe. The zradiation source could be raised or Iowered
o obtain the desired exposure. (NSA 1%:1965,32830)

Comnwell, P.B,, Ed. "The Entornology of Radiarion Disinfestation of Grain”, Oxford, Pergamen
Press, 1968, 236p. '



The work had been carried cut by the Entomalogy Group of the Wantage Research Laboratory in
1855-61. This group was established as part of the conmribution of the United Kingdom Atcmic
Energy Authotity to the finding of possible industrial 2pplications of the rew sources of radiation
now avaiable. The book contains a foreword by H., Seligman. ar inwroduction by the Editor (pp.
xl-xx), who reviews the necessity for the reatment of stored grain to free it from insect pests and
the development of the use of jonizing radiation for this purpose, and a final discussion by him
(pp. 187-227, 2 pages of references}, in which he surveys the various problems that may arise ia
the application of radiation for the disinfestation of grain as an industrial process, The bulk of the
book consists of 13 scientific papers, with summarized findings and conclusions.

101143} Farkas, H., Kiss, 1., Razga, Z., Vas, K, EXPERIMENTS ON THE INFLUENCE OF IONIZING
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RADIATIONS ON THE GROWTH OF BREWING BARLEY. Branwissenschaft 16 (1963; 483-91.
{In German)

The effects of 250-kV x-rays in doses varying from 1.5 - 50 krad on the sprouting of barley o be
used in brewing were investigated. The x-1ays were applied during steeping or at different points
during germination to sdy the development of root growth in barley. it was found tha: radiation
doses of over 12 krad exert an inhibitory action on the development of the roots but do not amest
the growth of tips and tendrils. The radiation coutd be used conveniently doring storage of the
barley since it aiso has a lethal action on insect pests which normally contaminate the grain, and
thus prevents damage by them. The action of radiation doses of 25-800 Krad was therefore investi-
gated on air-dried barley (moismre content 11.19%), On the basis of a 4-d growth: test, it was
established that steeped bailey of moisture content of 35 ~ 45% is 5 Kmes more sensitive to radi-
aton than ais-dried barley. Radiation sensitivity is increased both with increasing moisture content
above 16,3% and when it is lowered from 13,7 - 9.5%. During storage of the irradiated air-dried
barley for 7 months, no regeneration was observed. A close relation was found between the increase
in malt yield and the reduction of the growth of roots cbtained after irradiating the grain, After
treating the air-dried barley with doses of 50 - 100 krad, the malting loss was reduced by 1 - 2%,
All qualitative characteristics of the malts prepared from the irradiated barleys were satisfactory.
The Increase in malt yield obtained by irradiation occurred without dismrbance of the enzymic
processes which occur duzing germination. (From NSA 20:1966,10619)

Goresline, H.E, APPLICATION OF IONIZING RADIATION TC GRAIN DISINFESTATION, Fd [rrad.
8 (1965) AlD-A12.

Genesis of a pilot plant in Turkey for the radiztion disinfestation of grain {s discussed. The in-
stallaton will consist of a %Co irradiation unit of approximately 150 000 Ci located in an operating
grain terminal as an independent unit that will not intetfere with the normal operation of the
terminal, The pilot plant will be used to sdy the effectiveness of grain radiosterilization uider
actual commereial conditions and to identify the problems that would be encoyntered in applying
the method to all grain taken into a large operating terminal. (NSA 20:1968, 19125)

Henderson, L.P. RADIATION TREATMENT OF GRAIN AND GRAIN ERODUCTS, p.8-9 of "Radi-
atien Pasteusization of Foods. Summaries of Accomplishment”. Presemted at the “4th Annual
Contractors Meeting, 21-22 Oet. 1984", CONF-841002, Division of Isotopes Development, AEC
and Division of Biology and Medicine, AEC, 216p,

AN extensive study was conducted to determing the gross effects of y-radiation on the Indian meal-
moth, Pledia interpunctella; the Angoumois grain moth, Sitotroga cerealella; the lesser grain borer,
Rhyzopertha dominica, the confused flour beetle, Tribolium confusum; the rice weevil, Sitophilos
oryzae; the cigarette beetle, Lasioderma serricomne; the black carpet beetle, Attagenus Ppiceus;
Tiopoderma glabturn; and the grain mite, Acars siro, Dosages included 14,2 kR, 17.5 kR, 25 kR,
45 kR, and 100 kR, Three of the species of beetles were also treared ar a fractionated dosage of
13.2 kR + 10% repeated 5 tirnes a1 hourly intervals, All metamozphic stages of the test insects were
used in tests, 1o all species of beetles, the adults were the most toleram of radiation, followed by
the pupae, then the larvae, while the eggs were the most susceptibie, No dosage used was suffi-
ciently high to produce immediate complete mortality of all species, Sterility occurred fallowing
y-radiation of a single continuous dose of 25 kR or more, The results of the fractionated dosage
indicare that the total effect is not cumulative. (NSA 18:1965, 15947)
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Jefferies, D.]. EFFECTS OF CONTINUOUS AND FRACTIONATED DOSES OF GAMMA RADIATION
ON THE SURVIVAL AND FERTILITY OF Sitophilus gragarivs (L. yx p.41-56 of "The Entemnology
of Radiation Disinfestacion of Grain". Cornwell. P.B., Ed. Oxford, Pergamon Press. 1966%%,
236p.

Megacurie sources of #Ca are required to disinfest grain az 16 500 tep (= 16000 rad}, the dose
level evaluated for commercial reatment, at conveyor rates normally encountered in grain
handling. Maximum efficiency in the use of imadiation plant might be obtained with sources of
lowet cutie stength to ensure continuous operation if the full dose for seerilization could be given
in a process of repeated passes, The question arises as to whether many sublethal and substerilizing
doses woudd provide the same measure of control as continuous weaunent. A siudy of dose fractio-
ration on the grain weevil shows differences in survival and fertility which may be attributed to
"recovery” of somatic and reproductive cells between weaunents, Differences in survival were
obtained in all developmental stages; recovery was obtained with intervais of 10 min and Jonger,
the process being governed by the number of fractions, the fractional dose, Interval time and ineer-
val temperature, Recovery in reproductive capacity was obtained in irradlated eggs, larvae and
pupae, but not in adults. Whilst these effects are manifest at low doses, fractionated treatment

. does not adversely affect the degree of contrel achieved at the commercial dose level, (Auth,)

* For an earlier paper of the same title see 11/1363,
*%* gince the work teported in this volumne was camied out by the Entomology Group of the
Wantage Reseatch Laboratory, U.K.A.E. A., during the period 1955-61, individual papers are in-
cluded in the present bibliography although they were actually not published Iz book form until 1966,

Leggo, D., Gellatley, J.G., Seberry, 1. A., Peggis, [.D., Long, J.K., Hall, E.G. POST-
HARVEST STERILIZATION OF ORANGES AGAINST QUEENSLAND FRUIT FLY. Fd Preserv. Q. 24,
1 {1964) 15-9.

For quarantine purposes, New Zealand has recenily officially recognized ethylene dibromide
fumigatien of packed oranges as an acceptable measute against Queensland fruit fly. Iradiation
as a possible method of posi-harvest sterilizadion of fiuit against fuit fly is also being studied. In
conjunction with the Australian Atomic Energy Commission the Division of Food Preservation of
CSIRO is carrying out studies iz this field. So far it has been found that Queenstand fruir fly in
oranges can be killed by low deses of y-radiation, hut it is not certain whether rind injury can be
avoided, It is thought that when suitable commercial jrradiation facilities become ava{lable,
frradiation may prove a uzeful method of quarantine treatment.

Lowenberg, H., Morton, M.R, BULK GRAIN IRRADIATOR (BGI) AND MOBILE GAMMA IRRADY-
ATOR (MGB. p.70-72 of "Radiation Pasteurization of Foods. Summaries of Accomplishment™,
Presented at the *5th Anmial Contractors Meeting, 20-21 Qer.1965%, CONP-6561024, nd, 210p.

The. design features are described of a bulk grain irradiator under construction ar Savannsh, Ga.

The facility has the capability of supplying a disinfestation dose of 25000 rad ®Co y~-radiation at

a grain flow rate of 5000 1b/h, with a dose max, /min. ratdo of less than 1,65, It also has a package
handling capability for imradiating such packaged products a3 cake mixes, flour, and raisins,

Design features are also described of & mobile y-imadiator capable of being transported by road

from one harvesting area to another. It is designed to peocess 1000 1b/h of & product. such as straw-
berries, at a radiopasteurizarion dose between 175000 and 225000 rad or it can process large quan-
tities of a product, such a1 potatoes or onions, at a desprouting dose of between §000 and 15000 rad.
(NSA 20:1966, 9326) )

Menhinick, E,F, DESIGN OF %51 SOURCES FOR ECOLOGICAL STUDIES INVOLVING BETA IRRA-
DIATICN. ORNL-TM-997, Oak Ridge Naticnal Lab,, Tenn, 11 Nov.1@84, 17p.

Three %51 - ¥Y sources containing 0,08, 0.8, and 8.0 Ci respectively, giving surface dose rates
of approximately 100, 1000, and 10 000 R/h, respectively were designed for ecological studies,
These sourees will consist of *051C1, mixed with sodium silicate and painted on transite plaques
which will then be placed in leak-tested aluminium source holders, These sources will be used
for acute and chronlc 8-irradiations of insects, studies in radiation detection by Insects, glass rod
dosimetry research, and tissie absorption studies. {Auth.)
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Rost, E., Brewbaker, I.L. DOSIMETRY, TOLERANCE, AND SHELF LIFE EXTENSION RELATED
TO DISINFESTATION OF FRUITS AND VEGETABLES BY GAMMA IRRADIATION. p.43~48 of
"Radiation Pasteurization of Foods, Sumsmaries of Accomplishment”, Presented at the "5th Anpual
Conttactors Meeting, 20-21 Oct. 1965%. CONF-651024, nd, 210p,

Results of a smudy of the effects of low dose y-radiation on the control of decay micmorganisms,
insect disinfestation, fruit tipening, and extension of refrigerated storage life of tropical fruits
showed good results for papayas and mangoes. Mangoes are aracked by the seed weevil, Sternochetus
mangiferae, A dose of > 75 kead proved lethal within 2 weeks, whereas 20 krad caused sterility,
The stdles encourage shipping and tnarketing tests of these fits. Studies on pineapple and lychee
fruits showed that radiation processing extended the shelf life of whole pinsapple by 7 = 10 d bat
preduced colour and flavour changes in pureed pulp. No significant differsnces were found in the
aroma, flavonr, or texmre of radiative processed lychee, but highly significant colous changes were
found in whole, unpeeled fmits treated with 25 - 200 krad y-radiation and stored at 35°F for

4 - 5 weeks. Data are included or the effects of y-radiation on enzyme and pectin content of the
fruits,

Shehegoleva, G.I.  DISINFESTATION OF DRIED FRUETS, Zashch. Rast. Pr. § (1963) 14-15,
{In Russian)

Insects and mites infesting dried fruits in factories in Fergana (Uzbekistan) and Kanihadam
(Tadzhikistan), in Soviet Central Asia, and work on their control are reviewed, The most im-
portant pests are Plodla interpunctella (Hb.), Ephestia elutella {Hb.), Oryzaephilus surinamensis (L.},
Tribolium confusurn Duv, aod Tenebroides mauritanicus (L.). In1951-53, effective programmes
of control with fumigants were developed using ethylene dichloride alone or mixed 3:1 with ethylene
dibromide, or 3:2 with carbon tetrachioride. In 1954-55, a system of control by heat was applied
commerclally In cne factory, in which a variety of infested dried fruits were exposed for 25-30 min
to a temperanire of 60-85"C [140-185"F); complete control resulted. In tests on contol by
y-radiation from a ®Co source applied at & rate of 2000 R/min, & dose of 70000 1ad was sufficient
to kill most pests within 2 weeks, but ons of 300 000 rad was necessary for satisfactory control of
Dermestids and mites. (RAE-A 53:1965,389)

Smith, T.L. A SERVICEABLE IRRADIATOR-SHIELD DEVICE. Ann. ent, Soc, Am, 58, 2 {1965)
245-7,

The author describes the design of a device in which a radloactive isotope { ®Co) can be stored and
which can also be used for itradiating inseets or other small objects. The device was made up at
the local workshop at very low cost. By imserting a small, electrostatic-ionization-chamber type
of doslmeter into the empty, troughlike space in the servicing shaft, and calibrating the ernission
tate of the isotope, a rate of B/s values is established.

Viro Engineering Co,, New York, N.Y. PRELIMINARY DESIGN REPORT - TITLE I ON BULK
GRAIN IRRADIATCR. KLX-1886, 27 Jan.}1965,68p.

The Bulk Grair Irradiaror will be capable of delivering y-cadiation doses in the disinfestation range
(approximately 25000 1ad) to handle 5000 1b/k of grain at this dose. The bulk grain will be loaded
into 2 hopper cutside the {rradiator from whence it will be camied by conveying equipment through
the imradiation section., The grain will leave the [rradiation cell by means of a pressurized air
system. The bulk grain may be stored in any of the bins provided by the USDA located either in-
side or outside of the building. It also may be delivered directly into railway cars located at the
nearby spur. In addition, packages and bags of a large range of products, including dried fruit,
peanuts, cereals, grains and flour, may be processed in the section of the irradiator designed for
package handling. The packaged products will be arrdnged in aluminium cartiers and loaded auto-
matically Into the package handling section of the irradlator ftom the Intetior of the building,

Work space and storage space for the packaged product are provided in that vicinity, 1 is expected
that initially packaged products will be itradiated. Bulk grain irradiation is not likely to ocecur in
substantial volume until approximately a year afrer the cempletion of the facility. The same source
material will be used for both the bulk grain and the package handling pere of the irradiaror, (Auth.)
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See also:

641 susceptibility of the saw-toothed grain beetle, Oryzaephijus surinamensis {L.) to gamma radi-
ation. {Jefferies, D.J., 1966)

651 Some effects of gamma tadiation vn Rhizopertha dominica {F.}, Cadra cautelia (Wlk, ),

Piodia interpuncrella {Hilbr.) and Lasioderma serricome (F.), (Pendlebury, J.B, et al., 1966)

653 Susceptibility of Australian strains of Sitophilus and Tribolium species to gamma radiation.
(Shipp. E.. 1966)

758 Strontium-90 - Yttrium-20 bera source. {Menhinick, E.F., 1%964)

811 Susceptibility of the grain and rice weevils, Sitophilus graparius (L.) and Sitephilus zeamais
Mots, to gamma radiation. (Cornwell, P.B., 1966)

870 Susceptibility of laboratory and wild strains of the grain weevil Sitophilus granarius (L.) to
gamma radiation. (Comwell, P.B., 196€)

872 The effect of dose rate on the response of Tribolinm fusum Duv,, Oryzaephilus surinamensis
{L.) and Sigophilus granarins (L.) to Cc®® gamma radiation, (fefferies, D.J,, Banham, E.J.,
1966)

817 Effects of lonizing radiation on pests in ceteals, II. Effects of cobait-80 radiation on
Tyroglyphus farinae mites. (Szyszko, E, et al., 1962)

383 The effect of culture environment on the susceptibility of Sitophilus grandrius {L.) to gamma
radiation, (Bull, J.O.. Corawell, P.B., 1966)

898 The influence of wemperature upon the radiation susceptibility of Sitophilus granarius (L.).
(Pendlebury, J.B., 1966)

1001 Control of weevil populations (Sitophilus granarius (L.)) with sterilising and substerilising
doses of gamma radiation. (Cornwell, P.B. et al., 1968)

1002 USDA research program and facilities for the use of gamma irradiation in the control of stored-
product insects. (Laudani, H. etal., 1965)

1003 Irradiation studies with insects infesting bulk grain and packaged commedities. (Marzke, F.O.,
1965).

1004 Dosimetry, tolerance, and shelf-life exrension related to disinfestation of friits and vegetables
by gamma irradiation, (Ross, E,, 1964),

{c) Economics
See:

1047 Agricaliure department (the) has awarded two cobalt contracts ... . { Anonymous, 1965)

1010 The entomology of radiation disinfestation of grain. (Comwell, P.8,, 1986)

1012 Application of ionizing radiation to grain disinfestation. (Goresline, H.E.. 1965)

1014 Effects of continvous and fracticnated doses of gamma radiation on the survival and fertility
of Sitophilus granarius (L.}, (Jeiferies, D,[., 1966}

1021 Preliminary design report - Titlel on bulk grain irtadiator, {Viwo Engineering Co,, New
york, N.Y., 1968)

{d) Detection and Damage Assessment

Aebersold, P,C., Rotariu, G.§., Weiss, F,[. WORLDWIDE STATUS OF NUCLEAR APPLICATIONS
TO THE WOOD, PAPER AND PULP INDUSTRIES., p.27-47 of "Nuclear Applicazion ta the Wood,
Paper, and Pulp tndusties Conference”. Puliman, Wash,, Washington State University, 1964,

Review of the applications and uses of isotope and radiation technelogy in the major foreign countries
of the world in their wood, paper ahd pulp industries. Some reference is made 10 non-desiructive
teses for determining decay resistance and insect damage of wood used In poles or in underwater
constructions. Since decaying waod absorbs much faster than healthy wood. a simple and reliable
decay test Is passible using  1*2[r salt solutions, Marine plling which supports tmany docks aad other
marine constuctions is often infested with marine borers, Piling thus becomes weakened and may
give way under sress. The Battelle Memorial [nstitute, Columbus, Ohic, has developed a
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y-radiographic method using thulium-170 for the underwater inspection of 3.5 in. thick waterlopged
marine piling,

Berryman, A.A. IDENTIFICATION OF INSECT INCLUSIONS IN X-RAYS OF PONDEROSA PINE BARK
INFESTED BY WESTERN PINE BEETLE, Dendroctonus brevicornis LeConte,  Can, Ent. 96, 61984}
B23-8,

A guide to the interpretation of x-ray radiographs of samples of the bark of ponderoia pine {Pinus
ponderosa) infested with D. brevicomis and its principal predators and parasites is presented.
Diagrammatic and photographic illustrations of the radiographic images are given to enabie analysts
to gain experience more rapidly. {From zuth.)

DeMars, C.§., jr. CORRECTION TC "A COMPARISON OF RADTOGRAPH ANALYSIS AND BEARK
DISSECTION IN ESTIMATING NUMBERS OF WESTERN PINE BEETLE". Carn, Ent. §7, 2 {1965)
206.

Corrections applied to table [ [see Can. Ent. 95:1963, 1112-6, and [[/1509]; the comelation
coeffictent for "Pupae plus Adults-Live" is changed from "poor” to “fair” {¢ = 0, 7675 instead of
0.5546).

Farzinger, C,W., Dixon, J.C. USE OF x-RAYS TO DETECT SCUTHERN PINE BEETLES IN SHORT-
LEAF PINE BARK, ]. For. 63 (1965) 451-5.

The larvae of Dendroctonus frontalis Zimm, mine away from the bark/wood intersurface s they
mamie, and complete their development in the cuter bark, Late instar larvae, pupae, and adults
are in the outer bark. To estimate population levels of the southem pine beetle, brood counts are
made af a large number of bark samples which are removed znd dissected, a tedious and time=
consuming technique. A method of samplitg by x-rays is described, Rectangular 3- x §-in, bark
samples, 4 - § in, rhick were removed at 5 ft height intervals along the bole of felied infested
pines. Bark samples were maintained in a portable cooler. Field-collected bark samples were
x-rayed with a Kelket x-ray unit (300 mA, 125 k¥ power max.), eight samples being x-rayed
simulianeously. Beetle images on radiographs were counted and the results compared with those
obrained from dissection. Analysis of the data demonstrates approximately eqeal accuracy for
both methods. The x-ray methed, however, is more rapid and far less expensive.

Graham, H.M., Robertson, O.T.. Martin, D.F. RADIOGRAPHIC DETECTION OF PINK BULL-
WORM LARVAE IN COTTONSEED. J. econ. Ent, 57, 3 (1264) 419-20.

Soft x-rays were tested, The nse of apen cotton bolls had to be abandoned. Exposures of 17 kv

and $00 mA-~s were most favourable for 160-g samples of seed cotton and cotionseed ginned from
100- and 150-g samples of seed cotton, Exposures of 940 mA ¢ were required for optimum darkening
in 150-g samples of seed cotten, For the detection of holiworm latvae (Pectlinophora gossypiella
(Saunders)) the radiegraphic technique has considerable merit, particularly when many samples.

need to be examined and when detection of every larva is not necessary; when it is, howevet,
careful dissection remains the best procedure.

Howe, R.W., Cumie, J.E. S0OME LABORATORY OBSERVATIONS ON THE RATES {1 DEVELOP-
MENT, MORTALITY AND OVIPOSITION OF SEVERAL SPECIES OF BRUCHIDAE BREEDING [N
STORED PULSES, Bull, ent. Res. 55, 3 (1964) 447-77.

The rate of development of six species of Bruchidae including four species of Callosobruchus
attacking stored pnlses was studied over a wide range of constant lemperature and humidity and

the rate of oviposition of five of them investigated over a 1ange of temperatures at 70% R.H. and

a range of humidities at 30°C, Treatment with soft x-rays was restricted to times when identifiable
incidents were expected to occur (e.g. the period of pupation, the appearance of windows to give
warning of the evenr), since moulting could not be detected and larvae could not with certainty be
assigned to instars, In order to divide the period of pupation into its two parts, pupa and quiescent
zdult in seed, about 1/5 of the windows were removed so that the wansformation from pupae to
adult eould be ohserved. This also enabled a check to be made of the correcmess of the timing of
pupation as inferred from x-ray photographs of pupae of C. rhodesiamns,
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Hurlock, E.T. DETECTION OF INSECTS IN DRIED PEAS. %-RAYS SHOW MOST PROMISE AMONG
8 METHODS, Fd Mf, 88, 7 (1963) 367-9.%

An investigation was carried out on dried peas to determibe whether some of the methods used for
grain could be exterded to pulses and to compare the remlts obtained by the various methods for
reliability and accuracy. The x-1ay method was found to be aceutate, reliable, and rapid,

¥  No abstract avaitable in Vol.II.

Knight, F.B., Albertin, W. PORTABLE x-RAY EQUIPMENT IN FORESTRY RESEARCH. J, Forestry
63, 7 (1965} 549-4.

A Picker 50 kV x-ray unit, successfully adapted for field use was tested in studies of a variery of
forest insects without destroying their habizat, They were the twig-boring insect Oberea schaumii
Lec. (habits and developmental rate}, the white-pine weevil Pissodes stobi (Peck), the poplar and
willow weevil Sternochetus lapathi (L.), the pitch nodule borer Petrova albi albicapitana Busck on jack
pine, the jackpine shoot borer Eucesina somomana Kearfote on jack pine, conemoths, and other
borers in aspen. [msects at various positions, up to 8-8 fr up the trees were photographed by adapting
the equipment accordingly. Routine procedures {monitoring, transport, field conditions) are
described,

Soares de Gouvein, A..., Moreira, M.I. TUSE OF x~RAYS TO EVALUATE THE EFFECTIVENESSS
OF INSECTICIDE TREATMENTS. Garcia de Orm 10, 4 (1962) 661-85. (Ir Portuguese)

The use of X-rays was compared with the usnal process of examination of £, or K (1st or 2nd
generation), The efficacy of phytopharmacological products on immatute forms of insects whose
progenitors had been weated with insecticides was determined, The studies were carried out on one
of the "cultivated types” of the corrmon bean {Phaseclus vuigaris) from Angola, and Zabrotes
subfasciatus and Acanthoscelides obtectus, which are the most important pests of beans In that
territory. In the insecticide applications, inert dust (diatomite and kaolin) and lindane dusts,
containing diatomite and kaolin, were used. A constderable economny of time is obtained by using
the x~ray method. (CA 82:1965,12388)

Wickman, B.E. A COMPARISON OF RADIOGRAPHIC AND DISSECTION METHODS FOR MEASURING
SIRICID POPULATIONS IN WOOD. (Can. Ent. 96, 3 (1964) 508-10.

Correlation coefficients were calculated for the estimates of insect density obtained by radiographs
versus dissection, and for the estimates obtained by radiographs versus radiegraphic guided dissection.
Estimates of aumbers of siricids (Sirex longicanda Middlk, {Hymenoptera: Siricidae)) in white fir
obtained by the two methods were closely comelated, The radiographlc methods are tnore accurate
than dissection alone, and also faster and cheaper.

4. Sericulture¥

1031(0) Kipiani, R, Ya., Tsetskhladze, T.V. THE KILLING OF SILKWORM PUPAE AND THE PRESER-

VATION OF SILKWORM COCOONS BY GAMMA RAYS. Soobsheh, Akad, Mank gruz. SSR {1557)
657-662, (In Russian) '

103%% Molnar, 1., Babos, L., Gubicza, A., Lukacsovics, F, RADIOAKTIV SUGARAKKAL ELOLT

1033

SELYEMGABOKKAL KAPCSOLATOS VIZSGALATOK, {The killing of cocoons by irradiation from
radioactive sources). Magy. Text-Tech. 15 (1962) 196-99. (In Hungarian)

Molnar, L., Gubicza, A,. Babos, L. A STUDY OF SILK COCOONS FROM THE EGGS OF Bombyx
mot L. IRRADIATED WITH Co® Magy. Text-Tech, 16 {1964) 449-51. (In Hungariar}

# gee also Bombyx mori
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Eggs of Varo silkworms at various stages of their development {10 h to the Jast embryonic stage)
were exposed to 200 - 7000 and 100000 R doses of ®Co y-radiation. The high dose was lethal,
The quality of the cocoons exposed to 200 R was nearly identical to the conwmol group, Increased
trradiation (3000 - 5000 By brought about 2n Increased number of deformed and dead cocoons and
decreased the silk content of the cocoons and the length of the spinnable fibrex; these cocoons were
also smaller than the controls, The characteristics of the next generation of each subgronp will be
smdied. Improvements are expected in these. {NSA 19:1965, 243802)

Tazima, Y. "The Genetics of the Silkworm". London, Logos Press, Prentice Hall, Inc. 1964,
253p.

This is a treatise on the development of the silkworm from mating e the spinning of raw silk,

It explains the embryclogy, chromosomog is, heredity, sex determining factors and cocoon
colours produced by carotinoids it detail, Other factors spch as voltinism, moultinism, natural
mutations, hormones, artificial parthenogenesis and radiation induced mutations are discussed less
completely. The appendix coneains a list of sllkworm genes issued by the Science Council of
Japan in 1953, This is a usefiul book for the sclentist engaged in scientific work, but it is toa
technical for most practical sericultutists, (BA 45:1984,102888)

5. Biological Control

Balock, J.W. DIFFERENTIAL EFFECT OF GAMMA RADIATION ON FRUIT FLIES AND FRUIT ELY
PARASITES. J, econ, Ent, 58, 6 (1965) 1169,

In conducting experimets in Hawaii to determine the use of gamma radiation as a quarantine
trearment for destroying infestations of the otiental fruit fly, Dacus dorsalis Hendel, and the
Mediterranean fruit fly, Ceratitis capitata (Wiedemann), in fresh fruits and vegetables, the author
observed that parasitization was quite high in many of the wild fuits weated, Flies and parasites
were counted in treated and non-treated false kamani (Terminalia catappa L.), T, chebula Retz,,
ball kamani (Calophyllum inophyllum L.), hog plum (Spondias mombin L.), guava (Psidium
guajava L.), strawberry guava (Psidium cartleianum Sabine), and acerola or Barbados cherry
(Malpighia glabra L.}, Parasites appeared to be more resistant to y-radiation than their fruit fly
hosts, Higher parasite sutvival accnrred ar 1l dosages tested but differences were most apparent
&t the lowest dosages of 1000 or 2000 R, At these dosages higher parasite survival than in noo-
irradiazed controls mggested a beneficial rather than harmful effect, although the effect may have
been due to ermors in estimating populations. {Auth,)

See also;

890  Synergistic action of radiation and of Bacillus thuringiensis toxin in protozoan diseases of
insects. (Jafri, R.H., 1963)

881 Influence of pathogens on the life span of irradiated insects. {fafti, R.H., 1964)

892 Influence of pathogens on the life span of irradiated insects. (Jafti, R.H,, 1965)

893 Prospects of imegrated radiation and microbial conuol of harmful insects, {Jafri, R.H.. 1965)

6. Disease Control

Ayuzawa, C., Yusa, F. ON THE INACTIVATION OF THE VIRUSES OF THE SILKWORM, Boml
mori L. . BY ®Co-GAMMA RAY IRRADIATION.  Nippon Sanshigaks Zasshi (1. setic, Sci., Tokyo)
83, 2 {1964) 130-33. (In Japanese)

See also;

896 The treatment with x-rays of egys of Bombyx mori L. parasitized by Nosema bombyeis Nasg.
{Masera, E., 1965)
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7. Miscellanecus

1037() Rurir, A. MOGLICHKEIT DER BEKAMPFUNG DER TERMITEN MIT ATOMMIILL. (Possibility of

1038

272

conirolling termites with atomic waste). Holzforseh. Holzverwert, 15, 4 (1963) 7-70. (in
German)

In connection with the finding of Reticulitermes flavipes (Koll.) in Austria, the author suggests

that atomic waste might be used for the control of termites in open country, Such waste is

avaflable from nuclear reactors. Waste contalning %Co giving off telatively low doses of

y-radiation could be lowerad into the soil in probes of lead or refined steel surroundec by concrete

in close proximity to queens and replacement queens, the object being 1o affect the gonads of both
sexes and bring abou: negative gene mutations in the heterochromasomes resulting in progressive
reduction in reproductive capacity over several years. %5r could also be used, but is less suitable.
The limitations of such a method, the necessary precautions, and the details of application and the
periodic monitoting of the level of radioactivity round the probes are discussed. (RAE-A 53:1965,519)

Popa, A., Mihalache, G, A CONTRIBUTION TO THE UTILIZATION OF RADIJACTIVE TRACERS
IN THE PROTECTION OF FORESTS, Rey, Padurilor 87, 2 (1965) 55-62. (In Rumanian}

See also;

1041 The development of a gamma radiographic method for the underwater inspection of marine
piling. (Bartelle Memorial Instimie, 1956)
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ADDENDUM

A. TECHNIQUES

1. Autoradiography
See:

Sites of fibroin formation in the silk gland in Botnbyx mori. (Akai, H.. Kobayashi, M., 1965)
Autoradiegraphic study of protein-producing cells. (Makarov, P. V., 1965)
Acetylcholinesterase in motor end-plates evaluated by electron microscope autoradiography.
(Salpeter, M. M., O"Conaor, A., 1965)

An avtoradiographic study of RNA synthesis in isolated salivary glands of Drosophila hydei.

. Interfercmetric studies. (Pollister, A. W.,1965)

Incorporation of labelled thymidine into the silk gland of the silkworm. (Akai, H.,
Kobayashl, M., 1965)

Application of the autoradiographic techrique to the study of the excretion in the coleopterous
tnsect Tenebrio tnolitor L. (Marcuzzi, G.. Degasperi, P.,1964)

2. Dosimetry
See:

Radiation disinfestation of grain=The last & years. {Cornwell, R.B.,1983)

3. Isotope Dilution
Seeas

Determination of the content of y-hexachlorocyclobexane in technical samples by using
isotope dilution with ®CL  (Sieber, K. et al.,1964)

Identification of insect inclusion in x-rays of ponderosa pine bark infested by western pine
beetle, Dendroctonus brevicomis LeConte. (Berryman, A, A.,1964)

4. Labelled Pool Technique
See:

Aminc acid requirements for the wheat stem sawfly determined with glucose-J-C after
vacuumn-infiltration, (Kasting, R., McGinnis, A.J.,1984)

Glycine catabolism in Blaitells germanica (L.). {Mansingh, A., 1365)

Rate of incorperation of amino acids into the web prateins of cthe spider Arapeus dladematus CL
(Peakall, I B., 1963}

Nutritionally essential amino acids of Rhodnius prolixus {Stdl) determined with glucose-U- “C.
{Pickett, C., Friend, W.G.,1965)

The incorporation in vitro of 1-valine into the fat-hady protein of the larva of the blawfly,
Calliphora erythrocephala, {Price, .M., 1965)

Free amino acids of the virginia pine sawfly, Neodiption pratti Dyar: their chromatographic
determination and biosynthesiz. (Schaefer, €. H., 1964)
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5. Neutren Activation Analysis

1639'¢} Guinn, V.P., Schmitt, R. A. DETERMINATION OF PESTECIDE RESIDUES BY NEUTRON-
ACTIVATION ANALYSIS. Residue Rev. 5 (1963) 148-14,

Samplet and standards were activated at the same flux, time, and counting conditions o detsct the
following pesticide residues: Br from nemnatocides at 0% neutrons/em? sec from a Van de Graaff
accelerator and y-ray detection of 18 tmin ¥Br; also from a TRIGA reactor, a flux of 1012
neutronsfemn? sec to determine 1 ppm Br wikh sensitivities of 0. 005 ¥ *8r and 0. 01 y Br; detection
of 0.1y *Cl; *'Hg down to 0.1 ppm and with radiochemical separation sensitivities to 0. 001 ppm
were possible. Various neutron sources and radiation-detection instnyments were described in detail.
{CA 61:1964, 11239h)

1040¢") Riebarnsch, K. INAKTIVE MARKIERUNG VON INSEKTEN MIT DYSPROSIUM. (Inactive labelling
of insects with dysprosium). NachrBL dt. PfiSchutzdienst, Smueeg, 15, 10 (1963) 154-7, (In Getman}

Insects can be labelled with inactive dysprosium, which is subsequently rendered radicactive in a
nuclear reactor and measured in a scintillation counter. The procedure has all the advantages of
conventional radiotracer techniques without the danger of contaminating the experimental environ-
ment with radicactivity and the necessity of restricting the duration of the experiment because of
the short half-life of most of the conventional radiotracers so far used. Activation and rmeasurement
can take piace gt any time after labelling. The rareness of dysprosium ensures that the insects
contain none except that administered to rhem, and the period required for activation is so short
that other insect elements are not significantly affected and chemical recovery of the dysprosium
before measurement is unnecessary. The half-life of mdioactive dysprosium ( '**Dy) is 2. 32 h,

s0 that measurement czn be carried out severai hours after aceivation and, since only about a
millionth of the original activity persists after 43 h, the whole process repeated if necessary after
2d. An account is given of investigations carried out to develop an acceptable labelling technique.
Adults of Ceratitis capitata (Wied. } were fed an solutions of dyspresium chloride, the preparation
of which from cthe commercial oxide is described; ©. 1% solutions caused little harm to them, but
1% sokutions proved toxic, the insects dying within 3 d. A 0, 02% dysprosium concentration was
therefore selected. In one experiment, the insects were allowed to feed on the solution of 24 h

and then received a normal diet during the next 30 d. Every 3rd day during this peried, insects
were removed for activation. 1In another, the ingects received the solution far 10 d, at the end of
which they were dissected and the various parts, and also the eggs laid by the females, investigated
for their dysprosium content. Quantities of dysprosiutn amounting to 107" g were determinable with
a margin of emor of about 5%. At 10°° g, the miargin was abour 1. 3%. During 24 h of feeding,
about 1¢°¢ g dysprosium was ingested per individual, and about 5% of that atnount was still present
after a further 10 d. Feeding for up te 10 d resulted in no greater content of dysprosium in the flies
than was present after 1 d, and there was no difference in dysprosium content between males and
females or between indjviduals that were washed with hydrochleric acid o eliminate extemal
traces of dysprosium and those that were not. The content of dysprosium amounted to 0. 83 x 1078 g
in the abdomen, 0.16 x 1¢7® g In the head, 0.03 x 10°% g in the legs and 0. 003 X 107 g in

the wings. The amount in the epgs was between 0. 02 X 1075 and 0,15 X 107% g.

{Essentially RAE-A 53:1965, 381)

See alsoy

243 The estimation of adenctine triphosphate and related compounds in insect tissne,
(Heslop, 1. P, 1964)

6. Miscellaneous {including Radiography)

1041(1} Battelle Memorial Inst., Columbus, Ohio. THE DEVELOPMENT OF A GAMMA RADIOGRAPHIC
METHOD FOR THE UNDERWATER INSPECTION OF MARIME PILING. Summary Report, 15 Apr. 1956,

Thuliur-170 is used for the underwater inspection of 8. 5 in. -thick waterlogged marine piling,
The damaging effects of infestion with marine borers can thus be detected in time for replacement.
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1042() Carvalho, 1. P. de. CONTRIBUTION OF THE RADIOGRAPHIC METHOD FOR THE STUDY OF

1043

1044

1045

Sirotroga cerealella {Ollv. ). Agricultura, Lis. 19 (1968) 22-25. (In Pormguese)
Deleted

Guptavanij, P., Venard, C.E. A RADIOGRAPHIC STUDY OF THE QOESOPHAGEAL DIVERTICULA
AND STOMACH OF Aedes aegypti (L ). Mosquito News 25, 3 (1965) 288-83.

The study was undertaken to determine the location of a meal and to abserve the shape and position
of the organs containing it. Foods used were glucose salution, citrated rabbit blood, heparinized
fresh rabbit blood, and direct blood mmeals from mice. Various contzast media were nsed, the most
suitable being Hypaque (sodium 3, 5-diacetamido-2, 4, §-triiodobenzoate), at 0. 60 g/mni.  An
industrial x-ray unit (150 kV mbe with Be-window and a focal spot of 0.7 and 2. 5 mm) was
employed. The shape, size, and positions of the diverricula became clearly visible. Two similar
diverticula are Jocated dorsal to the oesophagus which occupy 1/3-1/2 of the anterior portion of the
thorax dorszl to the alimentary canal. The diverticula are separated at the midtine by longitudinal
flight muscles. The ventral diverticulum varies tremendously in size depending on the quantity
inside it. The oesophagus puts the three diverticula in communication with each other in such a
way that portions of their content can freely pass from one diverticulum to another by way of the
common chamber formed by the cesophagus.  After a blaod meal the stomach (a narrow tube along
most of its length} fills first from the posterior end. The venttal diverticulum is forced forwatd,
forming a chamber of air under pressure antericr to the stomach. The duct, the oesophagus, and
the dorsal diverticula all become inflated.

Kirkpatrick, R. L., Wilbur, R. A. THE DEVELOPMENT AND HABITS OF THE GRANARY WEEVIL
Sitophilus granarius WITHIN THE KERNEL OF WHEAT. 3. econ. Ent. 28, 8§ (1965) 979-85.

Radiographe were made with a General Electric ¥-ray Grain Inspection Unit using 20 k¥ and 5 mA
and a 2} min exposure to Type M Industrial film (Eastman Kodak Co. 1860). Radiographs of wheat
infested by granary weevil, 5. granarjus (L- ), were made daily frorms egg to emerged adult.  Enlarged
prints of the radiographs were mounted consecutively en illustratlon boards to facilitate study of
development and habits of the weevils. within kernels. Measurements of mnnel widths were used to
determine instars. A series of four increases in tunnel width oceurred, each of which was followed

by one or more days of static tunoel width. Each period of increased width paralleled feeding
activity; the static width formulated the following instar.

1046(3) 11, H., Ginocchio, S, Hawrylewicz, E.J. PROCEDURE FOR BIOASSAYING MOSQUITO

REPELLENTS IN LABORATORY ANIMALS. Proc. Soc. exp. Biol. Med. 113 (1963} 770-2.

Mice were injected intravenonsly with 0. 005 mlg of mouse weight of ar indicater solution
containing 20 mg of Blancophore (SVT-400, General Dyestuff Co., N.Y.) dye apd 20 2Ci of
-serum albumin, Mosquitoes were admitted for 30 min. They were subsequently radicassayed
and also counted under ultraviolet, when insects which had fed on mice appeared bright green while
the others remained black. The prospective repellent was administered to the mouse at a pre-
determined time prior to testing. Tn the experiments on Aedes aegymi N, N-diethyl toluamide,
Indalone, N, N-propylacetanilide, ronnel and thiamine hydrochloride were tested. The procedure
is successful for testing the effects of repellents on living mice, because of uniform mixing of

the radio-iodinated semum albumin within a very short period and becauvse it rersains restricted

to the vascular compartments. ‘The tectinique can also be used with ather small lab animals.
Experiments with urea- C did not give reproducible resnlts.

Levenbook, L, Dinamarca, M.L A SIMPLIFIED IONIZATFON CHAMBER PROCEDURE FOR THE
CONTINUOUS MEASUREMENT OF RESPIRATORY C¥0, OF INSECTS. Analyt. Biochem. 11, 2
(1965) 3914,

A vibrating-reed electrometer for contituously measuring the *C0, expired by insects which had
been injected with radicactive ghicose has been described (see Robinson and Chefurka: 1048).

A sitnplified and improved procedure is proposed here, in which the experimental Insect or other
smazll animal injected with an oxidizable “C-tracer is placed directly in the fonization chamber.
Living Phormia regina Meig. behaved very differently from dead insects with respect to fonization
in the chamber. Alanine-U- C was very rapidly ionized to ¥ CO,, lysine-U-“C very slowly.

For small insects weighing ~ 100 mg (or less) the Cary-Tolbert chamber requires no modification.
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1048  Robinson, L.R., Chefurka, W. CONTINUOUS MEASUREMENT OF C 40, RESPIRED BY INSECTS.
AN IONIZATION CHAMBER METHOD.  Analyr. Blochem. 9 {1964) 197-208.

Details of a methed and apparatus for continzous assay and recording of “CO, respired by insects
reated with MC-labelled taterials are described. The technique, based upon an ionization flow
chamber and vibrating-reed elecirometer, iy sensitive to less than 107 uCi of 1€ as ¥CO, in the
systemn and allows very economical use of labelled materials in the study of normal and pofsoned
metabolic pathways in vivo. (Aut: )}

104  Porter, M. 5., Sheen, E.M., AN AUTOMATIC ENTOMOLOGICAL SPECIES COUNTER. . 5. 22-4 of
“"Hanford Radlological Sciences Research and Development Annual Repert for 1563,
Gamersfelder, C.C., Green, J. K., Eds. HW-81746, General Electric Co. Hanford Atomic Products
Operation, Richiland Wash., fan. 1964.

During the study of radiation effects on entemological species such as the Tribolium castaneurn: and
confusum, it is necessary periodically to count colony populations. By hand, such counts are tedious
and tirne consuming; similarly, photographic methods require Laborious techniques. An automatic
counter for performing such tasks was developed. The instrument counts whole colonies of the
species being investigated. (Auth.)

1050  Smith G- N., Ludwig, P.D., Wright, K. C., Bauriedel, W.R. SIMPLE APPARATUS FOR
COMBUSTION OF SAMPLES CONTAINING #C-LABELED PESTICIDES FOR RESIDUE ANALYSIS.

J. agric. Fd Chem. 12, 2 (1964} 172-5.

A simple apparatus 15 described for the cornbustion of biclogical samples containing 4C-labelled
pesticides. The apparatus can be used to trap the liberated radicactive €O, as BaCC, or in
ethanclamine for scintillation counting. The apparatus is rapid, simple, safe to operate, and can
be used with any rype of biclogical sample. (Anth. )

See also;

580 Grasshopper neurcblast techoiques. (Carlson, J. G., Gaulden, M. E., 1964)
766 The contrel of spontaneous locomotot activity in Phormia regina Meigen. - IL Experiments
to determine the mechanism involved. (Green, G.W., 1964}
1017 Design of *Sr sources for ecological studies involving beta imadiation. (Menhinick, E.F.,1964)
1027 Some laboratory observations on the rates of development, mortality and ovipositicn of
several species of Bruchidae breeding in stored puises. (Howe, R. W., Currie, I E., 1864}

B. EBIBLIOGRAPHIES AND GENERAL SURVEY?S

1. Bibliographies

1051 Binggeli, M. -H. RADIOISOTOPES AND IONIZING RADIATIONS IN ENTOMOLOGY (1861-1963),
Bibliographical Series No. 15. STI/PUB/21/5, International Atotnic Energy Agency, Vienna
{Austriz). 1963, 576p.

Fully annctated bibliography for the 3-year period 1961-1983, a follow-up of the fimt volume
{Bibl. Series Mo. 9) which covered the 11-year period 1950-1960. Approxitnately 1600 references
on radioisotopes and radiations in entomelogy from reports and articles in journals and books are
given, complete with abstracts, Author, subject, and insecticide indexes are inclzded. A special
feature of the subjeet index is the citation, alongside sach reference, of the relevant radioisotope
or radiation employed in the study. Tabulated data are given on dispersal, sterilization, and
insecticides (synthesis, metabplisrn, residues).

1052 International Atemnic Energy Agency, Vienna {Austria). INFORMATION CIRCULAR ON RADIATION
TECHNEXUES AND THEIR APPLICATION TO INSECT PESTS. No.§5. WP/31/5. Sep. 1964, 22p.
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1053

The circular is pimed at disseminating research informatiosn to workers in the field. This circular
contains abstracts from seven papers presented at an agency panel on advances in insect population
control by the sterile male techiique, an ecological study, five stmdies each on ionizing radiatfon
and on rearing techniques, and 17 on chemosterilants.

Internationnl Atamic Energy Agency, Vienna (Austria). INFORMATION CIRCULAR ON RADIATION
TECHNIQUES AND THEIR APPLICATION TO INSECT PESTS. No.6. WP/1/6. June 1965, 14p.

The circular lists 7 ecological studies, 2 on the effects of ionizing radiation, ¥ on reariog techniques,
4 on radiation sterilizazion theory, and 8 on chemosterilants.

1054} Franz, .M., Laux, W. BIBLIOGRAFHIE TBER BIOLOGISCHE BEKAMPFUNG. (Bibliography on

1055

1056

1057

1058

10539

1060

biological contral). Entomophaga 8, 4 (1963) 263-334.

Bibliographical listing without abstracts, in alphabetica) order within. a particular section.

Section 9 deals with autocidal measures {p- 315-7): 43 references are cited, including work with
chemosterilants, The following bibliographical lists have already appeared: Part I: Entomophaga,
1:1956,107-112¢ @: ibid., 2:r1857,203-311; IM0: ibid. , 3:1958, 343-364; IV: ibid.,
4:1959,815-848: V:ibid. « 9:1960,205~-385;  VI: ibid. » B:1961,277-329; VI ibid. . B: 1963,
29-161,

franz, J. M., taux, W. BIBLIOGRAPHIE [JBER BIOLOGISCHE BEKAMPFUNG, (Bibliography on
biological control). Entumophaga 9, 4 (1964) 311-89.

Continuation of bibliography. Section 9 on autocidal measures (p. 376-80) contains 87 references,
Inclnding chemesterilants, which represents a 5% increase over the preceding year.

Klement, A. W., Ir., Schultz, V. TERRESTRIAL AND FRESHWATER RADIOECCOLOGY. A Selected
Bibliography — Supplement 2. TID-391 0, Suppl 2. March 1864, 123p.

This is the second supplement to the bibliography issued in March 1962, with a supplement in
February 1963. References are taken from the open literature, listed alphabetically by first anther.
When obtained from MSA, the abstract number iz given. No indexes are supplied, Numergis
entamological smdies are incinded.

Sc‘h.arffenbe:g. R 5., Pollard, L. K., Jr. CARBON-14. A COMPRFHENSIVE ANNITAL
BIBLIOGRAPHY OF APPLICATIONS IN CHEMISTRY, BIOLOGY AND MEDICINE. Jarn — Dec. 1963.
Los Angeles, Calbiochem, 1984, 126p. Vol 2.

2956 References are given ro 175 and foreign publications on “C-tracer techniues in biclegy,
chiemistry, and medicine, published from 1962 through 1663, An index of 4C-labelled compounds
Is included. A list of Y€, deuterium, 5, rritiym, and ¥N-labelied compounds available through
Calbiochem is also inclided. Some work relevant to entomology is included.

Ward, H. L. RADIOISOTOPES T AGRICULTURE: ANALYTICAL FROCEDURES, ANIMAL
HUSBANDRY, ENTOMODLOGY, FERTILIZER UPTAKE, GENERAL STUDIES, PHOTOSYNTHESIS,
FLANT GENETICS, AND FLANT PHYSIOLOGY., A selected bihliogra.phyA TID-8078, Suppl 1,
Division of Technical informarion Extension, AFC, May 1984, 2dp.

A very general survey containing a total of 229 selected references are presented from literature
published from 1958 - 1962 on uses of radicisotopes in agricultural seiences,

Ward, H.L. INSECT CONTROL BY RADIATION AND RADIOISOTOPES. TID-3579, Technical
Information Service Extension, AFC, Nov.1064, 32p.

101 References selected from the scientific literature published since 1961 are presented. An insect
index is included.

2. Burveys

Brown, A.W.A. TACTICS OF INSECT CONTROL, PARTICULARLY IN MEDICAL ENTCMOLOGY.
Can. Ent. 96, 1-2 (1964) 172-82,
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Overall review of control measures against insect pests, especially mesquitoes, Resistance
phenomena have been studied in numerous species.  Countermeasures against resistance include the
usé of synergists, non-detoxicatable analogues, and negatively-correlated compounds. Resistance
usually dictates a shift from the chiorinated hydrocarbon to the organophasphorus insecticides, thus
reducing the residue problem, particularly for wildlife. Alternative methods of control include

the sterile-male technique, with twa successful examples {Callitroga hormninivorax, Anastrepha ludens)
but no success yet with mosquicoes, and the use of chemosterilants, with an example of imminent
success against housefiles on islands. Chemosterilants however, like bacterlal toxins, are not free
from the possible development of resistance by detoxication,

1561 Chant, D-A. STRATEGY AND TACTICS OF INSECT CONTROL.  Can. Ent, 98, 1-2 (1964)182-201.

The background against which decisions on control strategy are made is explained and general
approaches to pest control are discussed in detall Canadian work on population dynamics that
Invelves research on the processes regulating oumbers is reviewed. Conventional and unconventional
methods of control, including insect sterilizarion, are considered and the need for an adequate
understanding -of Insect ecclogy is stressed.

1182 Conwell, B.B. INSECT CONTROL  p. 141-898 of "Massive Radiation Techniques".
Yefferson, 5., Ed. Lotidon, George Newnes Lid, 1964, 324p,

Comprehensive review article of research and applications of jonizing radiations for insect control.
The effects of radiation on developmental stages of insects are considered, also reports on
stimulating effects. Delayed growth and the production of deformities as well as modifications in
mobility and feeding are among the effects involved. Radiation disinfestation of stored products
13 discussed together with its associzted practical problems, and also insect control by sterile male
telease. 272 references.

1063(} Day, M.F., Bailey, S W., Nomis, N.R. USES OF RADIDACTIVITY IN ENTOMOLOGY AND
INSECT-PEST CONTROL.  Aust. Mys. Mag. 13, 9 {1961) 291-4,
Survey.

106402} Figura, ¥. PRESENT KNOWLEDGE ON THE USE OF RADIOISOTOPES AND IONIZING RADIATION
IN ENTOMOLOGY. Muovi Annali Ig: Microbiol. 12, 12 (1961) 158-70. (In Itallan)

1065 Freeman, P., Ed. INTERNATIONAL CONGRESS OF ENTOMOLOGY, 12, 15684, "Proceedings of
the 12th Intemational Congress of Entomology. London, 8-16 Jul 1984". London, 12th Intermational
Congress of Entomelogy®, 1965, 842p.

* ¢fo Royal Entomological Society of London, 41 Cueer's Gate, London, S. W. 7.
1066 Grobman, A. APPLICATIONS OF NUCLEAR ENERGY IN AGRICULTURE. Boln Jta Conirol Energfa
Atsmica 9, 48 (1964) 73-B4. (In Spanish)

The uses of radioisoropes and radiation in agriculiure are tabulated. The more important progress
made in studies on soll, physiology and vegetable autoecclogy, radicactive precipitation, and
entemmology is swnmarized. {NSA19:1965,4554)

1067) Huque, H. ROLE OF ATOMIC ENERGY IN INSECT STUDY AND CONTROL griculture Pakist.
13, 4 (1962) 77-80,
Brief, general survey of applications.

1068 Impens, R., Frangois, E., Riga, A, L'UTILISATION DES RADIOISOTOPES ET DES RAYONNEMENTS
EN ENTOCMOLOGIE APPLIQUEE. Annls Gﬂnblmx‘?_ﬁ {1964) 45-63,
Review article. The advantages and limitations of the methods are described. 13 references
{to 1863) are cited, including two IAEA Proceedings of Symposia.

1069 Kslazek, J. ATOMIC ENERGY IN RADIATION DAMAGE TO LIVING ORGANISMS.  Postepy
Nauk roln. 12 (1965) 181-5. (In Polish),
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The useful effects of sterilizing and pasteurizing deses of radfation are reviewed. Topics discussed
include: the physical properties of ionizing radiation; radiation-dose damage; disinfection of
grains, retardation of sprouting and germinarion of seed-type foods; steridization of insects (males)
and insect population conwol; changes in susceptability to disease due to induced mutations; and
use of radioisotopes in biological tesearch. (N5A 19:1965, 32631}

1070  Mercer, W. A., Ralls, J. W. USE OF ISOTOPES IN THE FOOD-CANNING INDUSTRY.
Bsotopes Radiat. Technol. 1, § (1964} 245-55.

Applications of isoropes in food processing research and quality control are reviewed. Applications
discussed in detail include research on raw food and containers, quality control, autoradiography of
crap samples treared with radicactive insecticides, research on food washing, and in the radiation
processing of foods, with emgphasis on the radio-sensitivity of spores of Clostridiumn botulinum

{19 references). (NSA18:1964, 22384)

10722 Nardon, P. A COLLOQUTUM ON THE USE OF RADICISOTOPES AND RADIATION IN THE CONTROL
OF INSECTS. Phytoma 15, 151 (1963) 20-22.

1072  O'Brien, R.D., Wolfe, L.S. "RADIATION, RADIQACTIVITY, AND INSECTS". New York,
Academic Press. 1964, 211lp

Invaluabie as a condensed intreduction to the impressive range of applications of radioisotopes and
fonizging radiations in entomology. The book is planned to give an account of academic and
utilitarian radiation smdies on insects. Various uses of radicisotopes in entomology, both for
Inbelling lnsects and for elucidating biochemical, physfological and roxicological mechanistos are
congidered. The book conains chaptets on the non-genertic effects of radlation, tagging, insece
control by irradiation, biochemistry, physiology, insects and light, organophosphorus lnsecticides,
chlorinated hydrocarbons, and misceilaneous other insecticides. Author and subject Indexes

are supplied.

1078  Rebredo, F. THE USE OF RADIOACTIVE ISOTOFES AND IONIZING RADIATIONS IN ENTOMOLOGY,
Spain. Serv. Plagas Forest. B, 7, 13 (1964) 42-51. (In Spanish)

General article.

10%4®) Taimr, L, Diabola, J. UTILIZATION OF RADIOACTIVE TRACERS IN AGRICULTURAL
ENTOMOLOGY,  Za vys. Urodu i1, 2(1963) 471~, (In Czech)
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TABLES AND INDEXES






TABLE 1

SYSTEMATIC LISTING OF INSECTS

AND RELATED ARTHROPODS



Table 1

Class Order Family Systematie Scientific Name
Code
ARACHNIDA
Araneida Ar
Agelenidae Ar.l
Agelena
Tegenaria
Argiopidae Ar. 13
Araneus diadematus Cl1.
Araneus sericatus
Epeiridae Ar.2
Epeita (Araneris)
Theridiidae Ar. 11
Latrodectus tredecimguttatus
Acarina Ac
Acaridae Ac. 1
Acarus siro Linnaeus
Dermanyssidae(?} Ac. 4
Echinclaelaps echidninus
Ixodidae Ac.8
Boophilus
Dermacentor andersoni Stiles
Hyalomma asiaticum
Tetranychidae Ac, 14
Teuanyehus telarius (L.)
Tetranychus urticae (Koch)
Tyrogiyphidae Ac, 16a | Tyroglyphus farinae
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Table 1

Common Name(s) Reference Mo, AF v P 3] E
spiders 305, 311
funnel-web weavers
227 +*
227 .
88 +
89, 20 +
oIk wedvers
227 +
comb-footed spiders
313 +
mites and ticks
acarid mites
grain mite 636, 1013 +
dermanyssid mites
288
hard-hacked ticks
227 +
Rocky Mountain 255 +
wood tick
&3¢9 +
spider mites
two-spotted 766 +
spider mite 98, 234, 410-1 *
877 +

AF =Insects of ageicultural of forestry importance

¥ =Insects of veterinary interest

P =Pests of public health or household significance
B =Beneficialiinsects

E =Insects chosen for experimental purposes.
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Tabkle 1 {cont,)

Class Order Family Sy’éﬁ‘:ﬂc Scientific Name
INSECTA
Ephermneroptera E
Baetidae E.1
Clo#on dipterum L.
Odonata F
Aeschnidae F.1
Aeschna grandis L.
Aeschng mixta (Late.)
Agrionidae F.2
Pyrrhosoma nymphula (Selz,)
Calopterygidae F.2a
Calopteryx splendens Haar
Calopteryx virgo(L. )
Cordulegastridae F.4
Cordulegaster boltonii (Donov, )
Lestidae F.7
Lestes sponsa Hans,
Libellulidae F.8
Leucorthinia rublcunda L.
Plathemis lydia
Sympetrum vulgatum (L.}
Orthoptera H
Acrididae H.1

Chorthippus brunneus

Chortophaga viridifasciata (DeG.)
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Table 1 {cont. }

Commeon Name(s} Reference No, AF P B E
mayflies
34 +
damselflies and
dragonflies
34 +
249 +
249 +
513 +
249 +
249 -
249 +
34 +
36 +
249 +
cocizoaches, 521, 530
grasshoppers and
allies
grasshoppers
129 +
green-striped 57, 134-5, 189, 170, 520, 540-1, 552 +
grasshopper
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Table 1 (cont, )

Class

Order

Family

Systematic
Code

Scientific Name

INSECTA

Crthoprerz

Acrididae

Cynacanthacris tartarica

Locusta migratoria

Melanoplus differentialis (Thos.)

Podisma sapporense

Romalea microptera (F.de B.)

Schistocerca gregaria Forzk,

Schistocerca vage

Biattidae

Blaberus craniifer

Blaberus gigantens

Blattella germanica (L.)

Eurycotis floridana

Leucophaea maderae {F.)

Nauphoeta cinerea

Parcoblatta spp,

Periplanets americana (..)

Gryllidae

Acheta domesticus (L.)

{rylins bimaculatus

Gryllus domesticus L.

Qecanthus domesticus

Phasmatidae

H. %

Caransius morosus Br.

Terigoniidae

Crchelimum

Fsoptera

Rhinotermitidae

Reticulitermes flavipes (Kollar)
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tan,e 1 (cont,)

Common Name(s) Reference No. AF P B E
129 +
60, 73, 220, 535, 795, 984 +
differential 59, 143-4, 148, 181, 186, 192, 253, +
grasshopper 567
84 +
eastern lubber 177, 251 +
grasshopper
desert locust 90, 70, 75, 102, 124, 129, 244-5, 813 +
58 4
cockroaches
T96-8 + +
190 + +
German ceckroach 69, 83~4, 193, 195, 321, 241-b, 350, +
408, 445, 457-8, 500, 860
136, 190, 193-6 +
Madeirza roach 224 +
209 +
woed cockevach 41, 858 +
American 49, 188, 201, 218, 221-2, 235, +
cockroach 263-4, 258, 260, 356, 398, 417, 434,
454, 457-8, 788, 850
crickets 935
European brown or 417, 177, 858-9, 86O +
home cricket
a7 +
domestic cricker 202, B850 +
green cricket a +
walkingsticks
stick insect 252 +
longhorn grass-
hoppers and
larydids
11 +
termites 1037
eastern subterranean 1037 +
termite
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Table 1 {cont, )

Class Order Family Systematic Scientific Name
Code
INSECTA Psocoptera L
Psocidae L2
Psocopiera
Anoplura o]
Pediculidae 0.4
Pediculus humanus humanus L.
Hemiptera
{Heteroptera} Q
Lypaeidae Q.10
Oncopels fasciatus (Dall, )
Myridae Q.11
Lygus hesperus
Orthotylus virescens {Douglas and
Scott)
Trygonorylus fulgoris {Prokelisia}
Penmatomidae Q.15
Eurygaster integriceps Put.
Reduviidae Q.18
Rhodnius prolixus (Stil)
Triatoma infestans
Herniptera QQ
{Homoptera)
Aphididae 00C. 2
Aphis fabae Scop.
Hyperomyzus staphyleae Koch
Myzocallis discoler Monetl
Myzus petsicae
Cercopidae QQ.4

Clastoptera proteus
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Tablel {cont, )

Cammon Name{s) Reference No, AF B E
booldiee and psocids
peocids
bark louse 960 +
sucking lice
human lice
body louse 40, 366
true bugs
lygaeid bugs
large milkweed bug 33, 118, 241, 417, 428, 434, 312, B2(, +
858
plant bugs
285 N
297 .
311
stink bugs
grain bug 1 +
91, 179, 639, 308 +
351, 388
aphids, leafhoppers, 275
planthoppers, scale
insects and alilies
aphids erplant lice
bean aphid as, 295, 319 +
318 +
957-8 "
green peachaphid 295, 319 +
spittlebugs
dogwood spittlebug 916, 958 *
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Table 1 {cont. )

5 :
Class Order Family ystematic Scientific Name
Code
INSECTA Hemiptera Chermidae Q.5
(Homoptera )
Phylloxera
Cicadellidae 0.6
Caligypona pellucida F.
Dalbulus maidis
Javesella pellucida F,
(Tassidae) Limotettix stricla
Scaphytopius magdalensis
Pseudococcidae Q.18
Planococcoides njalensis {Laing)
Planococcus cimi (Rissc)
Psyllidae Q0.19
Paylla pyricola Foerst,
Mecoptera 5
Panorpidae 5.3
Panorpa comimunis
Trichoptera T
Limnephilidae T.2
Glyphotaelivs puntatelineatusRetz |
Halesus interpunctatus Zett,
Lepidoptera u
E *
Arctiidae U,2

Arctia caia

Rhyparia purpurata

¥ Available information was not sufficient 1o permit the assignment of families,
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Table 1 {cont.)

Common Name(s) Reference No. AF P B E
bark-, gall-aphids
and phyiloxeras
786 +
leathoppers
304 +
cotn leafhopper 283 +
202 +
561 -
958 +
mealybugs
280 +
citrus mealybug 592 +
jumping plantlice
or psyllids
pear psylla 317 +
scorpionflies
scorpionflies
98, 118, 182 +
caddisflies
34 +
34 +
butterflies, moths, 740 + +
shdppers
silkworms 64, 86, 151, 163, 176, 507, 509, 518, + +
542-3, 549, 550-1, 624, 652, 654-5,
661, 686, 698, 702-3, 719, 727-33, 755
tiger moths and allies
262
262
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Table 1 {cont. }

Class Ceder Family Sys:;:;:tic Scientific Name
INSECTA Lepidaptera Bombycidae U.3
Bombyx mori (L. )
Crambidae u.8
Chilo partellus{zonellus) Swinhoe
Chilo suppressalis (Wik.}
Galleriidae U.12
Galleria mellonella (L.}
Gelechiidae U.13
Grorimoscherna operculella (Zell.
Pectinophora gossypiella {Saund. )
Pectinophora malvelia Hbst,
Sitotroga cerealella (Oliv,)
Hesperiidae 7,19
Calpedes ethliug (Stoll)
Lencopteridae U.22z
Leucoptera coffeella Guer.
Lymantriidae U.25
Porzherria dispar (L.)
Nacmidae U.29

Agrotis orthogoniz Morr,

Agrotis ypsilon (Rottemburg)

Chloridea obsoleza

Hadena basilinea

Helicthis virescens {F. }
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Table 1 {cont, )

Common Nameqs) Reference No, AF B E
silkworm moths
silkworm 45, 51, 53, B0, }06-8, 111, 131-2,
138, 142, 153-4, 175, 215-7, 226,
2317, 912-3, 518, 726, Thd, TTL-5, 817,
621, B44-5, B9, 938, 1083, 1036, 11/320 + +
grass moths
maize and jowar 2 +
stalk borer
Asziatic rice borer 138, 422, 428 +
wax moths
greater wax moth 268-9 + +
gelechid moths
peotate tuberworm 635, T89-4, T84, 513 +
pink bollworm 649, 971, 995, 1026 +
maltlow moth H584-a +
Angumois grain 830-2, 1013, 1042 +
moth
sidppers
large canna leaf 234 +
roller
coffee leaf miner 1000 +
tussock moths
g£Ypsy moth 816, 838 +
owlet moths and
undetwings
pale western 281 +
cutworm
Bo3 +
659, 971 +
grain moth 1 +
tobacco budworm 263 +
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Tabie 1 (cont.)

Class

Order

Family

Systematic
Code

Scientific Name

INSECTA

Lepidoprera

Noctuidae

Heliothis zea (Boddie)

Laphygina exigua

Laphygma frugiperda (J, E. Smith)

Prodenia eridania (Cram, )

Prodenia litura

Pgeudaletia unipuncta (Haw, }

Trichoplusia ni (Hbn.)

Nymphalidae

Aglais urticae

Araschnia levana

Inachis io

Olethreutidae

U, 33

Carpocapsa pomonella (L.)

Eucosma sonomana Kearforr

Grapholita molesta {Busck)

Petrova albicapitana Busck

Papilionidae

Papilic demodocus

Phycitidae

U.36

Cadra cautella (Wlk.)

Ephestia (= Anagasta)

Ephesia cautella

Ephestia elusella (Hbn.)

Ephestia kilhniella Z,

Paramyelois transiteila {Wilk.)

Psychidae

Thyridopteryx ephemeraeformis
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Table 1 {cont.)

Common Name(s} Reference No, B E
bollworm, corn 393, 401-2
earworm, tomaio
fruitworm
971
falt armyworm 348
SOUENETN ATMYWOLT 23
cotton leaf worm 381, 386-7
803
cabbage looper 283
brush-footed
hurterflies
262 +
262 +
262 +
olethreutid moth
codling moth 971, 998-9
Jjackpine shoot borex 1028
orfenral fiuit moth 263
pitch nodule borer 1028
262
almond moth 651, 1003
T41-2
almond moth 846
tobacco moth 1019
Mediterranean flour 791, 858
moth
navel arangewogm 228
bagworm moths
evergreen bagworm 834
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Table 1 {(cont.)

Class Order Family Systematic Scientific Name
Code
INSECTA | Lepidoptera Pyralidae L4l
Cepeyra cephalonica Stanton
Diatraea saccharalis (F,)
Ecromyelois ceratoniae (Zell, }
Plodiz interpunctella (Hba.)
Pytaustidae U, 42
Ostrinia nubilalis (Hbn, )
Saturnidae U,43
Antheraea pernyi
Antheraea polyphetnus
Artacus ricini
Hyalophera cecrepia (L.)
Samia cynthia {Drury)
Samia ricini
Sphingidae U.46
Celeric euphorbiae
Protoparce™ sexta (Johan.)
Torwicidae U.49
Argyroploce leucotreta Meyr
Argyrotaenia velutinana {W1k,)
Platynota stultana {Wlshm)
Coleoptera v
Ancbiidae V.1
Lasioderma sermricorne (F. }
Bogrichidae V.5

Rhyzopertha deminica {F.}

* Approved generic name: Manduca
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Table1 (cont, }

Common Name(s) Reference No. AF P B E
pyralid moths
633 3
658
carch moth 9 +
Indian meal-moth 651, 1013, 1019 *
pyraustid moths
European corm boger B804, 971 +
glant ilkworm moths
oak silkworm 82, 113, 139 +
polyphemus moth 150 + +
138, 143 n
cecropia moth 46, 120, 171, 182, 188, 192, 198-9,201 | + +
cynthia moth 120, 150, 234 + +
137 +
sphynx moths
731 +
tobaceo hornw orm 218, 263, 358, 485 +
leaf rolier moths
§47 +
red-banded leaf 356 +
eoller
omnivorous leaf 871 +
roller
deathwatch and
drugstore beeties
ciparette beetle 651, 1013 +
false powder-post
beetles
lesser grain borer 1013 +
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Table 1 (cont, )

Class Order Family Systematic Scientific Name
Code
INSECTA Coleoptera Bruchidae V.7
Acanthoscelides obtectus (Say)
Callosobrrchus maculatus (F.)
Callosobruchus thodesianus
Callogobruchns subinnotarus Pic
Cerambycidae V.12 | Oberea schaumii Lec.
Chrysomelidae V.13
Chrysotnela knabi Brown
Diabrotica virgifera Lec.
Galeruca tanaceti (L.}
Leptinotarsa decemlineata (Say)
Oulema melanopa (L. )
Coccinellidae V.18
Chilocorus bipostulatus L.
Epilactina philippinensts
Epilachna varivestis Muls.
Prototheca zopfil
Cucujidae V.18
Oryzaephiiue tnercator {Fauvel)
Cryzaephilus surinamensis {L.)
Curculionidae V.19

Anthonomus grandis Boh,

Calandra granaria (L, )

Conotrachelus necuphar

Cryptorchynetos lapathi L,

Pissodes steobi (Peck)
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Table 1 {cont. }

Common Name(s} Reference Nao, AF B E
sced beetles
bean weevil 271 +
cowpea weevil 874 +
1027 +
819 +
long-homed beetles 1028
or ronndheaded
wood borers
leaf beetles
willow leaf beetle 3%, A3 +
WeStern corn 338 +
tootworm
264-5 +
Colorado (potato) 3, 417, 471 +
beetle
cereal leaf beetle 767, 924 *
lady beetles
10
T80 +
Mexican beanbeetle 748, 780 +
271
cucufid or flat
bark beetles
merchant grainbeetle | 846, 1003 +
saw-toothed grain 641, 872, 1019 +
beetle
snout beetles ar
weevils
hall weevil 38, 48, 200, 204-7, 261, 345, 360, 363, +
393-4, 401, 500, 823
granary weevil 868, 884-5, 971, 1009 +
plum curculic 820 +
5
white-pine weevil 1028 +
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Table 1 {cont. )

. Systematic —
1 O, F 1 s
Class rder armily Code cientific Name
INSECTA | Coleoptera Curculionidae Sitophilus granarins (L.}
Sitophilus eryzae (L. )
Sitophilus sasakdi (Tak, )
Sitephilus zeamais Mots,
Sternochetus lapathi (L,
Sternochetus mangiferae (F. )
Dermestidae V.20
Anthrenus flaviceps Lec, (vorax
Waterh, )
Attagenus picens (Oliv. )
Trogoderma glabrum Hbat,
Dytiscidae V.21
Dytiscus marginalis
Elateridae V.22
Conoderus vesperinus (F. )
Niddulidae V.35
Meligathes aeneus F.
Scarabaeidae V.41
Amphimallon majalis (Raz. )
Melolontha vulgaris F,
Scolytidae V.42

Dendroctonus brevicornis Lec,

Derdroctonus frontalis Zimm,

ps confusus (Lec. )
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Table1 (cont, )

Comnon Name(s)

Reference No,

granary weevil 653, 872, 883-7, B899, DOO, 971, 1001,
1009, 1014, 1045
rice weevil 553, 760, 768, 1013
68
rice weevil 653, 768, Bil
poplar and willow 1028
weevll
mango weevil 879, 1618
dermestid beetles
825
blackcarpet beetle 1613
656, 1013
predaceocus diving 214 +
beetles
178
click beetles,
wireworms
tobacco wireworm 263
sap beetles
292
scarabs
European chafer 820
cockcha fer 975, 11/1270
bark beetles
wasterrr, southwestern 1023
pine beetle
southern-, Arizona-, 1025

smaller Mexican
pine beetle

California five-
spined ips

840-1, 843, 958, 960
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Table 1 (cont. )

Class

Order

Fatmily

Systematic
Code

Scientific Name

INSECTA

Coleoptera

Tenebrionidae

V.48

QCcnera hispida (Forsk, )

Pelecyphorus densicollis Hom

Pimelia

Pimelia angulata expiata (Peyer. )

Pimelia angulata lesnei {Peyer,)

Stenomorpha puncricollis Lec,

Tenebrio molitor L,

Tenebroides mauritanicus (L, )

Tribolium

Tribelium castaneumn Hbst

Tribolium coofusum Duy.

Hymenoptera

Apidae

Apis mellifera L,

Apis mellifica

Braconidae

Habrobracon juglandis

Habrebracon sericpae

Macrocentrus ancylivorus Rok.

Phanerotoma flavitestacea Fischer

Cephidae

Cephus cinctus Nort,

Chalcididae

Copidosoma koehleri Blanch,

(Fteromalidae?)

Mormoniella

Mormeniella viripennis (Wlk, }
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Table 1 {cont. )

Commmon MName(s) Reference Mo, AF B E
dackling heetles
762
308
79
762
762
308
yellow mealworm 55, B3, 248, 258, T78, 773, 732-3, + +
858-9, 260
1019
a1 + +
red flour beerle 512, 836, 653, 675-7, TEy, Bl4, 538, + +
B90-3, 913-4, 919-23, 929, 959, 1049
confused flour beetle | 638, 653, 657, 673, 675-6, 769, 774, + +
848-7, 851, 872, 330-1. BS0-3, 900,
g02-4, 918, 922-3, 959, 1013, 1019, 1049
bumble, carpenter,
honey, and stingless
bees
honey bee 43-b, 211-2, 283, 282, 6805, 373, 912 +
66, 240, 24% +
braccnids
35, 533, 857, 953 +
763-4 .
11 +
stern sawflies
wheat stemn sawflies 7% +
chalcids
763-4 +
813, 712 %
619, 628-9, 815 +
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Table 1 {cont. }

Class

Order

Farnily

Systematic
Code

Scientific Name

INSECTA

Hymencptera

Cynipidae

Dryocosmus kurlphilus Yasumatsu

Diprionidae

Neodiprion fulviceps

Neodiprion pratd Roh.,

Formicidae

Acanthomyops claviger Roger

Camponotus castanens Latr.

Camponotus herculeanus L.

Camponotus ligniperda Latr,

Crematogaster

Dorytnyrmex

Formica integra

Formica polyctena

Lasius umbtartus (Nyl. )

Pogonomyrmex occidentalis{Cress)

Tetramorium caespitum (L.)

Siricidae

W.23

Sirex longicauda Middlk,

Sphecidae

Dahlbomjnus

Dahlbominus fuliginosms

Dahlbominus fuscipennis (Zett.)

Sceliphren cementatium

Trypoxylon peliturn

Trichogrammatidae

Ww.28

Trichegramma semifumatum
(Perking)

306

I



Tablel (cont. )

Common Name(s) Reference No, AF B E
cynipids or gall wasps
chestnut gall wasp a3s +
conifer sawflies
840‘3 +
Virginia pine sawfly 101, 202, 213-4 +
ants
smaller yellow ant Tl +
30 +
carpenter ants 287-9 +
287, 289 +
311 +
cominon ant 311
908, 958 +
277, 287 +
894 +
120 +
horntatls
1030 N
cicada killers,
mud-daubers, and
sand wasps
504 +
590 +
591, 805, B3s, 925 +
mud-dauber wasp 309, 310 +
. mud-dauber wasp ace, 310 +
minute egg parasgtes
303, 763 +
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Tablel (cont. }

Class

Order

Family

Systematic
Code

Scientific Name

INSECTA

Hymenoptera

Vespidae

W.29

Paravespula germanica

Paravespula vulparis

Diptera

Calliphoridae

Calliphora erythrocephala (Meig. )

Callitrega hominivorax {Coq.)

Cochliomyia hominivorax {Coq. }

Lucilia

Lucilia cuprina

Lucilia sericata

Phaenicia cuprina

FPhaenicia sericata

Phormia regina

Protophormia terrae-—novae
(Rob. -Desv. )

Chironomidae

Acricotopus lucidus

Chironomus tentans

Chirenomus thurnmmi

Culiccides barbosi Wirth & Blanton

Culicoides furens Poey

Smittia

Smittia parthenogenetica

Chloropidae

Eippelates pusio Loew

Culicidae

Aedes gegyptl (L.)

Aedes atropalpus (Coq. )
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Tablel {cont,)

Commoen Name(s)

Reference Mo,

AF

hornets, yellow jackets
and potter wasps

240 +
2801 -
flies
blowflies 272
blowfly 54, 12, 74, 76-8, 94-5, 103-5, 118,

118, 159, 172-4, 208, 238-9, 247,
643, 800

} screw-wortn {ly

642, 905, 1060

495, 905, 967, 94, 981-3, 982

blowfly 632 +
blowfly 88

sheep maggor fly 320, 978

blow fly 152

sheep maggot fly 2170

black blowfly

136, 1BS, 208, 219, 266, 765

notthern blowfly,
carmrion fly

361, 771, 827-8

56, 74, 123, 306

229
61, 114, 122, 158, 930, %4¢, 950, 954-5 +
167, 180, 519, T30 +
8 +
6 +
119, 233 +
130 +
chloropid flies
eye gnat 637, 854 +
mosguitoes
yellow fever 13, 25, 42, 99, 276, 279, 286, 337, 348, +
mosquitc a72, 377, 498, 557, 927-8, M9, O7IL,

1044, 1048

314
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Tablel (cont,)

Clazs

Order

Family

Systematic
Code

Scientific Name

INSECTA

Dipteza

Culicidae

X.11

Aedes caraphylla Dyar

Aedes nigromaculfs (Ludlow)

Anopheles albimanus

Anepheles atroparvus

Anopheles punctipennis (Say)

Anopheles quadrimacuiatus Say

Anopheles sergenti

Anopheles stephensi

Culex pipiens fatigans Wied.

Culex pipiens quinquefasciatusSay

Culex quinguefasciatus Say

Culex restuans Theob,

Culex tarsalis

Culex territans Wik,

Cuterebridae

Dermatobia hominis

Drosophilidae

Drosophiia

Drosophila buskii

Drosophila hydei

Drosophila melanogaster
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Table 1 {cont, )

Cammon Name(s) Reference No, AF B E
145
424
464
508, 638
314

cormnon malaria 286, 498, 630, 758, 907, 971

mnosquito
273-4
299, 318
362, 630, 971

southern house 204, 464, B30

mosquito
M3
314
362, 313
314

rabbit bots, rodent

bots

human bot fly 988
15, 22, 81, 118, 148, 165, 321, 505, 507, -+
811, 514, 519, 524, 526, 534, 545, 548,
553, 556, 564, 569, 575, 591-2, 584, 588,
589, 595, 588, 600, 611, 614, 645, 664,
670, 689, 696, 708, T12, 736, 738, 744,
755, 780, 878, 882, 908, 233, 945-6
91, 184, 166 +
112, 161, 249, 515 +
14,16,17,18,21,23,24,26,27,58,82,86-7,87, ¥
42,87b,1049,126-8, 140;146-7,152, 160, 225,
508-10,516-7,523,525,527-9,531-2, 536-8,
544,5¢6-7, 554,556, 5589, 560,562-3, 5656,
568,570-9,580-9,593-7,599,601-5,608-9,
#10,612,616-8,620-3,625-"7,631,640,660-4,
665-17,669,671-2,674,678-9,680,682-5,
687-8,690+5,697-8,"T00, 7047, 709~ 18,
720-5,734-56, 737,739,743, 7145- 7,751, 153,
757.781,773,779,784, 787,789, 822,833, 848,
862,865,B567-8,875-6,382,8689,895, 909,910,
$11,915,917,926, 831,934, 938-9,941-4, 547,
871
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Table 1 (cont. }

Class Order Family Systematic Scientific Name
Code
INSECTA | Diptera Drosophilidae X.14 | Drosophila psendoohscura
Drosophila sirmulans
Drosophila subcbscura
Drosophila virilis
Drosophila willistoni
Muscidae X. 19
Haemarobiz irritans (L.)
Musca domestica L,
Stomoxys caleitrans (L. )
Mycetophilidae X.20
Sciara coprophila Lint,
Oestridas x.21
Hypoderma linestum {De Vill.)
Otitidae X.22
Euxesta notata (Wied, }
Psjlidae X.26
Psila rosae (F.)
Sarcophagidae X.29
Sarcophaga bullata
Sarcophaga peragrina
Sciatidae X.28a
Rhyrchosciara angelaé
Simuliidae X. 30
Syrphidae X

Eristalis tenax (L. )

312




Tabie 1 {cont. )

Commen Name(s) Reference No. AF P B E
¥66, 932, 93T, 948 +
126, 598 +
a5 +
141, 810 +
607, 615, 435 +

house flies, stable

flies, and aliies

horn fly 644, 971

house fly 19, 47, 110, 116~8, 155, 188, 191, + + +
197, 203, 218, 239, 243, 267, 278,
321, 324, 336-7, 344, 347, 450, 354,
358, 385, 396, d08, 404, 417, 423, 447,
454, 457-8, 460-5, 468, 496, 499, 500,
S04, 7a6, 785, TUR-3, BOH, B36-7, 84Y,
H452-4

stable Fy 321, 395, 4860, 495, 500

fungus gnats

house plant gnat 121, 188, 231-2 +

bor and warble flies

common cartle grub 634

otitid flies

spotied root maggot 853 +

carrot rust fly 44 +

flesh flies
85 +
863-4

fungus gnats
133. 156-7. 250, 522 +

hlack flies 3¢l

flower Fias

drone fly a4 + +
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Table 1{cont. )

Syst: t
Class Order Family ystematie Scientific Mame
Code
TNSECTA Diptera Tephritidae X.35
Anastrepha ludens (Loew)
Ceratitis capitata (Wied.)
Dacus cucurbitae Cog.
Dacus dorsalis Hendel
Dacus oleae (Gmel, )
Dacus tryoni
Rhagoleris cerasi
Bhagoletis pomonella {Walsh)
Syphonaptera Y
Pulicidae Y.2

Xenppsylla cheopis {Rothsch, )
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Table 1 (cont. }

Common Name(s) Reference Mo, AF B E

fruit flies 650, 881, 1004

Mexican fruit fly 8Q7, 1060 +

Mediterranean 12, 302, 749, 971, 976, 978, 980, +
fruit fly 9B4-9, 990-1, %93, 999, 1035, 1040

melon fly 749, 994 +

oriental fruit fly 49, 977, 1035 +

olive fruir fly B24, 971, 984 +

Queensland fruit fly 799 +

chemry fmir fly 296 +

apple maggot 8 +

fleas

pulicid fleas

oriental rat flea 20
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TABLE 2

LETHAL RADIATION EFFECTS



Table 2

Life Cycle
Stage
. Systematic (e = egg
Order Family Cade Insect ¢ = lavea
P = pupa
a = adult]
Acarina Tyroglyphidae Ac 18a Tyroglyphus.farinae e
a
Orthoptera | Acrididae H1 Schistocerca gregaria (Forsk. ) [
[desert locust]
2 {2-5} %
4" young"
Lepidoptera; Tettricidae Uag Platynara stultana (Wishm) a ?
[omnivorous leaf roller]
ad
Coleoptera | Bostrichidae Vo Rhyzopertha dominfca (F,)
[iesser prain borer]
p.2
Bruchidae V7 Calloggbmchus maculatus (F, )
[cowpea weewil] e
¢
P
a
Cucujidae V18 Oryzaephilus surinamensis (L. ) e
[saw-tcothed grain beetle)
2
Peatly
Plate
a
Curculionidae V19 Sitophilus granarius (L, } e
[granary weevil]
£
P
a
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Table 2

Age Temperatute . Ref,
Radiation Dose. Lethal dose (LD)/days )
[days] el (Dydays |\
¥ 12000 R 100
877
18000 - 20 000R 100430, 40
¥ 90000 - 120 000 R 100
y 2500 - 7000R 100 818
150060 - 120 000 R 100/4
-1 ¥ 16000 B > 99 (e}
87
-1 b4 32000 R > 89 ({e)
30 ¥ 7000 rad 50/63
651
30 ¥ 25 000 rad 99, 9/63
3 27 ¥ 1000 rad 50 h
3 21 ¥ 3000 rad 100
2 500 rad 50
14 27 ¥ 6000 rad 100 - 874
5000 rad 50
2 2 4 > 10000 < 20 000 rad 100
. 100 000 1ad 50/2
- 27
0-1 ¥ 176 000 rad 100/2 J
1-2 30 y 9600 rad 99, 9/21 )
10-11 10 y 8600 rad 99, 9/21
20-21 30 y 14 500 rad 99, 8/21 [ 641
22-23 a0 y 30800 rad 99, 9/21
0-14 a0 Y 20600 rad 99,21 J
0-8 26 y
4000 rep
6-26 26 Y
- 100/28(a) L 811
=3
26-32 8 Y 11200 rep
32-36 26 ¥
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Table 2 fcont, )

Order

Family

Systematic
Code

Insecr

Life Cycle
Stage

le = egg

{ =larva

P = pupa

a = adult]

¢ oleoptera

Curcunlionidae

Sitophilus granarius (L.)
[granary weevill

a (6 strains)

a (6 strains)

|

Sitophilus oryzae (L.)
(rice weevil]

a (7 saing)

a (7 strains)

Sitopltilus zearnais Mots.

a (3 strains)

a {3 srains)

e

¢

p

a

Stemochenss mangiferas (F.)
[mango weevill

IThnature

Scolytidae

Vv 42

Ips confusus (Lec,)

ad

Tenebrionidae

V 48

Tribolium castaneurn Hest.
[red flour beetle]
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Table 2 (cont.)

Age Temperature | o diation Dose Lethaldose (LD)/days | "o
[days] ["C3 No.
0- 4 26 y
4000 rep
7-11 26 ¥ 99, 9/60 1014
28-32 26 ¥
711 26 y } 9000 rep
¥ 5000 rad 100 1009
26-31 ¥ 10 700-tad 99, 9/56 882
0- 1 15 y 15300 - 20 500 tad 100/56
} 899
a0 ¥ 100/14
21 24-25 ¥ 12 000 rad 100/216
. } 1601
21 24-25 ¥ 16 000 rad 100/21
9-14 26 y 5000 - 7500 rad 50/21 }
853
9-14 26 y 7800-14 500 rad 99.9/21
x BOOOR 100750
Bad
¥ (hypoxia) 14000 R 100/50
7-11 26 y 5000 - 5500 rad 50/16
653
7-11 26 y 7400 - 8300 rad 99. 9/16
7-11 31700 - ) 7
26 ¥ 4300 rad 50/21 | ess
7-11 26 y 5600 - 13700 rad 99, 9/21 )
:
- 26
-5 L{ } 4000 rep
5-20 26 y
160721 (a) L 811
se2d 26 Y } 11200 rep
28-29 26 y ]
¥ 30000 - 60000 rad 100 874
y > 75000 rad 100/14 1018
¥ 7500 R 50/11.5 843
4-11 26 y 11806 - 15000 1ad 50/21 653
21200 - 34 500 rad 99.9/21
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Table 2 (cont, )

Order

Family

Systematic
Code

Insect

Life Cycle
Stage
[e=egg
2 =larva
p = pupa
a = adult]

Coleoptera

‘Tenebrionidae

V 46

Tribolitm castaneum Hbst,
[red flour beetle]

e

p

a

Tribolium confusum Duyv.
[confusad flour beetla]

a (4 strains)

Diptera

Chioropidae

Hippelates pusio Loew
[eye gnat]

ag

a9

ag

Drosophilidae

Drosephila melanogaster (Meig. )

Tephritidae

Anastrepha ludens {Loaw)

Ceratitis capitara (Wied. )
[Mediterranean fruit flyl
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Table % {cont,}

Age Temperature s Ref,
Radiation L D
Ldays] re ia; DPose ethal dose (LD)/days No
2-3 an ¥ 10 900 rad 99, 9/28 A
14-15 30 ¥ 10 500 rad 99. 8/28
| 869
26-27 a0 ¥ 25800 rad 99, 9/28
0-14 30 ¥ 21500 rad 99, 9/28 J
4-11 26 ¥y 8250 - 10800 rad 50/24 I
12 300 - 22 200 rad 99, 9/24
2- 3 30 b4 4400 rad 89.9/28
14-15 a0 ¥ 5200 rad 99, 9/28 - 869
30-31 30 y 14 500 rad 99, 9/28 )
0-14 30 ¥ 128001ad 99, 9/28 69
random 27 y 30000 - 69000 rad 100/30 881
2 d pre- 21 ¥ 15000 R 50 W
emergence
Y 100/54
. >15000 R 100721 |
92-3 2¢ 854
Y 100/8
75000 R
Y 10077
Y 135000 R 108/3 )
1 25 % 96 000 R 50 )
- 862
1 25 x 45000 R 50 ]
1 25 ¥ 2000 R 99, 9/1 A
10 y 1500 R 99.5 (a)
26 807
5-7 ¥ 25000 R 100 {a)
1 y 50000 R 50/21
2-4 286 y 5000 - 15000 R 100
971
7 26 y 70000 R 100
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STERILIZATION DATA



Table 3

326

Life Cycle
Stage
Systematic (e = egg
1
Order Family Code Ingect &= larea
P = pupa
a = adult]
Acarina Acaridae Acl Acarus siro L.
(grain mite]
Ixodidae Ac 8 Hyalomma asiaticum ag
Tetranychidae Ac 14 Tetranychus relarius L. ag
[owo-spotted spider mite]
¢ deutonyinph
Lepidoptera | Gelecchidae uis Gnorimoschema opereulella (Zell,) 2
[porato tuberworni]
Pt
B
a
Pectinophota gossypiella (Saund. ) P
[pink boll worm]
P
PR
P
Noctnidae u29 Chiorides obsoleta po
Olethreutidae U 33 Carpocapsa pomoenella (L, ) Po
[codling moth]
Phyeitidae uas Paramyelois transitellz (Wlk. ) pg o
[navel orangeworm]
Cadra cauteila (Wik.) pa
[almand moth]
ma
Tertricidae 7 49 Argyroploce leucotreta Meyr € to a¥)
Coleoptera Ancbiidae Vi1 Ladoderma serricarne pea
[cigarerte beetle)
*)} Original not
available




Table 2

Age Temper-
8 8
[h=howus) ature Radiation Dase t;;;lllty };e:
d=dayw] [ %] ] '
¥ > 25000 R 655
x 3000R 100 839
24 ¥ > 82000 R
768
24 Y 32000 R 10¢
Bd 7 18 000 rad 100
635
8d 15000 1ad 169
5,84d 21
shortly 24000 R 100 813
after ¥
SIMErgency
1d A Y 6000 R 100
ad ¥ 8000 R 100
a0 o
5d ¥ 2ZO00R 100 649
7d ¥ 40000 R 100
74 ¥ 55000 R 100
post 23-25 ¥ 8000 - 20000 R 650
COCOo
mature ¥ 40000 rad 98 998
~84d 28 ¥ 50000 tad "compliete” 996
mostly ¥ 2700 rad 50
pupze 28 651
y 286500 rad 99
¥ 5000 - 70000 R 847
K ? mote susceptible)
23 ¥ 10000 rad 99,9 651
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Tahle 3 {cont.)

[rice weevil]

Life Cycle
Stage
Systernatic {e=egg
Crd Famil
er amily Code Insect ) ~larva
P~ pupa
a=adult]
Coleoptera Bostrichidae V5 Rhyzopertha dorninica (F.) p
(lesser grain bozer} +
a
pta
Pta
Bruchidae v Callosobruchus maculacos (F. ) agg
[cowpea weevil]
Caoccinellidae V 18 Epilachna varivestis Muls, Pg
[Mexican bean beetle]
Pcr
a4 Q-d
Cucujidae V18 Oryzaephilus surinamensis (L., e
[s2w-toothed grain beetle]
[
Pearly
Plate
a
Curculionidae V18 $icophilug granarins {L.) & {6 strains)
[granary weevil]
: {
2
a
Sitophilus oryzae {L.) a {3 srrains)
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Table 3 {cont, )

Age Temper- i1s
{h=hour(s) ature Radiaticn Dose 5‘?;‘]1“3' iff‘
dedaye)} | [°C) L% o
32-35d
¥ 2200 rad 50
474 %0 651
11000 rad 89,9
16 000 rad 00
0-1d y 10000 rad 100 874
¥ 1600 - 16000 B 100
b
4000 - 16000 R e T48
2- 3d 8000 ~ 16 GO0 R 100
1-2d ¥ 8600 rad
10-11d ¥y 6500 rad
30 o 9.9
20-21d Y 7700 rad 641
22-23d ¥ 12 000 tad
0-1a4d 7 15300 rad
3-3144d 26 Y ~ 10 000 rad 9.9 653
¢-3d ] y 2000 rep 98
3- &d b4 2000 rep 79
g-104d Y 2800 rep 78
10-17d ¥ 2800 rep &
26
17-264d [ y 2800 rep 97 -
¥ 4000 rep lethal and/or
sterilizing
26-324 ¥ 4000 rep 98
32-36d k4 4000 rep 97 J
Y 5000 rad 99,4
2ld 25-28 1001
¥ 16 000 rad 160
7-11d 26 ¥ 7000 rad 98.9 653
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Table 3 (cont.)

Life Cycle
Stage
. Systematic fe=egg
Order Family Code Insect 1= larva
P = pupa
a = gdut]
Coleoptera Curculionidae V19 Sitophilus zeatnais Mots. a (3 srrains)
e
e
2
P
a
Sternochetus mangiferae (F.) a
{mangoe weevil]
Dermestidae ¥ 20 Anthonomus grandis SBoh, ag
[boll weevil]
Trogoderma glabrum a
Scolytidae Vv 42 Ips confusus (Lec, ) a9
3y
Tenebrionidae V 46 Tribolium castaneum Ehsr. a (5 urains)
(red flour beetle}
Tdbolinum confusum Duv. a (4 strains)
[confused flour beetle]
&
Diptera Calliphoridae X5 Lucilia sercata Py
[sheep maggot fiy]
Pa
Chloropidae X1 Rippelates pusic Loew Po
[eye gnat)
P
Pg: Par ¥
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Table 3 {conr.)

Age

Tempet-

Sterili Ref,
[ti=hour{s) ature Radiation Dose [e;,] v No
d=day(s)] {°C1 )
7-11d 26 ¥ B0OD rad 60,9 653
¥y 1000 rep 99
¢- 34 y 1400 rep 100
¥ 1400 rep 1
8- 54 y 2000 rep 49
5~ 7d Y 2000 tep g5 L s11
28
8-13d ). ¥ 2000 rep 85
15-20d ¥ 2000 rep o8
22-244 ¥ 4000 rep 99.9
¥ 2800 rep 9
28-294 ¥ 4000 rep 100
¥ 20000 rad 1018
12-36h ¥ BOCO R 100 823
T 25000 R 104 656
10000 R "almost complete”
newly 843
emerged 500 R “almost complete”
4-11d 26 7 9500 rad 99,9 853
4-114d %8 ¥ 8000 rad 9g. 8 653
30 d 27 Y 4000 rad > 89,9 687
¥ > 4500 rep 100(2)
o078
¥ > 6000 rep 100(2)
Y 4700 R
2d 637
before 21 Y 3750 R
emergence
4500 R *) parital recovery 854

after 21 d
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Table 3 {cont.)

Life Cycle
Stape
, Systemartic [e=egg
Order Family Code Insect ¢ = larva
p = pupa
a = adult]
Diptera Chloropidae X105 Hippelates pusio Loew ag
B
ag_ of
Culicidae X1 Anopheles atroparvus
Anopheles quadrimaculatus Say P
[commeon malara mosquito]
P
Muscidae X 19 Haemartobia irritans (L.} Pg. &
[horn fiy]
Musca domestica L. P
{house: flyl
Cestridae X 21 Hypoderma lineatum (de Vill, ) p2
[comnmen cartle grub)
Per
Tephritidae X 35 Ceratitls capitata Pg
[Mediterranean fruit fly]
P
Dacus cucutbitae Coq, P
[melon f1y]
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Takle 3 {coar. )

Age Temper-
Steil f.
[h=hours) | asure Radiatioa Dose ;;: ]“Y i‘z
d = day(s)] el ' )
4900 R
24-36 h 27 4550 R 637
5000 R > 99 854
x 5000 B 106 638
»24h 27 7 10000 - 12000 R 756
0-24 h Y 12000 R 207
104d frome 27 y 5000 R 100 644
31-54 h
27 2850 R 758
before 7
eclosion
30-33 ¥ 2500 R 160
&4
a0~35 ¥ 5000 R 100
2- ad 26 ¥ » 5000 R 971
8 26 ¥ H000 - 10000 R 7L
9BD
field ¥ 9500 R 100 904
conditiotis

333






TABLE 4

RADIOTRACER STUDIES ON INSECTICIDES 1.2)

Data have been assembled in the following categories:

BOTANICALS AND DERIVATIVES

CHLORINATED ARYL HYDROCARBONS (containing 6 or more chlorines)
DDT RELATIVES (diphenyl aliphatics)

FUMIGANTS

NICOTINE ALKALOIDS {including ANABASINE and related compounds)
PHOSPHORUS-CONTAINING COMPOUNDS

=2 ™0 0@

A. ALIPHATIC DERIVATIVES
C. ARYL (PHENYL) DERIVATIVES
H, HETEROCYCLIC DERIVATIVES
CHEMOSTERILANTS
CARBAMATES

Y. SYNERGISTS

1) Chemical names and "other dedignations” for compounds cited in the bibliography have been
compiled after consulting E. E. Kenaga's "Commercial and Experimental Organic Insecticides"
(1963 Revision) in Bull, ent. Soc. Am, 9: 2, 1963, 67-103 and (1866 Revision) in 12: 2, 1966, 161-217.
The chemical categories have been mainiained, apart from slight modifications. Two indexes
(i) Commoen and Manufacturers' Names Index, and (fiy Letter-and-Number Index (the latter differing
somewhat from the separate Number and Letter Indexes of the article) have also been prepared.

2) The chemical name used in accordance with the ptinciples of Chemical Abstracts nomenclature
is generally marked with an asterisk, *
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INSECTICIDE INDEXES

COMMON AND MANUFACTURERS' NAMES INDEX

Insacticide Category Insecticide Category
aldrin C.4 tmalathion P/A.B
Alkron P/C.2 Malathion P/A.B
aminocarh X.4 Malix (o) -]
aphoxide R.1 Maracil ® X.4
arpacarb X2 mercaptodimethur X3
Azodrin P/A.3 metcaptophos P/A.B
Basudin P/H.S Mesurol @ X.3
Baygon @ X.2 metaphoxide R.3
Bidrin PA4 metepa ra
Black Leaf (40) N, 1 methyl aphoxide R.3
Butacide Y.1 methyl pazathion P/C.1
carbaryl X.8 Megon P/C.1
chlordane c.3 Muscotox P/H.1
Chlorophenothene D.1 myeicisin Y.8
chiorophos P/A.1 Mankar P/C.9
Chlorthion P/C. B Neguvon P/A]
d-trans-chrysanthemumic acid B.3 nicotine {suiphare) H.1
Cidial P/C. 13 Niran P/C.E
Ciodrin ® P/C. 14 Oerachior c.a
Colep P/C.S Octa-Klor c.a
cobé B.1 Octalene Cc.4
Cygon P/A, 10 paracxon pfC.a
demeton P/A.5 parathion PIC.2
derris B.1 phorate P/A. 6
diazinen P/H.5 plperonyl butoxide .1
dichlarvos B/A.2 Prolan D.4
dihydrosafrole Y.3 Prolate P/H.3
Dimephentheate P/C.13 propaxur Xx.2
dimethoate P/A, 10 prussic acid F.3
dirnerilan X7 pyrethrin I B.2
Dimerilan ® X.7 pyrethrin I B.2
Dirperilane X7 pyrethrum B.2
Dipreres P/AL1 Rhothane ® D.2
Diptetex P/AL Rogor P/A.10
Di-Syson PiALT TotEnong B.1
dithisdemeton P/AT safrole .2
Durshan F/H. 4 Sevin X.8
Drylox P/AL Sutfox-Cide Y. 4
Fkatine P/AT alfoxide Y.4
endosulfan C.6 Sunithion P/C. 7
Ewrolene P/C.9 Systox P/A.S
Famophos P/C.12 Teledrin c.1
famphur P/C. 12 tepa R.1
Fenchlorphos P/C. 8 Thanite T.6
fluernorctic acid R.4 Thimet P/A.6
Folithion B/C.T Thiodan c.8
paramexans c.1/2 Thiophos p/C.2
Herkol P/A.2Z thiotepa ®2
hydrogen eyanide F.3 trichlorfon F/A.1
Imidan P/H.3 Trolene BAC. D
Isclan & X.1 Tugon P/ALL
Kelthane & D.3 Unden ® X.2
Korlan P/C. 9 Vapana P/A.2
lindane c.1/2 Vikane F.1
Lurgo P/C.11 Warbex ® P/C.12
majaoxon P/A.9 Zectran® X.8
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LETTER AND NUMBER INDEX

Chemical Chemical
Letter/Numbey classification Lerter/Mumber classification
code code

AC 3911 P/A.G ENT 25784 X.4
AC 12880 F/A.10 ENT &0003 R.3
Amer. Cyan, 3422 BfC.2 FwW-293 D.3
APD R.1 G-23611 x.1
Bayer 8173 P/A.S G-24480 P/H.5
Bayer 9010 x.z2 G5-13332 X7
Bayer 9026 X.3 Bayer H-321 X.3
Rayer 19639 P/AT HCH C.1/2
Bayer 22408 P/H.2 HEN F.3
Bayer 37344 X.3 HEOD C.5
Bayer 39007 X.2 HHDHN C.4
Bayer 41831 P/C. 7 Hoe 2671 C.6
Bayer 44646 X. 4 Bayer L13/5¢ BPfALL
Bayer 21/199 P/H. 1 L11/8 P/A.B
Bayer 22/120 P/C. 8 MAPO R.3
BHC C.1/2 NC-262 BfA. 10
gamma BHC. C.1/2 Niagara 5462 o8
BIO~5462 C.6 R-1504 P/H, 3
CL 38023 P/C,12 sSD 3562 P/A. 4
CP-14357 c.q 5D 4402 P/C. 14
C58454 D.4 5D 9128 B/4. 8
DDD D2 Shell SD-4294 P/C, 14
DT b.1 Sumirome S-11024 BP/C. 6
Daoweo. 139® X.5 TDE D.2
Dow ET-14 F/C. 9 Velsicol 1068 c.3
Dow ET-57 P/C. B
Bayer E-600 P/C. 3 Compounds identified
Bayer E-601 P/C. 1 by murmber only
Bayer E-605 RFfC. 2 666 c.1/2
E-1059 P/A.B 1068 c.8
ENT 24850 piA_ 10 1805 P/C. 16
ENT 24370 P/H, 2 4049 P/AB
ENT 24915 R.1 7744 X.6
ENT 25726 X.3 Compound 118 C. 4
ENT 25766 x5 Compound 497 C.5
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AUTHOR INDEX

CORPORATE AUTHOR INDEX
The Author is single or first author where references are underlined.

Avomic Energy of Canada Lid., Chalk River, Ont., Canada: 804

Battelle Memorial Inst. , Columbus, Ohio, USA: 1041

International Atomic Energy Agency, 11-13 Kimnmerring, Vienna I, Austria: 984, 1052, 1053
National Institute of Genetics, Misima, Japan: bog

National Institute of Radiological Sciences, Chiba City, Japan: 505

Norsk Hydro's Institute for Cancer Research, Oslo, HNorway: 80

Oak Ridge National Laboratory, OQak Ridge, Tenn., USA: 250, g}_. 544, 568, 5_@. EE. _E_J_._3_
Organismo Internacional Regional de Sanidad Agropecuaria, San Salvador, El Salvador: ﬂ
Rochester University, Rochester, N, Y., USA: 511

Vitro Engineering Co., MNew York, M. Y., USA: 1021

World Health Organization, Geneva, Switzerland. 630

PERSONAL AUTHOR INDEX

Abdel-Hamid, F. M. Deparunent of Radiobiclogy, Atomic Energy Establistiment,
382, 383 National Research Centre, Dokli, Cairo, UAR

Abdel-Malek, A. A Deparmment of Entamology, Faculty of Science, Cairo University,
273, 274 Giza, UAR,

Abdel-Wahab, A M. Department of Entomalogy. Univenity of California, Berkeley,
459 Calif., USA

Abeleva, E A, Instimute of Biological Physics, Academy of Sciences of the USSR,
QSJ 556, 664 Leninsky prospekt 33, Moscow, USSR

Abrahamson, S Department of Zoology, Univessity of Wisconsin, Madison 6,
526 Wis., USA.
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Abro, A
521

Adams, AL
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Acbemald, P.C.
122

Agarwal, H C.
189

Agosin, M.
351

Aitken, W.M.
390

Aite,
420
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Akai, H.
53, 237
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1028
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684
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Alexander, M. L.

867, 737

Alfert, M.
124

Alley, D. A,
981, 982

Alred, I. M.
951

Altenburg, E
38

Alworth, W. L
410, 471

Amer, N. M.
802

Ammon, F.-I.
761

Armmeon, H
54

Animal Disease Eradication Division, ARS, USDA, Mission,
Tex., UUSA.

Oregon State Univessity, Corvallis, Ore,, USA.

Univemity of Chile, Santiago, Chile, South Amegica.
Department of Agriculture, Wellington, New Zealand.
University of Helsinki, Helsinki, Finland.

Central Food Technological Research Institute, Mysore 2, India,
The University of Tokyo, Seéricultural Experiment Station,
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The University of Michipan, Ann Arbor, Mich., USA.
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Genetics Foundarion, The University of Texas, Austin, Tex., USA.

Univemsity of California, Berkeley, Calif., USA.

Entomology Research Division, ARS, USDA, Mission, Tex., USA
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