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FOREWORD
AVANT-PROPOS
NPEINCIOBHE

PREFACIO

' The present bibliography on Radioisotopes and Ionizing Radiations in
Entomology*, covering 1961 to 1963 inclusive, is a direct continuation of
the first volume** which covered the period of 1950 to 1960, It is significant
of the tremendous increase in research that the amount of work published
during the three-year interval of 1961 to 1963 exceeds that of the preceding
eleven years. An attempt has been made to maintain a fully annotated
documentation for reference purposes in thia broad field,

As before, a special effort has been made io present sufficient detail
with each reference, Absiracts have therefore been inciuded. A spécial
feature of the detailed subject index available is the indication of the particu-
lar radicisotope or radiation used, given with individual reference evitations.
Somie data on ifgect dlapersa) and sterilization, and on insecticidés are ghown
in tabular form. It 18 hoped that the biblicgraphy will prove of practical
use to the gpeclalist requiring a rapid survey of relevant publications in
related disciplines, the person in seéarch of detsiled documentation on some
particular aspect, and the scientist in a developing country whose access to
the world literature might be somewhat limited.

The bibliography was compiled by Mrs. M. Binggeli of the Agericy's Division
of Scientific and Technical Information.

Readers are invited to adress thelr suggestiona and other correspondence
regarding the "Bibliographical Series" to: The Director, Divigion of
Sclentific'and Technical Information, International Atomic Energy Agency,
Kérntmer Ring 11, Vienna I, Austria,

#* Bibliographical Sarfes of the IARA No, 15,
*¥ “Bibliographical Series of the IAEA No, 8,

La présente bibliographie congacrée aux radicigotopes et aux rayonne-
menis ionisants en entomologie* couvre les années 1861, 1962 et 1963 et
fait suite au premier volume** qui correspond & la période 1850-1960, Le
fait que.le volume consacré aux t¥ols années 1961-1963 contienne plus de
références que le.précédent, qui couvralt un intervalle de 11 ans, souligne .
l'essor rapide de la recherche. On s'est efforcé de pr"é_sqnte:n, comme pré-
cédemment, une documentiation complétement annotée sur ce vaste domaine
& des fins de référence. L L

Comme dans le précédent volume, on a'est efforcé suriout de donner
suffisamment de détails sur chaque ouvrage ¢itd, notamment en donnant un
bref résumé et 1index détaillé par sujets epéceifie le radioisotope ou le
rayonnement utilisé et donne des indications sur chague cps, Certains ren-

selgnements sur la dispersion et la stérilisation des insectes sont donnés
sous forme de tableaux. On espdre que cetie bibliographie intéressera les
spécialistes qui désirent consulier rapidement la liste des publications dans



les disciplines connexes, et les hormmes de acience des pays 'en voie de dé-
veloppement qui peuvent avolr des difficultés i accéder aux ouvrages publiés
dans le monde,

Cette bibliographie a été établie par Mme M. Binggeli, de la Division
de la documentation scientifique et technique de 1'Agence,

Les lecteurs sont priés d'adresser leurs suggestions et toute la corres-
pondance concernant la collection «Bibliographies» au Directeur de la Divi-
slon de la documentation scientifique et technique, Agence internationale de
1'énergie atomique, Vienne I, Kirntner Ring 11, Autriche.

* Callection «Bibliographiess (ALEA), 5°15,
** Collection <«Bibliographiecs{AIEA), n°9,

Hacrosamas Gubmuorpadus no BOonpocaM HCHOALS0BAHUS PagHOAKTHBHHX
HIOTONOR H NOHAIKMPY R IHX HAIYYeHHS B SHTOMOJOTHH® OXPATHBAeT nepHox
1961 —1963 rr. BKANUHTENLHO ¥ ABAAETCS NPOACKXEHHEM NEPBOTO ToMa**,
B KXOTOPHHA BOWNN MaTepuank, onybaukorauszie B 1950 —1960 or. ITokaza-
TéleM TOro OrpOMHOTC Pa3sMaxs, KOTODPHE NPHHAAH 3a 9TO BDeMA HAYYHO-
HCCaeAoBaTeABCKHe paboTs B faHuofl obmacrn, serreTcd T, Hro c 1961 r.
no 1963 r, 6mno oayGauxoBaHo Goanme TPYAOR, YeM 34 NpeIROyiliae OIUH-
Hamuare Aer. Jng Toro, wrabi oSAeruMTE YHTATEAD ciparoyno-GHG#Orpa -
$uvecknit nouck B paccmaTpunaemolt mrpokrol obaascTH, ocoboe sHUMaHKe Suoc
yaeneno TOMYy, YTobM Bo Bcex 6e3 MCKAmYeHHS pasgenax Gubmmorpadun no-
KYMEeHTaUHOHHKH MaTepuan Gua npejcTapieH MOIHO .

Kak u B nepeom ToMe, S:au npunoxenn Bce ycunud, wrobu Gubnarorpa-
fudeckHe onucanus GHIE KaK MOXHO Gosee HEdopMaTHRHNMY; ¢ 2TOR Leksn
B xaxayw 6ubnmuorpaduuecky® cnpasky SiZO BRINYEHD 0o Bo3MOXHOCTH Soan-
me SNeMeHTOB ¥ B xamioe GuGanorpaduuecxoe onucanue — anoramus. OT-
AHYHTENBHON 4ePTOR NOAPOGHOIO NPeAMETHOrO YKAal3aTeAN SRANETCH TO, 4YT0
PAZNORIOTONL § HANYUEHHA NPMBENOHE C YKASAHNOM HOMepos Gubauorpadu-
HECKHX OMUCEHNA, B KOTODHIX OHH YIOMHHANTCE. PAX RaHHEX IO XaNBHOCTH
MHUTPaLUH H CTEPHIH3ALNE HACEKOMEX, & TaK®e N0 HHCEKTHIIAAAM npeAcTaB~
nen B fopme rabauu. Bubamorpadus paccuursma Kak Ha CoeLHaTHCTOR, pa—
GOTANINMNX B CMEXHHX ¢ paceMaTpERaemoll obmacTax Hayku, AnA KoTopitx ona
MOXET OKa3aThCA HCTOUHUKOM I'OTOBOR sKchpecc-unbopMannu no HHTEpeCcYD -
MMM BHX TeMaM, TaK ¥ 'HA /HU, BeTYHHX JOCKOHANBHE AOKYMEHTAYHOHHEf OBCK
no xakoA-Huby AL Ha NpoSaen, FRTTRIUXCH NpelIMeToM DacCMOTPeHNHE XaNAOl
Subanorpadnu, a Taxxe HE yueMuX PA’BUBANMKXCE CTPAH ¢ OTDAHHYEHHHMH
KHHKHHMH pPeCypcaMn, _ :

Bubmorpadns cocraenena coTpyaHnNelt OTzena HaydHo-texrHYecKkod HH-
dopmalmn ArearcTaa r-mofi M. BrErrem. -

OpocsBa Bce 3aMevanud, NOXeNMaHUN ¥ npenACcXeHHs, Kacabmuecs "By~
'Gmorpaémgcxoﬁ cepuit", HanpaBnATH NC anpecy: ApcTpha, Bewa I, KepuTnep
Punr, 1113, Mexaynaposnoe aredTcTso no aTOMHON SHepTHH, Huperropy
‘Orgera HayuHo-TexHmyecxol undopmanmy,

* "Bubanorpaguaeckan cepra”, Nt15.
** "Bubiaworpafuvecxas cepun”, N29,



La presente bibliografia sobre el empleo de radiolsStopos y radiaciones
jonizantes en entomologfa*, que abarca los afios 1861, 1862 y 1983, es con~
tinuacién directa del primer volumen**, que recogia lae obras publicadas
entre 1950 ¥y 1960. El enorme auge que ha cobrado la investigacién se de-
muestra por el hecho de que sdlo en el trienfo 1961-1963 ge han publicadd
mis obrae gque en los once afos anteriores. Se ha procurado completar la
bibliograffa con gran nimero de notas y referencias para facilitar 1a con-
sulta de las obras que tratan de esta extenza esferz.

Como en el primer volumen, se ha procurado dar cada referencia con
suficiente detalle, y con cada obra citada se da un breve resumen de su con-
tenido. Una caracteristica especial del detallado {ndfce de materias de esta
publicacidn es que con la referencia se indican loa radioisétopos o radia-
ciones utilizados. Algunos datos sobre dispersién y esterilizacidn de los
insectos y otros sobre los insecticidas se presentan en cuadros. Se espera
que la bibliografia sea de utilidad para los especialistas que necesiten un
breve andlisie de las publicaciones importantes en materias afines a su es-
pecialidad, para las personas que bugquen una documentacidn detallada sobre
cuestiones determinadas y para los cientificoe de los pafses en desarrollo
que & veces tropiezan con dificultades para obtener lag obras publicadas.

Ha preparado la bibliografia la Sra. M. Binggeli, de la Divisidn de
Informacidn Cientifica y Técnica del Organismo.

Se ruega a log lectores que envien sus observaclones y la corresponden-
cia relativa a la «Coleccifn de Bibliografias», al Director de la Diviaidn de
Informacidn Clentifica y Técnica, Organismo Internacional de Energia At6- .
mica, Kirntoer Ring 11, Viena I (Austria),

¥ Colecci6n de. Bibliograffss del OTEA, NT15,
# ¥ Coleccibn de Bibllograffas del OIEA, N9,
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INTRODUCTION

GUIDE ON COMPILATION

SOURCES

The bibliography was compiled from the open literature. A firast routine
search consisted of scanning eelected secondary sources:
(a) Absiracting journals

Biological Abstracts (BA)

Bulletin Bibliographique (BEB): Isotopes. Rayonnements. Agri-
culture. ({Includes keywords but no
abstracts)

Chemical Abstracts (CA) :

Dissertation Abstracts (DA)

Nuclear Science Abstracts (NSA)

Nuclear Science Abstracts Japan {(NSA/J)

{b} Title listings

Agricultural Index (AD)

Bibliography of Agriculture (BAg)

Current Science

Subsequently, primary sources were scanned, abstracts being prepared
where necessary, and references cited in original papers followed up:
Numerocus books, conference proceedings bibliographies, reports, and se-
lected journals were scamned, including review series such as: “Advances
in Pest Control Research', Vol.5 {Metcalf, R.L., Ed.), Interscience
Publishers, New York (1962). "Annual Review of Entomology", Vol.7 (1962),
Vol. 8 (1963), (Steinhaus, E.A., Smith, R.F., Eds), Annual Reviews, Inc.,
Palo Alto, Calif. "Advancesin Genetics', Vol. 10 (1861); Vol.1l (1982},
(Caspari, E.W., Thoday, J.M., Eds}), Academic Preas, New York.

The source of each abstract is indicated by means of the abbreviations
above or by "(Auth.)"” where the author's own abstract has been used; when
no source is cited the abstract has been prepared by the compiler. Papers
published as abstracts only were cited verbatim,

Reports
L}

Some progress reports, preprints a.n.d absiracts of, so far, unpublished
Conference Papers have been included; they are considered to bhe valuable
ag indicationse of future developments.

REFERENCES

References are arranged according to subject matter asg laid out in the
table of contents. Articles reviewing the particular subject or of & general



or introductory nature are placed at the beginning of a section. Such reviews
are more specific than those contained in BIBLIOGRAPHIES AND GENERAL
SURVEYS, where broad fielde are surveyed. Within a section, references
are listed alphahetically by firet author. References which were published
prior io 1961 but had not been included in the preceding bibliography are
marked by an asterisk.

Crossg-References

These are cited at the end of each section, giving the (Engliah) title,
first author, the year of publication and the reference number. Despite the
very complete subject index cross-referencing has been used extensively.

TECHNIQUES

Selected papers representative of particular techniques (e.g. autoradio-
graphy, dosimetry, neutron activation analysis, etc.) have been grouped
together.

ADDENDUM

Ag in the first volume, documentation on radioisctope and radiation
studies on nematodes of agricultural interest has been included.

INDEXES
{1) Author Index

Underlining is used to indicate the first author, in cases of joint author-
ship. As far ag possible, up—to—date affiliatione have been indicated for
each author,

{2) Subject Index

A complete subject Index is provided. The radioisctopes or radiations
used are ilndicated with each reference. The following convention hag been
adopted concerning the position in which they are cited with regard to a par-
ticular study. When the radioigotopes or radiations represent the cause
they precede the phenomenoh, when used as a tool for analyzing existing
conditions they follow the phenomenon under study. This is illustrated below.

Radloigotopes
Studies using the same radioisotope are listed under that igsotope, with the

exception of H3, CM, and P32; gince these isotopes have been applied particularly
widely, they are more logically approached via the problem investigated.



Radiojsotope Radiation

PR genetic effects: 479 y: ovary: 1185
{genetic effects incurred through {effectsof y-imadfation on ovary)
e of PR) .

. X malformarions: 1266

(effecta of x-irradiation in terms of
malformations produced)

B/MEA: radicsensitivity: 1160-

(/= addjrional experimental factor,
introduced before, during or after

iradiarion)
dispersal, PB: 72 development, x: 1507
{dispersal waced by tneans of P®) {development detected and studied

by means of %-rays)

Radiations

Due to the large number of references involving the use of v and xrays,
thege ionizing radiations have not been entered as separate headings in the
subject index.

Ingecta

Scientific and common names have been given. In order to facilitate
the use of the index for the non-aspecialiet, ingects have not been listed by
order or family, but rather uhder common names., Thua, aphids, ants, cock-
roacher, gragshoppers, fruit flies, locusts, mosquitoes, and gilkworms
have been used as group headings rather than applying the scientific approach
of, e.g., clagsing cockroaches,and gragshoppers and locusis together under
Orthopters, or under Blattidae and Acrididae, respectively.

Insecticides

Metabolic studies are not indicated specifically: where particular at-
tention has been paid to residue analysis or insecticide synthesis this is
mentioned with the citation, Special i%dexes (No. 3 and 4) have been compiled.

(3) Common and Manufacturers' Insecticide Name Index

{4} Letter—and-Number Insecticide index

APPENDIX

Table I on the dispersal of radicisotope-marked insects indicates one
area in which radicisotopes have been used widely and with considerable



Buccegs. The complexity of facters which enter into range determinations
do not allow eagy tabulation of data, and the table represents an illustration
rather than a comprehensive summary of resulte obtained by means of
radioisotopes.

Table II aummarizen data on the radiation-induced sterilization of 42
species of ingects, and lists the insect, the atage irradiated, the dose and
radiation used and, where applicable, additional variables which modified
the effects of irradiation.

Takle 111 lista radictracer studies on insecticides; the chemical names
and other designations are indicated for the various metabolic and other
studies tabulated. The particular radioisotope used is listed, together with
the animal or plant investigated, or the analysis or synthesis carried cut.

ACKNOWLEDGEMENTS

The compiler of the bibliography is greatly indebted to Dr. J.C. Keller,
of the Joint FAO/IAEA Division of Atomic Energy in Agriculture, who has
been very helpful throughout its preparation; to Dr. J. Monro, of the Di-
vision of Research and Isotopes, for his comments and advice on various
occasions, and to Dr. E.E. Kenaga, of the Dow Chemical Company, Midland,
Michigan, USA, for permission to use the chemical names and other desig-
nations for certain compounds* as set out in his article "Commercial and
Experimental Organic Insecticides”, in Bull. ent. Soc. Amer. 9, 2 {1963}
67 -103.

SURVEY

The following introduction is a commentary on the main lines of
regearch in which radioisotopes and ionizing radiations have been used in
the period under review. For detalled information reference is made to
the relevant gections of the bibliography. The discussion on isotopes (p.4)
is more extensive than on radistions (p.21) because of the great variety of
problems investigated. The main applications of radiation have been sum-—
marized, particular emphasis being given to those fielde in which the IAEA
is actively engaged.

PROBLEMS IN THE USE OF RADIOISOTOPES
{1) Choice

The choice of an isotope in entornology is governed to a considerable
extent by its toxicity to the insects, its effective half-life, and iis suitability
as an emitter. The energy and {ype of emiseion {8 or ¥) determines in turn
the equipment required for ita detection. For example P22 has most often
been used for dispersal studies (Table I) because it is easily detected, fairly

* See Table III



safe in use, and has an adeguate half-life; its relatively weak S-emission is,
however, useless for tracing insects underground, and for this purpose a
powerful y—emitter such as Co% must be used. Problems involved in the
choice of isotopes have been reviewed by various authors (4, 453, 451, 481}).
The extent to which tagging has become a routine operation may be gauged
from the fact that the release of lots of 3 X 106 P32-labelled mosquitoes has
been reported (66).

In labelling insects several methods have been used, depending on the
radioisotope, the species, the developmental stage o be labelled, and the
conditions and period of observation envisaged. Commonly insects are
‘reared in a labelled medium or with access to labelled water (457). Thus
P32 -labelled honey was used for tagging ants (43), Aul%8-labelled nutrients
for bumble hees (44), and other lzbelled fooda for variocus other species (65,
73, 84, 449, 450, 452). Alfernative techniques include labelling via radio-
active plant hosts (12, 15, 16, 21, 25) and animal hosts { 39, 140-1, 448,
450, 482, 483, 485-7, 489-91), dipping (63, 83, 89, 98}, painting (459, 463),
spraying (71, 455), direct injection (175), exposure to radioactive gases,
and the attachment of labelling strips (12, 13). In some cases two lots of
the same ingect have been labelled with different isotopes in order to identify
different release sites (69).

Apart from the above examples, a number of additional labelling tech-
niques and devices have been developed to suit particular needs (e.g. 64,
455, 4863).

{2} Detrimental effects of radivisotopes

The possibility of detrimental effects from ingestion or topical appli—
cation of radicisotopes must be considered. Such effects may take the form
of delayed, abnormal or inhibited development, reduction in life—span or of
the reproductive potential, or genetic effects.

The occurrence of developmental effects will, apart from other factors,
depend on the radicisotope concentrations and insect stages used (21). P32,
applied in the larval medium of Culex pipiens molestug Forsk., affected
growth and development (466), but efficient labelling of emerging adults was
possible at ~0.1 pe/ml. Ephestia kihniella, reared on Sr8?—treated food
invariably suffered a delay in development (471}; similar effects and even
abnormalities were found in Habrobracon (472),

A reduction in life-span was caused in Habrobracon juglandis by Pu23%
(469, 470} and Sr8? {472}, and in the parasite Menigcus agnatus by P32 (22).
In the boll weevil, Anthonomus g andis Boheman, mortality from P32-
ingestion was higher at the larval than the adult stage (476). Co6? did not
seriously affect Pissodes sirobi when an aetivity of ~250uc was used for
short {1-2 months) periods; but for periods exceeding 9 months only ~ 50 puc
Cof0 could be used (463).

Effectz on the reproductive potential can be considerable. Ingested Pu?3®
caused a marked drop in fertility and fecundity in Habrobracon juglandis
(469, 470), and progreasively fewer progeny were found in Ephestia kohniglla
from adults reared on Sr8%-ireated food (471). Effects following the in-
gestion of ZnéS may in part be ascribed to ite toxicity (168). The genetic




effecta of fourth period metals are conaidered in 169, Oviposgition hag, how-
ever, been found t{o be inhibited by even stich a weak B-emitter as
L-methionine-methyl-Cl4 . Iis injection into the haemolymph of last instar
nymphs of Gryllus asgimilis (F.) induced radioactivity in the male and,
subsequently, in the female (465). A similar effect was observed in the
cotton leaf worm, Prodenia litura (F'.},(467) after injection of labelled
methionine into the haemolymph of newly emerged moths (467).

Genetic effects have been observed in a number of cases. A mutagenic
effect due to tritlum labelling was found in Drosophila melanogaster (473-4),
and genetic effects were sometimes found when DNA-precursors labelled
with H2 (475) and C} {477) were used. A direct comparison has been made
of the effects of ingested P8 and x—irradiation in terme of induced chromo—
somal aberratione in Droaophila melanogaster (479) and the grasshopper,
Gesonula punctifrons (970). In Drogophila the peak production of sex-linked
recegsive lethals proved to be the same for P# and x-rays (479). Inci-
dental genetic effects of ingested Sr89% have been obeerved in Habrobracon
(472},

INSECT ECOLOGY
{1) Behaviour

Various aspects of insect behaviour have been profitably studied by
means of radicisotopes. Feeding has been inveatigated from the points of
view of the mechanism of feeding, feeding habits and, in the case of social
insects, the transmission of food*. )

Feeding activity

Some radiolsctope studies have been made on the rhythm of feeding
activity of a particular stage, which is influenced by such factors as the
season, time of day (13), light (25), temperature, wind, ete, The daily
activity and feeding behaviour of Eurygaster integriceps Put. was followed
with Tald2, and revealed a change in behaviour pattéern prior to migration
(12, 13); P32-labelling was used in another study (53). Feeding rateg in

- aphids (12) and individual feeding activity (23), which was then correlated
with the course of the labelled food were investigated with P32, When Aphis
fibae Scop. are attended by ants (12), a significant in¢rease in feeding and
excretion rates cccurs. Feeding rates were also studied in the beetle
Chrysomela knabi (143); the rate of Csl37-elimination allowed overwintering

. and newly emerged adulis to be distinguished. The consumption of vege-

tation in a contaminated area (14) was estimated paing CeldTand Sr ™. A mathe-
muatical expression for the feeding and elimination rates of adults and larvae
has been proposed (27). The feeding activity of fless has been studied in.the
field (33) and in the laboratory (26). Fe$? allowed the amount of bleod in-
gested by various insects to be determined (158). Differences in feeding
habits of Hesgian {ly (Phytophaga destructor} larvae on both registant and

# Nutritional requiremnents are considered in I: I-B,



susceplible whest seedlings (21) were investigated using P32 -labelled plants.
The existence of different feeding ragimes' wag establighed in larvze of
Apanteles glomeratus L. parasitizing Pieris brasgicae: at the laat stage the
ingect switched from haemolymph to feeding on the host's fat {32).

The aspecificity of plan_t_'fe'eding was investigated in some mosquitoes
when only 3 out of 24 (P32-labelled) plant hostz proved acceptable {10).

Mechanism of feeding

Feeding mechanisms c¢an have interesting bearings on plant damage
by a particular pest and on possible disease transmission {23, 486-7, 489-91).
Damage by the tarnished plant bug, Lygus lineolaris (P. de B.) wag estim~
ated in terms of the quantity of salivary secretion, using P32, and the amount
of fluid imbibed during feeding, using Ag1¥ and Celdd (17-19). P32 was
used to study intercellular and intracellular puneturing of plant tissue and
the subsequent deposition of saliva by aphids {23-25}. Aphis fabae Scop.
could be shown to feed on phloeém {16, 21-a). The mechanism of feeding of
other aphide has been studied in detail (23-25).

Damage as a secondary effect of feeding, e.g. lysis of young plant_fissue
as a result of insect excreta, was found in maize {31).

Food trangmisgion, Trophallaxis

Tranemission of food is a complex process {39). The rate of food ex-
change varies with the species, the number of individuals, their social
function, developmental stage, temperature, total time allowed, the quantity
of food offered and available, and other factors (e.g. size differences be~
tween similar individuals).

The food, usually collected by "workers', has been shown to be trans—
mitted {o other members of a colony within a certain time, secondary trans-
missgion taking care of the distribution of available food throughout the colony.
Much interesting work has been done on ants [B, 42; 43, 47 (P32}; 35-386,
38-39 (Aul®8)], termites [9, 45 {P32); 46 {Cos7, 5rss5); 42 (J131)], bhees [58
{P32); 37, 38, 48 [(Aul9%)], and waspe [60-61 (Aul¥)]. The location of the
{labelled) food in the insect was determined (35), the quantity carried by
individuals varying between wide limits (36). In some ants, e.g. Proformica
nasuta Nyl., the tendency for independent and secondary food-uptake proved
subject to marked individual fluctuations, Food intake appeared to increase
with body size [49(P32)], The rate of food transmission differed markedly
even in gsub-families (42). In many species, individual participation in iro-
phallaxis appeared to vary greatly with caste. In honey bees, Apis mellifera,
where the most rapid trophallaxis takes place, gueens, workere and drones
were found to participate in it; drones proved capable of feeding themselves
but preferred to be waited upon by the workers {42), Among waspe (Vespa),
too, males had heen observed to feed themselves {61} but thia ability
appeared to fluctuate with certain activities in the colony. Soldiers of the
termite, Cryptotermes brevis, depended entirely on nymphs in the colony for
being fed (46). Two kinds of trophallactic exchange, regurgitated food ard
saliva, were observed in another termite population, Cubitermes fungifaber (34).




The first to recelve saliva wag the queen. In colonies of the bumble bee,
Bombus hypnorum, the queen appeare to participate actively in food trans—
miegion [ 44 (Aul98}].

P32 ghowed food secretion in ants (Formica polyctena and F. nigricang)
to be mainly formed in the pharyngeal gland and stored in the crop, and en
stimulus to be releaesed to male and female ants, larvae as well as workers
{47}). Food formation in nurse bees {62) was investigated by labelling with
Cl4. Not all larvae received food of the same quality. Those destined for
aexua) activity on reaching maturity were given preferential treatment in the
quality and complexity of food made available to them. Ewven the quantity
offered appeared to vary (61).

Neighbouring ant colonies ars frequently inter-coniiecied by subterranean
passages. Radioisotopes may be used to determine the size, structure, lo-
¢ation (55) and extent of such colonies (458), and interactions between them.
Intensive food exchange between different nests of an ant colony has been
observed up to 200 m (42) by labelling single nests. Food was shared un-
equally among inter-linked colonies of Formica polyctena {36). Trans-—
mission between colonies of different species (F. polyctena and F. rufa)
wag confirmed (35, 57). In a bee hive food is rapidly carried to the centre,
with subsequent outward transmission {37).

Gradations in the ability to fend for themselves exist in different species
and castes. Radioisotopes have served to throw some light on differences
in group and individual behaviour (41, 42). In two species of ants and in ter-
mites ([231-labelled} food proved to circulate longer in groups, due to
trophallaxis.

Misgcellaneous

Other aspects of behaviour studied included the mating behaviour of
moequitoes {§3-4, 58) fernales mated with P32 -labelled males showed sper—
mathecal radioactivity. P32 wae also used to investigate the oviposition
habits of the leafhopper, Scaphoideus luteclugs Van Duzee (51},

A definite avoidance reaction to P32-mglathion baits was demon-—
strated in malathion-resistant houseflies (56). The reaction of Aédes aegypti
fo repellent in blood varied with different concentrations {56).

The behaviour of pollinating agents {75, 77, 78; see also Apis
mellifera) is now receiving increasing attention, and a marked rise in the
number of publications may be expected in the future.

{2) Population dynamics .

In studies on population dynamics a variety of radioisotopes have been
‘used. Due to the number of factors which influence dispersal and migration,
‘valueg tend to show considerable scatter, even within one experimental
-serles. If is therefore esgential to know the conditions under which” par—
ticular values were obtalned. !

"Some data have been summarized in Table I. P2 is used predominantly
{e.g. for Apis mellifera 77-8; blowfly 80-1, 84, B3, 100, 1442; Ceratitis
capitata 67, 72, 95-8, 786, 1452; Lempronota nitida 82; mosquitoes 53,
66, 69, T0, 461; etc.) although Cob0 (463) and S35 have also been employed,




The effect of wind is not clearly defined (64, 70}, The developmental
stage (82), sex (66, 82), population density, availability of food, natural
barriers (80, 84), temperature, and time of day are merely some of the
factors which have to be considered. For example, one species required
& minimum light intensity (0.2 Langley) for sustained flight (87). Two types
of disperazl (81} have been observed: exodus, consisting of fast {200 yds
at 7 miles/h or more) and sustained dispersal, and random dispersal where
less or no nei displacement occurs. _

Flight ranges measured for different insects gshow a very wide vari-
atlon. Cnephalia cinerascens {Rond.), a parasite of the grain Noctuid,
Hadena gordida (Bkh.}), has been known to cover 18-20 km in search of sup-
plementary hosts (82). The record is held by a migratory moth which had
become labelled accidentally, presumably by nuclear fission products, and
is estimated to have covered the astonishing distance of 1500 miles {73).

Migration and diepersal may be of direct public health interest. Cock—
roach dispersion from sewer manholes was studied 'using P32, Considerable
attention has been paid to fly diepersal in urban and suburban areas (84},
from inhabited premises (74), and especially from refuse dumps and garbage
bins (68, 92, 457). P& was also used to test the ability of synanthropic files
to eross water obstacles (93} a river ~500 m wide proved no obstacle.

Various species of blowflies (80) were found to disperse beyond a 50-vyd
belt of conifers and a 90~yd deciduous belt. Suburban dispersion was also
studied in a Japanese city {84), the effects of natural barriers and a highway
being noted. Due to their extensive breeding in the highlands, a special study
of housefly populations was made in Malaya, with special reference to the
Cameron Highlands (100).

Large scale (3X 108) releases of Aédes teeniorhynchus (66, see Table I}
Indicated maximum distances of 2 miles and 18 miles for males and females,
regpectively. Studies on Anopheles gambiae [689, 70{P32, 535)] showed mos—
guito movement to be non-random and related primarily to human settlements.
Prevailing winds played a minor role.

A non-random distribution of foraging honey bees (Apis mellifera) was
found teo exist between apiaries (77). By mass-marking with P32, the distri-
bution of foragers from colonies placed in the middle of a large alfalfa field
wag found to be maintained for two weeks; a second group placed in the field
later dispersed in much the same way (78).

Eurygaster integriceps Put. were labelled with Co80 for digpersal and
population studies {89). By labelling larval stages with P vertical migration
could be shown to be a function of temperature, and horizontal migration a
funetion of the developmental stage. «Mobility is evidently connected with the
physiological condition as characterized by the fat index (83).

P32 permiited the movement of the black currant gall mite, Cecidophyopsig
ribis {(Westw.) {79) to be followed, and hibernation survival of two insects
without diapause to be assessed (67).

Radioisotopes have been used for determining population densit 4

inblowfly (80) and anta (83, 1561), Co8¢ beingused with Eurypaster integriceps
in place of P32 (39).




{3) Digease transmigsion

The place of radicisotopes in entomological studies of endemic and tropi-
cal diseaseg in man hag been reviewed in detail by several authors (480-1);

the labelling of epidemiologically important arthropods ia discussed in 482,

The natural ecology of such vectors requires careful study. Consider-
able work has been done on Rhodnius prolixus, the principal vector of Schizo-
irypanum (i.e. Trypanosoma)ecruzi in Venezuela. Cof wag used for study-
ing insect distribution in and out of doors (782). Am a result, the concepts
on its local behaviour required modification, In other work on R. prolixus
H3 was used (301, 359).

Since fleas are known potential vectors of plague, data on their dis—
persal, migration, feeding activity and host-parasiie relationships atre being
collected. In one migration siudy, rodents and their flea parasites were
labelled with Sr89 {139), the host remaining radioactive for at least two months.
Ectoparagite interchanges within a host population were studied using 536
{140)*. Seasonal effects on feeding activity (33, 141) indicated that spring
epizootia of plague may be due to intensified feeding of fleas at that time,
autumn fleas by virtue of their ecological indices assuring preservation of
the plague bacillug for long periods. The predominance of femalags, with
their higher feeding activity, indicates their significance in disease {rans-
migseion (33). .

Anopheleg gtephensi is known as the main vector of malaria in gouthern
Iran (53). P32 was used in basic studies {53-4) on dispersal, mating be-
haviour, feeding, maturation of ovaries and length of gonadotrophic cycles.

Radioigotopes (P32, Cg137, 1131) were used for studylng helminth life
cycles, by allowing larvae transmitted by invertebrate hoste to develop in
the {labelled) vectors Culex fatigans and Armigeres cbturans (137).

The way in which animal digesse is transmitted by blackflies (Sirnulium
rugglesi) wae studied on P32 -1abelled duck-hosts (483).

Fly dispersal was studied in connection with the spread of dysentery
and the eradication measures required (68).

Insect veciors play an important part in the transmigslon of diseases in
plants. Pineapple wilt is caused by Pseudotoccus brevis Ckll. Since this
‘pest increases very rapidly when raised by the ant Pheidole megacephala (F.),
a knowledge of the extent and structure of such ant colonies becomes of ut-
most Importance in combating the disease and its spread. By labelling the
ant with P® guch information can he obtained with precision, without caus=
ing any disturbance (4538).

The transmission of plant viruses has received particul&r attentionfrom
Japanesge scientists (488). Radioisotopes may be used not only to confirm
transmisgion but also to throw light on the location of infective material
within the insect. The transmiseion of dwarf disease of rice by the green
rice leafhopper, Nephotettix cincticeps Uhler was confirmed with the aid of
P2 (485). Following feeding on S35 —labelled diseased rice plants, radio—
-activity was concentrated in the Malpighian tubules. In ancther study (488),

* See alto 459, 467,
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P# vas used in an attempt to establish host preferences of the green peach
aphid, Myzus persicae Sulzer, known to be a vector of the Daikon mosaic
virus. A study-on four species of aphids showed the extent of virue infection
and the rate of transmission to vary with the species (491). In the course
of work on the varietal resistance of garden crops to virus disease, mosaic
virus transmission by three further species of aphide wag traced with P
or 535 (490); S3 was identified in the rostrum, pharynx, salivary gland
and alimentary canal of the aphid.

The acquisition and trangmissilon of aster yellows virues by the aster
leafthopper, Macrosteles fascifrons {Stdl), was related to the feeding site
(487). Transmigsion peaks occurred.

P32 and 835 were used to study the fate of turnip yellow mosaic virus
in the non-vector aphid Hyadaphig brassicae (1..} (844). Virus appeared to
peraisat intact in the gut for several days.

{4) Insect-host relationships

The significance of the microorganism—-insect relation in insect nuirition
has been reviewed (134). C14 was used to clarify the role of intestinal sym-—
bionts in cellulose metabolism {135) and in sterol metabolism (373), and of
intracellular symbionts in amine acid synthesis (232).

Identification of some predators wae achieved by labelling their prey
(the pink bollworm, Pectinophora gossypiells {Saund.: 136)) and of parasites
by labelling the host (e.g. Noctuidae: 82, 138). P32 was also used for study-
ing the parasitization of Pieris brassicae by Apanteles glomeratus (32).

In an investigation of the host-parasite relation between Mallophaga and
ity chicken-host Fe® was used {484), injected iniravenously into the chicken,

A number of studies published on rodent-flea relationships (33, 139-141,
459, 462) have already been mentioned. (For other parasitic relationships,
gee under I-C Insect Labelling).

The life cycles of two helminths, Wucheré¢ria bancrofti and Setaria
digitata were studied in their P32 -labelled mosquito vectors, Culex fatigans
and Armigeres obturans (137).

Food chains

The degree of transfer of fission products through plant to inseet food
chains (104-6, 116}, relevant herbivore-predator relationships, the accumu~
lation of radionuclides within the insect¥, possible changes with time in the
radionuclide distribution within'a particular ecosystem, and the radicactive
contamination of adjacent land by the dispersal of aguatic insects from con-
taminated water bodies (1234, 126-7) have been receiving a great deal of
attention®*.

Surveys were made of the relative ¢concentrations of B-emitters in parts
of the Columbia River (114); aquatic insects within the Hanford Reservation
below the reactor were found to concenirate P32, Cubs, Cr5l, Zn#5 snd Na2é.

¥ The powdbility of ming certain insects as monitors of radioactive contamination has been con-

sidered,
*¥ For radiation effects on aquatic tnsects see 108-12, 117-9, 122,
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Interspecies differences in radionuclide accumulation were influenced by
ecological and metabolic factors (115). Radionuelide accumulation has been
widely studied (104, 167, 183—4) for a variety of radioisotopes, amongst
them P32, 535, Fe59, Zn%5, Sp9%, Y91, Rulle, Aglll, [181, Cgi3l, Cel#s,
Pm47 and Hg208, The larval build—up factor varied from one to thousands
depending on the element, with some species variation {184). Masany dif-
ferences could not be explained by size differences (relative growth and
metabolic turnover) only (104}, (See also 128-30for the specific aceumnulation
of individual radionuclides in fresh-water insects).

INSECT BIOCHEMISTRY AND PHYSIOLOGY

Examples have been selected to illustrate ways in which radiocisotopes
have been employed in research on various topics of insect biochemistry
(412) and physiology.

Numerous studiee have been published on the uptake, accumulation,
distribution and elimination of individual radioisotopes or elements (154-7,
164-5, 167). Radioisotope excretion rates served as indices of certainmeta—
bolic. rates {174).

The persistence, decay and distribution of P22 were investigated in
grasshoppers and the Madeira cockroach {171). Other studies were con-—
cerned with its incorporation into phosphorus compounds of wax moth larvae
(185}, its uptake by various organs of locust (152} and by different stages
of a mosquito (153), and with the transmission to descendants of P32
incorporated in the {Drosophila) parents (162-3).

The accumulation of Zn$s in mosquito was found to be 5~10 times higher
than for other trace elements {172}. Data are available on its distribution,
pergistence, genetic effects and effects on reproduction in waspsa (1668-9).

The distribution and retention of ytirium {¥9) in flies was found to vary
according to whether ytirium had been administered by injection (175) or
ingestion (176).

Great variability in the localization of iron (Fe59) in tissue and its as-
goclation with cellular components occurred in Chironomus plumosug (177).
Asgimilation and elimination rates were studied at nymphal and adult stages
of Triatoma infestans {(Klug) (159).

The kinetics of sodium tranefer have been studied intensively; both Na24
and K42 have been used a great deal in work on the insect nervous system
(429, 431, 433-7).

<
{1} Carbohydrates

CY ~glucose was used in the majority of investigations on carbohydrates,
€. g. on metabolic conversjons during pupation in the Cecropia silkworm,
particularly the deposition and utilization of nutrient reserves with reference
to the larval cuticle (187). Information was also obtained on the carbohydrate
metabolism if silkworm pupae following injury {151) and on some biochemi-
cal changes associated with larval growth and development in the blowfly,
Phormia regins (Meig.) (202).
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Some aspects of intermediary carbohydrate metabolism were studied
in Triatoma infestans nymphs (186) and in the desert locust, Schistocerca
gregaria Forsk. {193). Biosyntheses of glucosides and glycogen were also
studied in the locust (200). '

A great deal of work has been done on Periplaneta americana. Muco-
polysaccharides were studied during moulting (196); mole ratios of bound
carbohydrates were found to vary throughout the entire moulting cycle.
Polysaccharide and glycoprotein formation {197), glucose catabolism in
DDT-treated insects (199) and glycogen agynthesise in insect fat body (201)
were investigated. The level of inorganiec phosphate proved rate-limiting
for anaerobic glycolysis in muscle tigsue of the cockroach (194}). Trehalose
ie of considerable interest from various points of view; its biosynthesis (427)
waa studied in the fat body of locust (189) and of blowfly {190}, where the
concentration of blood trehalose was found to determine the rate of energy
expenditure during flight (190-1). A study on the exchange and metabolism
of sugars in the central nervoua syetem of cockroach {430) indicated rapid
conversion of glucose to trehalose (see p, 19).

Silverfish, Ctenolepisrrfa lineata, was found capable of digesting cel-
lzlose without the help of symbionts {195} which proved necessary, however,
in cricket and locusts {135).

{(2) Amino acids and proteins

Nutritional reguirements throughout their life cycle, and the compo=~
sition and synthesis of their amino acids have heen studied in a variety of
insect epecies. Radioactive amino acids have been used widely in order
to study protein turnover and synthesis. Some examples will be given.

Somie amino-acid requirements of the green peach aphid, Myzus persicae
{Sulzer} were determined by means of Cl4 —glucose {291}, The important
role played by Intracellular symbionts of Blattella germanica in amine acid
synthesis (134) has already been mentioned (p. 11). Amino acid requirements
were also atudied in nematodes {1587), in the pale western cutwormn, Agrotis
erthogonia Morr.,(247), and the prairie grain wireworm, Ctenicera destructor
Brown, {248). Nutritionally essential and non-esgsential amino acids were
determined. The utilization of C14-labhelled protein was also investigated
in Agrotis (225). :

Amino—-acid incorporation in larvae of Drosophila melanogaster was
studied (285) by injeecting C14-labelled amino acids into the haemolymph.
Very rapid incorporation into peptides was observed (286). In vitro in-
corporation of amino acids into proteins of Drosophila pupae was foHowed
by means of C4-leucine (239) and H?- and CM-leucine in cell-free pre-
parations {223). Amino-acid metabolism {266) and the effect of anoxia on it
(267-8) were studied in the adult housefly by means of [2~Cl4 Jacetate. In
the roach, Periplaneta americana (221}, a quantitative comparison was made
between amino acids in haemolymph from DDT~-poigoned and from DDT—-treated
but symptom—free ingects.

The metabolism of sulfur amino acids (210} and of related compounds
{230} wag studied in Blattella germanica, using 5% -cystine,cysteine, cysteine-
sulfinic acid, taurine, methionine, methionine sulfoxide, methionine sulfone,
and Cl4-gerine. Similar studies on the blowfly, Phormia regina (Meig.),
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revealed (231) that, unlike B, germanica {(210), P. regina was incapsble of
using sulfate in the synthesis of S—confalning amino acids, The effect of the
intracellular gymbionts of B. germanica was studied using glucose-U-CH4
(232), and once more (210} illusirated their necessity for the aynthesis of
cyetine and methionine from inotganic sulfur. Some data on the eystathionine
* pathway in B. germanica were obtained, using S35 —cyetathionine (233), and
in some species of sllkworm (250) using DL—methionine~-535,

Tyrosine metaboligm, studied intensively in a number of species, has
been reviewed by Brunet {204) and Karlson {206) who also published a series
of papers {(240-4; see also 278-9). The incorporation of tyrosine metabolites
in the puparium {240) and the incorporation of [a—Cl4 |N~acetyl-depamine and
generally labelled N-acetyl-tyramine (241} into the cuticle were studied in the
blowfly, Calliphora erythrocephala. N-acetyl-dopamine was subsequently
concluded to be the phenolic precursor of the sclérotizing quinones {se¢ algo
280, 245). The biogeneeis and fate of the acetyl group of N—acetyldopamines
wae studied further (244). The CM-labelled acetyl grouping was incorporated
into the cuticula during sclerctization. The catabolic degradation of tyrosine
and the biogenesis of N-acetyldopamine are discussed in 278. Hydroxylation
of tyrosine to dopa, decarboxylation of dopa to dopamine, and N-acetylation
* of dopamine to N-acetyldopamine formed intermediste steps in the biosyn-
thesis of N-acetyldopamine {280). The purification, properties, and sub—
strate specificity of dopa-decarboxylage were investigated, using a Cl$ —
Iabelled substrate (273).

The control of tyrosgine metabolism by ecdyasone was gtudied in develop—
ing Calliphors larvae with generally labelled preparations, L—[C14]tyroaine,
and L-[2'-CM ]dopa (243): ecdysone appeared to induce decarboxylating
enzyme. Periplaneta americana proved able to synthegize protocatechuic
acid from either generally labelled tyrosine or glucose-Cl4 (217),

A great deal of research on amino acids and proteins has been dene in
silkworm. The incorporation of valine-1-Cl4 into proteins of the Cecropia
sillcworm (289} was confirmed in various tissues and cell fractions (296},
and of acetic acid-C1* into silk proteins of Attacus ricini {253). The mecha-
nism of fibroin biosynthesis based on its chemical structure (264-5) was
congidered in a series of papers; the kinetics of fibroin synthesis were ana-
lysed in 282. C14 and P2 labels (254) were used in order to correlate fibroin-
synthesig with RNA metabolism (254). A further* series of papers dealing
with blochemical studies on the amino acid compogition of fibroin in Bombyx
mori has been published by Bricteux-Grégoire et al. {213-6}, Cl* -labelled
compounds being used throughout. Glycolic acid{i-CH) appears to he used
for glycine formation via glyoxylic acid (227, 236), the reaction playing an
important part in larval glycine synthegis. A study on the metabolic pathway
of amino acids in silkworm larvae in relation to silk production (237) showed
synthesis of glyoxylic acid from eitric aeid{-1, 5-CH) to take place via the
glyoxylate cycle. Studies on the biosynthesis of glycine in the silkworm indi~
cate a direct conversion of serine(~1-C14) to glycine (261, see also 214);
the conversion of glyoxylic acid to glycine in the intact silkworm was traced
using glyoxylic acid-1, 2-C1¢ and glycine~C14 (262). A variety of studies

* See preceding volume (BibHographical Series No, §).
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oh protein synthesie (256-60, 269-70, 274, 276-7, 261, 282-3, 205, 297)
have been reported, including work on particulate fractions in cell-free
gystems {256-8, 296-7).

Some work is réported on yolk formation (209) where protein synthesis
in the ovary of Calliphora erythrocephala Meig. was studied by means of
HY-L-histidine. Chromosomal syntheses of protein were investigated, using
8§36 - gnd Cl4 ~labelled methionine and H2 -leucine (288). RNA synthesis was
shown to precede protein synthesis in Tribolium confusum (222),

Other investigations dealt with such topics as juvenile hormone in Samia
cynthia (275), the role of the gonadotropic hormone in protein synthesis {301)
in Hhodnius prolixus, and the biogenesis of ecdysone in Calliphors were
cholesterol proved to be the precursor (246). The study of acetylcholinesterase
activity over a wide range of substrate concentrations was facilitated by
radiometric methods {303—4; see also 302). .

{3} Nucleic acids

Asynchrony and differential rates of DNA gynthesis in hetero— and
euchromatin were confirmed in various Diptera (311), heterochromatin lag-
ging behind in the meiotic chromosomes of grasshopper (325). The hetero—
chromatin contained 2~ 3 times more DNA per unit area than euchromatin
(3268). Heterochromatic DNA, as derived from the Y-chromosome of Droso-
phila did not contain any associated RNA (334). In mealybug, Pseudococcus
brevie, DNA synthesis in euchromatin occurred during the first half of the
synthetic period, replication in heterochromatin in the 8econd half {308}).

The synthesis of DNA (in the nuclel of the ovary, fat body, and midgut
of Rhodnius prolixus) and protein (mostly in the ovarian follicular epithelium
and the fat body), and their transport were studied in the course of vitello—
genesis (359). Nucleogide incorporation in DNA was studied in cricket ovary
(315), as were variations during vitellogenesis. Accumulation of DNA re-
serves in obcyte cytoplasm of Corsgus marginatus was investigated using
B3 -thymidine (318).

Investigations on salivary gland chromosomes and their organization
(381) revealed different physidlogical conditions along their length (343); dif-
ferential DNA-replication wae observed in Chironomus thummi {322} and
in meiotic chromosomes of grasshopper spermatocytes (327) DNA synthesis
wag found to oceur at specific segments. Discrete points of synthesis were
also indicated along polytene chromeosomes in Drosophila {338). The ap-
parent absence of DNA in interbands wae deduced from quantitative auto—
radiographic data (357). Two kindg of DNA were found in Chironomus
plumosus: one associated with the chromonemata, the other in the nucleo-
plasm surrounding the chromosomes and, in some cases, apparently ex-
truded from the nucleus into the cytoplasm (340}. A thymidine "pool" in
grasshopper neuroblasts gave resulta gupporting intracellular presistence
of thymidine derivatives between periods of DNA synthesis (324).

DNA metabolism in pupal tissues was studied in some saturniid Lepi-
doptera (323) and in Diptera (342). Some chromosome regions seemed still
capable of synthegizing DNA during digestion in the pupae (342), DNA syn-
thesis thus apparently niot belng related to multiplication of chromonemata.
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Some genetic effects induced by labelled DNA precursors have heen
obaserved {475, HI; 477, H,C14), .

RNA and the control of cellular processes have been reviewed by Zalokar
(363). Synthesis and breakdown of proteins and RNA were studied in Tribolium
confugum {222)., Isolated polytene nuclei of Rhynchosciara angelae and con—
trols showed a sirnilar pattern of nucleoside incorporation but differed for
amino acids (351); the effects of variocus pre— and co-treatments were exa-—
mined (352). Differential RNA synthesis was observed for the X~chromosome
and autogsomes in male locust {319), The role of gonadotropic hormones in
RNA synthesis was studied in Rhodnius prolixus (301). Experiments with
DL-leucine-4, 5-H3 and uridine-5, 6—H? on Drosophila showed the cytoplasm
to be the main site of protein formation (362), confirmed in Smittia (347).
Further data in support of the hypothesis of a nuclear origin of RNA were
obtaiped {362).

The role of the nucleolus in RNA synthesis was studied in obcytes of
Blattella germanica (384). It is suggested that nucleoli serve for inter-
mediate storage or as a processing place for a certain kind of RNA from
particular regions of the chromosome. Synthesis of nucleolar RNA, studied
in Smittia (349), appears to begin in the nucleolus proper and is dissociable
from the synthesis in the nucleolar organizer {355).

RNA metabolism was investigated in pupal tissues of saturniid I.epidoptera.
Malpighian tubules, nervous tissue and haemocytes of Hyalophora cecropia
gynthesized RNA at a significant rate whereas all tissues of non—diapausing
Samia cynthia synthesized RNA throughout the pupal stage (323). Synthesis
rates vary with the tissue.

Earlier results on the composition of RNA from Lepidopteran silk glands
were confirmed in a study on metaboliem (310). Synthesie, intercellular
transpori, and breakdown of RNA were studied in the ovary of the housefly
{312) and of the cricket, Gryllus bimaculatus (313, 314). At 5th inatar, a
ENA with a rapid turnover appears to be synthesized in the silk gland of
Bombyx mori (321), with a base composition different from that of a ribo-
somal RNA but resembling that of DNA. No such ENA wags observed at a
later stage. The metabolic characteristies of nucleolar, chromosomal and
cytoplasmic RNA in salivary glands of Drosophila were studied by analysis
of the incorporation and retention of adenine-8-Ci4 and P#04 (332-3), Two
types of DNA—-associated RNA were distinguished in Drosophila {335).

An extrinagie and an intrinsic nucleoclar RNA were demonstirated in a
study on the relation of messenger to nucleoclar RNA (35(), the extrineic
being chromosomal RNA. Messenger primes nucleolar RNA, Free mes=~
senger RNA was observed in the nucleus and followed to the cytoplasm. The
synthesis of messenger RNA was studied in polytene chromosomes of Dip—
teran salivary gland {317), using H3-—uridine, IS -labelled precursora showed
puffs in the midge Chironomus to be active centres of chromosomal RNA
synthesis (309).

{4} Pigmentation

Several studies have been reported on pterine and leucoptierins. Ex-
periments on Drogophila (211-2) have shown that the C atoms of glucose are
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specifically used to build up the pyrazine ring of the pterins. A synthesis
of blopterin—2-CM ig described in 271. The metabolism of biopterins in the
honey bee was studied in queen bee and worker larvae, thrpugh pupation to
the imago. The biosynthesis and structure of leucopterin were studied in
pupae of the cabbage moth, Pieris bragsgicae (305-7). In biochemical studies
on cuticle pigmentation in Gryllus bimaculatus de Geer and Locusta migra-
toria, 535~ and Cl4 -labels were used (228-9). Yellow wing pigments were
studied in papilionid butterflies {259, 300).

{5) Sterols and lipids

Insects generally have been found to require a dietary source of sterol
for normal larval growth and metamorphosis, which implies some enzyme
deficiency for sterol eynthesis. In the housefly, a dietary source of aterol
proved essential also for sustained viable egg production, cholesterol being
involved in mobilizing and utilizing nutrient reserves asgociated with the
initiation of ovarian maturation {395). The nature of hougefly sterols {365-6)
and their metabolism (367) has been studied in some detail, frequently with
cholesterol-4-Cl4 ., Cholesterol metabolism wag further studied in cock-
roach (367, 381). The presence of at leasi three functionally distinet aterol
poole waa indicated in the tissues of Eurycotis floridana (387}. A general
procedure for the isolation of its aterol esters was given (368). DPietary
cholesterol was efficiently utilized in Blattella germanica, more than 90%
of the ingested sterol being retained (393). The fate of dietary H3-B-sitoateral
in the nymphal roach and in adult housefly (383) showed considerable dif-
ferences. Some data were obtained on essential cholesterol requirements
of cockroach (E. floridana} tigsue (374) and on the role of intestinal sym-—
bionts in the sterol metabolism of B. germanica (373),

The sterol eaters of housefly eggs and their faity acid content have been
analysed (3782}, Inastudyonsterolutilizationby the hide beetle, Dermestes
vulpinus (376), the eiructure of various sterols and their cholesterol-sparing
efficiency were correlated. The conversion of cholestanol to AT-choleatenol
was studied in cockroach (388).

A study of steroid biosynthesis in silkworm (396) suggests C 14-acetate
to be a precursor of sterol in pupae in the same way ag in mammals. Bio-
synthesis of cholesterol was confirmed in silverfish, Cienolepiama (375); it
failed to be confirmed in another primitive insect, Thermobia domestica
(384). Cholesterol metaboligm was studied in the rice moth, Corgyra cepha-
lonica (392). The previously reported absence of sterol synthesis from C¥4-
acetate in adult housefly proved not te be due to a metabolic block in the bio-
synthesis pathway between acetate and mevalonate (382); the whole sterol-
eynthetic pathway is probably lacking. Larvae of aseptically reared blowfly
{Czlliphora erythrocephala) were unable to synthesize cholesterocl from ace-
tate or to synthesize or use squalene in its place (397). _

A micromethod for tritiating stercids has been described {385).

The main differences between housefly and mammal phospholipids appear
to be low plasmalogen content, absence of ephingomyelin, occurrence of a
sphingolipid containing phosphorus, and the predominance of phosphatidyl-
ethanolamine {378). The biosynthesis of phospholipide in insects was studied
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in pélected mothe in terms of their incorporation of P32-phosphocholine (370)
and P32 -orthophosphate (371-2), and synthesis and lipogenesis from C14 -
acetate in cockroach (388, 404) and the holl weevil (386), Phospholipids,
particularly those of the thoracic ganglion, were gtudied in dieldrin-resistant
and susceptible houseflies {389}, - Two phospholipid components were found
to be stable to hydrolysis with mild alkali and acid {(377).

The biochemigtry of the insect fat body was reviewed by Kilby (427).
The in vivo eynthesis of faity acids was studied in the green peach aphid (400)
and in the fat body of the moth Prodenia eridania (408) which contains a
system enabling acetate to be incorporated into long—chain fatty acids (pre-
dominantly palmitic acid). The biosynthesis of fatty acids was investigated
in aeeptically reared blowfly larvae (398). The rate of fatty acid synthesis
was found to be 2.5-4.7 times greater in male than in female cockroach
(388). Fat synthesis in cell-free preparations of fat-body {402) and fat trans-
port were gtudied in locust {401},

(6} Nervous system

Functional aspects of the organization of the inpect nervous system have
been reviewed in the light of recent work (429}. Nucleotides and other phos-
phorus compounds of the central nervoug system (CNS) of cockroach were
studied by means of the labelléd pool technique uaing P32—orthophosphate
(421-2). Concentrations of the various compounds in the abdominal nerve
cord were comparable to those found in mammalian nervous tissue except
that cytidine and uridine nucleotides were higher (422). The amount of phos-
pholipid in cockroach nerve was similar to that in mammalian peripheral
nerve. Permeability and perilemma function were studied by observing the
uptake of some Cl4-labelled molecules by the abdominal nerve cord of Peri-
planeta americana (411).

The exchange of Na ions and Na2¢ efflux from isolated abdominal nerve
cord, single connectives, and ganglia (433-8) were studied in the roach. An
initial fast phase was atiributed to a repid diffusion from extracellular space,
demonstrated with C14=-inuylin, a second (rate-limiting) phase being inter-
preted as slower extrusion from tissues lying at a deeper level in the CNS
(432). Na appears to be extruded from the nerve cord by & metabolically
maintained secretory mechanism which is also associated with the uptake
of K {(432~3), an earlier {431) calculation of ionic fluxes being based on an
overeimplification. The efflux of iritiated water from the ligated nerve cord
algo occurred as a 2-stage process. By means of Na22, Na2¢é, K42 (a5,
C1%6 and HOOH the levels of the various ions in the extracelluiar fluid could
be shown to differ markedly from thoge in the external medium, the cations
being more and the chioride ions less concentrated (437). The efflux of Na2¢
from desheated terminal ebdominal ganglia was alsc found to approximate to
a 2-gtage process. The rapidly exchanging fraction {ldentified with the ions
in the extracellular spaces) represents ~'1/3 of the total exchangeable Na in
the ganglion, . The extracellular space was measured using C#-inulin, and
could be shown to contain 18. 2% of the ganglion water (436-7). The concen-
tration of Na ionse in the extracellular fluid exceeded the concentration in
the haemolymph and cellular Na by factors of 1.8 and 2.5, reapectively.
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The transfer of substances between the blood and the CNS was analysed,
particularly with reference to exchanges of labelled {CM, Na24, K4%) gugars
with the haemolymph, the size and structure of the exiracellular space, and
the composition of the extracellular fluid as compared with the haemolymph
{(438). Injected CM —glucose was rapidly converted to trehalose; 90% of the
carbohydrate material crossed the perilemma as large trehalose molecules,
the glucoae molecules passing at 2.5 times the rate of trehalose. Resulis
indicated the existence of the Krebs tricarboxylic—acid-eycle enzymes in
the CNS (430).

Cholinesterases in insect muscle innervation were investigated in several
species, with special reference to the ingecticidal effects of DD'T and DFP
(420). The toxic eiffect of DDT apparently results frorn modified permeabili~
ty and not cholinesterase inhibition, Moderate DDT poigsoning reduced K42 -
{but not Na?¢ -} uptake by peripheral nerves and ganglia from surrounding
agueous media.

(7} Tissués and organs

It might be of interest to consider briefly some of the tissues and organs
which have been studied.

Cuticle

The biochemistry of sclerotization has been the subject of numerous
studies {e.g. 241-2, 245, 280 on Calliphora erythrocephala}., Chitin syn—
thesis wag investigated in the locust Schistocerca gregaria (218), chitin syn-—
thesase in cell-free extracts of Prodenia eridania {238). Penetration rates
into cockroach cuticle were found to increase with the polarity of the com—
pounds in tests on certain inorganic salts and insecticides labelled with C14
or P38 {428). In a aoil ingect K42 penetrated the cuticle more rapidly than
P32 (178). A one-sided permeability was observed for the salts tested.
The spread of oil films and the penetration of oily solvent {1555, H2; 1553-5,
1181} and CM-ingecticide {1555) were studied on blowfly cuticle,

Haemolymph

Investigations on ite chemistry included an analysis of acid-scluble
compounde in the haemolymph plasma of several Lepidoptera by means of
ion-exchange chromatography (440) and pa2, Atiempts were made to deter-
mine changes in haemolymph volume turing the moulting cycle of Periplaneta
americana (438). A possible explanation of the patterns in average total
haemocyte counts observed in grasshopper {414} wag put forward.

Fat body

Its complex biochemistry (427) and some studles (e.g. 402, 406) have
already been mentioned. Some work has also been done on glycogen {201)
and trehalose (189-80) synthesis, and on protein and nucleic acid syntheses
(359, 273) in the fat bodies of various species.
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Réproductive tHusue.

The metabohc activity of ovarian tissue has been analysed in a variety
of :Bpecies with regard to phosphate metaboliam (23), nucleic acid metabolism
(813-5, 345-6, Hs; 348, 426, CM) and yolk formation (209, H?). Absorption
and subsequent breakdown of C¢ -urea was studied in diapausing eggs in
Acheta commodus (Walk.) (423).

Tritiated thymidine was used to time the spermatogenetic cycle in Droso-
phila {4183.

Silk gland

The mechanism of protein synthesis,and particularly the role of RNA in
governing synthesis have been studied in the silk gland of various species of
silkworm. The gland is an.organ of exceptionally high RNA content. Much
of the work was done on Bombyx mori by means of C14-labelied substances
(256-62, 269, 270, 274, 276-7, 292-3, 296-7, 310), particular attention
being paid to fibroin synthesis (213-6, 254, 264-5, 270, 277, 282-4, 202,
295) and its composition.

Salivary gland*®

The use of radicizotopes in studying salivary gland function is reviewed
in 413. The structure and function of giant chromosomes in the salivary
gland of various Diptera {e.g. Chironomus plumosus 309, 322, 337, 339,
340; Rhynchosciara angelse 316; Simulium 341; Drosophila 342) were
studied by means of tritiated compounds. Differences in physiological con-
dition of the chromosomes along their length, puff formation, and sites and
sequence of RNA and DNA synthesee (317} were some of the problems analysed.

INSECTICIDES

The application of radioisotopes in insecticide studies has been wide—
spread and varied {684, 657, 550), ranging over such aspects as synthesis
and biosynthesis, insecticide composition, purity, degradation products,
insecticide metabolism (including insecticide uptake, translocation, tissue
distribution and excretion}, in insects, other animals and plants, toxicity,
persistence and residue analysis, and goil sorption. C¥ and P32 are the
mogt frequently employed radioisotopes although others, e.g. C136, Br82
and 1131, have also been used. Relevant studies have been simmarized in
Table III.

There are a number of major practical difficulties in assembling docu-
mentation on radictracer studies on insecticides., First, growing sophisti-
cation with regard to radiocisotopes which have now for some time been a
familiar tool for this type of research has led many authors to omit all
mention of radicisotopes in their titles and, frequently, even in the abstracts.

* A review of the vast amount of work hased oo the salivary gland chromosomes of Drosophila
(e. g, B32) ix clearly outside the range of this discussion.
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Axg a result, there is an increasing need for consulting original articles
rather than to rely on abstracting journals, particularly when no detalled
cumulative index of the type supplied by Chemical Absiracts is available
at the time of consultation. Furthermore, abstracts are not neceasarily
very informative on the methods and tools used in a particular study. Se-
condly, there is a very marked diffusion of the literature over alarge variety
of publications; apart from certain major journals, scanning has to be
very wide and the yield is relatively poor. Thirdly, information assembled
on ingecticides must inevitably be donsidered t{o be very incomplete since
many industrial laboretories which are very active in this field do not per-
mit their work to become available to the general scientific public. One
further difficulty lies in the task of keeping abreast of current and past de—
veélopment on chemical control measures. There is still some confusgion
over the identities of certain compounds. A very large number of com-
mercial and experimental compounds are and have been tested and used, and
have become known under various synonymous chemical or trade names.
When results were first published a coded number may have been used, to
be followed by an abbreviated chemical name or some. other incomplete de-
signation. A tahle has therefore been set up (Table III) in which chemical
names and other designations are given for insecticides cited in this biblio~
graphy (see Kenaga's ""Commercial and Experimental Organic Insecticides",
1963 revision, in Bull. ent, Soc. Amer. 9, 2 {19683) 67-103). Where chemi-
cal names are in accordance with the principles of Chemical Abstracis this
ig indicated. The tabulated data have been asgembled in separate categories,
i.e. botanicals and derivatives, chlorinated aryl hydrocarbons (containing
8 or more chlorines), DDT relatives (diphenyl aliphatice), fumiganta, hetero-
eyelie compounds, phosphorus—-containing compounds [aHphatic derivatives,
aryl{phenyl} derivatives, heterocyclic derivatives], radiomimetic agents
{chemosterilants)*, sulfonates, carbamates and milscellaneous. Corres-—
ponding tracer studies on insecticide metabolism, synthesis and properties,
and residue analysis are tabulated, together with the radioisotope used.
Two special indexes (a common and manufacturers' name index and a letter-
and-number index) of insecticide references have also been prepared.

IONIZING RADIATIONS AND THEIR APPLICATIONS

The effects of ionizing radiations on insects may be broadly divided into
genetic and cellular effects (II:I-A), and effects on development and on the
organism ({I1:I-B). At the presentwtime there are two main ways in which
radiation may be harnessed for insect control: by using ite genetic effects,
ag has been done in the sferile—male technique (I[:I1-B), and by using doses
that are either lethal or capable of interrupting the life cycle, such as would

* Chernical control measures by means of chemosterilants are receiving increading attention, and
some interesting results have been obtained for mosquitoes ard also such insects as the screwwormn, the
house- and the stable fly. Only thote papen have been inchided in which radiofsotopes have baen used in
thecourse of testing the chemostezilants, e, g. PE-netepa (735, 737), and papers in which chemical and

radiaton-induced sterilizadion have been comnpared, e. g, sterilizadon of Drogephila (1269, 1172) and of
mosquitoes (1178, 1180, 1378).
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lend themeelves to routine disinfestation of, for example, stored commodi- _
ties (I:1L-C).

{1) The sterile-male techniques

The gterile—male technique consists basically of the mass rearing and
release of niales which have been sterilized or which carry a dominant Iethal
factor resulting from exposure to ionizing radiation (usually y-rays); the
native population is then overflooded repeatedly until the desired effects are
achieved. Following the highly successaful eradication of the screw—-worm
fly, Cochliomyla hominivorax, from Curagao and the southeastern United
States the sterile-male technique caught the imagination of scientigts all over
the world. An ever increasing number of pests is being investigated (see
II:II-B), to determine whether the technique would be feasible for their eradi-
cation or control.

Conglderable research is necessary before radiation can be employed
as an effective autocldal technique in any one species. Radiosensitivity
varies with the species, the stage, and sex {II:II-A, 10,2; B. 1,8). The
optimum stage for irradiation has to be determined, and fs usually found to
be at the pupal or adult etage when the imaginal tissues have differentiated
and cell divieion is rnost active in the gonads. Dose rate and dose frac—
tionation have a marked. effect on lethal doge and recovery phenomena, the
degree of recovery being a function of dose, the interval between successive
doses, the extent of fractionation, and the temperature at which insects are
maintained before, during and after irradiation. Temperature effects such
as occur when there is a high population density at the time of irradiation
must also be taken into account. Doses must be standardized, and ad-
ministered under controlied conditions of aeration, ete. A suitable irradi-
ation procedure must therefore be established for a particular species, cap-
able of producing the desired effect (sterilization, dominant lethal factor)
whilst ensuring good survival, and the vigour and ability to compete effec-
tively with the normal males. Much of the preliminary research data is
found in part [i: I Basic Research, under Genetic and Cellular Effects, where
dominant lethality, sterility, and cell killing {A. 2), mitotic and meiotic stage
seneitivity (5), modifying factors (6), and genetic effects on different species,
sirains and lines (7) are considered. Developmental effects of radiation
(I:I-B. 1) vary with a number of factors, such as age, the intensity of ir—
radiation, conditione during treatment, etc. The effects may range from
delayed {o inhibited development or even death, and from minor anomalies
to major detrimental malformations (B, 2). Some deformation is often found
in the insect wing. Malformations have been observed in Blabdrus craniifer
(1268), Diatraes saccharalis {1434), Ephestia kithniella {1237, 1244, 1250),
Laphygma frugiperda (1434), Tenebrio molitor {1238), Tribolium confusum
(1298, 1300-3, 1367-8), Trogoderma granarium (789, 1238}, and others.
Radiation may cause changes in behaviour, for example, with regard to feed—
ing, stinging, mating, orientation, pigmentation or affect the structure
or physiclogy of certain tissues (B. 3), [e.g. the ovarian organs, as in
Cochliomyia hominivorax (1265), Dacug oleae (1185), Drosophila melano-
gaster (1169), Habrobracon (1307, 1361}, and Trogoderma granarium (1238)]
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Effects on aging and longevity (B. 56), [e.g. Drosophila pseudoobscura (1384},
Tribolium confusum {778, 1372)] are of great importance in testing steri~
lized males for their effectiveness in the field, Differences in the suscepti—
bility of different gpecies (B, B} algo require attention.

"~ A through knowledge of the habits and ecology of the apeciea under con-
sideration is therefore essential. Data on dispersal under prevailing con-
ditiona, the eifectiveness of existing natural barriers (in the region to be
controlled), mating habita, the number of annual generations, seasonal fluc-
‘tuations in population density, the duration of different stages under given
conditions, and the rate of emergence in natural habitats are just some of
the queations that need to be anawered before any control meagures by means
of the gterile-male technique can be envisaged. Very useful information can
be obtained by means of radioisctopes on dispersal (see Table I}, population
density {80, 83, 88, 1561), the distribution and longevity of irradiated in-
aects, mating behaviour (53-4, 56, 1375) etc. (see I:I-A. 2¢, 3).

Table II summarizes data obtained on the radiation-induced sterilization
of forty—two species of Coleoptera, Diptera or Lepldoptera, together with
the radiation and dose employed for a particular stage. Radiosensitivity can
be seen to differ widely. Thus, x— and yray doses of only 3000 r and 3200 r
will sierilize pupae of the housefly (812) and numphs of the German
cockroach (1354), respectively, whereas 15 000 r of y—radiation (789) are
required to sterilize the Khapra beetle. Sex differences in radiosusceptibili- -
ty are very noticeable in the beet armyworm, Spodopiera exigua, where
female pupae only require 5000 r for sterilization againgt 8000~ 11 000 r for
males (810). Sterilization.doses for mosquitces vary very considerably with
the species., Thus adults of Anopheles maculipennis airoparvus may be
sterilized with only 6000 r of x~radiation, whereas 8865 - 12 900 r of y-radiation
are required for A. gquadrimaculatug (1180, 1446); Culex fatigans requires
only 7700 r (1447) againat 11 000 -18 000 r for Atdes segypti (1444). The
influence of age on gusceptibility (at a particular stage) is very marked in,
for example, Ephestia kiihniella where the sterilization dose ranges from
10000 to 30000 and 60000 rad (1235, 1468), depending on the age of the male
pupae which are irradiated at 3, 6 and 15 d, respectively. The effect of
varying such factoreg ag temperature (1357-8, 1060, 1076, 1080, 1103, 1106,
1158-9, 1161, 1163) and the composition of the environment during irradiation
{1043, 1055, 1075, 1118} are also brought out.

The sterile-male technique has for some time been of particular interest to
the JAEA. Two panelsonthe sterile—male technique have beenheld at the IAEA,
one in 1962, and another in 1964. A comprehensive report on the first panel,
No. 21 in the Technical Report Series, was published in October 1963; the
second panel report, No. 44, will be published in the same series in June 1965. In
1962, nine countries {Ausiralia, Belgium, Canada, France, Greece, Israel,
the United Arab Republie, the United Kingdom, and the United States of
America) were represented, with delegates from the Food and Agriculture
Organization and the World Health Organization. In 1964, Cogta Rica, El
Salvador, Iialy, Southern Rhodesia and Tunisia were also represented, indi-
cating the increasing interest in the subject throughout the world. A large
number of species is being conasidered for possible inclusion in sterile—male
release programmes (1434): The Ausatralian sheep blowfly, Luecilia cuprins
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{Wied.), which has proved rather unpromiging; the New Guinea screw-worm,
Chrysomyia bezziana Villen, also unpromising at present; the tropical ox
warble, Dermatobia hominis (Linn.), of Latin America, where the aspects
are promising; the teetse fly, which shows promise (those of the 25 species
of Glossina known to be vectors of trypanosomiasis are of particular inter-
est); the Mediterranean fruit fly, Ceratitis capitata {(Wiedman), where en-
couraging results have already been obtained in field triales on Hawali and
Costa Rica (1452-3), important research also heing carried out in France,
Israel, Tunisia and the UAR; the Mexican fruit fly, Anastrepha ludens (Loew),
where mass releasea at two locations have proved encouraging; the oriental
and melon fruit flies, Dacus doraalis (Hendel) and D. cucurbitae {Coq. ) where
field irials on Rota, an island in the Pacific, near Guam, proved very in-
formative for further development, although the overflooding ratio of 1031
was not reached; the Queensland fruit fly, Dacus tryoni {Frogg) where mass
rearing of 108 pupae/week has already been achieved and field triala carried
out; the olive fly, Dacus oleae (Gmelin), which is promising, interesting
regults being obtained in Greece, Israel and in Ialy; the codling moth,
Carpocapsa pomonella {I..), now being tested in the field in Canada, which
proves promising. Amongst the crop pests tested in the USA are also the
sugarcane borer, Diatraea saccharalis {Fab.), where difficulties are being
encountered in sterilizing without affecting moth emergence; the European
corn borer, Ostrinia nubilalis (Hobn.) which showe promise; the pink boll-
worm, Pectinophora gosgypiella (Saundersg), where the most suitable stages
{ages) for irradiation were determined; the boll weevil, Anthonomus grandi
Boheman, where preliminary sterilization data have been collected: the fall
armyworm,; Laphygma frugiperda {J.E. Smith), where radiation tolerafice
was studied; ‘Droesophila mélanogastér {Meig.), wherefield trials in Belisville,
Md., and other work indicate that population growth may be inhibited by a
flooding ratio of 16:1; the Medlterranean flour moth, Anagagtia {Ephestia)
kuhniella Zell., where mass rearing and sterilization proved feasible but
ecological circumstances unfavourable.

It must be remembered that the sterile—male release method cannot
alwaya be used against an ingect species despite its tremendous eradication
potential for some, Various factors may be responsible for such failure,
Mase productlon of the insect may prove too difficult or too costly; sterili-
zation may affect insects detrirhenta]ly. in terms of life-span, development,
mating behavicur, etec.; distribution of the sterile males may be unsatisfac-
tory because of local conditions {wind, predators, etc.); serious damage
may be inflicted on man, animals or plants as the result of releasing ad-
ditional insects into an area; the gize of the infested may be tqo large to be
treated economilcally, the existing population too great for overflooding and
too widely scattered for effective prelimihary reduction by other means; and
a lack of adequate geographical barriers may leave the area wide open to
subsequent reinfestation.

The application of the technique to Mediterranean pests, such as the
olive fly, the Mediterranean fruit fly, and some others appears, however,
to be promiging. This possibility has attracted a great deal of attention,
and the Agency is supporting projects in Greece, Israel, Pakistan and
Tunigia. Under a United Nations special Fund a one-million dollar project
was approved recently (January 1865). The joint FAO/IAEA Divieion of
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Atomic Energy in Agriculture will attack the Mediterranean fruit fly problem
in Central America, following a request submitted by Costa Rica, El Sal~
vador, Guatemala, Hondurag, Mexico, Nicaragua, and Panama. Presgent
losses due to the insect are estimated at $ 7 million/year and may be ex-
pected to reach $ 82 million/year if the infestdation spreads further.

The pests of grain and other stored foods (mostly Coleoptera and Lepi-
doptera) do not lend themgelves to control measures employing the sterile-
male techrique (1434). There are a number of reagons for this, apart from
frequent multiple—species infesiation. Bulk storage would not allow efficient
release and distribution of the sterile males, particularly when needed in
Yhot' spots. Contamination of foods to any great extent by insect debris
would be inadmiseible. Many Lepidoptera are sterilized only at the expense
of longevity with the necessary doses (~50 000 rad). Disinfestation by means
of lonizing radiation can, however, be approached in a different way by the
bulk irradiation of stored commodities which will be discussed next.

{2} Disinfestation

Interest in the irradiation of stored commodities has caused a technology
of its own to be developed, with emphasis on irradiator design and on
research into blochemical and other effects of irradiation., Most of this lies
outgide the scope of this bibliography. :

Studies dealing with infestation detection, disinfestation measures by
means of specific irradiators;, and economic congiderations are found in part
H:I-C, 1-4. Disinfestation measures rely chiefly on lethal effectis, mainly
at the egg stage, or on breaking the life-cycle at some stage thus preventing
reproduction. The time réquired to affect an entire inesect population will
depend on the experimental conditions employed. Some of the preliminary
investigations on the radiation susceptibility of different speciesa at various
developmental stages and on optimum condition for irradiation {including
possibly synergietic factore) can be found in II:1I-B and A. 2.

‘The practical economics (LI:11-C. 3) of irradiation compared with con~
ventional conirol measures such as fumigation of, for example, grain and
grain products have been calculated for a number of irradiators; operating
coets will depend on such factors as cheapness of the particular sources at
that time, handling capacity, capacity exploitation throughout the year, and
on depreciation {1487, 1480, 1492). The design of a production—facility has
to cope with two major groups of problems,. The shape and size of the par-—
ticular source must be arranged to provide maximum usable radiation energy
with minimurm absorption in the source itself, and the conveyor system must
be arranged around the source at maximum absorption of radiation without
over-exposure of parts of the products and without holding up an unduly large
volume of product in the facility. A large number of irradiators have been
designed and tested (1492, 1487), using different shapes, sizes and types
of source arrangements and conveyor systems. The majority of irradiators
uee a y-source (1487-91), although a variety of gources (reviewed in 1421}
have been tested, including accelerated electron sources (768, 1484}. Since
high voliage electron beams are limited to about 5 MeV to avoid possible
induced radioactivity, this necessitates a very high handling speed for grain.
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Conveyor belts prove impractical, and pneumatic or . gravity-flow systems
bhecome necessary. Some {y-lirradiators are mobile, mounted on board
ship for grain treatment (1490, 1492, 1444, 1496) or on a railway car {1238),
thug allowing bulk irradiation of different products at widely separated lo~
calitiee as and when required. The railway mobile irradiator is designed
for a capacity of 10 t/h with a 10 000-rad dose, and is aimed at the dimin-
festation of, for example, citrus fruit. Thus grape fruit from an area where
the Mexzican frilt {ly, Anasirepha ludesng, is found could then be safely ex—
ported. The practical significance of irradiation for subaequent transpor—
tation and as a quarantine safeguard is obvious. Mobile units appear par-
ticularly suitable for seasonal products which have to be handled directly.

Since irradiation can produce 100% insect sterilization repeated fumi-
gation and ventilation, both of which are costly, could be replaced by a single
irradiation of €.g. wheat products (1490, also 1488-9, 1491). This is true
provided subaequent storage ie in inseéct~free and insect-proof cdntainers,
whether special grain gilos, polyethyleneé-lined bags for wheat and other
products, or small-gcale packaging as for dried figs (1481, 1500) or spices
are considered, The irradiation of packaged commeodities ig itgelf of con-
eiderable interest; with auitable packaging material (i.e. material which is
insect—proof yet permeable to gases while remaining impermeable to water
vapour) ne reinfestation can occur and no further treatment is required.

Disinfestation of wood by irradiation [whether of termites (1501) or ofher
wood-boring insects (1486)] presents some difficulties. Accerding to
Bletchley {1488) ~ 10000 r (y-rays) would probably be adeguate for controlling
wood~-boring insects bul an additional safety margin plus a correction factor
for attenuation in the wood is necessary. Considerable work is still re—
quired before such a method could be exploited in practice,

Irradiation cannot be applied ae a disinfestation measure against plant—
infesting nematodes (1488) since the radioresistance of the nematodes ig go
high that the plant would be desiroyed long before the nematodes were af-
fected {e.g. 320000 rad eliminate infestation by Heterodera rostochiensais}.

Other areas of research in which radiation has been used are, for
example, the development of straine with different nutritional requirements
or of differently coloured eggs for immediate sex-differentiation, asg in
sericulture. In apiculture, it has been possible to conirol Nosema apis by
irradiating the infected combs with y-rays (1536). Strains of entomo-
pathological fungl of increased virulence have been produced by exposure to
lonizing radiations (1535, 1568, 1570).

{3) Radiological Studiea¥*
<
X-rays have proved very useful in radiological studies of a variety of
ecological and physiological probleme. These included investigations of

* It might be argued that an application of this type shopld not be included here, on the gromds
that in all other cases we have been concemed with ar effect on or change In the specimen as 3 result of
imadiavion. Here, on the other hand, the radiation is used for detecting ‘and studying the insect, fre-
quently in itx netural babitat, without affecting the insect.

Electron microscope studies bave been omitted altogether since vacuum and other warking con-
ditions {nvolved necessftate using already fixed and, usually,stained specimens,
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crop—function, in particular crop-emptying, in Periplaneta americana {155%)
and Phormia reging (1560}, and a comparison of the rates at which food
pasges through the inteslines of different species of locusts {1559}, In the
shipworm, Teredo sp. (1556), it was poseible to study its boring habits,
burrow building, preferred positions for settlement, and activity at different
etages of development. Insect infegtation in a number of stored commodities
hag been detected routinely by means of x—rays (as in, e.g., grain: 1508,
1528; wheat: 1510; dried peas: 1515; cocoa: 1514; wood: 1503-5; 1507, 1517,
1521, 1523, 1556). Seed quality, particularly of forest seed, has been as—
sessed radiologically (1513, 1524-5); the stage of the infesting ineect, the
harvouring within a cocoon of a live or dead insect, possible paragitization,
and traces of past infegtation can be recognized.
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PART 1

RADIOISOTOPES






1%

1 INSECTS

I-A Ecology
I-A-1 GENERAL ARTICLES. SURVEYS
Anzpesn, C.B. HIYHEHHME H PARPAEOTKA METOAOB BEOPBEB C BPEAHTEAAMHY M

EQJE3HAMH PACTEHHA C TOMOMLY PAAHOAKTHEHBIX H3OTOIOR M HINYUYEHWH,
Crp. 621-? » c6. "Heec 08 Cope PABOTHAKOR CANLCKONGIRRCT BaHHOT wayxu". M, 1957,

Andreev, 5.V, STUDY AND FORMULATION OF METHODS OF CONTROLLING PLANT PESTS AND
DISEASES BY MEANS OF RADIDISOTOPES AND RADIATION. p.621-} ie "Proceedings of the All-Union
Conference of Workers in Agricultural Science, Moscow, 1957+,

Auverbach, 8.1, RADIATION ECOLOGY. p.47-72 in "Health Phyvics Division, Anmual Progoess Report
for Period Ending 31 July 1062". ORNL-3347, Ozk Ridge Nauional Lab,, Tenn. 12 Nov, 1962,

Samples taken 10 1861 from White Oak Lake bed showed that coucentrations of radiomuclides in herbivorous

“imeects were sstentislly unchanged since 1958, for both S1% and Cs!®', Resulm are presented of tracer

seudies on {nsects and arthropods {including the millipede, Dixidesinus ecasus with Co¥, ¥, (Cyid4, Febd
and Zd*). Studies were continued oa the aquatic ecology of the Clinch River and the fate and effects of
radionuclides released in waste solutions. The mean chromosomal abemation per individual per month of
larvae of Chironomw tentem expomed tw radiation 20- 1000 timas ahove the background intensfry was com-
puted for testing for a change in frequency of chromosomal polymorphism, An analysis of variance among
these monthly moans showed no significant difference among themn,

Auerbach, S.1., Schultz, V. ONSITE ECOLOGICAL RESEARCH OF THE DIVISION OF BIQLOGY AND
MEDICINE AT THE CAK RIDGE NATIONAL LABORATORY. TID- 16890, Oak Ridge National Lab, , Tenn.
And Divislon of Biology and Medicine, AEC, Oct, 1962, 148p,

The programine {z described for the period 1955-64, with details of investigatorns, techniques, aims and
results where avaflable (including lists of reports and outside publications). The following tnvestigations
clted are rolevant w this bibliography: - investigations on sterility and deformities of Onthophagu
(Coleoprera, Scarabacidae) imluced by y-radiation (1955); diffevential effects of y-radiation on predatoc
and prey specles of mites (1955-6): effects of y-radiation on Collembola populadon growth {1856-7);
effects of acute and fractionated doses of y- radiation on Trogoderma (Coleoptera, Dermestidas) (1966-T):
anthropods associared with ltcer breakdown on decimeter litter bags.{1959-60); grosseffectsof soil arthropods
on leaf linter breakdown and release of radionuclides {1961-2) [4 levels of naphthalepe at 100, 35, 10 and
© g/m?, 5 litter bags containing oak leaves mgged with Cal?T pes plot, bags to be checked perfodically

for radioactivity, arthropods, respiration and microflotal counts]: Inect Envaders of ploneer vegetaticn oo
White Oak Lake bed (1936-8); gros aspects of movement of fission products in the soil-to- plant-to-insect
food chain (1958-9); $r* and Ca¥ accumulation in plant-insect-bird food chain {1858-9); aceurnuladon
and elimination of Cal37 by a grasshopper, Romalea microptera (1957); accumualation of 5199 and Coit

by grashopper species on White Oak Lake bed {1953-60): tumover of Cal¥ by Chrysomela knabi (1960);
the effect of effluent atomic wastes on a Chironomus tentany Fabticiue population a determined by salivary
gland chromogome analysis (1960-3). ’

{See slso 108 - 11, apd 123 - 4,

Jenkins, D.W., RADIOISOTOPES IN ECOLOGICAL AND BIOLOGICAL STUDIES OF AGRICULTURAL
INSECTS. p.3-20 in “Radfolsotopet and Radistion in Entomology, Proceedings of a Symposium,
Bombay. 59 December 1960", Vienna, Intermational Atomic Energy Agency. 1962,

Very comprebenstve review article with 118 refarences, The varied utes to which radiofzotopeyheve been
and can be put in basic biological and ecological smdies of insects of agticnitural and veterinary importance
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See also:

are summarized. New possibilities of insact control are discussed., ‘Three 1ablés are included, amongst

-them a listing of radiolsotepes utilized so far,

Jenking, D. W, USE OF RADICNUCLIDES IN ECOLOGICAL STUDIES OF INSECTS.  p.431-40 in "Radio-
ecolegy. Proceedings of 1st National Symposiuin on Radioecology, Colorado State Univessity, Fort Collins,
10-13 September 19817, New York, Reinhold Publishing Corp. 1963,

Review article, divided into sections dealing with the selection of radionuelides and methods of labelling;
forest and orchard insects; crop insects; social insect; insects affecting man and animals; parasites and
predators; insect trammission of disease; and population studies, 108 references are cited {up to 1961).

Kansu, A. BOCEK BIYOLOJIL VE DKOLOMSINE AIT ARASTIRMALARDA RADYOIZOTOPLARDAN ISTIPADE,
{The use of radioisotopes for research in imect ecology and biology). Bitkd Koruma Bilt, 2, 7 (1961)
24-45, {In Turkish, with English summary).

Review arricle, with 65 references,

1515 Radyeizotoplazin entomoloji alaninda kullanilmasi. (Use of radivisotopes in entormnology). (Kaasu,
1863),

I-A4-2 BEHAVIOIIR

I- A-2-a4 FEEDING

General

Dadd, R.H. FEEDING BEHAVIOR AND NUTRITION IN GRASSHOPPERS AND LOCUSTS. p.47-109 in
"Advances in Insect Physiclagy. Vol.I". Beament, f.W.L.. Treherne, ).E., Wigglesworth, ¥,B., Eds,
New York, Academic Press. 1983,

Review zrricle, divided inw sections on feed 2nd fecding (food-plant preferences, feeding babaviour,
theories of food-plant selection), and nutrition {general considerations, specific requirenvents, and idio~
syncracies of locust nutrition), Radicisotdpes have been used in 2 nuimber of studies but are not mentioned
specifically. A tota! of abont 180 references is cived.

Gésswald, K., Kloft, W, EINBLICKE IN DAS STAATENLEBEN VON INSEXTEN AUF GRUND RADIO~
BICLOGISCHER STUDIEN { Aspects of life In an inssct colony, based on radicbiological studies). Imker
freund 16, 1 (1961) 7-12. (in German).

Review article. Radicisotope techniques have been applied in studies of food distribution amongst ants,
bees and termites, dealing with such aspects as the relative and actual speed, method, and the quanrtity
of food distributed, and its dependence on such factors as temperature and humidity, The quality of
food has also been investigated and found to vary, i,e. queen bees are given more complex food incor-
porated in gland secretions, and not merely regurgitated food, New Mght is also thrown on the roles played
by sexually potent and other castes in the social structure of the different insects, (No references are
given),

* * *

Gosswald, K. ON THE METHODS OF CONTROLLING MATERIALS FOR TERMITE RESISTANCE WITH
PARTICULAR QONSIDERATION QF BIOLOGICAL DATA UNDERLYING THE TECHNIQUE OF CONTROL.
p.168-T8 in "International Symposium on Termites in the Humid Tropics, New Dehli, 4-12 October 1960,
Parfs, UNESCO, 1962,

After discussion of the necessity and feasibility of laboratory tests, test technique: are reviewed. Suitable
wandard termites are required. Most of the work contidered was doae on the dry- wood termite. Kalotermes
flavicollis Fabricius, being in the author's opinlon, the most suitable test itsect; matetialn resistant to
Kaloteimey are generally s to wet-wood rermizes (Retfculitermey lucifugns Rossf) and others. Data on
tempersture and humidity, other physiclogicat conditions of the test room, test periods. and different tests
are discuased, Some radiofsotope (P32) work is described on the stages which actually take in food and on
the quantity consumed, and details of the technique are given,
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Abdel-Malek, A.A,, Baldwin, W.F. SPECIFICITY OF PLANT FEEDING MOSQUITOES AS DETERMINED
BY RADIOACTIVE PHOSPHORUS, Nature, Lond. 193, 4798 (1961) 176-9.

Flowers and leaves of 24 different ipecies of native plarts were labelled with P2 solations (20 pe/ini),
Preliminaty tests with cotton wicks using different concentrations of P32 (as H P20, in 5% dextrose solution}
had proved that this concentratton, on feeding, gave easily detectable counts [z both male and female
mosguitces, The technique of labeliing is described. Larvae of native mosquitoes (Addes impacabilis
{Walker), A, dianteus H.D., and K., and A, puactor (Kby.)} were collected from temporary pools and
swamps, and reared 10 the adult stage In the laboratory, Laboratory tests showed that feading had taken
place on only 3 species: Viola consp TiHlliwn graniflorum, and $piraea latifolia. Under the con-
ditions of the experiments, mosquito feeding was confined to plant sap from the leaves,

Auclair, f.L. APHID FEEDING AND NUTRITION. Annu. Rev. Ent. B {1963) 439-80,

Comprehensive review article, including numerous studies in which radioisotopes had been utilized.
Different aspeets of feeding are considered on p,439-54. Very lttle i3 known about the nutritional
requirements of aphids; a technigue (used slsewhere) which conlid easily be applied to determine essen-
tiality of amino acids in aphids makes use of injection into the haemolymph of glucose-U-CM or
L-glutamic acid-U-C'4, followed by a determination of the radivactivity of each amino acid subsequently
isolated from the iosect. Further sections deal with enzymes of the alimentary tract: boneydew (p.459-71)%

and symbictes {with special reference 1o the nitrogen econoray of aphids).

Banks, €.}. SOME RECENT STUDIES, INVOLVING THE USE OF RADIOISOTOPES, OF THE FEEDING
BEHAVIOUR OF TWO PHYTOPHAGOUS INSECTS. p,175- 7 in "Radioisctopes and Radlation in Entomology.
Proceedings of a Symposium, Bombay, 5-9 December 18607, Vienna, International Atomic Energy
Agency. 1962, !

Three examples of rescarches made on insect pests with radio{sotopes are given. The feeding and excretion
rates of Aphis fabse Scop. were estimated by allowing the insects to feed on bean leaves made radicactive
with P#2, and then relating the radioactivity of the aphids to that of the leaves. The results are presented
and the method critized, By allowing groups of A. fabae to feed on bean plants made radiocactive with
P#, the hypothesis that ant- attendance significantly increases the aphid®s feeding and exeretion rates was
confirmed, The movements and feeding behavicurin the field of adult Senn bugs (Eurygaster integriceps,
Pur.) were studled in Iran by tagging individual insects with small pieces of Tal®? 30 that they could be
detected from a distance with a guitable instrument, The resulty are described, (Auth)

Banks, C.J.. Dezfullan, A., Brown, E.S. FIELD STUDIES OF THE DAILY ACTIVITY AND FEEDING
BEHAVIOUR OF SUNM PEST, Eurygaster Integriceps Put,, (Hemiptera, Scutelleridae)} ON WHEAT
IN NORTH TRAN, Em., exp. appl. 4 (1561) 289-300.

The horizontal and vertical movements and the daily feeding activity of 6 young adult Suan Pest (or "Senn”),
each tagged with a small piece of Ta™ 30 that it could be located, were studied in wheat fields In north
Iran for 3- 4d at the start and at the ead of the adulis' feeding perfod in June 1960, Insects could be
detected in the wheat or {n the soll at frorn ~40 em with a portable G-M-probe. Microclimatic reccrds
{temperature and humidity} were maintained, and the methods and labelling described. Labels were cut
from an irradiated strip of Ta‘*z,& 0.05 mm x 0.16 mm x 0,46 mm, av, weight 0.08 mg, av. specific
activity 8 uc (120 pe/mE). An adult bug (young) is ~12 mm long and 7 mm wide, av. weight 11 mg,
Observations indicate a change in behaviour pattern prior to migration, presumably associated with
accumulating food reserves,

Crossley, D, A, , Jt, CONSUMPTION OF VEGF}ATDN BY INSECTS, p.427-30In *Radioecology.
Praceedings of 1st Natlonal Symposium on Radioecology, Colorado State University, Forr Collins, 10-15
September 1961". New York, Reinhold Publishing Corp, 1963,

Radipactive trscers were used 10 estimate the consumption of vegetation by populations of fnsects. Such
estimates were made for {nsects on the contaminated White Oak Lake bed, Oak Ridge, Tennessee, where
insect populations contained Cs'¥% and Sr° corcentrations which were it equilibrium with concentrarions

in the plants. The rate of feeding was estimated fromo the whole body burden of Cs!¥, the biomass, and
an average elimination rate for the insects, plus S concentrations and biornass of the host plants. Fhe
caleulations indicate that approximately 6% of the plant biomass was consumed by insects during & growing
seasol. The insects considered were grasshoppers {Romalea micropters, Melanoplus differentlalis, M.
femur- rubrum) and the willow chrysomelid Chrysomela knabi.
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Cavalloro, R.  STUDIES ON THE NUTRITIGN OF Myzus petsicae USING P8, Tobacco, Rome 85
(1961) 287-97.

Nicotlang tabacum var. Samsun Infested with M. pemicae wete lahelled by placing the roots fa a mineral
tolution couuinmg neneralized H,PHC, (2 mc/ml} for 4 h, Leaves and insects were then separated, frozen,
and homogenized, After lyophylization, the extracts were separated by paper electropboresis and the.
radivactive bands located by sutoradiography and counted. 4 bands were detected: phospholipids and
inorgantc photphate, nucieotides, sugar phosphates, and additional fnorganie phosphates. The percent
diatribution of the radioactivity in each band for the leaf extracts was 8,3, 0.8, 8,5 and 81.4, respectively.
For the insect extracts, it waz 7.9, 5.1, 10,9, and 76.0, respectively. {CA 56: 1962, 9244p).

Ehrhardt, P, ON THE PROBLEM OF FOOD PLANT SELECTION BY APHIDS, Experfentda 19, 4 (1983)
204-5. (In German, with English summaty).

Megoura vicise pietces the sieve tubes of non- host plants, Allium schoenoprasum and Poa pratensis, bt
does not take up up P2 from the parenchyma, Aphids apparently effect a prabe before uettlmg on the sleve
tubes of the plant,

Fleming, F. PENETRATION AND DESTRUCTION OF PLANT TISSUES DURING FEEDING BY Lygus

lingolaris, p.1003-7 in "Repott of the XIVth Internarional Horricultural Congress, Netherlands 1955".

Wageningen, H. Veenman and Zonen,

In an attempt to determine the cauwe of the notoriously poor germination of seeds of the Umbelliferae, it
way found that an fasect (Lygus) destroyed the embryo withont disturbing the other parts of the seed. In
the section dealing with the mechanics of the damage caused by Lygus, (p.1005), reference is made to
results obrained earlier with P2, Aglld and Celds,

Flemion, F, PENETRATION AND DESTRUCTION OF PLANT TISSUES DURING FEEDING BY Lygus
lineolarit P, de B. Proc. 10th Int. Congr. Ent, 3 (1958) 476-8,

It hag not yet been determined whether the lesions produced by the tamished plant bug, L. Hneolaris, are

produced solely by the rnechanics of plercing and sucking or whether in addition the saliva deposited
during feeding produces secondary infections and/or is phytotoxic. The amounts of fluid imbibed and the
quantity of oral secretions deposited in the host tistue were determined by the use of radiolsotopes, Esti-
mates of 8,05-0.25 pl were obtained by mmeans of P2 for the quantity of secretion deposited, estimates
of 0,2-2.0 pl (by means of Ag'*? and Ce™) for the amount of fluid imbibed. Techniques are described
for detecting and aszesting the damage done to the host.

Flemion, F. INSECT DAMAGE AS A FACTOR AFFECTING FRUIT SET. p.183-71in “Proceedings of
Campbell Soup Company - Plant Sci Symposium, 19627,

Studies (Fleming et al,) of internat damage cawed, as well as of the feeding mechanisms involved in the-
common and extremely destructive tarished plant bug, Lygus lineolaris {P. de B.) [L. oblincatu (5ay)],
are reviewed, Reference is made to earlier (pre-1961) work in which P was used for estimating the
quantity of secretion and Ag'? and Cet¥ for the amount of fluid imbibed during feeding (p.167),

Gatlun, R,L,, Laogsdn, R. HESSIAN FLY FEEDING STUDIES UTILIZING RADIOISOTOPE P-33. Proc.
N. Cent, Br, ent, Soc, Amer. 17 {196%2) 32,

(See 21)

x
Gallm, R.L., Langsion, R, FEEDING HABITS OF HESSIAN FLY LARVAE ON P3-LABELED RESISTANT
AND SUSCEPTIBLE WHEAT SEEDLINGS. J. econ. Ent, 56, 6 (1963) 702-6.

At Purdue Gintversity during 1960 znd 1861, expetiments in which P4-labelled potassium dihydrogen
phosphate was urilized, showed thar: (1) Hessfan fly larvae {Phytophapa destructor {Say)) fed on both
PS:-rreated and untreated resistant wheat Purdus 4217A3-1- 83 for not mwore than 2 d and on the treated
susceptibe wheat Michigan Amber for at least 15 d; (2) maximuym growth and radiation was detected from
§-d-old larvae dissected from treated suscept{ble wheat plants; (3} treated resistant wheat plants, at an age
when Hessian fly larvae began to feed in previous experiments, had more detectable P than treated
susceptible wheat plants of a similar age; (4) the growth of Hessian fly larvae, when tubjected at 4 4 of
age to f-radiation at the rate of 10 mc/10 ml, was adversely affected, whereas the growth of larvae
subjected ar 5 to 14 4 was not, {Auth,)



Henning, E. MEUERE UNTERSUCHUMNGEN UBER DIE EEDEUTUNG DER SOGENANNTEN PROBESAUGSTICHE
BEI APHIDEN, {Recemt investigations on the imponance of the so-called probing punctums by aphids).

Z. Pfl.Krankh, 69, 8 (1962) 321-30. (In German, with English surnrnary).

In investigations on the shallow punctures caused by the probing of Aphis fabae Scop. on the leaves and
stems of plants, as distinct from the deep punctures that follow prolonged resting of the aphid in one position,
oo raking up of any substacee from plants of broad bean (Vicia faba) could be demonstrated by either histo-
logical or P* tracer methods, The aphids appeared to feed from the phloem, and penetration of the stylets
to this depth wok an average of 45-60 min. The probing seemed to be merely a mechanical testing of the
surfece for a siwble site for penetration, (From auth. summary)

Kawenxoea, K.PB., Moayanosa, B.A, YCTAHOBAEHHE $AKTOE TONCAHATEIARBHOTO
IHTAHAA HACEKOMBX C MTOMOIBI PATHOAK THEBHOT'C $CQCOOPA H EI'O BANAHHUE
HA COPEBAHHE SHI MEHUCKYCA, [TAPAINTA 3EPHOBO#R COBKH, Crp. 29-30 B cf.
"Marepuann CHMRO3HYMa no nprueHeswd SHoBHIHKN b obracTk 3amurTi pacTesm®”, 1, 1961,
P, X. Euon. N2 18X374. 1962,

Kamenkova, K.V.. Molchanova, V.A, DETERMINATION OF FACTS ON SUPPLEMENTARY FEEDING OF

INSECTS WITH THE AID OF RADIOACTIVE FHOSPHORUS AND ITS EFFECT ON THE MATURING OF EGGS
OF Meniscus agnatus, A PARASITE OF Hadena basllinea Sch, p.23-30 in "Materlals of the
Symposium oo the Use of Blophysics in the Field of Plant Protection”, Leningrad, 1961. E.Zh. Bicl,

No, 18Zk374, 1962,

The study concerned feeding of M. agnatm, a parasfte of H. basilinea, and the developtneat of its germ
celly, uring food plants tagged with P°2 by placing them in a P®-solution (10 pc/H,0), Floweting
Onobrychis, Phacelia, Fuphorbia, Peuceudarum orecselinum and Sisymbriutn were used in the experiments,

Parasites in the control group were fed on nectar of the named species of planz agd a sugar solution. The
nuinber of mature eggs increased to 306 (94%) when feeding on nectar from radfoactive Onobrychis; the
corresponding figures for Sisymbrinm nectar were 38 (24%), for Phacelia to 36 (22, 8%) and for Euphorbia
w 11 (7). Span of life of M, agnatus was curtziled on the average by 20 d when feeding on a 20% sugar
solytion (with lsotope), whiie the number of .mature eggs in the female proved to be lower, Same results
were obtained by feeding M. agnatus on nectar of P, oreoselinum, whose sterm rapidly absorb the aqueous
isotope: soluzion,

Kloft, W., Ehrhardt, P. STUDIES ON THE ASSIMILATION AND EXCRETION OF LABELLED PHOSPHATE
IN APHIDS, p,181-89 in "Radicisotopes and Radiation in Entomology. Proceedings of a Sympasium,
Bombay, §-9 December 1980, Vienna, International Atomic Energy Agency. 1962.

Measuremnents show that aphids take up food only some titne after stinging, at a moment which corresponds
with reaching the phloem. The activity then suddenly increases to an approximate maximum, which is
reached after the imtestinal tract has become full of labelled phloem iap. Subsequently, however, the
activity increases slowly becanse of resorption from the midgut. In the meantime, fRcorporation assimi-
latlon) and excretion of radloactive material begins in different ways, The interval between the uptake

of the tracer from a plant to its re-excretion with the saliva is 5k at 22-24°C. This period, as well as
the exact course of excretjon of saliva during sucking and the distribution of saliva in-the plant itself,

were analyzed in detail. Tracer experiments indicate how the problem of virus transmission {especiatly
of persistent ones) by plant-sucking insects may be attacked. Further excretion of the radicisorope takes
place in the honeydew az well a1 through the bearing of larvae. On hatching, these larvae have only a
low activity but this increases after longer pericds of resorption in the material organfsm. On account of
continuing ovoviviparie and by the use of P2 it wifl possible to obrain a record of the phosphate metabolfsrm
of the ovary o the live aphid. By measuring the different kinds of excretion a1 well as the remaining
activity, the biological half-1ife and the amount of tracer sctually assimilated may be determined, Any
clreqlating radioactivity may be detected by measuring the haemolymph, Constant temperature must be
entured since the processes are highly semivive ro changes in temperature, (From auth,}

Marek, ], DIE WIRKUNG VON APHIDENSTICHEN AUF PELANZLICHE ZELLEN. (Effects on plant aells
of aphid punctures), Ent, €xp. appl. 4 (1961) 20-34, (In German)

Aphids, Myzuy aycalonicus Doac,, were allowed to prick detached bulb scales of Allium cepa, in green
lght, and subsequently anaestetized with CQ,. The stylets wete then severed, and the epidermis dissacted
off and examined under a phase microscope, Inzercellular and exwracellular puncruring could be
distinguished. In cells which had been pierced directly a saliva sheath was formed. The limits of saliva
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action were stodied with P¥-labelled aphids. After they had plerced the epidetmis the part containing the

-stytets was mounted on a slide, and the preparation kept in the dark for 14 d, with a special film {Kodak,

autoradiographic) covering it. After developing and fixing, darkened spots indicated cell portions which
had been rendered radfoactive by the sallva, Mechanical stithulus by needles only a few g In diameter
caused streaming in the cell plasma and a shorteping of deplasmolysis time, The importance of these
mechanieal effects must clearly oot be underestimated. Increased plasma streaming was apparently cansed
by amine aclds in the saliva and by the amino acids derived from proteins on cell injuty. Piercing with
fine glass capillaries containing eminc acids also cut down deplasinolysis time.

Marek, 1, (/BER DAS EINSTICH- UND SAUGVERHALTEN DER ZWIEBELLAUS, Myzus ascalomicus
Doncaster. {Study on the piercing and sucking behaviour of the aphid Myzus ascalonicus Doncaster),

Z. Pfl.Krankh, &8 (1961) 155-65. {(In German, with English summary).

Aphids were rendered radioactive via P¥-labelled host plants. The techniques used subsequently are
described in detall, Aphids which had been sucking for some time showed a greater tendency to pierce
fresh plants than starved imsects, By means of green light M, ascalonicus could be induced to plerce such
unfarniliar material as filter paper, The aphids deposit saliva io all tissues if penerrated even for only a
shott time. This was demonstrated by G-M-counters and autoradiography, M. ascalonicus is able to
distinguish different degrees of concentration in solutions of an acid, bitter or salty character, Sweet-
tasting liquids were absorbed, no matter how highly concentrated, Buffer solutions of pH 6.2~ 8.4 represent
the preferted pH range.

Hoeokpemenosa, H.C., Conmatkue, H,C., lTeaomuna, A.H, CPABHUTEIRHAA YACTOTA
NHTAHHA PASITHMHEX BHAOB BI0X, OCNPEAEAERHAA B JABCPATOPHLIX YCHOBPHAX
C GPEMEHEHREM METOAHKH PATHOAKTHBHEX FHAHKATOPOB. Bonp. Jxoa., Kues
4 (1962) 135-6.

Movokreshehenova, N, 8., Soldatkin, 1.§., Levoshina, A,I, THE COMFPARATIVE FREQUENCY OF
FEEDING OF VARIOUS KINDS OF FLEA, AS DETERMINED UNDER LABORATORY CONDITIONS, USING
THE RADIC- TRACER METHOD, p.135-6 in "Voprosy ekol_ogil‘. Vol.4, Kiev, 1962,

Oak Ridge National Lab., Tenn, STUDIES ON Chrysomela knabl, p.91-5 in "Health Physics Division.
Annual Progress Report for perlod ending Iuly 31, 1361", ORML-3189,

Laboratory measurements were made on feeding and elimninat{on rates for both larvae and adults, The
investigation was atmed at testing the precision of ra = AQ, whers

r = rate af ingestion of a given radiomelide,
a = proportion absorbed from the intestines
A = ratio of In 0.5 to the biological half-1ife Ty, (ot the effective half-life if the physical half-iife
is shott) for the given radionuclide
Qe = body concentration at equilibrivin of that ouclide In the insects.

Work is proceeding along the lines of (1) comparison of the rate of feeding, r, as calculated and as
measared in laboratory experiments for a single insect species (Chrysomela knab), and (2) investigation
of rate of elimination of radioisotopes as a function of size of insect. The consumption and elimination
of Cst* s discussed,

Orenski, 5.W., Maramoroich, K. THE FEEDING OF NORMAL AND ASTER YELLOWS- INCCULATED
CORN LEAFHOPPERS. Phytopathology 52 (1982) 1219, LY

The earlier finding, that the com leafhopper (Dalbulus maidis} can extend its host range afrer acquisition
of aster yellaws virus, has been studfed farther. Normal and vimliferous corn leathoppers, fed on plant
juiées and sugar solutions through semipermeable animal membranes, experienced high mortality. None
of the leafhoppers survived mote than 7 d, whether food or distilled water was supplied through the
membranes. Anal [eeding also was atrempied, but discontinued becanse of poor survival. Normil com
leathoppers fed no berter on aster leaves from which the epidermis was stripped, than on normal leaves.
Feeding on isotope-labelled leaves, using aster leafhoppers Macrosteles fasciftons as controls, showed that
normal and vimliferous corn Jeafhoppers fed equally well on com leaves and acquired ag much isotope as
did aster leathoppers. On the other hand, corn leafiopper acquired only 1-10% as much {sotope from
aster leaves as aster leafhoppers did, Although vimlifercus com leafhoppers fed slightly better an aster
leaves than normal ones, this difference was found only with com leathoppers confined to young aster
leaves, (Auth.)
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Crenski, 5.W., Staples, R, C,, Matsmorosch, K. THE UPTAKE OF C* AND P FROM LABELED LEAVES
BY TWO SPECIES OF LEAFHOPPER VECTORS. Phytopathology 52 (1962) 1220.

A study was made of feod uptake by Dalbulus maidis Delong & Wole and Macrosteles fascifrons (S5tdl) on
detached leaves of Zea mays and Callistephus chinensis labelled with C14 or P2, Measurements of isotope
uptake and distribution throughout a leaf showed a general decrease [n radioactivity from the base toward
the tip., Large variations were encourtered between cotresponding samples cut from oppesite sides of a
given leaf. A clearly defined linear correlation was found between the isotope content of a leaf and isctope
uptake by feeding leafhoppers, There was no significant difference between isotope uptake by males and
fernailes, although wide variations were found between individual insects feeding for 24 h or longer. During
short feeding periods, insects acquired only small amounts of lsotepe and up to 50% of radloactivity accumu-
laced in their heads, The distribution of radioactivity changed with ine d isotope uptake and after 24 h
only sbaut 10% of the totzl isotope was concentrated in the heads, ' When D, majdis were placed on upper
and lower surfaces of a corn leaf, those on lower surfaces acquired more isctope. (Auth.)

Quraishi, M.8. WATER AND FOOD RELATIONSHIF OF THE BGGS AND FIRST INSTAR NYMPH OF
Eurygaster integriceps WITH THE AID OF P2, ]. econ. Ent. 56, 5 {1953) 666-8.

The eggs and 1st instar nymphs of E, integriceps Put. were studied, The eggs can withstand extreme diy
conditions and can develop In 2 desiccator of CaCl,. Three series of experiments weze conducted in order
to discover whether food s essential for irs growth and moulting. In one series of experitnents, freshly-
emerged nymphs were maintained for 48 h on P3% labelled wheat plants, Their changes in weight and
tadioactivity were recorded, In another series, nymophs were kept In a Petrl dish with small filter paper
disks soaked in P¥-solution. Weight and radloactivity were again checked after 48 h. it could be de-
maonstrated that in order to moult, the nymph must feed, though the food may copsist only of water
absorbed through a filter paper. The length of life of a starving nymph shows positive correlation with
humidity,

Shapiro, I.I., Khoryanovich, A.V., Vedeneeva, H.A. PHYSIOLOGICAL EFFECT OF FRIT-FLY
{Oscinogoma frit L.) ON EMBRYONIC TISSUES OF MAIZE. Dokl, Akad, Nauk SSSR L&g {1961%
978-80, (in Russian). English Translation: Proc. Acad. Sci. USSR. biol. Sci. Sect. 140 (1962) 886-8,

The pattern of lysis of young maize tissues (by excreta) was investigated, The zuthors found that the
excretory products of the larvae contain proteclytic enzymes, and enzymes of the amylase and invertase
type which do not play any part in lysis. The results of some experiments with C'-labelled glucose
{glucose-1-C'*) Indicated thar friz-fly larvae utilize simple mgars. Maize shoots {at 3- 4 Jea¥ stage) were
labelled by immersion n a glucose solution {specific activity & yc/ml) for 48 h at 25-27°C. The plant
stems {without ieaves) were put into wide tubes containing larvae, After 48 h the larvae were temoved,
washed thoroughly, and homogenized. The radicactivity of the homogenate was then assayed, The
average specific acrivity of such larvae was 29 epm for a specific activity of 2210 cpm fn the plant.

Wanupo, B.A., XorAHoedd, A.B, K BOTIPOCY © BOAPACTHBIX QCOEEHHOCTHX IMHTA~
H#A THYHHOK Apantelesa glomeratua L, Crp, B7-2 s ¢f, "Marepians CUMNOZHYMAE 00 TRHME
gennk Guodnauky b oSnacru aauute pacrenud”. JI, 18961, P, X, Buon. N13X355. 1962,

Shapiro, V¥.A,, Khotyanovich, A.V, AGE CHARACTERISTICS INVOLVEL IN THE FEEDING CF
Apanteles glomeratus L. LARVAE. p.€7-9 in "Materials of the Symposium on the Use of Biophysics
in the Field of Plant Protection”, Leningrad, 1961. R. Zh, Biol, No, 18Zh355, T1982,

Caterpillass of Pleris brassicae infested by the parasite A, glomerams were fed on cabbage leaves infil-
trazed by a M- radioactive solution of KHPO, with' specific activity of 0.95 yo/iml. The catetpillars
and the parasites were desiccated afiter the feeding and their radicactivity was determined per 100 tng of
dry weight, Radicacrtivity of the haemolymph was computed separately, It was established that the P¥
penetrated Into the host as well as the parasite, The haemolymph showed highest radioactivity in the host.
In the parasite, the radicactivity varies in the development process. It is highest in the panultimate iarval
stage (51.4%) and decreases through the last stage and pupas to 15%. This is explained in terms of the
varying feeding regimen of parasite larvae at different stages. Young larvae, up to the pemzltimate stage,
feed on haemelymph and, in consequence, intensively accumulate the P32, Larvae of the last stage dis-
continue feeding on haemolymph and change 1o feeding on the host's fat, hence the quantity of the fsotope
decreases in them, {BA 43: 1963, 12513)
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Conaavkus, H,C, , Hopoxpemenosa, H.C, , Pynermme, ¥.B. ,Ocrposcknii, H,E., Nepomuna, A, H,
OIIBIT MAYYEHHSH AXTHBHOCTH NHTAHHA BAOX BOJMINEX NECYAHOK B NPHPOIHBIX
YCHOBHAX C NTPHMEHEHHEM PAROHOAKTHBHRYX UHAHKATOPOB. 3aon. X. 40, 11
{1961) 1647-50, P.X. Enon. Ne12K129, 1962,

Soldatkin, 1.S., Novclkreshchenova, N.S., Eundenchik, Yu.V., Qauwovskif, 1.B., Levoshina, A.1.
EXPERIMENTS ON STUDYING THE FEEDING ACTIVITY OF FLEAS PARASITIZING GERBILLINAE UNDER
NATURAL CONDITIONS BY MEANS OF RARICISOTOPES. Zool.Zh, 40, 111841} 1847-50, R. Zh, Biol.
No,12K135%, 1942,

In May and October of 1959-and April, May and Oct, of 1980, in eclonies of Rhombomyi opimus fn the
in the northwestem Kyzylkum, all the anitnals were captured, given glycine or acetic acid containing Cl4
in 2 dose of 200 ye intragastrically, and then refeased.  After varylng perlods of time the colony was
excavated and among the fleas (Xeoopsylla gerhilli caspica loffe) collected the percentage having ingestad
the radfoactive label was determined by autoradiography. A marked seasonal difference in feeding habit
vias apparent in the spring and autumn. Other ecologico- physiological indices were alswo found to vary,
such as the level of reproduction, the number of fleas gorged with blood ( Ioffe's alimentary index), and
the ratio of {leas simuitaneowly feeding on 4 rodent 1o the total qurnber of fleas, Thus, in the spring,
75-B5% of Xenopsylla gerbilli caspica had ingested the blood of a gerbil by 0.5-3 d, 42-46% wete
found on a gerbil at any one time. and 74-83% of the females were engaged in reproduction. In the fall,
after 5- 15 d, 25-40% bad ingested the blood, 7-10% were found on the gerbils, and only 0,8- 1,3% of
these females were ready to lay eggs. In the fall the greater part of the flea population was in the young
Imago stage, with large far-bodies, distinguished by their resistance o the effect of unfavorable condi-
tions. Some of the labelsd fleas admitted to the burrow in Oct. were recovered in April, but the flear
penewating the bumow in May could not be found in Sept, The seasonal variadons in feeding hables must
be taken Into account in experimenty o eradicate fleas by systemic pofsous, It is mggested that spring
epizootia of plague may be due to lntensified feeding activity of fleas at that time, whereas atumn fleas
may assure preservation of the plague microbe for long periods, by virtue of their ecological indices.

85 Sur Iz mansmission d"isotopes radio-actifs entre deux fourmilikres d*espiees diffSrentes (Pormica
mfa et Formica polyctena), (Chauvin et al,, 1961)

49 Rediebiological study on the social feeding organization of the honey ant, Proformica nasuta (Nyl),
(Stumper, 1961)

53 Use of frotopes for Investigating the behaviour and ecology of insect pests in some recent studiss,
{Quraishi, 1963)

125 Expertmental holaton of food chaioe in an old- field ecosystem with the use of phosphorus-32,
{Odvm and Kuenzler, 1983)

135 Assimilation de la cellulose et microorganismes fntestinaux chez Gryllus bimaculatux De Geer
Insecte, Orthoprere, Grylloidea), (Marwja, 1962)

138 Scome predators and scavengers feeding upon pink bollworm mothu, {Clark and Glck, 1981}

140 -Application of radfoactive isctopes to the study of some probl of flea ecology. II. The comtact
between rodents and the degree to which ectoparasites are interchanged in a population of Rbombomys
opimus, (Svirddov, 1963)

141 Use of radioaceive fsotopes for the study of certatn problems of flea ecology. I, Alimentary relations
of fleas of the Xenopiylla with Rhombomys oplius Pall. under nawral condftions, (Sviridov et al.,
1963)

143 Use of radioaciive tracers In the study of insect- plant relarionships, {Crossley, 1385)

144 Note préliminaire sur I'utilisation des radioisotopes dans 1'éude di parasites du contomnier en
Afrique. (Delattre, 1963)

158 Determination by radioactive fron (Fe®) of the amount of blood ingested by Insects, {De Freitas and
Da Silveira Guedes, 1961)

186 The problem of the excretfon of radicactive {sotopes by various aquatic invertebrates, (Gemova,
1961}

235 Rate of equilibration of the contents of the gut of _Anopheles quadrimaculats larvee with the
surrounding medium. (Priedmazn, 1963)

489 Studies on the character and preventlon of the vitus diseass of garden crops, I. Studies on the
mechanism of aphid transmission of mosaic disease of Japanese cadiih, using radicactive phosphorus,
{Mishi, 1859

486 Ecological and therapeutical studies on the virus diseases of garden crops - Studies on the trans-
misston of plant vituses by aphids, (Japan, Kyushu Agricultural Experiment Statfon, 1963)
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487 Acquisition and tranonission of aster yellows vims, (Maramorosch, 1962)

480 Swmdies on the varfetal resistance of garden crops to the virus diseate, V. On the course of aphid
rapsmission of the mosaic disease of Japanese radizh determined by P% or §% (1), (Nishizawa et al.,
1958)

481 Smdies on the mechanism of aphid transmission of masaic disease of Japanesé radish using radioactive
phosphorus 32, (Nishizawa et al., 1959

1570 1ise of radioisotopes and radiation in the control of plant and anitnal insect pests. (Andreev, et al,,

1983)

I[-A-2-b TRANSMISSION OF FOOD

Alibert. J, BCHANGES TROPHALLACTIQUES CHEZ UN TERMITE SUPERIEUR, CONTAMINATION PAR
LE PHOSPHORE RADICACTIF DE LA FOPULATION DUN-NID DE Cubitermes fungifaber, Insects sociaux
10, 1 (1963) 1-12. (Ia French, with English swrnmary).

Des nids de C, fungifaber sont mis en Elevage sur de 'humus contaminé (¥P}, La radicactivits des
insectes, mesurée apris un ternps de contace varlable, permet de séparer deux catégories &'échanges
trophallactiques: les &chunges d"aliment gurgité, décelables ds les premidres expérisaces, et les
échanges de liquide sailvaire apparaissant plus tardivemment, 25 h 230 b aprés la mise en contact du nid avec
TI'humes marqué, Cn n'observe pas de différence significative dans la répartition du 3P selon la zone de
préibvement dex €chantillony de population, sauf chez des soldats des nids isolés vn temps court sur humus.
La contamination des ouvriers eat trds rapide et la distribution du P dans cette caste, hétéropene, Certains
ouvtlen ne e nourrissent pas directement d*humus pendant le temps de I'expérience; ils regoiveat, ainsi
que les soldats, de T"aliment régurgit€ (stomodéal), La reine est la premiee contaminde par le liquide
salivaire des ouvriers, €t sa radioacevité prouve une absorption constante de nourriture, Les ailés proches
du vol mptial sont pavés de salive, aimsf que les soldam blancs, Le couvain, les nymphes de 1'avane-
dernfer stade et le rof ne regofvent qu'une faible quartité de salive; le rol a un rythme d'alimentation
lent et pen de besolns; les nymphes ont, sans doute, recours & un sutre mode d’alimentation pendant
I"avant- dermiar stade.

Chauvin, R., Courtois, G., Lecomte, J. SUR LA TRANSMISSION D'ISOTOPES RADIOACTIFS ENTRE
DEUX FOURMILIERES D'ESPECES DIFFERENTES (Fotmica rufa et Formica polyctena), Insectes sociaux 8,
2 (1961) 99-107.

Pour le marquage, 50 mc d'une solution collojdale standard du CEA @' ¥9%Au mélangés h 50 cm d'une
solution sucrée trds Spafwe, ont 1€ vemés sur la surface de la fourmilitre, Les F, polyctens qui onr regu
un radioisompe 1'ingkrent rapidement et peuvent le trammettre aux fourmilitres volsines de F, rufa, La
radicacrivité se localse dans 1'abdomen des fourmis, I est probable qu'il s'agit d'us &change par vole
buccale. Les fourmiltdres présentent souvent, avant fout ma'rgu_g' ge, une certaine radioactivité uks fagble,
due sans doute, d'aprds des recherches en cours, 2 la présence namrelle de potassium dont Pisotope 40 est
natrellement radioactif,

Chauvin, R., Lecomte, J. LES ECHANGES SOCIAUX DU «DEUXIXME DEGRE» CHEZ Formica
polyctena, C.R, Acad, Sci,, Parls 257, 20 (1963) 3049-61.

Les auteurs ont voulu émudier les changes de glucides entre les différentes colonies (T d'une « fédératon>
de F. polyctena, Le marquage a &€ effectué h I'aide de '™au mélangé & un demi-litre de sirop de sucre

3 30% versé sur 1a fourmflikre, Le sucre ingéré par une colonie n'est pas également diswibué anx zurtres
colontes auxquelles elle est reli€e. Ley mesmres £mmient effectudes an seintillomdtre, en principe toutes

l=s heures. Les mesuses au compteur Edith montBor que la <«charge individuelle en fzatopes des
ouvrikres peut varier énormément, ce qui inrerdit les comparaisons trop poussées entre le taux de transfert
de l'lsotope et 1'activité brute sur les pistes, L'échange de glucides ast assez limite,

Courtois, G., Lecomte, 1., Salleron, F. BTUDE D¥S BECHANGES DE NOURRITURE A L*INTERIEUR DE
1A RUCHE ENTRE LES ABEILLES OUVRIERES Apls mellifica L. C.R. Acad. Sci., Paris 252, 7 (1961}
1057-9.

Trofs essais ont £t€ effectués, en utilisant une mche expérimentale de Chauvin, décrite en détail, Une
population de 3 3 4000 abeflles I'occupafent. Les essals ayant £1€ effectnés durant les mois de décembre
et dejanvier, il o'y avaitpas de couvain, Au moment des essafs, Ia grappe était blen formde. Avec sa
période de 2,7 j et son dmission y de 0,411 MeV, 1940 présente un intérét particuller pour ce type de
recherches. Un petit nombre d'abeilles (5 10) devenait radicactif { par vole d'un nourrisseys contenant
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~{0, 8 mi de miel marquéd 1%an}, 1a radioactivit€ intpoduite dans 12 ruche ne dépassant pas quelques
microcuties. Les trols essais onr donné des résultats tes pazallples. Les échangey de nourrituze ne se font
Ppas & partir du nourrisseur vers le centre de la grappe mais il apparaft de manigre certaine que les ouvridres,
&prds avoir empli lewr Jabot de miel, se dirigent trds rapidement vers le centre de la grappe, en ne procé-
dant ainsi qu'3 des Schanges tres restreinis, C'est de ce point privilégi€ que s'effectus 1a diffusion de la
nourriture 3 travers 1'ensembie de la population.

Courtois, (3., Lecomte, J. ETUDE DES ECHANGES DE NOURRITURE ENTRE BUTINEUSES DE Formica
polyctena TRAVAILLANT DANS DES SECTEURS DIFFERENTS MAIS APPARTENANT A LA MEME
FOURMILIERE. Insectes sociaux 9 (1969) 323-7,

Un marquage 3 I'or radioactif debutineuses de F. polyctena a &té effectué le long d'une piste de butinage.
Les auteurs ont constaté que les &changes de nourriture &taient trks faibles entre ouvritres travaillant sur
des pistes différentes, {(Anpt.)

Coureeis, G., Lecomte, J, QUELQUES EMPLOIS DES RADIOELEMENTS ET DES RAYONNEMENTS EN
ENTOMOLOGIE. p.&-2) In "Radiation and Radioisotopes Applied to Insects of Agricultural Importance,
Proceedings of 2 Symposlum, Athens, 22-26 April 1963". Vienna, Intemational Atomic Energy Agency,
1963,

Le mémoize passe en revue les applications des radio€léments en entomolegie qui ont ét€ mises au point
au CEN et & I'INRA durant ces dernikres annfes, Les premiess ravaux concerndrent 1'abeille, plus
particulizrernent la dispession des butf en provenance d'une colonie; 1'éde a £té réalisée par des
marquages 3 1%¥Au. Suite 2 ces cons{dérations sur la dose reque par Findividu dans de tels marquages,

ia radiorésistance de 1'abeille a &€ déterminge et la dose 16tale estimée 2 90 kr environ, WAy 2 égale-
ment servl 3 émdier les échanges de nourritore b 'intérieur d'uns ruche, Par contre, c'est 39 qui fut
urilisé pour des études d'échanges de nourriture 2 I'intérieur de mchettes entre individus de fonctions
(males, ouvrikres, reines) ou de colonies différentes. Des &tudes analogues de trophallaxis on cemment
€cé faites sur des guépes. 1%Au a dié Sgalement le radioélément de base de travaux sur les fourmiligres.
Le résultat le plus intéressant d'une premibre £rude a £té la découvernts d'échanges de nourriture entre
fourmilieres distantes de plus de 50 m et d'espces différentes { Formica fufa et Formica polyctena),

Dant une deuxidme &tude, par marquage d'un chemin de fourmis e: pon de la fourmitidre elle- miéme, on
a mis en évidence une division des responsabflités 2 1'int€rieur de 1a fourmilitre, les fourmis marquées
prospectant toujours le méme chemin et n*ayant que peu d*échanges avec les autres Individus de la méme
colonie. Dans ceute méine expérience, on a constatd avant tont marquage une radioactivité anormale des
fourmis, due notamment 3 ®({Zr + Nb). Celte découverte aurait tendance 3 montrer un amassage des
‘retombées tadioactives dansles founmilidres, En péricde de faibles retombées, ‘une radioactivité patureile
attripuée- an WK avait £t€ constatde ez avait setvi 2 faire un dosage du potassium dans es fourmis et dans
les abedlles. Un essai de mapquage d’acridiens b 1900r a &€ fait. Enfin, une étude de la répartition de
certains radicisotopes (YP, ¥35) dans le corps de I"abefile au moyen de la méthode antcradiographicue a
&1 effectuée. (Aut.)

Dajoz, R. LA «TROPHALLAXIE® DES FOURMIS ETUDIEE PAR LES RADIOISOTOPES. Nature, Paris
3328 (1962) 345, {In French).

Revoe des publications récentes.

Gouawald, K,, Kloft, W. UNTERSUCHUNGEN ZUR AUSSCHEIDUNG RADIOAKTIV MARKIERTER $TOFFE
BEY AMEISEN UNTER VERGLEICH VEREINZELTER TIERE MIT GRUPPEN. (Study on the elimination of
radioectively labelled ants by individuals and groups). p.%17 in "Symposﬁ.cenetica et Biologica Italica,
Attl det IV Congressc dell' U, L.E. 1.5, Pavia, 914 Sertembre 1961, Vol.XH, Pavla, Tipografia el

[abro 8. A.5. 1963, {In German, with English summary).

Drosophila virills, Formica nigricans Emery and Myrmica scabrinodis Nyl were labelled wirth saturated
sucrose. solution 1o which NaI'¥ had been added (specific activity 1 me/ml). Sources of error ave dis-
cugsed  Ants were 1ested either singly or in groups of 515 warkers. It was found that individual workers
excrete the labelled substances at twice the rate of those in worker groups, indlcating thar 113 circulates
longer in groups. A commparison of biologleal half- tife thus offers a method of expressing group effects
rumerically.
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Gisswald, K,, Kloft, W, TRACER EXPERIMENTS ON FOOD EXCHANGE IN ANTS AND TERMITES.
p.25-40 {n "Radiation and Radicisotopes Applied to [nsects of Agriculmral Importance. Proceedings of a
Symposfurn, Athens, 22-26 April 1963", Vienna, International Atomic Energy Agency. 1963,

Trophailactic food exchanges can be studied by the use of labelled food. In comparative studjes, the most
rapid rate of exchange was found in honeybees, but extreme differences were observed among the different
subfamiltes of ants to be considered in a field experiment, The greatest tendency towards trophallactic
exchanges was found in the subfamily Camponotinae, A of the genus Formica, especially Formica
polyctena Forst, and related polygenous and polycalous species known to be Impontant factem in the
preventive blological control of forest insect pests were intensjvely analysed. It was found thar the rate

of food exchange within one nest is conditioned by temperature, time, the number of individuals, and
saruration. Intensive food exchanges with different nests in the colony, up w distances of 200 m, were
observed by labelling single nests with radioactive food, The collected food flows in most of the suzronnding
nests of the colonies of the weful wood ant, thus acting as a complex system with high ecologicsl effective-
ness, Termites (Kalowrmes flavicolils Fabr,) were given labelled food in order to study which stages and
castes are capable of direct feeding or are receprons of stomadeally or proctodeally given trophallactic food.
Pseudaworkers are most effective. Tracer (I'3)) was found to remain longer in groups ( viewed as a unir}
than in isolated individuals and can be explained by the measured trophallactic exchanges of food and
repeated circulation among members of a group.  Similar results were obtained with 2 aur species from
different subfamilies. (Note: termnites living in groups are more aggressive and live longer thao isolated
individuals), - Special problems of comparable measuring techniques for groups and isclated insects are
discuszed.

Kneltz, G. TRACERVERSUCHE ZUR FUTTERVERTEILUNG BEI WALDAMEISEN, (Tracer studles of food
distribution in forest ant), p.38-50 in "Syinposia Genetica et Biologica Italica, At del IV Congresso
dell’ 11,1,E,1,5, Pavia, 914 Settembre 1981. Vol.XII, Pavia, Tipografia del Libro 5.4.3. 1963,

{In German, with English summary).

P*=-labelled honey was fed 1o individual workers of different species of forest ants {Formica mfa L.,
Formica polyctens Fotst., Formica nigricans Fmery and Formics exsecta Nyl,). Marked individuals
were released In groups of workers under defined conditions. The number of workers o whom radioactive
food was transferred was found to yary with time, temperatuze, aumber of ants in the goop, starvarion
and quantity of food offered. No féod is taken up by hibernating workers. The results are shown graphic-
alty and discussed in relation t the biclogy and life-cycle of the forest ant colony.

Lecomte, ], ETUDE DES ECHANGES DE NOURRITURE DE LA COLONIE DE BOURDONS AU MOYEN DE
RADIOISOTOPES, C,.R. Acad. Sci., Paris 257, 23 {1963) 3664- 5.

IIne ouvritre d'une colonfe de hourdons {Bombus hypnorum), maintenue en captivité et s*alimentant sur
un nourrisseur coptenant de 1'eau miellée, requt, & 1"aide d'une pipette, une dizaine de mof de miel
contenant quelques uc d'or, ¥8Au, 1k aprbs le marquage, 6 sur 9 individus se révélaient posirife; dans
les 6 h suivant le marquage, 28 sur 54 {51%) avaient requ de la nourriture venant d'une senie ouvridre,
Une prospection de Ifint€rienr du nid a persmis de constater que la reine avait activement participé 2 cette
distribution et que, d'autre part, un <<pot a miel> &tait fortement actif. Cn peut donc supposet
U'existence d'une Lrophallaxie indirecte, L hypothise surle rSle du pot A miel dans cette wophallaxie
indirecte a é1é renforcée parun marquage similaite, effecwé sur une ouvrikre appartenant 3 une colonie

de Bombus temestris qui ne compartait pas de pots 2 miel. Il fur impossible de déceler par la sulte la
moindre trace de radioactivitg due 3 un &change de novrriture.

McMahen, E.A, NEW RADICACTIVE TESTS SPOW HOW TERMITES FEED. Pest Control 31, 2 (1963)
32-4,

A study of food exchange between Crypioterines brevis individuals by the tracer technique using radio-
isotopes. Termites made radioactive by feeding on wood that had been soaked iIn a radfolsotope sclution
were paired with non- radioactive termites. The amount of focd acquired by the non-radioactive recipients
from radioactive nymphs could be measured by the increase in radioactivity. The author cells atrentiosn

0 the fact that the habit of food exchange between members of a termite colony offers 2 way of distributing
polson throughout a colony. (BA 43:1963, 12048)

McMahon, E.A. A STUDY OF TERMITE FEEDING RELATIONSHIPS, USING RADIOISOTOPES. _Axzm, ent,

Soe. Amer, 56, 1(1983) Td-8%,
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Food exchange relationthips of large (N} and small (n) nymphs were studied in 4 drywood termite, Crypro-
termes brevis {Walker), Nymphs of both sizes were allowed to feed for 5 d on wood that had been labslted
with either 5% or Co®T, and were then confined as “donors™ with non-radioactive N and n recipients in

n-radioactive termitarles, After 2 d comparisons were made of relative amounts of radioactivity
acquired by N and by o recipients when confined with N as opposed 1o tt as donors, Large and stmall
nymphs appeared to feed at approximately the same rate when relative size wes taken into account.
Soldiers and supplementary reproductives had smalier feeding capaciriés than had nymphs of the same
weight, although differences in radiactivity acquired may also have reflected relative oumbers of micto-
organfsms in the hindgue. Termite size did not appear to influence feeding relationships under the ex-
perimental conditions, Sr-labelled domors lost & much larger percentage of their nuclide via pellets than
did Co-labeiled dontors; 5t tended to be concentrated in the Malpightan tubules, Co in the hi hindgut. It is
suggested that the symbiotic protozoa and bacteria concentrated Co, Pellet production was at the rate of
about 0. 86 pellens/tarmite/d. Soldiers confined in radiosctive termitaries only become radioactive when
a nymph {3 also present, suppordng past observatiom that soldiers are entitely dependent on colony mates
for food. The moliing phase, as expected, affected the amount of radivactivity scquired and donated,
with cessation of pellet production. (From auth.}

Naarmann, H. UNTERSUCHUNGEN UBER BILDUNG UND WEITERGABE VON DRUSENSEKRETEN BEL

Formica (Hymeoopt. Formicidae) MIT HILFE DER RADIOTSOTOPENMETHODE. (A study on formation

and transmission of glandular secretions in Formica (Hymenapt, Pormicidae) by means of a radloisotope
technique}, Experlentia 19, 8 (1663) 412-3. (In Gerrnsn, with English summary).

A technique was elaborated for stedying food-secretion, Ants of Formica polyctena Fdmt and F. o nigricans
Em. wete labelled with P*2, The secretion was found to be mainty \ly formed in the pharyngeal gland, whence
it reaches the erop through the exit channel of the gland, where it 1t stored. On regurgitation stimull it Is
teleased agafn to female and male ants, and to larvae as well as workers,

Nordau, C.G. L*ABEILLE ET LA RADIOACTIVITE., Indum. atomiques 6, 3/4 (1962) 75-84.

Cet article apporte queiques précisions suc 1'§tat actuel des recherches effectuées par M.J. Lecomte,

MIle F. Salleron et M.G, Courtois concemant Ie marquage 3 1%4y, sur la radiorésistance de "abeille,
sur les aspects d*ensemble du butinage et sur les &changes de nourrmre 3 1'intfrieur de 1a ruche, 1% Au se
répand un peu partoat mais se fixe en majeure partle dans le tubs digestif. 11 est presque toujous peu
€vacué. L'or en suspension colloidale 32 méiange bien au sirop % 50% (1amené b pH 5,5 avec Iacide
tartrique). Si1'on intreduit 40 tnc dams une mche normale comportant 40 000 abeilles, chaque abetile
recevrait une dose totale de 600 & pendant 3 j. Des expériences sur la senstbilit€ aux rayong X ont €&
faites sur Blabera fusca Br, (25000 et 10 600 ¥}, et sur 1'abeille avec 450 ¢ de °Co, Selon Courtofs et
Lecomte, la dose de 0000 1 se wouve la premiRre b se manifester noclve d'une mapibre netrsiment
significative. Seulement apres 39 h les abeflles amivent & se déplacer mals restent incapables de voler.
L*érat physiologique de 1'abeille Influe forr sa radiosensibilité. Les butineuses ne s*éloignant pas beaucoup
de 1a ruche (< 1,5 km h vol d*oiseau, la plupaz restent & 500 ou 6G0 m). En antomnoe les abeilles sont
activas et le centre de diffusion n'est pius 3 1'endroit de ia reine. Les Echanges hivemaux de la noutriture
sont plus lents qu'en d*autres saisons, - Les abeilles semblent s'habituer 3 la longue, par la fréquencation,
A négtiger les différences d*origine,

Stutnper, . RADIOBIOLOGISCHE UNTERSUCHUNGEN UBER DEN SOZIALEN NAHRUNGSHAUSHALT DER
HONIGAMEISE Proformica nasuta (Nyl). (Radiobiological study on the social feeding organization of the
honey ant, Proformica nasuta (Nyl).}  Namsrwlssenschaften 48, 24 (1961) 785-6. (In Gemnan),

The ant Is markedly polymorphous, the workers consisting of minor, major and mihjor- repleta forms.
Pilabelling was used iz this study. The invesiigation showed that (1) the tendency for independent and
secondary food-uptake was subject to marked individual fluctuations, and (2) honey® intake increased with
body size. P. masuta was found to be supremely well addpted to Its exothermic envitonment., The food
requirements appear extraordinarily iow. The heney supply of 10 mg of one repleta suffices for 100 worken
for the period of 30 d, allowing 4,1 x 107 cal/nasyta worker/d or, in terms of body weight, 8 cal/g.
{Nate that a bee in 24~ h- flight uses 240 mg carbohydrate or 984 cal/d or 9840 cal/g, According to

G. Schmidr, Wirzburg, a value of §0 £al/g has been derermined for a resting Formice polyctens worker

at 28°C).



50

5L

) Comparative study on some aspects of the behaviour of Polyergns ruf Latt, and Raptiformica
sanguinea Latr. {Beck, 1981)

57 Sur les £changes entre fourmilliares de denx espdees différentes mis en dvidence par les radio-
isotopes, (Chauvin, et al,, 1941)

58 #wmde an moyen des radioirotopes des échanges de nourriture entre reines, miles et ouvridres d* Apis
mellifica 1. {Delvert-Sallercn, 1963)

80 Emde préliminaire des relations entre les adultes et le couvain chez les guépes sociales du geare
Vespa au moyea d'un radlofsotope, {Montagner, 1983)

61 Données ncuvelles sur le comportment alimentaire et les Echanges mophallactiques chez les guépes
sociales, (Monagoer and Courteis, 1963)

82 Queen bee food julces of the honey bee, V., Formation of the foed in the nurse bes, {Rembold and
Hanser, 1960)

i- A-2-c GENERAL BEHAVIOUR

Back, H. VERGLEICHENDE UNTERSUCHUMNGEN UBER EINIGE VERHALTENSWEISEN VON Polyergus
rufescens Latr. und Rapiufonmica sanguinea Latr, (Compararive study on some aspects of the behaviour of
Polyergus tufescens Latr, and Raptiformica sanguinea Larr, ). Insectes sociaux 8, 1 {1861} 1~11. (In
German).

An attempt was made to obtain quantitative results on the degree of soejal- parasitic degeneration or modi-
fication in the behaviour of the anc. P, rufescens compared with R. sangninea. Experiments with
PR-]abelled honey showed that P, mifescens is capable of independent feeding but that it is insufficieat for
camplete nutrition, In feeding-tests with food- bearers, P, tufescens took far less honey than did

E. sanguinea. Trophallaxis {distribution of food and other substances in a colony) thus takes place only to
a very limjted axtent in P, mufescens. ln experlments with Serviformica pupae, behavioural differences
were marked. Whereas R. sanguines transported 3} times as many pupae as dummies and stocked them
in ptles away from the light, P. mfescens only made half the number of trips, picked up an excess of
dumnries, and showed no collecting instince,

Hay. C.L., Myser, W.C, USE CF P* AS AN AID IN RIOLOGICAL STUDIES OF THE LEAFHOPPER,
Scaphoideus lutealus, I, econ. Ent, 54, & (1961) 1260-1.

In an atcempt to wace the oviposition habits of Scaphoideus lutecius Van Duzee, thevector of elm phloem
necrosis, elro trees (Ulmus spp.}, 1.5-2 fi tall and having at Jeast 2 stems, were made radfnaetive by
introducing P# In solution into the cut end of one of the stems. [Late~ instar nymphs were caged on the
treated plants. Once zdult, the males were destroyed. and females registering at least 5000 cpm were
released with non- radioactive males in cages containing elm plants and boles (4 % 24 in). They laid
radloactive eggs 8- 30 d after mating, and possibly later, in the corky layer of the bark on the elm bolis,
The leathoppers showed po ill effects, More activity could probahly be attained in the eggs if the females
had been kept on the activated elm plants for 2 to 4 weeks past the nymphal stage, After mating, it
appears to take sevezal weeks for the eggs to develop and oviposition to begin.

Liu, H., Lee, 5.M., Teag, W.S. STUDIES ON THE BEHAVIOR OF LARGE LADYBIRD (Syncnycha
grandis Thusberg) IN SUGARCANE FIELD BY RADIOISOTOPE TECHNIQUE. I-1I. Rep. Taiwan Sug. Exp.
Sta. 31 (1863} 83-105. (In Chinese, with Englisk summary).

Effective natuzal enemy of woolly aphid Cemtt?'vacuna lanigera Zehnt. (B. Ag. 27; 1863, 103052).

Quraishi, M.5. USE OF ISOTOPES FOR INVESTIGATING THE BEHAVIOUR AND ECOLOGY OF INSECT
PESTS IN SOME RECENT STUDIES. p.%3-8 o "Radiation and Radiofsotopes Applied to Insects of Agri-
cultueal Importance, Proceedings of a Symposium, Athens, 22-26 April 18637, Vienna, Intemartional
Awrmic Energy Agency, 1963,

Anopheies stephensi, the main vector of malar{a in southern Iran, was labelled with P2 and the dispersal,
behaviour, digeszion of blood meal, maturation of ovaries and length of gosotrophic cycles smdied. I
was found that about 80% of Ancopheles needed two blood meals for completing the 1st cyele (4-5 d,
depending on temperawre), Labelled mosquitces which had emerged avernight wete released in an iso-
lated village. From the ratio of active meosquitoes to toal eatch/d znd on the assumption that the natural
population remaired constant. the mortality eate was determined and found to be exponential for the first
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See also:

6 d. The mating behaviour of the female was also studied by using normal females which had mated once
with P32-labelled males, The female mates more than once and after mating the spermathecs become
active, Counts up 1o twice the background {12 cpm) were obtained with males of 15000 cpm, Saliva
injected by P¥-labelled mosquitoes into glucose solution was studied. -~ The feeding behaviour of Eury-
gaster integriceps Put, was studied on P32-labelled wheat planms, Other foods (labelled) were also studied;
feeding it evidently essential for the first moule.

Quraisht, M.S., Arthur, M. MATING BEHAVIOUR OF Anopheles stephensi, Mature, Lond. 197, 4864
(1983) 312-3.

The possible application of the sterile-male technique to Anopheles stephensi is constdered, particulazly

in vlew of its tnarked resistance to DDT, BHC, and dieldrin, It seeined feasible since (1) It can be easily
reared in the laboratery, (2} male and fernale are easily separated mechanically in the pupal stage,

(3) males are powerful fiiers {up to 4,3 km} and form big swarms for mating, (4) the males are completely
hatrless, and (5) the longevity of the sexes is comparable. As a preliminary, the mating behaviour of
the female was studied by using P%2-labelled males of 7000-13 000 cpm activity; (3td and 4th instar larvae
were 1abelled in water containing 10- 20 pc P*%/1 giving rise to adults of 2 500 - 38 000 cpm activity).
Spermathecal radioactivity was recorded. Females clearly mate more than once.

Riordan, D.F. THE LOCATION OF THE NESTS OF CARPENTER ANTS {Camponotus spp. , Hymenoptera-
Formicidae) BY MEANS OF A RADICACTIVE ISOTOPE. Imsectes sociaux 4, 4 (1960} 353-5. (In English).

B wag used, since its y-radiation penetrates wood, and its 8- & half- life reduces radiation hazards, Over-
wintering larvae of the sawfly, Neodiprion lecontei (Fitch) were selected as suitable prey. Storage at a
low temperature had made the larvae sluggish and they were furthér immobilized by short immession in
water at 140°F.  As the body tissues of these larvae had shrunk through dehydration, a relatively large
amount of fluid could be injected into them. The [3%-golrtion was nsed at 300 pe/ml and 16 ul were
injected inw each larva, each thus carrying 4,8 pec of #91_ A portable scintillation counter was used,
capable of detecting 3 pe 18! through 5¢ inches of woed, Asts and their nests conld thus be raced as anw
appropriated thelr prey and removed it to their nests. The usefulness of the method also for ecological
studies is stressed.

Schmidt, C.H., Smith, C.N. THE ROLE OF RADIONUCLIDES IN INSECT BEHAVIOR STI/DIES. p.441-3
in "Radicecology. Proceedings of 1st Naticnal Symposium on Radioecelogy. Colorado State University,
Fort Coilins, 10- 15 September 1961". New York, Reilnhold Publishing Corp. 1963,

Experiments are presented to llustrate the role of radionuciides in insect behaviour studies, Adults of lone
star ticks, Amblyomma americanum (L.), were dipped In a solution containing Fe™, released in the fteld
and theiz dispersion pattem followed over an 11- week perlod.  Sperm from 2 species of mosquitoes ( ASdes
aegypti (L.} and Acopheles guadrimaculatus Say) were labelled by Introducing P2 into the 3rd-ipstar larval

medinm, When the males maved with normal females, radioactivity counld be detected fn the spermathecae.
Treating blood or & membrane with P52 revealed that A, aegypti females reacted differentially to 2 concen-
trations of diethyltoluamide in blood, Addizion of P 10 honey solution revealed that at Ieast 3 d were
necessary for all A, aegyptl adults in a cage to feed. Malathion-resistant houseflies showed a definite
behavioral resistance (avoidance) as well as physiological resistance to Malathion sugar baits labelled with
P, democnstrated by avoidance reaction of the females.
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Field studies of the dafly activity and feeding behaviour of Sunn pest, Eurygaster integriceps Put.,
(Hemiptera, Scutellerfdae) on wheat in North Iran, (Banks, et al,, 1981}

Quelques emplois des radioéléments et des rayonnemments en entomologie. {Courtois and Lecomte,
1963)

L'abeille et la radicactivité. {Nordau, 1962}

Distribution of foragers from honey bee colonies placed in the middle of a large field of alfalfa,
(Levin, 1961)

‘The importance of competitiveness of radiosterilized males in mosquitc- control programsnes,
(Darme and Schmide, 1962)
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Chauvin, R., Courtois, G., Lecomts, . SUR LES ECHANGES ENTRE FOURMILIERES DE DEUX
ESPECES DIFFERENTES MIS EN EVIDENCE PAR LES RADIOISOTOPES. GC.R. Acad. Scl., Paris 252 (1961}
4060-1,

' Au {50 me), mélangé 2 un sirop de sucte concentré, a été versé sur une fourmilizre de Fommica
polyctena é€rablie dans un bols au milien d'une dizaine de nids de F._mfa. Aprds 24 h, et surtout aprbs

36 b, on a pu constater Iexistence d*une tadioactivité incontestable dams trois fourmilitres de F. mfa
€loignées de 30 2 60 m de celle de F. polyctena, Il paraft peu probable que la contamination "des rufa mfa
puisse se faire en traversant seulement les pistes de polyctera, ni qu'une régurgitation des matfdres Tadio-
actives aupres des pucerons (rédgurgitation ensuite absorbée par les ouvribres de Iufa) en soit responsable.

Le fair que les pistes de polyctena solent inzctives aussi bien que leurs pattes supporte Phypothese d'un
contact buceal avec échange de nourriture entre polyctena et rufa, bien qu'elles soient & asphces differentes,
La rapidité avec laquelle des rapports £"établissent (24 h eaviron) paraft vn argument de plus en faveur
¢*une telle transmission.

Delvert-Sallercn, F. ETUDE AU MOYEN DES RADIOISOTOPES DES ECHANGES DE NOURRITURE ENTRE
REINES, MALES ET OUVRIERES D'Apls mellifica L. Ann, Abeille 4, 3 (1963) 201-21,

Le marquage 3 ¥ P é&tair effectué par une solution de NaH PO, ajoutée aux aliments. Pendant les
premidres 43 h on a pu constater une certaine préférence des nourrices entre elles, Plugs tard, on a pu voir
que les miles se montrent capables de se nourtir eux-mémes, malgré une préférence A &tre nourrds par les
ouvritres, Les ouviibres regoivent de la nourriture soit par alimentation directs, solt par voie d'ingestion
de maridre régurgitée. Les reines transtnettent de la nouriture ou des substances qui contiennent des
radioisotopes aux ouveitres; dans un groupe blen limité, ceraines ouvrizres privilégies ont pu participer
davantage. L'auteur donne quelques précisions sur la méthodologle nuelfafie (technique de mesure,
compteur GM type cloche, ete.) employde,

Kloft, W. PROBLEMS OF PRACTICAL IMPORTANCE IN HOMEYDEW RESEARCH. Bee World 44, 1 {1963)
13-18, 24-29,

The possibility and desirability of exploiting coniferous forest resources in terms of boneydew production,
as a means of offsetting the decrease in honey yields from modified agricultural practices, are reviewed.
The fellewing aspects require detailed consideration: (1) the plants producing phloem sap tich in catbo-
hydrates, (2) the plant-sucking insects which excrete the honeydew, and (3) the bees which use It as a
source for making honeydew honey, The part played by wood ants in stabilizing honeydew production is
yery important, and considerable work on it is cited, - Radioisotopes, although used in some of these
studies, have not been mentioned specifically in the text,

Moneagner, H. ETUDE PRELIMINAIRE DES RELATIONS ENTRE LES ADULTES ET LE COUVAIN CHEZ LES
GUEPES SOCIALES DU GENRE Vespa AU MOYEN D'UN RADIOISCTOPE., [nsectes soctaux 10, 2 ¢(1963)
153-66. (In French, with German summary).

Au moyen d'incorporation de 1"or radicactif (1*4u) en solution collofdale dans la nourritmre de Ifespice
Paravespula vulgaris cu P, germsanica, une certaine orlentation a &té mise en évidence dans les tiches
chez les ouvrikres, au sein de petites colonies artificielles, Il est apparu nettement que la larve Scait
nourtfe de fagon constante en fonction de son degré d*évolution. La taflle et I'intégrité de la cellule
Interviennent Sgalement, Les larves d'ouvridres sont bien approvisionnées b une &poque caractérisée

par I'apparition du couvain abortif, alors que wp nourrices disposent d'une. source de nourriture abondante.,
Mais, si les larves sont €levées en eoncurrence avec du couvain de fondatiices, elles sont moins blen
woutries et parfois négligées, au b&néfice de ces demitres, [ est donc prabable que la guancité de
nourriture distribuée aux larves peut influencer ou méme provoquer leur différenciation en ouvritres ou en
fondatrices. - L'auteur n'a jamaiz pu constater une véritable attraction ou exploitation des régurgitations
des larves par les ouvridres, Il est donc hasardevx de conclure que ia société de guépes doit sa survie a
l'attrait de ces wsécrétions=,

Montagner, H,, Courtois, G. DONNEES NOUVELLES SUR LE COMPORTEMENT ALIMENTAIRE ET LES
ECHANGES TROPHALLACTIQUES CHEZ LES GUEPES SOCIALES. C,R. Acad, 5ci,, Paris 256, 19 (1963
4092-4,
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La technique utflisée est celle de Courtols et Lecomte (C.R. Acad, Sci. 247:1958, 147) pour marquer des
insectes de genre Vespa avec de I'or (1*Au) en solution collofdale, telleque chaque individu absorbe
I"équivalent de 1 pe. Les Schanges de nourriture s font plus facilement entre les cuvrikres de ia méme
colonie mals ce comportement s'estompe avec le temps (2 j). Tous les jeunes males s*alimeptent bien
d’eux- mémes. Les capacités d'alimentation des miles dirvinuent aver 1'activité du nid et I"apparition
des fondatrices filles, Elles reprennent aprds les fécondations. Les miles se noumrissent essentiellement
en enilicitant les régurgitations des larves. Les larves de fondatrices sont nourries davantage que celles
d'ouvrikzes. Il est probable que la qnanm:é de nourrimre donnée aux larves joue, seule, un rile dans la
différenciation des deux castes femelles.

Rembold, H., Hamer, G. QUEEN BEE FOOD JUICES OF THE HONEY BEZ, V. FORMATION OF THE
FOOD IN THE NURSE BEE. Hoppe-Seyl, Z. 319 (1980) 206-12.

The presence of 10-kydroxy- 2~ decenoic acid, biopteiin, and purines was detnonsirated in the pharyngeal
glands, but not in the labial glands of nume bees, Biopterin-2-CH fed to nurse bees was incorporated into
the pharyngeal glands, Pollen contains no biopterin, and bees do apparently not réquire it in the dier,
The joint functioning of the pharyngeal and mandibrlar glands in the production of the bee food is dis-
cussed. {CA 56: 1981, 23851F)

12 Sotne recent sudies, involving the use of radiofsowpes, of the feeding behaviour of ewo phyrophagous
insects, (Banks, 1962)

34 Echanges wophallactiques chez un tenmite supérieur. Contamination par le phosphore radioactif de
la population d'un nid de Cubitermes fungifaber. (Aliberr, 1963)

35 Sur la transmission d'isotopes radioactifs eatre deux fourmilitres d'esphces différentes (Formica rufa
et Formica polycten 1. {Chauvin et al,, 1961)

36 Les échanges soclanx du "deuxitme degré” chez Formica polyctena., (Chauviz and Lecomte, 18683)

38 Fmde des échanges de nourriture entre butf de Formica polyctena travaillant dans des sectenn
différents mais appartenast B la méme fourmilidre. (Courtofs and Lecomre, 1962)

39 Quelques entplois des radio€léments et des rayonnements en eatornologle. (Courtois and Lecomte,
1963}

40 La <ectrophallaxie:e des fourmis Swdi€e par les radioisoropes, (Dajoz, 1962)

44 Fwde des échanges de noyrrityre de la colenie de bourdons au moyen de radicisotopes, {Lecomie,
1963}

5¢ Compatative study on some aapects of the behaviour of Polyergus mifescens Latr. and Raptiformica
sanguines Latr, (Beck, 1061)

271 Reyal jelly of the honeybee, VI, Metabolism of biopteiins in the honeybee, (Rernbold and Hanser,
1960}
458 Marquage radicactif des fourmis dans les plantations d'ananas. (Mortreuil and Brader, 1962)

41 Study on the alimentation of radivactively labelled ants by Individuais and groups. (Gysswald and

Kloft, 1663)

I-A-3 POPULATION DYNAMICS

{Dispersal, Flight Range, &tc,)

Angpeen, ©.B., Boenoguu, A.B,, Moauanopa, B. A, , Xoragosuy, A.B, HEKOTOPHE PE-
AYIHTATH IPUMEHEHHA PAXMOAXTHBHEX H3OTONIOB ANXA 31\1[[HTLI PACTEHHE
Crp. 322-34 3 cf. "Tpyau Bropod Mexiyrapossol Konfep Mo MHPHOMY HCIOALICRAHHLD
arouHolt spepruy”, 7.6 "Monyyenns # npuMenenne ¥30ToNOR" {IOKNAAK CORBTCRIX YUEHIIX) .
M., Arounaaazr, 1559,

Andreev, 8,¥., Veevodin, A,V., Molehanova, V. A., Khotyanovich, A.V, SOME RESULTS OF THE
USE OF TRACER TECHNIQUES IN THE STUDY OF PLANT PROTECTION, p.85-92 in "Proceedings of
2nd International Conference oo the Pedeeful Usen of Atomic Energy” Vol, XXVII Geneva, United Nations,
1968, A/CONF,15/P/2309,

Some of the results of studies catried out at the All-Undion Jmtitute of Plant Protection at Leningrad are
presented in sections dealing with plant intoxicatfon. insect toxicology, rodent toxfcology, herbicides and
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insect ecology. The uprake, tramslocation snd accumulation of labelled symemic insecticides were investi-
gated on cotton and cucumber, Parathion and it methyl analogue were studied in detail, The first atage
of decomposition of parathion was found to consist of isormerization of the nitial peeparations with subsequent
formation of isomen with enticholinesterase aceivity. In insect toxicology studies, a contact organosulphuz
insecticfde (515-lzbelled) and an intestinally- acting organophosphorus insecticide (P* labelled) were used
or the Atiatic locust, Locusta migratoriz L, The rate of peaetration into the organfsm, the localization
within different organs and tissues, and the kinetics of the preparations within the insect were studied.
Microantoradiogtaphy was used. - Eurygaster integriceps Put. was labeiled with C® by dipping in the
chloride to which some wetting agent (OP-T) had been added. An activity of 0.37 pc was thus available,
expesing the insect to 720 1 over 8 monehs, The first 3 instars were moze convenjently labelled by feeding
on F*2-labelled wheat shoots, The principal directions of migeation and breeding and assembly grounds were
studled. The mobiltty of the Insects was clearly connected with their phystological condition as character-
fzed by the fat index.

Augpeen, C.B., Moauanosa, B.A., Magrenc, B.K. NPHMEHEHHE PAXHOAKTHEHBIX
N30TONOE N7 MAPKHPOBKY EABOYEX 3EPHOBOH COBKH. doon, X. 41,1 (1962)
B4-91,

Andreev, 5.V., Molchanova, V. 4., Martens, B,K. USE OF RADICACTIVE ISOTOPES FOR TAGGING
Hadena sordida S$kh. MOTHS. Zool. Zh. 41, 1 (1962) 84-91, English Translation: Fed, Proc, 22, 5,
Pt (1963 T825-8.

A combinatior of photo and chemotaxis was used for trapping, leading ta a "self*~labelling of the Insects.
An eleettic trap (ESLU-2) was operated with an ordinary bulb or a PRK-4 tube, The Light source was
surrounded by a wire net consisting of 2 parallel sows of wire maintained at 3000 V. A removable hood
with aromatic substances was placed undemeach the net. The short elrcuits caused by the insect on
entexing the net caused it a shock, the Insect then falling inw a funnel and thence into a gauze sack. For
tagging, the gauze was dipped into melon sytup with a soludon of doubly substituted, P*-labelied sodium
phosphate. The majority of mathu fly relatively short distances in windless weather at 15-25°C. In flelds
edged by a forest belt a maximum distance of 100 m was observed, the range dropping sharply beyond it,
Forest belts are & considerable hindrance to the migration, In experitnents on the maximum raoge of
migration, the highest percentage of moths was found at 0,52 km, When sticlying wind effect on migration
range, individuals were found up to 12 ki from the reiesse point, a distance greater than could be ex-
plained by afr currears and wind alone.

Eddy. G.W.. Plapp, F.W., Jr., Roth, A.R. STUDIES ON THE FLIGHT HABITS OF 5OME MARKED
INSECTS. J. econ, Ent, 55, 5 {1962) 603-7,

Several thonsand PP- and fluorescent- marked stable flies {Swomoxys caleltrans {L.)), several hundred horn
fhies (Haematobla frritans (L.)), and houseflies (Munsca domestica L), and several thousand masquitces
{Culex tarsali Coquillet, C, pews Spelser, and Afdes dorsalis (Meigen)) were released In Fake County,
Oregont, ia September 1961, Efficfent labelling was achieved by placing P* in the diet of the insects at the
rate of 1 je/ml, The percentage of Insects that bad fed on P*-treated food and the amount of radioaceivity
were determined by a propostionat scaler. Data are tabulsted, Both stable flies and hom flies were
effectively labelled; the total activity per fly, bowever, was higher with the stable flies. Both blood and
sugar feediog were equally effective, Less success was expedenced in labelling mosquitoes. As shown in
the results, Culex pena reached higher levels of total radiozctivity per insect than C, tarsalis; the latter
were, however, considerably older at the time of labelling. Marked stable, house, and hom flies were
recovered 1 and § mfles from the releass site. Acyvity of mosquitoes was apparently curtailed by low
nightly temperamres since none were caught, The stable flies showed the most rapid disperzion, specimens
being recovered 5 miles from the release point in slightly less than 2 k.

Eltmore, C.M., Jr., Schoof, H.F. DISPERSAL OF A&des taeniorthynchus Wiedemann NEAR SAVANNAH,
GEORGIA. Mosquito News 23, 1 (1963) 1-7,

From the release of approx, 3 million P#-1agged A#des taeniothynchus near Savannah, Georgia, 415 females
and 28 males were recovered fn ight traps Jocated at distances up 1o 20 miles from the departure point,
Recoveries beyond 4 miles did not occur unedl the dth night after release. Female specimens were captured
at distances up to 18 miles but moze than 75% of the recoverles, exclusive of 1 trap 0.1 mile from the
release point, were within 4 miles, The maximum distance at which males were trapped was 2 miles from
the deparure point, (Summary)

47



a7

68

69

70

1

48

Féron, M. ETUDE DE LA SURVIE HIVERNALE DE DEUX INSECTES SANS DIAPAUSE Ceratitls capirata ET
Dacus oleae (Dipr, Trypetidae) ET LEURS FACTEURS DE PULLULATION. (Rés.} Ano, Epiphyt, 13, 4
(1982) 3386,

Les méthodes de matquage des imagos utilisfes ont £t€: amputation partielie ¢'une patte, absorption d"une
solution colerée (de faible durée) et marquage radicactif (“2P).

Tagxed, E.&. MHIPALIHH M¥YX B YCHOBUAX TOPOOA., Mea. TTapasurt, 3_2, 4 (1963}
4658,

Gadzhei, E,F. FLY MIGRATION IN URBAN AREAS. Med. Parazitol, 32, 4 (1963) 465-8.

A method conventent for the study of ily migrations in urban ateay implies using P* sprayed ome garbage
collector walls and refuse as well as put into baiwn scattered all over apartment houses. Observations were
carried out in a city district of the Central Tadjikistan. Most of the domestic flies migrate from their
breeding places {(dust and garbage bins) to houses lying at a distance of up to 36 m, but some of them fly
to houses as far way as 250 m on the first day, Flies tagged In apartment houses are found on other
premises. Tn the arez with several dysentery cases on record, anmy sizable epidemiclogical and enromaologi-
cal effect can be achieved only by instituting fly control measures over the entite section under conside-
ration, as well as at the breeding grounds within a zone lying 256 m beyond the boundary of the ssction.
tAuth,)

Gillles, M, T, MARKING AND RELEASE EXPERIMENTS WITH A TROPICAL MOSQUITO BY THE USE OF
RADIOISOTOPES. p.287-79 in "Radiofsotopes in Tropical Medicine, Proceedings of 2 Symposium,
Banghok, 12-1& December 1960", ¥Vienna, Intemational Atamic Energy Agency. 1962,

WMosquitoss { Anopheles gambiae} were reared in the laboratory and labelled by introducing either P¥ pr 5%
into the larval breeding pans. Releases were made in series, using the two isowpes in regular altemation.
Recaptures were recognized by autcradiography, The particular fsotopes present in each specimen {and
hence the date af release) were identified by a simpie method for discriminating between high and low
energy Sparticles, Of some 60 000 mosquitoes released 450 were recapmred. The recapture rate of
fernales was D, 5%. Parallel experiments with mosquitoes marked with paint gave similar results, Mesquite
movement ¢ould be shown to be non-random and related primarily to the distrlbutfon of human sertlements.
Marked females were recapeuted up to 23 d after release and, surprisingly, a single male after 30 d. The
use of radioisotopes for longevity studies appears to be limited to those species which can be collected in
large numbers from natural waters, rather than obtained by artificial breeding,

Gillies, M.F. STUDIES ON THE DISPERSION AND SURVIVAL OF Apopheles pambize Giles IN EAST
AFRICA, BY MEANS OF MARKING AND RELEASE EXPERIMENTS. Bull, ent. Res. 52, 1 (1961) 9¢-127.

Marking and release experitnents were carried out in a eoastal area of Tanganyika. Laberatory-reared
mosquitoes were labelled with P3or 5% |, either by wopical application or introdection of radicisotopes into
the larval breeding pans, Recaptures were tecognized by auwcradiography, Recaptures were possible up 10
24 miles. Of 132000 mosquitoes released, 1019 were captured. Mean flight ranges were 0,64 mile for
females and 0.52 mile for males: mean range of dispersion (females) 0.98 mile. Both sexes were captured
at 2% miles. Dispersion was non-random and relaved primarily to the distribution of human seitlements,
Prevailing winds played a minor role. A relacively high level of mortality appears to be due to the use of
lahoratory- reared mosquitoes. The corsected sporozolte rare in marked females at time of recapture wag
0.8%. The survival of males was only slightly lower than that of females, From the survival curve it
appears that the mortality rate remained constant throughout the period in whiclh: marked females were
recovered, :

Jackson, W.B., Maifer, P,P. ADDITIONAL STUDIES OF DISPERSION FATTERNS OF AMERICAN COCK-
ROACHES FROM SEWER MANHOLES IN PHOENIX, ARIZONA, Ohic]. Sci, 81, 4 {(1981) 220-8,

Periplaneta americana (L.} were rrapped, marked by spraying with a PA%-labelled solution, and released

in manholes, Attempted recapture by traps indicated litzle or no movement in a winter experiment, even
when 1500 cockioaches from elsewhere were added 1o 125 slready in the maghole. In experiments in late
spring, limited movement was recorded from an undisturbed population, but extensive emdigration followed
the addition of 2000 cockroaches to the 400 already presant, marked roaches being recaversd in neigh-
bouring yards, blocks of flats, and manholes, About } the recoverfes in yards were made within 50 ft ofthe
manhole into which the extra roaches had been released, but some were up to 200 ft away; 2 were even
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recovered from a marhole 275 ft downstream, These results indicate that a sudden increase fn population
may cause widespread emigration, and that some ernigration may normally occur ih spring and sumrmer
from populations that are readjustittg themselves to the carrying capacity of their environment.

Katiyar, K,P,, Valerio, 8.J. ESTUDIOS SOBRE LA DISPERSION Y LONGEVIDAD DE LA MOSCA DEL
MEDITERRANEC Ceratiris capitata Wied., MARCADA CON P, (Swdies on the dispersion and length of
Hfe of the Medfterranean fiult- fly €, capitata labelled with P3%),  Tarrialpa 13, 3 (1963) 181-84,

(In Spanish, with English summary).

Adults from irradiated pupae were labelled by feeding them on & solution containing P#2 and berated in a
narrow peninsla containing nnmemus abundanily fruiting trees of Terminalia catappa on the Pacific coast
of Costa Rica. The flies were recovered for up 5o 26 d aftes release: the maximum distance at which re-
coveries were made was about 1420 yards, and 87, 5% of the flies recapmred weee collected foom waps
sitzated about 220 yards from the release pojne. Iz the p of an -abundance of host feaits, dispersion
s thus not great,

Kettlewell, H.B.D., Heard, M.]. ACCIDENTAL RADIOACTIVE LABELLING OF A MIGRATORY MO'TH.
Nature, Lond, 189 (1961) 676-7.

A specimen of Nomophila noctuella L. was trapped at Oxford, and 3 others elsewhere in England. A con-
sistent count of 15-20% above background was observed, A particle source was detected in the insect,
represented by a perfect 9 u-sphere, dark brown and typical of panicles originating in the high tetmperature
of test explosions, such as carried cnt in the Sahara desert. There Is a high probability that the particle was
acqulred In Africa, The evidence suggests that the moth was able 1o cover a distance of approx. 1500 miles
in the course of a shor life,

Xyaaaon, I'.[1, K BONPOCY O IPHMEHEHHY PADCHOAKTHBHOT'O @0C$OFA TIFH M3Y -
YEHHY MHTPALNH M¥X H3 XHIRX DOMENEHAH, Ctp, 319-24 p c5. "Tpyaw LeWTpanisHore
HUK mesunderunu”, Nzil, 1959,

Khudadov, G.D. ON THE USE OF RADIOPHOSPHORUS TCO STUDY THE MOVEMENT OF FLIES FROM
INHABITED PREMISES. p.3d19-24 In "Transactions of the Ceniral Institure for Sclentific Research on
Diginfestation”, Mo.1l, 1859,

Lecomte, J, TECHNKUES D'ETUDE DES POPULATIONS D'INSECTES POLLINISATEURS. Ann, Abeille
5, 3(1952) 201-13. (In French, with English summary},

The study of populations of {nsect pollinators, chiefly the Apidae, requirés employment of cestain tech-
niques, Those examined in this study are concemed essentially with the measurement of population den-
sities and with the marking by means of radioisotopes of individuals and collections of individnals occurming
n these comimunities,

Lecomte, J. METHODES D'ETUDES SUR LA DYNAMIQUE DES POPULATIONS D'INSECTES, 1962.
‘METHODES D'ETUDE DES POPULATEONS D'INSECTES POLLINISATEURS, {Rés,). _Aan, Epiphyt, 13, 4
(1962) 333.

vair 75,

Lee, W.R., THE NONRANDOM DISTRIBUTION OF FORAGING HONEY BEES BETWEEN APIARIES,
J. econ, Ent, 54, 5 {1961) $28-33. <

How distance affects the distribution of foraging boney bees (Apis mellifera L.} was studied without aving
the results confounded by vasiation in the food supply. In the first experiment colonies were positioned at
two locations 1, 925 feet apart in a low-bush Blueberry (Vaccinium lamarekii Camp) field; in the second
expariment the calonies were 800 feet apart In an apple orchard, Bees from each apiary were distinguished
by either genetic markers ot P*, The ratio of bees flom one apiaty to bees from the other was determined
at varfous distances berween the rwo apiaries. In both experiments the ratla of bees from Aplary A 1o bees
frotn Apisry B increased significantly 4z the distance to Aplary A decreased, Regression analysis showed
that this was due to both a6 increase in bees fromr Apiary A and a decrease In bees from Apiary B. These-
fore, bees are not distributed at random In the area between apiaries, but, relative to the food supply,
forage in grearer qumbers close to their kive, (Auth,)

49



18

%

80¥

g1

8z

50

Levin, M.D. DISTRIBUTION OF PORAGERS FROM HONEY HEE COLONIES PLACED IN THE MIDDLE OF
A LARGE FIELD OF ALFALFA. J1. econ. Ent, 54, 2 {1061) 431-4,

An experiment was conducted In northern Utah with colonies of honey bees (Apis mellifera L.} mass-
matked for {dentification in the field., Cotdovan strains were used for one group and colonjes in the 2nd
group were 1agged with P52, The 1st group, placed in the centre of & lazge field of alfalfa in bloom,
orieated mostly to the field on which they were placed, and retained their dispenion pattem over a 2-week
perfod. The 2ad group, placed in the same location a week latar, distributed i1s foragers in much the
same way a3 the fimt group but showed a tendency to orient faxther afield. {Awtk.)

Lloyd-Jones, C.P., Smith, B.D, THE USE OF RADIOACTIVE PHOSPHORUS TO FOLLOW THE MOVE-
MENT OF THE BLACK CURRANT GALL MITE. Rep. agric, hort, Res. Sta, Bristol {1960) 133-4,
Long Ashton (1961).

Axtetnpts to label black- currant gall wmites {Cecidophyopsis ribis {Westw.)) with P¥ by standing shoots

cut from infested black-currant bushes before bud-burst in a solution of P*-labelled sodium dihydrogen
phosphate were unsuccessful. However, when mites from gatied buds were dissected 3 d afear the radic-
active solutfon had been injected into the buds by hypodermic syringe the mites were found 1o be radio-
active, When labelled buds were attached to uninfested plants, the mites rapidly left them, but could

aot be detected after dispemal. Plant tisues were digested in nitric acid, the digest made up to a standard
voluipe and fts radicactivity determined. It could be shown that the mites tended to move upwards and to
congregate in the leaf axils,

MacLeod, J., Donnelly, I, NATURAL FEATURES AND BLOWFLY MOVEMENT. J. Anim, Ecol, 29
(1960) 85~93.

P#2-labelled Luciita caesar group and Calliphora erythrocephala blowflies releared beside a 200- yd- wide
river were recaptured In oumbers on the far side. In ¢ late-summer 2nd autymn tests of the barefer effect
of a deciduous wood beit 80 yds wide, Luecilia sericata, L. cassar and C. erytarocephala were recovered
beyond the woed: C. vomitoria was recovered beyond a 50-yd wide stand of conifer. Estirnates ave given
of the density In the test areas of some of the species concemed. The beating of the observadions on
dispersal theory is briefly discussed, (Essendizlly awmth, summary},

Macleod, J., Donnelly, J, DISPERSAL AND INTERSPERSAL OF BLOWFLY POPULATIONS, J. Anim.

Ecol, 32 (1963) 1-82.

Fliex trapped in particular sections of the vest area were Identified and paint-marked, efther In restraint
bags or under chill coma; they were mubsequently maintained fn cages according to section. During the
following 2 d flies were radioksotope- tagged by the addition of P3? to sucrose solution in their cages,
Three experiments are described {n which separately marked groups of blowflies were released at different
points, and the degree and speed of interchanges asessed by trap recoveries over a petiod of days. Two
types of flight were recopnized in the flies dispersing from the {aitial concentration, viz, dispersal- and
interspersal-flying, The dispersal, or exodus, flight from the centres is apparently uni- nt-direcuonal, and

-either fasf or sustained, since considerable distances were covered in short {ntervals {e.g. 200 yd at 7 mph,

or more). Interspessal-type, ot random- direction flying, may invelve l=ss, or o, net displacement, It
15 also responsible for a high degree of intermingling of populations fror separate major habitats,

Monyanopa, B.A., Maprenc, B.K., Kamenropa, K.B. PAJHOMAPKUPOBRKA HACEKOMBAIX
AAA HIYHEHHA HX MUTPAHHHE. Crp. 26-8 B ¢6. "MaTepHals CHMNOIUYMA (10 IPHMAHEHND
Suodrsnke B obracTu SamuThl pacTeHEd", J, 1961. <«
Molchanova, V.A,., Martens, B K., Kamenkova, K.V, RADIOMARKING OF INSECTS FOR STUDIES
ON THEIR MIGRATION, p.26-8 in "Materlals of the Symposium on the Use of Blophysics in the Fieid of
Plant Protection”. Lenlngrad, 1961,

Experimenty were carsled out in 1958- 59 {n the Kunstanal region of the Soviet Unlon on the use of radjo-
isotopes for labelling the grain Noctuid [Hadena sordida {Bkh.)] and fts parasites for atudies on their
migrations, A method of labelling was used that was Rot liable to damage the fnseces, Light-traps were
employed to attract the moths, which became labelled by contact with an artractive radioactive solution,
They then dispered, and their movemenn: were cbssrved radiometrically,. The parasites Caephalia
(Isomera} cineraseens {Rond, } and Lampronota nitida (Grav. } { Mendscus agnatus (Grav, )) were taken in
traps containing a radioactive solution prepared as for the moths, Observations on the moths showed that,
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duting the period of supplementary feeding and oviposition, they coversd distances of 0,5 ko in 2 short
time. The males were mare active than the females, the distances covered ranging up to 3 and 2 ki,
respectively. The use of P*? to label the parasites showed that L, nitida, which parasitizes the larvae,
was the more adapted to the moth, The distances covered during the period of mass flight and supplemen-
tary feeding were 100-200 m, At the begloning of the perfod of ear-formation, the moth and parasice
maved in large numben to wid end enltivated grasses and then to early varieties of wheat. While
searching for hosts in which to oviposit {n wheat fields, ihe parasires covered distances reaching 700 m,
The development of C, cinerascens is cot synchrontsed with that of the moth, the adults emerging

2-3 months before hosts in a suitable stage become available n the first half of surmmer. The adults
therefore migrate for considerable distances in search of supplementary hosts, and flights of 18-20 km
were recorded, {(RAE-A S51: 1863, 523)

Cdum, E.P,, Pontin, A,J. POPULATION DENSITY OF THE UNDERGROUND ANT, Lasius flavus, AS
DETERMINED BY TAGGING WITH P¥. Ecology 42, 1(1961) 13¢-8.

From 400 to 1000 ants in each of 8 colonies were tagged by dipping into 8 solution of P¥ (about 1 uc/ml)
and retuzned o the colonfes uninjored. One to 6 d later samples of 100-400 ants were removed and tested
for radioactivity with use of a scanning systern. Density and variance were calculated from the marking-1
recapture data using the formulss of Bailey (1851), Tt was found that a good relationship existed betwsen
the number of queeds produced by a colony and the density of workers, Since queen production was deter-
mined In all colonies of & study area, the regression equarion was used to calculate worker density in un-
tagged as well as ragged colonies. Individual colonies wete estimated to contain from 2000 to 11 000 ants.
Estimated density for the most favorable area where the competitive species L. niger was absent was

1130 workters/tn® or 2 living biomass of 1,36 g/m?; density for the entlre 277 m’ study area way estimated
as 486 wotlen/1z? or 0.6 g/m®, (Auth,) .

Cgata, K., Nagai, N., Koshimisu, ¥,, Kato, B., Wada, A. RELEASE STUDIES ON THE DISPERSION
CF THE HOUSE FLIES AND BLOW FLIES IN THE SUBURBAN AREA OF KAWASAKI CITY, JAPAN, Jap. J.
sanit, Zool, 11, 4 (1960} 181-88, (In Japsnese, with English summary).

In studies on the dispersion of Musca domestica vicica Macq. and Lucilia (Phaenicia) spp. d d in
the suburbs of Kawasaki city, Japan, in September and October 1959, adulis were caught in nets, kept for
about 24 &, during which they were given milk labefled with P¥, and then released in the evening, when
it became too dark for them to migrate, Attempts to recapture themn were made for 23 d In honses
situated within a radius of about 1100 yards of the release point, by meéans of fly-tapes or - papers or in
cage traps, As the numbers of catching devices were not the same at each collectios site, the numbers of
labelled flies recovered did not give a wrue representation of the pattern of dispersal, However, the results
indicated that a Jarge numbear of flies moved within a radius of about 330 fe from the release point,
Labeiled flies were recaptured only east and west of the release point, and dispersion is thought to have
been strongly affected by the presence of a range of hills, some 85- 100 ft in height, w the soath of the
releass point, of rice- fields to the morth of it, and of a highway running from east to west through ir,
(From auth. suminary)

Orphanid{s, P,S., Soultanopoulos; C.D., Karandeinos, M.G. FPRELIMINARY EXPERIMENTS WITH
RADICACTIVE PHOSPHORUS {P*2) ON THE DISPERSION OF OLIVE FRUIT FLY ADULTS (Dacus cleae
Gmel,). Acn, Inst, phyropath. Benakl 4,9 (1962) 155-4.

See BB,

Orphanidis, P,5., Soultanopouler, C.D., Kar¥demmns, M.5, ESSAI PRELIMINAIRE AVEC ¥p SUR LA
DISPERSION DES ADULTES DUJ Dacus oleae Gmel. p. 101-2 in "Radiation and Radioisotopes Applied to
Insects of Agricyltural Importance. Proceedings of a Sympogium, Athens, 22-28 April 1963". Vienna,
International Atomic Eneegy Agency. 1963.

Le mangue de données numriques sur la dispersfon de la mouche de Molive a amen# 4 fajre un essal pré-
Uminaire avec 2500 adnites £levés dans des cages et marqués, avant leur idcher, au moyen d'une solution
suctée contenant 20 uc de P par centimbtre cube. Les mesures ultérieures ont mont:€ une dispersicn des
adultes marqués jusqu'd une distance de 2 kin du point de licher pendant les jours ensoleillés d'hiver; dits
aleyoniens, {Auth.)
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Pelekasmis, C.E.D., Mourlkos, P.A., Bantzios, P.N., PRELIMINARY STUDIES ON THE FIELD MOVE-
MENT OF THE OLIVE FRUTT FLY [(Dacus olese (Ginel.)] BY LABELLING A NATURAL POPULATION
WITH RADIOACTIVE PHOSPHORUS (P%).  Ann, Inst. phyropath. Benski 4, 2 (1962) 1709,

See 86,

Pelekassis, C.E.D., Mourlkes, P, A., Bantzios, D,N. PRELIMINARY STUDIES OF THE FIELD MOVE-
MENT OF THE OLIVE FRUIT FLY (Dacus oleae Gmel.) BY LABELLING A NATURAL POPULATION WITH
RADICACTIVE PHOSPHORIJS {32}, p.105-13 {n "Radiation and Radioisotopes Applied 0 Imsects of
Agricultural Importance, Proceedings of a Symposium, Athens, 22-26 April 1963". Vienna, International
Atomic Energy Agency, 1963,

Preliminary trials were comducted {n 1981 fnthe olive-growing area at Rovies, Evvia, Greece, during the
agtumn when maximum adult fly activity ussally occurs. The adult fly population was tagged by painting
branches of 30 selected olive trees with bait solution (HyP*0, in HC1 and hydrotysate protein, Staley No. 7).
500 McPhail traps (with 3% diammonium phesphate lure) were distributed at Rovies azd in the adjacent
areas ( forest and olive groves) up to 10 km from the weated wees; 350 tagged flies were collected.
Radioactivity ranged from 256 to 9564 cpm/ily against 8-21 cpin background, Maximum dispersal was
4300 m, A more or less continuous local mevement of flies took place from the semi- mountainous grove
ta the adjacent plains or ro the coastal olive groves from north to south, No actual long distance move-
ment (migration) was observed. Pine woods appear to act as a-barrier to the movement of adult flies,

Rakidn, A,A. THE USE OF RADIOISOTOPES IN THE MARKING CF Eurygaster integriceps Put. Ent. Rev.
42, 1 (1983) 30-4, Translation from Ent, Obozr. 42, 1 (1963) 39-48.

Insects were labelled by dipping inko 2 solution of Co¥ chloride (~9,37 uc per insect). A wetung agent,
OP-7 {a mixture of moncalkyl and dialkyl phenol ethylene oxide) were added: 0,03 ml of radicactive
solutton remained on the outer body casing. Insects were released at pre- selected points in checker-board
fushion. Radiometric equipment was suftably adapted in the lat ¥. Population and distiibution of
finects could thus be determined, P¥ was uted for 1agging larval stages 1o study vertical and horizontal
migrations on wheat and wild cereal grasses, fn relatfon to the stage of development. Horizontal and
vertioal migrations were a fimetion of nymphal age. Vertical migration varied with temperature, horizortal
with the stage of development, - Experiments were carried out with adult insects to determine flight
direction when moving 1o hibernation quarters, ovee- wintering, the locations of reservarions in the forest
and the direction of the spring flight from the forest to the Geld, In 1956, 220000 andg 320 000 tagped
insects were released In the forest, A dispersal of up to 15 kin was noted, There was scarcely any migration
of fnsects into young belts of forest. In August, when the fat content was kigh insects flew, acrively, from
0,5 - 1 km/d.

Schoeider, F, DISPERSAL AND MIGRATION. Annu, Rev, Eot, 7 (1962) 223-87,

Review article, Radioisotopes wete employed In some of the studies mentioned but no particular emphasix
fs given,

Mypa-Bypa, B.X. K BOMPOCY OB HIYYEHHY MHTPAIHH KOMHATHERIX MYX ITPH MO~
MOHWKY PATHOAKTHEHRX HHEHKATOPOB, Crp. 12-22 5 ¢6, "UTedHa namMaTi Xoaocacecxoro",
M., Hag, AH CCCP, 1952,

Shura- Bura, B.L. USE OF RADIOACTIVE TRACERS TO STUDY THE MIGRATION OF HOUSEFLIES,
p-12-22 in "A, A, Kholodkovskif Mémorial Lecures”, Moscow, Izd, AN 5SSR. 4952,

Mypa-Eypa, E.J, OIOKT HI¥YEHHA MHTPALNE M¥X CO CBANTKH METOIOM ME4YE-
HRX ATOMOEB, TIwruena g Caner. 9 (1935) 12-5,

Shura-Bura, B.L. EXPERIMENTAL INVESTIGATION OF THE MOVEMENT CF FLIES FROM A REFUSE
HEAP BY THE LABELLED- ATOM METHOD. Giglena | Sanit, 9 (195§ 12-15,

Shurs-Bura, H.L., Sulhomlinova, O.1., lsarova, B.L. RADIOACTIVE TRACERS AS AN AID TO
STUDYING THE ABILITY OF SYNANTHROPIC PLIES TC FLY OVER WATER OBSTACLES. Emt, Rev, 41, 1
{1962) 55-60, Trsnslation from Ent, Obozr, 41, 1(1962) 99108,
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In 1957 (summtnier), about 30% of all flles oo the town mbbish dump weze labelled by placing a F2-labelied
balx there, Subsequent capture and radiomewic examinatton of 3214 flies captured at 15 points in the town
on both sides of the river Valkhov revealed 120 radicactive specimens (3. 7% of the total captured). The
flies dispersed from the dump primarily ir the direction of the poorly constructed part of the town across
the river. The dump was one of the main breeding sites for flies in Volihov. Migration was mainly by
flight, The Volkhov, 400-500 m wide neat the town, proved no obstacle to fly migration,

Saenen, A,, Proost, M, de, Vanweniwinkel, G. TUSE OF RADIO- ISOTOPES IN BIOLOGICAL INVESTI-
GATION OF FRUIT PARASITES. Agricultura 8 {1960) 255-68,

Out of 300~ 900 beetles (Anthonomus pomorom 1.) tagged with P*? by feading, only 15 were located after
12 d. A migration of the beetles {5 indicated. (13 references). (J. Sci. Food Agrie, 12, 6:1961, i-279)

Saria, F,, Cline, L.F. "ETUDE DU VAGABONDAGE DE Ceratltis capitata Wied, EN TUNISIE A L' AIDE
DE RADIO- ISOTOPES,  Ann, Inat, nat. Rech, agrom,, Tunisle 82 (1859% 79-94,

Deux lichers d*adultes de C. capltata marqués 3 I'aide du *°P ont en lieu dans les environs de Tunis en
oovembre 1960 et en juln 1961, Les cératites provenaient dum Elevage de laboratofre, artificiel er continu.
Au cours du premnler esszl, destiné 3 mere au point la méthode d ntfliser, 70 mouches ont €18 reprises,
dans des gobe-mouches appités au phosphate bi- anmnonique, sur les 352 cératites miles et ferelles
lichées 3 § auparavant. La distance maximum observée au bout de cette courte période a &té de 315 m.
Pour le 2e essaf, 280 gohe- mouches, dispersés dans ua verger komg d'un peu plus de 1 km, caprurtrent

440 individus sur les 2200 nitdles radicactifs qui y furent lachés, Un méile a parcourn 460 m en un peu plus
d'vne joumnée et 18 autres, se dépiacant plus lemement sur 1a m&me distasce, se firent prendse le 4e jour.
Le plus grand déplacement observé fut effectué par 2 cératives: 610 mea 53 7 j. Indépendemment de la
distance, le pouvolr de dispextjon des cératives s"est rév8i& comme £rant soumfs ¥ divessas influences;
celles du vent, de 1"espdce végétale supportant len gobe-mouches ot du temps £coulé depuis le jour du
licher font objet de diverses observations, (Auth,)

* Cownpiler's note: Arricle submitted on 5 July 1983.

Soria, F. ETUDE DES POPUILATIONS BT DE DISPERSION DE Ceraritls capitata Wied, {Dipt. Trypetidae)
EN TUNISIE A 1'AIDE DES RADIOISOTOPES. p.257-61 in "Radiation aud Radioisotopes Applied to Insects
of Agrfcultural Importance, Proceedings of a Symposium, Athens, 22-26 Aptil 1963%. Vienna, Inter-
national Atomic Energy Agency. 1963,

En complément des études écclogiques déja réalisées et des essais préliminaires sur 12 dispersion, une
méthode d*&tude des populations a été mise au point, en utilisant des monches marquées au™P (1 me
$2p0,H, pour 100 g d"ean sucrée 3 10%) dans up type de bofte de ldchet qui permet de contaminer
100-200 mouches b la fols. La valenr de ia méthode parait &tre confirmée par les résnlrats donnés par
d"autres proc&dés classiques. L'estimation de population ainsi réalisfe a montrd qu'il pouvait y aveir de
2 3 8 miles par bectare A la fin de I"hiver dans différeates plantations,

Strong, F.E., Bacon, O.G., Russell, J.R. FLIGHT HABITS OF THE ALFALFA SEED CHALCID,
Bruchophagus woddl Guss, {Hymenoptera: Euryromidae), Hilgardia 38, 1 (1983) 1-12.

Eurytoma (Bruchophagus) roddi {Guss, ) is an important pest of lucethie grown for seed in the western United
States, and information on its flight habits was sought, The following s virtually the authors’ abstract of
this account of the work, The flight habits of the Euryromid were studied in namral field populations and
by the use of reared insects labelled with P#* or 8%, A minknum tetnperature of 70°F and a minitoum
Light intensity of 0.2 Langiey (1 1y=1 calorie/cm?/mid) was found necessary for sustained flight. Ina
favourable food-plant area. the insects dispemed only a few hundred yards within a few days. Movement
in a breeze of less than 5 miles/h was both upwind and dowowind. In stronger winds, it was predominantly
downwind. The data obtained suggest that when a food-plant area dries up or otherwise becomes nmuitable,
the tmects fly upwards, where théy sncounter the stronger winds, and rapidly leave the drea. Labelled
individuals were recoverad 4100 ft downwind of a release point; othen were observed to survive 16 d in
the field, (RAE-A 52:1964, 1B7)

Siles, A, Weigand._ 6. UNTERSUCHUNGEN UBER DIE AUSBREITIING MARKIERTER RUSSELKAFER.
(Study on the dispersion of labelled weevils). Atompraxls 7 (1961) 326-7. (In German),

Aplon virems Hbst. and A, sentculus Kirby, which attack clover, were labelled by shaking them by hand
for 10 min in a carrier-free solution of P#2, of specific activity 1 mc/ml. The insécts were dried on fllter
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See also:

paper, and had an activity of 25000 to 30000 cpm. They were then releassd every 25 m, Following
release on May 8, checks were made or May 8, %, and 13, A distance of 1,85 ~ 2.687 m was covered by
4 beetles, 7.03 and 7.43 m by 2, and 13,25 m by 1(i.e. 3 “groups™), the speed of migration Increasitg
after May 9 for the last 2, Direction of migration, total distance covered and final distance from stasting
point are discussed,

Temevel, V.I. A STUDY OF THE MIGRATION OF Wohlfartia FLIESBY THE METHOD OF RADIO-
LABELLING, p.31 in "Materlals of the Symposium on the Use of Blophysics in the Field of Plant Protection®,
Leningrad, 1961, (In Russian).

Wohlfartia magnifica (Schin.}, which infess wounds on domestic animals, is widely distributed in the
south of the Soviet Union. The movements of the adules were studfed In 1959 by feeding them for 24 h on
a sugar solution containing P, which they were shown, by radiometry and radioautography, to retain for
at least 20 ¢. ‘They wete released {n the field and recaptured near sheep pent either by 4 net ot by traps
baited with meat treated with a Q. 02% solution of wichlorphon {chiorofos), Over 1000 were released, and
11 were recaptured, together with 59 unlsbelled individuals, ar distances ranging from 150 to over 2000 yd
from the release point; some were taken near a pound that served ay a watesing-place for the sheep.
Laboratary and field tests indicatéd that the labelled fernales transmitted radioactivity to their larval off-
spring. (RAE-B 51:1963, 212)

Whanton, E.H., Seow, C.%., Ganapathipillas, A,, Jabaramam, G. HOUSE FLY POPULATIONS AND
THETR DISPERSION IN MALAYA WITH PARTICULAR REFERENCE TO THE FLY PROBLEM IN THE CAMERON
HIGHLANDS. Med. I, Malaya 17, 2 {1962} 11531,

Houseflies in Malaya ate comparatively scarce. In comparison with many ather hot countries but they
eonstitute a serious problem on the highlands whers they breed in enonmous numbers in the coare organic
manures used to fertilize terraced vegerable gardens. Cbservations on housefly populations at several
places oo the lowlaeds and at Camern Highlands confismoed that fiies, mainly Musca domestica vicina,
were more common on the highlands hut that large numbers were sometimes preseat in markets in low-
lands towns and v{llages. In a mark-release-zecapture experiment houseflles and blowflies (Chrysomyia
3p.) which were ragged with P*? dispersed rapidiy from their breeding grounds on the lowlands but house-
flies were canght up to 12 d after release in the vicinity of a market, In a 2nd expériment Cameton
Highlands matked flies were found to disperse in large numbers for distances of 0. 25 mile and in falily
latge numbers up to 0.5 mite. Flies were slso canfed by lorries from vegetable loading points, many for
distances of 3 miles and some for 6 miles. Adult flies were exposed to insecticide deposits of DDT,
dieldrin, BHC, diszinon and malathion. Flies on the highlands were knocked down az a slower rate than
those ftom the lowlands, and flles from both areas appeared to be resistant to the 3 chlorinated hydrocarhon
insecticides,

Terington, A.P,, Wamer, R.M. FLIGHT DISTANCES OF Drasophila DETERMINED WITH RADICACTIVE
PHOSPHORUS, ], econ, Eot, 54, 3 (1961) 425-8,

The flight range of Drosophila spp, has become increasingly important to the vineyardist and fig growes

of the 5an Joaquin Valley of Califomia due to the increased intermixing of various other fruit and vegetabie
crops and their attendant cull disposal problem. Drosophila were tagged with P% on fermenting fruit paste
and released in the fleld. Several types of hait traps were used 10 recapiuze the insects. D. meiznogaster
Melg. was trapped at a distance of at least 4.4 miles upwind from the releasé point after 24 h. (Auth.}

<
48 [raheille et la radloactivité, (Nordau, 1962)
53 Use of lroropes for investigating the behavionr and ecology of insect pests in some recent studles.
' (Quralshi, 1963)
56 The roie of radionuclides in insect behavior studies. {Schmide and Sinith, 1963)
139  Auwradiography as & method of detecting tagged rodenns and their ectoparasites in a study of
migtation preblems, (Shura-Hura and Kharlamow, 1961)
450 Radicactive labélling of lepidepterous lacvae; a method of estimating late larval and pupal morta-
Uty in the wild, (Cook and Kettlewell, 1360)
452 Rearing and isowopic labelling of Faonia canicularis, {(Fay et al,, 1963)
457 The vse of radioisotopes for labelling flies. (Mingo-Perez, 1958) :
463 The survival of adults of the white pine weevil, Pissodes strabi (Peck), labelled with radicactive
cobalt, {$ultivan, 1961}
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766 The application of nuclear enesgy to agricubmre, (Boroughs, 1962)
782 The effect of jonizing radiation on the binlegy and ecology of Rhodnius prolixus, the principal
vector of Schizotzypanum (i.e. Trypanosoma) cruzi in Venezuela., (Gomez et al,, 1962)
1442 Failure vo reduce an isolated blowfly population by the sterfle maley method. (Mac Leod and
Donnelly, 1961}
1452 Possibilities of eradicadon of the Mediterraneat fruir fly Ceratiti capitats Wied, from Central
America by gamma-leradiated males, (Katuyar, 1962)
1455 Steritization of the Meditertanean frudt fly and its application to fly eradication. {Katiyar and
Valerio, 1963)
1456 The applicarion of nuclear energy to agriculture. (Moh, 1963)
1870 Use of radioisotopes and radiation in the control of plant and apima) insect pests. {Andreev et al. ,
1963)
1580 Travaux de recherches utilisant les fsotopes et les rayonnemenns nucléaires en enomologie appliquée
en France et dans les pays associés. (Pesson, 1962}

I-A-4 INTER-RELATIONS
I-A-4-a INSECT ENVIRONMENT

I-A-4-a-1 _
Radioactive costaminated systerns {including deliberare contamination and fallout). Food chains

Auerbach, 5.1, TRANSFER OF FISSION PRODUCTS THROTIGH PLANT TO INSECT FOOD CHAINS,
{ Abstr. ELA810). p.141-2 in "Research and Development in Progress, Biclegy and Medicine. Issue No.2".
TID-4201, Divisien of Technfcal Information, AEC, Moy, 1563,

Curmrent work involves further sampling of plants and insects on White Ozk Lake bed to meet 2 objectives:
(1) to obtain zeliable data on the herbivore-predator transfer of radionuclides, and (2) to detect changas
in radionuclide distribution in the ecosystem which might have occurred since the las major sampling in
1958,

Auerbach, S.I. TERRESTRIAL AND FRESH-WATER RCOLOGY - RADEATION EFFECTS ON Chironomus
tentans, (Abstr. EIC905). p.140 In "Research and Developmesnt in Progress Biclogy and Medicine,
Issue No,2", TID-4201, Division of Technical Information, AEC. Nov. 1963,

The larvae of C, tentans live in the radioactive sediments of White Oak Creek and the Clinch River, The
larvae are exposed o Ionizing radistion which iz 20-1000 times that of the natural background. The
frequency of chromosomal aberrations in salivary gland chromosommes is being compared in frradisted and
non- irradisted populations to determine whether there is an effect of increased radiation levels on the
genetic constitution of the natwral population, Photographs of the chromosomes from & non- frradiated
population were taken, to construct cytological maps. Besldes facilitating the seoting of chromosames,
these mapy are t© be cotnpared with the cytological maps of C, tentans from Eurcpe, and used to sstablish
the standard chromosomal arrangement for this area,

Ball, R.C., Hooper, F,F, TRANSLOCATION OF PHOSPHORUS IN A TROUT STREAM ECOSYSTEM.
Pp.217-28 in "Radioecology. Proceedings of 1st Natlonal Sywposivm on Radioecology, Colorads State
University, Port Collins, 10-15 September 1961". New York. Reinhold Publishing Corp. 12€3.

To explore the movement of P in a cold- water sthbam P® was added, The uptake of P® by aquatic insects
and their role In the ecosystern is discussed on p. 224, 225, 226 and 228, The summers of 1953, 1959

and 1960 are constdered, Concentration curves for consurmer orgenismy within the ecosystem reflected both
differences in metabolic wmover rates and food relationships, The gross shape of a concentration curve
appear to be characteristic of the animnal rather than of the environment, Actual maxima for a given
species wete more closely related w siteam conditions, Curves were similar for closely related spacies
even thaugh Uving in different microhabitans (e.g. the mayfly Epbemerella comuta and E. neadhami),
Smaller forms (Simulium sp. and Ephemerella) consistently showed higher concentrations than Lasger forrns
(Hexagenia litnbata, Migionia sp., Preronarcys), comcentration dsing wo a rapid peak, Many differences
in slope cannot be explained by size differences (relative growth and metabolic mrmover) only, Accutou-
lation of P? was much slower for large omnivorous strearn insect and for predaclons forms even though
they were comparatively small,
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Ball, R.C., Wojtallk, T,A., Hooper, F.F. FISHERIES: UPSTREAM DISPERSION OF RADIOPHOSPHORUS
IN A MICRIGAN TROUT STREAM. p.57-64 in "Papers of the Michigan Academy of Sclence, Arts, and
Letwers, Vol 587, 1983, (1962 meeting).

Data on upstream dispersion were coll d from an application of ca. 25 me of P* Incorporated into celis
of Escherfchia colf strain 0111, A stonefly {Isoperlinae) had a significant actlvity at the 400-yard station
€ d alter release, and the flshfly, Nigronia, at she 400- and 500-yard stations, Of 21 coliections, 1 sample
of mayfly and 2 samples of the caddis fly, Brachycentrus, had significant activity, Predacious species
appeared to carry actlvity more conslstently thac other forms. Larvae of the snipefly, Atherix, oymphs of
a stonefly, and the fishfly, Nigronja, had activity in a larger percentage of collections than other forma,
Varlous data suggest that radioactivity was taken up by invertebrates at or below the polnt of release and
carried upstzeam by active migration as well as migratory flights of adults,

Ball, R.C, STUDY OF PRODUCTIVITY IN A STREAM ECOSYSTEM USING A RADIOACTIVE TRACER,
(Abstr. E1C118), p.120-1 in Research and Development in Progress. Biclogy and Medicine, Isue No,1",
TID-4200, Division of Technical Information, AEC. July 1963),

Findings have shown rapid uptake by diatom flora (producen) of the stream and transfer to filter- feeding
organisms, Simulium, the primary consumers. The fsotope is tepeatedly recycled, through the producer
plants and utilized by primary consumer groups in less time than it takes to seach the detritus feeders,
Secondary consumers continue to {ncrease in actvity for at least 60 d in spite of the rapid physical trans-
port within the sweam, An upstream movement of PR was brought about by the upstream migration of
larvsl aquatic insects, The fortheorming project will make use of As™ incorporated in sodinm arsenite
{herbicide} to follow the pathways of arsenic through a pond ecosystem and establish its relationships

o the sevezal wophic levels within the pond and evalvate fts potential hazard ©o man. (From
abstr.,)

Chauvin, R., Courtols, G.. Anguenct, B, LES FOURMIS (Formica Eﬁg) INDICATEURS POSSIBLES DES
RETOMBEES RADIOACTIVES. C.R. Acad. Sci., Parfs 256,2 ¢1963) 508-11.

Le mécanisme par Jequel les fourmis fixent les retombées, paraft en laison ditecte avec leur habitude de
prélever les excréments sucrés des pucerons des arbres, ou miellat. Les multiples gouttelettes gluantes
ainsi exposées & 1'ais, doivent capter une trbs grande quantiré de poussidres atmosphériques et par con«
séquent, celles des retombées. I est probable que 1a résine des coniferes fixe sussi cas poussibres, et

que les fourmis en entrafnent quelque peu au cours de teurs innombrables marches sur les troncs.  Dfautre
part Il y & tonte Indication que les fourmis ne défquent pas d I'is€rienr de 1a fourmitidre. L'Imporance
des fourmis comine détecteurs des retombées reste A évaluer du point de vue sensibilits et PAIL IAPPOIL aux
méthodes wraditlonelles, A 'ezamen y ipectrométrique les auteurs ont décelé dans les fourmis au cours des
expériences des ples correspondants au ¥ Zr, B(Zr+Nb), ¥iCe £1 Pay,

Crossley, D.A., Jr. INSECT FAUNA OF WHITE OAK LAKE BED. “Health Physics Divisfon Anaual
Progress Report for perfod ending 31 Juiy 1957, ORNL-2584. 1957,

Crossley, D.A., Jr. WHITE OAK LAKE BED STUDIES/INSECT STUDIES. "Health Physics Division

Annual Progress Repott for Perfod Ending 81 July 19687, ORNL-2580. 1958,

Crossley, D.A., Jt, WHITE OAK LAKE BED STUDIES/INSECT STUDIES. “Heaith Physfes Division
Annual Progress Report for Period Ending 81 July 1958, ORNL-2806, 1959,

‘
Crosley, D.A., Jr. INSECT STUDIES. “Health Physics Division Annual Progréss Repart for Period
Ending 31 July 1960™. ORNL-2994. 24 Oct. 1960,

Crosiey, D.A., Jr., Howden, H.F. INSECT-VEGETATION RELATIONSHIPS IN AN AREA CONTAMI-
NATED BY RADIOACTIVE WASTES, Ecolopy 42, 2 (1961} 302-17.

The development of insect papulations on vegetation growing on White Oak Lake bed was foliowed for
3 years (1956 to 19568), immediately following the draining at White Dak Lake. This lake had served
as a final holding basin for Cak Ridge National Laboratory™s low-level wastes, and the alluvial tetrain
exposed upon dralnage contained significant concentrations of radiofsotopes, including $® and Cst¥7,
The insect biomass, estimated by sweep-net and box- rap methods, was about 200 to 800 mg/mt, No
change could be demonstrated during the seasons, and evidently ifttle change occarred berween years,
Significant concentrations of both $# and Cs1%7 were found in samples of herbivorous Insects. Conoen-
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trations of 5r%¢ were about 25%. and Cs¥7 concennzations about 1% of the sofl values, However, the biomass
of insects was minute compared to plant and sofl masses, and the herbivarous insects contained but & mioute
fraction of the fisston products in the system, since the bulk of these radioisotopes is in the sofl, A sizeable
fraction of the materials taken up by plants, however, may pass through the hetbivorous insects in the
system, Insect populations were followed in 2 areas each of stnantweed, sedge-rusiz, and willow vegerarion,
Each of the vegetation types acquired its own characteristic insects, Fimst- year insect populations tended to
be dominated by one-or a few species represented by many individeals, The 20d-year populations showed

& reduction in nwmbers for the dominant specles and an influx of additlonal species, accompanying an
increase in plant diversity. No such reduction of the dorninant species cccurred in the willow zreas,
presumably because the willows were increasing their coverage each year, and addirional species of plants
were not invading the willow stands. (Auth,)

Crassley, D.A., Ir., Corley, C.L., Tietjer, W,L, USE OF RADIOACTIVE TRACERS FOR

ANALYSIS OF FOOD CHAINS. p.94-5 in “"Health Physics Division Ammual Progress Report
for Period Ending 30 June 1863°. ORMNL-3492, OQazk Ridge Natfonal Lab., Tenn. 30 Sep.
1943, '

Use of blological elimination of radfolsozopes in insects a3 indirect measures of metabolism under field
conditions was continued with emphasis on the Infl of temperature on elimination rawes, In geometrid
caterpillars the biological half life of Ca'¥" was decreased by one-half for a 10°C rise in temperamre,
Similar temperature- related trends were found for leaf beetles (Chrysomela knabi) and mfllipedes
(Dixldesomus erasusy,

Davis, [.]., Foster, R.F. BICACCUMULATION OF RADIOISOTOPFES THROUGH AQUATIC FOOD
CHAINS, Ecology 39, 3 (1958) 530-45,

The relatlve concentrations of B-emitters in various Columbia river organisms were determined, amongst
them those for caddls fly (Hydropsyche cockerelli Banks) Iarvae and mayfly (Ephemeropiera) nymphs.

A graph shows the rate at which caddis fly larvae accumylatsd radioactive material, mostiy P2, when fed
filamentous algae (mostly Spirogyra) that had been cultured in reactor effluent. The biological haif- life
was about 16 i, In a flowing stream, the specific activity of a radiofsotope will diminish along the food
chain. Thus, where the turnover rates of certaln isotopes can be measured, inferences can be drawn on
feeding habits.

Davis, I.J. ACCUMULATION OF RADIONUCLIDES BY AQUATIC INSECTS. HW-5A- 2848, General
Electric Co. Hanford Atormic Products Operation, Richiand, Wash, 29 Nov. 1962, 13p.

A survey was made on the accutnulation of radionuclides by aquatic insects In the section of the Columbia
River that is within the Hanford Reservation in southeastern Washington, More than 60 differsnt radioisa-
ropes have been identified in the aqueous effluents that are continvongly discharged imto the Columbia River
from some of the Hanford Reactors. About 20 of them have been measured in river organisms, among thern
Chironormid larvae {Hydrohaeninae and Tendipedinae), black fly larvae {Simuliidae), caddis fly larvae
{Hydropsyche, Leptoceila and Glossosotita), and aquatic moth larvae (Argyiacts), Insects Mving in the
river below the teactor outfalls were found to be many times more radioactive than the water they inhabit.
The mast abundant radionuclides in insacts were P32, Cu®, Cré, Zno®, and Na™, Interspecies differences
in radionuclides accumulation are influenced by ecological and metabolic factors. The maost frapartant
factors influencing radlonuctide accumulation by different species were found to be food habits, Bologieal
half-iives of the elements, and seasonal variation in feeding. Typical accumulation factor pattems are
presented for a number of immamre and adult aq;atic insects and alse for plankton,

Hoopet, F. ASPECTS OF BIOLOGICAL TRANSPORT OF PHOSPHORUS- 32 IN STREAMS. p.247-55 in
“Transport of Radicnuctides in Fresh Water Systems, A Working Conference, Austin, Texas, 30 Jamuary
- 1 February 1963". TID-7664, Johns Hepkins Univ, Baltitmore, July 1963,

Amongst the aspects considered is the significance of the activity curve for different organisms, Such
curves were plotted for a caddis, 2 fish, a mayfly, a fiahfly, and fllter feeders that live on the rock, The
activity curve was characreristic of the species, The movement of this pulse of activity and frs possible
reflection of the food chain {5 discussed.

Howden, H.F., Crossley, D.A., Jr. BNSECT SPECIES ON VEGETATION OF THE WHITE CAK LAKE
BED, GAK RIDGE, TENN, ORNL-3084, Onak Ridge National Lab,, Tenn, 1861. 38p.
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Swdies on the insects inhabiting this area, which had recaived low-level radioactivite wastes from the Oak
Ridge National Laboratory for 12 years ptior & draining In 1955, revealed 401 fpecies present during 1956
and 1857, Most numerotus were members of the insect orders Hymenoptera, Diptera, and Coleoptera, In
the summer of 1956, the first summer following drainage of the lake, there were relatively fewer species of
insects represented by large numbers of individuals, In 1957, thers were relatively more spectes but fewer
Individuals. By the énd of 1957, orly 2 years after the lake was drained, the vegetation supported a rich
and varied insect fauna.

Kmmholz, L.A. AN BCOLOGICAL SURVEY OF THE LIMNOLOGY OF WHITE OAK CREEK AND LAKE.
CRD- 587 (Vol.ID, Tenneser Valley Authority, Nertls, Tean. Feb. 1954, 180p.

Hsect fauna and insect radfoactivity have been studied in detatl over a peried of time, Results ate tabu-
lated. Percentages of total radioactivity emitted by P¥, 5.9 ard 517 were determined for Tendipes
and Chaoborug by radicchemical analysis of samples of various invertebrates collected In 1952,

Krumhelz, L.A. AN ECOLCGICAL SURVEY OF THE VERTEBRATE FAUNA OF WEITE QAK LAKE AND
INVIRONS. ORO-587 (Vol.HI), Tennessee Valiey Authority, Notris, Tenm. Feb, 1954, 208p.

The fish population of White Oak Lake, which receives radicactive waste material from the Oak Ridge
Mattonal Labotatory, was studied and thefr food habim analyzed {p, 85~ 98). Samples of Tendipes collected
from the lake ranged in radicactive coatent from 150-2770 ¢pm/g, wheieas those of Chaoborus ranged
from 540-1340 cpm/g. None of the samples of stomach contents were analyzed radiochemically. How-
ever, (fuly 1852-} analyses of samples of Chaoborus and Tendipes, which form past of the fnsect food intake
of figh, revealed severai radioeiements in the following proporticns, respectively: PR —35.0, 50,0; rare
earths— 2.0, 6,0; radioactive 8r—0.5, 6.8; Cs1¥—1.1, 3.3.

La Veme, L.C, MIDGE LARVAE AS INDICATORS OF RADIDACTIVE POLLUTION, Engnig Bull. Purdue
Ext, Ber, 106 (1960) 26980,

The 4th {nstar larvae of Tendipes plumosns and T. decorus cannot be used as indicarors of poliution due
10 P® and Pe® becawse of the low rate of uptake by the larvas as companed to the regulting activity of the
hydrosol from the water. Even when the population of larvae/m? {259 larvae) Is considered, the total
activity of the biota is only about 19.5 x 10 pc/12,8 g. ‘This Is considerably less than that of hydrosol
estimated to be near 150 X 10™ pe/g. However, further study should be tnade of the earlier instars of
these benthic forms, Conslderadle effort will be required ro determine whether the Lst instar larvae are
planktonic after hatching from the egg and for what period of time. Studfes in this labotatory indicate
these 15 a rapid uptake of radionuclides through the larval integument from 1ap water, Comparable studies
tegarding 211 phases of their hiology will {ndicate whether the larvae are capable of asstmilating and
holding quantitfes of radionuclides stmilar to that of the mud, (CA 5%: 1961, 27721p)

Morton, R.J., Ed. RADIATION EFFECTS ON BIOTA. p.58-65 in "Stams Report Ne, 1 on Clinch River
Study”. ORNL-3119, 196i.

The effects of chronjc low-tevel radiation remlting from radioactive wasies on a natural population of
Chironomus tentans was investigated by sensitive cytogenetic methods, Salivary glands from larvae origi-
nating from a spectfied site in the Clinch River were studied; approximately 9% of the 48 organtsms
carried some type of heterozygous invesion in one of the 3 large chramosomes. Implications and future
projects are discussed,

Morton, R.J., Ed, RADIATION EFFECTS ON BIOTA - ESTIMATED RADIAMON DOSE RECEIVED BY
DIPTERA WITH LIFE STAGES IN BOTTOM SEDIMENTS. p.71-8 in "Status Repor No. 2 on Clinch River
Study”. ORNL-3202. 13 Apr. 1962,

The radlation from radionuclides sotbed on the river and cresk bouom sediments in the environment of the
larvae was 20 to 1000 times that of the natural background. A relatively high frequency of ct nomal
aberrations was ohserved in the salivary gland chromotomes of Chizonornus tentans Fabr, larvae collected
frotn White Oak Creek and the Clinch River, While L. tentans noomally has 4 patrs of chromosomes,
individuals were found with 3 pairs.

Nelson, D.1., Early, R.C.. Griffith, N.A. BICLOGICAL MOVEMENT AND RESERVOIRS OF 51, Health
Physice Division Annual Progress Report for Perfod Ending June 30, 1963, p, 109 iz ORNL- 3492, Qak
Ridge Natfonal Lab,, Tenn. 30 5¢p. 1963,



i24

145

125¥

127%

The transport of 8r* from the Clinch River by emerging aquatic midges (Chironomidae) was compared with
the acerual of 81%° 1o the river from weapons-testing fallout, Larval development of the midges occurs in
the coptaminated river-bottem sediments, Emerging adults were caught in insecs light traps operated on
the river back ar dusk. Adults in one lazge, composite sample contained §, 76 titnes as much S

[{3.656 £1,3) x 107 yc per gram of dry weight] as did an equal quantity of rivet-bottom sediment from the
same location, Studies elsewhere have shown that 10 g m™ yr! may be contained fn the emergent nzect
biomass. Thess emergent imects would transport (8. 56 + 1.13) x 107 po of St*/m?/year from the river
bottem, The average increment of S from fallout in the United States between 1959 and 1960 was

4.2 x 107 curie/square mile (1,62 x 107 pc/m?). Thus, fallour entering the river directly would add

45 times as much Sr® as removed by emesging chironomids,

Nelson, D.J. ROLE OF BOTTOM ORGANISMS, p.193-20% {n "Transport of Radionuclides in Fresh Water
Systems. A Working Conference, Austin, Texas, 30 Japuary - 1 February 1963". TID- 7664, Tohna
Hopkins Univ., Baltimore, July 1963,

Of the radfoactive material present in sediment. oaly S©*', Cs!¥. and rare earths were confirmed in the
Insects tested, presumably due o the size of the sample. The possible use of insects as monttors Is dis-
custed. {See 123). The dispersal of radicactivity by emerging aquatic ingects was thus shown to be of
minor imporeance,

Odum, E.P., Kuenzler, E.J. EXPERIMENTAL ISOLATION OF FOOD CHAINS IN AN OLD- FIELD ECO-
SYSTEM WITH THE USE OF PHOSPHORUS- 32,  p.113-20'in "Radioecology. Proceedings of 1st National
Symposium on Radioecology held at Colorado State University, Fort Colling, 10 - 15 September 1961".
New York, Reinhold Publishing Corp. 1983,

Three dominant species of plants, Heterotheca subaxillads, Rumex acemcella, and Sorghum halepense in
att oldfeld ecosystem at the U, S. Atomic Energy Commistion's Savannak River Plant were labelled by
foilar application of P In separate 100- m quadrats in May 1957, and the subsequent amounts and distzi-
bution of tracer in anirnal populations were determined. When the concentsation of the tracer per unit of
biomast (mg of wet welght) was plorred against time, a clear graphic separatfon of certain trophic and
habitat groups was evident in all three quadrats, The maximum concentration of P¥ In major populations
accurred as follows: Dorymyrmex, most colnmen ant, and Oecanthus, tnoat common known herbivore,
1-2 weeks: grazing herbivores in general, 2-3 weeks; sedentary spiders, 3-4 weeks; Cryptozoa (ground
beetles, crickets, ezc.), 4-5 weeki. The trophic position of 2 of the most common species, whose exact
food source in rature was previously unknown, was rather clearly established by comparison of thelr uptake
curves with those of species whase food was known. In general, the most cornmon grazing herbivores such
as the several orthopteran species fed freely on all 3 spectes of dotminant plants, without marked preference,
while some lem common species wete more selective. (From auti. )

Mepegensexuif, A.A,, Boratupan, H.0. PACCEHBAHHE PAIHOK3CGTOIOB BONHBIMH
HACEKOMBIMY. (Pefepar zoxrann). Sman. Mock. O5m, Hopur. Oprp., Orz. Suon. 64, 2
(1958) 150,

Peredel'skil, A.A., Bogatfrev, 1.0, THE SCATTERING OF RADIOISOTOPES BY AQUATIC INSECTS.
(Abstr.). Byull. mosk. Obshch. Iipft, Prir., Owd. biol, 64, 2 (1958) 150,

Peredel'skil, A.A., Bogaiyrev, [.O. RADIOACTIVE CONTAMINATION GF LAND AREAS BY INSECTS
EMERGING FROM CONTAMINATED WATER BODIES, Izv, Akad, Nauk $SSR, Ser. biei, 2 {1959) 136-92.
(In Russjan). English Trapslation: JPRS-17312. =

Adult winged Insect whose larvae have lived at the bottom of water bodles contaminated with radicactve
isotopes contain small quantities of radioactivity In their bodies. A quantitative specles-specificity was
found for various isotopes (C¢¥, §t™, Co¥, undiluted mixture of B~ and y-eminers: fission products

of a nuclear reactor) and insect spectes (caddis fifes: chiefly Polycentropus flavomaculatus; mayflies
‘Cloeon dipterum, Ephemerells ignita: and midges: chiefly Tendipesy investigated. Increasing specific
activity of the water increased the radioactivity of the adult insect. A greater total activity is character-
istic of the larger form of fnsect, The total activity removed from the water body by winged insects can
reach high figures over 8 number of generations, of which each one consists of tens and hundreds of
mitiions of individuals, The accumulation of radioactive insects In adjacent areas and the effeciive rate
of bio- radivecological purification of such warer bodies raises extremely grave isues.
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Timofeev- Resovekif, N.V., Timofeeva-Resovskaya, E. 4., Milyutina, G.A., Getiova, A.B, ACCUMU-
LATION COEFFICIENTS OF RADIOACTIVE ISOTOPES OF SIXTEEN ELEMENTS BY FRESH-WATER
ORGANISMS AND THE EFFECT OF THE COMPLEX- FORMER ETHYLENEDIAMINE- TETRAACETATE (EDTA),
ON SOME OF THEM. Doil. Akad. Nauk SSSR 132 {1960) 1191-4, (In Russian),

The following concentration coefficients (ratio of concentration of isotope iIn the organism to its concen-
tration in the medium) were determined for the indicated radioelements: F#2 19 species of water plants
1430, 17 species of aquatic organfsms {varfous animals included) 2470; 5% 90, 15; Cats 330, -; Fe®
6360, 510; Co 4550, 2050; 2o®™ 7240, 330; Ge't 8350, 10; WB™® 950, 180; SP° 535, 765; Y 6530, 1080;
Zr%4925, 640: ND™ 7315, 380: ru'™ 1800, 54&: IM370, 20; C&#W 520, 265; Cel* 4730, 2045, EDTA
lowered the coefficients of Fe, Co, Za, Y, and Ce considerably; tiose of Ca, Zr, Nb, Ru, and I were
lowered slightly; those of Rk, S1, and Cs were raised; and others were unchanged. (CA 55: 1961, 36796)

Tumopeena-Paconckan, E, A., Tamodeen-Peconckuli, H.B., I'isesa, 3, A. © CHEIKEN-
HECKHX HAKCOOHTEIRX OTAEJIEHHX PAIHOH3IOTONORE B CPEIE NMPECHOBOAHNXY
OPTAHHIMOB,. JHoxkn. AH CCCP 140, 6 (1961) 1437-44.,

Timofeeva-Resovskaya, E.A., Timofeev-Resovskil, N, V., Gileva, E.A. SPECIFIC ACCUMULATORS
OF INDIVIDUAL RADICISOTOPES IN FRESH- WATER ORGANISMS. Dokl. Akad. Nauk S35R 140, 6 (1981)
1437-40,

Table of data on accumulatior of P2, 5%, Ca¥, Crfl, Fe™, Co®, Zn%, Gell, Rb¥, 5™, YV, 205,
Nb%, Ru'%®, Cdal's, 19, Cs'¥, ce', and HE'® is presented for a selection of the lower animals and
algae and aquatlc plants, P, Co, 8r, ¥, I, Cs, and Ce aze intensively accumulated by some of the
animals and all bue Ca, Ge, kb, Nb, I, and Hg are accumulated by at least some of the aguatic plants.
Same data were zlso obtained for the accumulation of radfolsotopes (Co®, Cs!¥) by caddis flies

{ Trichoptera),

Timicfesva-Resovskaya, E.A. DISTRIBUTION OF RADIOISOTOFES IN BASIC COMPONENTS OF FRESH-
WATER BODIES, Trud, inst. Biol., Akad Nauk $S5R Ural'sk. 30 {1963} 1-79, English Translation:
JPRS-21816. 1983. 104p,

Results are repotted from a sevies of studies on the distribution of radioactivity from 18 different radio-
irotopes in surface waters, sediments, and aquatic organisins, Emphasis was placed on the concenmration
of the various radiolsoopes by freshwater organisms. The radioisotopes Investigated included B2, §%,
Cril, Fe¥, Co®, Znf, Ge'l, Rb%, 5%, 9, Zr%, NB, pot®, cgls, 1181. Csi¥7, Cel, and Hg®™, The
following insects were studied: larvae of Culex pipisns pipiens L., Theobaldia alascensis Ludl., Halesus
interpunctatus Leit., Leptocerus sp,., Phryganea grandis L., Aeschna sp., Lestes sp,, Eristalsis sp, and

Tendipes sp,

154 Accumulation and excretion of Cs!3 by grasshoppers, (Crossley, 1958)

157 Movement and accumulation of radiostrontium and radkocesiunt in intects, {Crossley, 1963}

165 The accumulation of radicactive isctopes by cersain aquatic Imsects. (Gewova and Volkova, 1962)
166 The problem of the excretion of radioactive {sotopes by varioms aquatic invertebrates, {Getsava,

1961)
167 Accumulation and removal of Ruthenium-106, Ceriumn-144 and Promethiuim-147 by the fly
Halesus interpunctatus Zett, (Getsova and Volkolva, 1962) T

183 Contributions to the accumulation and excretion of yadivactive isotopes of seven chernical elements
in dragon {iy larvae. (Volkova, 1963)
184 The build-up facter of the radioisotopes of some chemical elements in aquatic Insects, {Volkova,
1983).
1388 Chromosotnal aberrations fn a natural population of Chirenomus tentans exposed to chronlc low-
level environmental radistion,
1389 Population genetics and radiarfon effects studies on Chironamnus tentans, Health Physies Division

Annual Progress Repore for Petiod Ending June 30, 1963, (Blaylock et al,, 1963)
15686 Terrestrial and freshwater radioecology. A selected bibiiography. (Klement, 1962)
1566 Terrestrial and freshwater radivecology. A selected bibliography, (Klement and Schultz, 1963)
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Mether, E. STUDIEN UBER UNMITTELBARE UND-MIT TELBARE VERHANGNISVOLLE WIRKUNGEN DER
BESTANDESDUNGUNG AUF WALDVERDERBER, (Studies of direct and indirect damaging effects of fertilizers
on forest pests}. _Anz. SchidUngsk, 33, ¢ (1962) 183-40. (In German, with English summary),

Insects depend on the physiological condition-of the plants on which they feed. Heat and dryness increases
the content of sugar, approximarly up to 50%, and other nutrients in the plants. During rainy seasons the
propordon of sugar decreases, The osmotic evaluarion can be used as indicator of the physiolegical con-
dition of the plants. The high concentration of sugar stimulstes the development of the insects, but they
also thiive on plants with high turgor, Young larvae feed only on newly bumt open, most mrgescent needles
and leaves, This is true of the larvae of Liparis monacha. Lymantria dispar, Pristiphora abletina and two
Dreyfusia on the young needles of the silver fir. Radicacilve fercilizers enter the plants and feeding insects.
P¥ is mainly found in the intestines, CasF is deposited more in the vasa malpighi, It is suggested that
fertitizing may over feed these organs. Observations demonstzate that the physiclogical condition of the
plants in spring and sumroer has no decisive effect upon the insects, The dirsct damaging effect of the
fertilizers on the larvae is more profound. The adsorbed fertilizars serously disturb the metabolism of the
Insects, {From auth, summary)

Peredel'skil, A.A,, Bogatyzev, 1.0O., Karavyanskif, N.5. INFLUENCE OF EARTHWORMS (Lumbricidae)
AND WIREWORMS (Elateridae} ON THE UPTAKE OF RADEGACTIVE ISOTOPES CALCIUM-45 AND
STRONTIUM- $0 BY PLANTS FROM THE SOIL. Dokl. Akad. Nauk S55R 134 (1960) 1440-2. (In Russian}

Maize (I} and bean (O) plants were grown in soil contaminated with the isotopes, in presence and absence
of the animals. The lsotopes were concentrated more in the leaves of 1 in presence of wireworms. Where
the isoropes were origlnally confined to a lower layer of soil the accumulation In the leaves wax signifi-
cantly less than when the isotopes were evenly spread thirough the soll. The presence of either animal
species reduced the vptake of isctopes by the roots of I, In the leaves of JI, 5% accumulazed strongly

In the presence of earthworms. In the roots of I accurmulation of $r* was markedly reduced by wireworms
and earthworms, but in roots of If it was slightly increased by wireworms and much increased by earth-
worms. Ca** in leaves of ] and JI was increased strongly by wireworns and weakly by earthworms. In
roots of ] accwmulation of Ca%s is greatly rep d by both species; in roots of II the accumulation {x
itrongly increased by wireworms, but unaffected by eanthworms. The Increased uptake of isotopes in
presence of wirewortms is probably linked with the damage caused by these animals to the subterranean
porticns of plants, {CA 55: 1981, 9581e).

Peredel'skil, A.A., Shafn, 5.5., Karavyanskif, N,S,, Nikolaev, G.V. SCATTERING OF RADIOISC-
TOPES IN THE SOIL BY EARTHWORMS (Lumbricidae). Dokl, Akad. MNauk SSSR 135 (1960) 185-8,
(In Russian}

It was shown experimentally that in earthworms living in wil containing  Ca*S and 5r% the specific
radipactivity of the worm rapidly reaches & maximumn level which {s maintalned without much variarion
afterward; this level may be near that of the comaminated soil. The faeces of earthworms tend to kave
higher specific radicacelvity than found in the soil, Sample caleulations are made 0 estimate the length
of time required for a complete spread of radiolsotopes over a given volume of soil from one contaminated
site by the earthworms. Wirewonms (Agriotes sputatot) are relatively ineffective in spreading radioisotopes
by the above mechanism, but the presence. of such worms stimulates the intake of radiolsstopes by plant
100ts in the sofl, {CA 55: 1961, 11685¢) bt
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bimaculatus DE GEER (Insecte, Orthoptdre, Grylloidea), More. C.R. Acad. Sci,, Paris 264, 16 (1962}

I-A-4+b INSECT-MICROORGANISM

Henty, S,M, THE SIGNIFICANCE OF MICROORGANISMS IN THE NUTRITION OF INSECTS. Tram. N.Y,,
Acad, Sci. 24, € (1962) 676-83,

Review article, Smdies not only on nutritional but alse on other physiological and biochemical relationships
between the insect and its associated microorganisom are cleatly facilitazed by the use of radioisotopes, An
artempt (unpubiished) is reported, made by the authars, to determine the essential amino acids in Blatiella
garmanica (by the method used in Nature 182 : 1868, 1380 and J. Insect Physiol, B: 1862, 97). Glucosel-Git
(25 pc/g) was fed to 4th insear oymphs Ry a 2% solurion with & vitamin mixture, Both xenic and aposymblotic‘"
cockroaches were used, Detajls of subsequent procedures are given. Results of radiometric apalysis are '
tabuiated, The xepic cockroach apparently symhesizes all the amino acids which, according to their level
of radicactivity, fall iuto 2 goups. The quantities detected in xenic and sposymbiotic animals, respecti-
vely, differ matkedly. The intracellular symbiotes of Blattella cleary have an tmportant function as a
sigaificant source of amine acids for thefr boszs, and they updeubtedly synthesize several growth factors as
well. Intestinal microorganisms here, as is many other Insects, are apparently of little importance,

* Freed of fnmra- celiular symbiotes but nor intestinal bacteria,

Martoja, B, ASSIMILATION DE LA CELLULOSE ET MICROORGANISMES INTESTINAUX CHEZ Gryllua

3040-2,

Des Grillons normaux, d*autres partiellement privés de leurs germes, et denx Acridoidea dépourvus de
segment A bactéries (Locusta migratotia L., Schistocerca gregaria Forshal), tous adultes omt été trairds b
20°C, de la fagon suivante: on leur a fait lngérer des fragments aussi semblables que possihle de cellulose
marquée au '4C et ensuite on a recherché les composés radicactifs dans les tissus, Les faits rapportss -
démontrent, chez un Gryllide, une possibilité d"assimilation de la celluloss, qul semble Etre en rapport
avec la présecce du segment intestinal & microorganismes, s permettent de situer des relatfons entre les
germes et I'hbte sur le plan de la symbloke: les bactéries dégradent la celluiose dont les dérivés sont
assirmilables par Ihéte; inversement, ce demier apporterait aux germes ceraing composds, parmli lesquels
des composds soufrés ont pu Eure nix en Evidence.

46 A smdy of rermite feeding relationships, using radioisotopes, (McMahon, 1963)
230 The sulfur metabolism of insects. V1, Metabalism of the sulfur amino acids and related compounds
in the German cockroach, Blagtella germanica (I.}. (Henry and Block, 1961)
232 Amino acid synthesls, a rumen-like effect of the intracellutar symbionts of the German cochroach,
(Henty and Block, 1962)
373 The role of intestinal aymbionts ic the stero] metabolism of Blazella germanica, (Clayton, 1969)

I-A~d4-c TINSECT- ANBMAL
(Including Parasite and Predator Relatfonships)

Clark, E.W., Glick, P.A. SOME PREDATORS AND SCAVENGERS FEEDING UPON PINK BOLLWORM

MOTHS. J. econ, Emt. 54, 4 (1961) 815-6, x

In order to label them with P32, adults of Pectivophora gossyplella {Saund.) were fed en a carbohydrate
solution containing radicactive phosphoric acid, They were then released, Traps with lights near the
ultra-violet range (3000-40004 ) were used which also canght predators and scavengem, some of them
tadioaczive through feeding on the moths, A st of them s given. Amonst the Insects lsted was the
checkered beetle, Enoclerus quadrisignatus Say, variously reported as of some economic importance ay

a predator fn the Coastal Bend area of Texas, at times causing at least a 20% reduction in the pink boll-
worm populaion in cotron blooms. Other radicactive imecta, the numbers captured being in brackety,
were  Achetidae: Achera sp. (4) Carabidas: Anfsctasus nitidipennis Lec, {1} Selemgom fatuus Lec. (1)
Stenomorphus ealifomicus(Men.) (1) Labiduridae: Labidura riparia (Pallas} (Shore earwig) (5) Staphyl-
inidae: Lathrobium sp. (1) Philonthus alumous Br, (2)
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Dissanaike, A.S. THE USE OF RADIOISOTOPES IN THE 5TUDY OF HELMINTH LIFE CYCLES. p.823-38
in "Radiolsotopes fn Tropical Medicine, Proceedings of & Symposium, Baughok, 12-16 December 1960",
Vienna, Intemational Atomic Energy Agency, 1962,

The infective larval stage of helminths can be "activated” or "labelled” with P¥ and other suitabie fio-
tapes with a view to following them up in the vertebrate host tissues, Varfous methods have been employed,
depending on the type of life cycle involved. Thus, larvae ransmitied by invertebrate hosts have been
labelled by allowing them o develop in the tismnes of previously labelled + €, g, Wuchereria bancrofti
in Culex fatigans and Setariz digitats in Armigeres obturans, The different methods are described and thefr
possible use fo elucidating certain mknown details of the Life cycles of helminths of humar importance s
discussed. A few preliminary observations on y-emittlag, longer-lived radiofsotopes, such as Cs!¥? and

1M, are discussed,

Kamenxona, K.B.,_ Momaauosa, B.A. TNIPHMEHEHHKE PANLHOAKTHBHOTO HIOTOHNA $0OC-
SOFA INA MAPKHPOBKH 3EPHOBOH COBRH H EE [APA3ZHTOE. Crp.111-7 B ¢, "Bonpock
s uu. Ilo warep qeTRepTOR SXCAOrHTeCcKoR xondiepedupu”, We1l. 1962,

Kamenkova, X.V., Molchanovs, V. A. USE OF THE RADIOSIOTOPE OF PHOSPHORUS FOR LABELLING
GRAMINIVOROUS NOCTUIDAE AND THEIR PARASITES. p,111-% in “Proceedinge of the Fourth Scologi-
cal Conference, Vopros¥ elologil, No.11, 1962",

Wypa-Eypa, B.M., Xaprawos, B.II, PAIHOABTOTPAPHHA KAK METOJN BRABIEHNS
MEYEHHX 'PERYHOB H HX SKTOIIAPARHTOE [MPH U3YYEHHH BOMPOCOB MUTPAHNH.
3con. XK. 40, 2 (1961) 258-63,

Shura-Bura, B.L., Khatlamov, V.P, AUTORADIOGRAPHY AS A METHOD OF DETECTING TAGGED
RODENTS AND THEIR ECTOPARASITES IN A STUDY OF MIGRATION PROBLEMS. Zool, Zh. 40, 2 (1961)
258-863,

$1" was given to rats (Rattus norvegicus) with bait, and fleas (Xezopsylla cheopis and Ceratophylius fasciams)
by allowing them to feed on white mice which had been labelled by subcutaneous injection of Sc®. Photo-
graphic fllm or photosensitive ECG paper was used. Radioactivity of skeletal bones could be traced for at
least 1.5 months fn rats given 0.28 mc/g, In faeces for at Jeast 2 months, Fleas fed on mice given 4 mc/g
body weight remained radfoactive for at least 2.5 months,

Crmpuzon, I'.1'. TPHMEHEHVE PATHOAKTHBHHX H3OTONOB B K3YYEHAM HEKOTO-
PLHIX BONPOCDS SKOJNOTHH BAOX. COOBMEHHKE 2. KOHTAKT 3BEPLKOB M MHTEH-
CHBHOCTh OBMEHA SKTONAPAZUTAMHE B TIONYNSUAH EONBIOR MECYAHKA. 3oon,
X. 42, 6 (1963) 9479,

Sviridov, G,G. APPLICATION OF RADIOACTIVE ISOTOPES TO THE STUDY OF SOME PROBLEMS OF
FLEA ECOLOGY. II. THE CONTACT BETWEEN RODENTS AND THE DEGREE TCO WHICH ECTCPARASITES
ARE INTERCHANGED IN A POPULATION OF Rhombomys opimus, Zool. Zh. 42, 6 (1963) 947-9,
English Translation: JPRS-20864,

R. opitus and fleas were rendered radioactive by mean: of $%-labelled methionine. Data are presented
on the exchasge of parasites, the intensiry of infestarion, and the range of fleas in a population of rodents
(R, opimug) in bummows. The most intemsive spread of labelled fleas toek place in a radiut up to
160 m from the place where they were released,

L 8
Caupuaos, I',I', , Moposora, H.B., Kanysenosa, 3.1., Hasascxan, E.JI. [TPHMEHEHHE
PATFHOAKTHRHEX H30TONOB NPH H3YYEHHK HEKOTOPRIX BOITPOCOR 3KOXOTHH
BJIOX, COOBNMEHHE [. AJJHMEHTAPHBIE CBA2H BIOX Xenopeyila C BOARMHUMH
NMECYAHKAMH E ECTECTBEHHWX YCIOBHAX, 3con, XK. 42, 4 (1963) 548-50.

Sviridov, G,G.. Mowozova, L.V., Kaluzhenova, 2.9, Il'iaskaya.' V.L. USEOFRADICACTIVEISOTOPES
FOR THE STUDY OF CERTAIN PROBLEMS OF FLEA RECOLOGY, 1. ALIMENTARY RELATIONS OF FLEAS

OF THE Xenopsylls WITH Rhombomys opimus Pall. UNDER NATURAL CONDITIONS, Zool, Zh, 42, 4
(1863} 546- 50,
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Labelling of Rhornbomys opimus with P and letting fleas of the genus Xenopsylls feed on them revealed
that the alimentary activity of the fleas changed relative to the season. [t varied in different stroctural
areas of a burrow, due w the microclimatic corditions, In a fles population the females which have a
higher feeding activity predominate, indicating their importance in the transmission of dlseases, {From
auth,)

92 Age characteristics Involved In the feeding of Apanteles glomeratus L. larvee. (Shapiro and
~ Khotyanovich, 1962)
83 Experiments oo studying the feeding activity of fleas parasitizing Gerbillinae under natural condition |
by means of radioisotopes. (Soldatkin et al., 1962)
55 The location of the nesis of carpenter ams (Campagotus spp., Hymenoptera- Formicidae) by means |
of a radjcaciive isotope, (Riordan, 1560
82 Radiomarking of insects for smdies on their migration. {Molchanova et al., 1961)
158 Determination by zadioactive iron (¥Fe) of the amount of blood ingested by insects. (De Freitas and
Da Silveira Guedes, 1961)
158 Soine data on the rave of fron elimination in Triatomids measured by radicactive iron {(59Fe). (De
Freitay and Campos, 1861)
180 Determinacién de la cantidad de sangre ingerida pot los insectos por medio del hiemo radivactivo
(%*Fe). (Do Freitas and Da Silvelra Guedes, 1962)
161 Algunos datos sohre la eliminacidn de hierro en triatomideos medida con hierro mdiactive (% Fe).
(De Freltas and Campos, 1963) |
448 The use of radiozctive {sotopes for labelling ticks, (Babenko, 1960} '
459 Use of radioactive carbon for the labelling of fleas, {Novokreshchenova et al,, 1961)
586 Symemic action of two insecticides on arthsopod parasites of rabbits and cattle. {Adkins, 1961)
570 Use of radicisotopes and radiation in the control of plant and animal insect pests. {Andreev, et al,,
1963)

I- A-4-d INSECT-PLANT
(Including Forest Infastation)

Auerbach, 8.1, ECOLOGICAL CYCLE OF Cs-137 IN A4 TULIP POPLAR FOREST, (Abstr, E1A899).
Pp-128-30 In "Research and Development in Progress, Biclegy and Medicine. Issue No.2", TID-4201,
Division of Technical Informmation, AEC. Nov. 1963,

To start the long-range experirnents needed for fellowing the redisztbueion of a tracer isotope in a forest
ecosystern, the overstory of a 1/8 acre tulip poplar forest was tagged with 487 me of C&¥ by incculating
35 wees. Specific objectives and procedures considered for FY 1848 include trapping of follage insects w0
relate their activity w thar of thelr food supply, area-collection of Insect frass, and measurement of
aotope accumulation by invertebrate anfimals in leaf litter and sofl,

Crossiey, D, A, It.  USE OF RADIOACTIVE TRACERS IN THE STUDY OF INSECT-PLANT RELATION-
SHIPS. p.43-53 in "Radiation and Radfofsotopes applied to Insects of Agriculmral Importance.
Praceedings of a Sympesium, Athens, 22-2€ April 1963". Vienna, Internationsi Azomic Energy Agency.
1983,

in both field angd laberstory experimentation, insects are sllowed to reach s:e}dy-smm concentrations of
radioisotopes throngh feeding, Then the rae of intake is equal to the rate of elimination of the zadio-
isatope: (rate of ingestion) = (steady-state amount) X { fractional rate of loss). Measurements of elimi-
natfon rates (biological haif-lives) permit the steady-state concentrations to be transiated into intake rate
functiom. Food censumption studies bave been performed for ‘single- Insect- species populationy and for
multiple-specles populations. In a single-species investigarion, Tx%7 in a tagged field site was used to
eastimate the consumption of willow leaves by populations of the beetle Chrysomela knabf, Direct
measurements of food consurnprion made in the laboratory showed good agreeinent with fleld estimates

of feeding rates based on the fadioisotope techniques, Biological helf-lives differed for the larval sages
and these had 0 be considered separately, Radioisotopes provided a means of separating overwintering
adults from newly emerged ones. through the mote rapid elimination of caesium from overwintering aduls.
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In multiple-speciés work, the relationship between size of imsect and elimination rate was used to derive
an average biciogleal half-1ife for Cs' elimination from hesbivorous lnsects [n a field site tagged with
Cs'¥,  Thiz average rate, used in conjnnction wirh datz on plant and insect biomasses and concentrations
of radiocaesinm, permitted an evaluation of plant consumption by an entire {nsect community, Sitnilarly,
the ntilization of inseets as food by predaceous arthropods was estimated from steady-state concentrations
of radiccaesiuny in predstors and prey, hiomasses, and an average elimination rate. {From auth,)

Delattre, R. NOTE PRELIMINAIRE SUR L'UTILISATION DES RADIOISOTOPES DANS L'ETUDE DES
BARASITES DU -CONTONNIER EN AFRIQUE. p,35-92 in "Radiation and Radicisotopes Applied to Insects
of Agricultural Importance. Proceedings of a Symposivm, Athens, 22-26 April 1962”. Vieopa, Inter-
national Awomic Energy Agency. 1963,

Le chenilie de Diparopsis waters{ Roth est nuisibie au contonnier en détruisant fleurs et capsules, Cette
nociuelle, pratiquetnent monophage, passe l'inter-safson, soit dans le sol sous forme de chiysalides en
diapause 2 parir du 10 novembre, soit par des générations continues { polyvoltines) sur les plants non
arrachds. Des £tudes de laboratoire ont permis d'€lucider les principaux inécanismes déclenchant 1a dia-
pause et y mettant fin, Des expériences préliminaires ont ¢u lieu 3 Tikem (République de Tchad) en vue
de déterminer des techniques de marquage simples. Dans un premier essai, P a &té appliqué en pulvéri-
sation aquense directe sur le feuillage de contonniers jsnnes, Malgré la pluje, 1'absorprion fur de 10%
environ par 1a plante en quelques heures, Diverses chenilles phyllophages {Sylepta derogata, Prodenia
litura) ne reticnnent pas de radicactivité, mais les chenilles qui e nourrissent ¢"organes fructiferes
(Heliothis armigera, Earias insulana, Diparopsis wateni, ete.} sont facilemment détectable 3 mois aprds -
1'application, Dans un deuxibme essaf, 2P et ¥S ont &€ appliqués sur des cotonniers dgés, juste avant la
période de mise en dizpause naturelle de Diparopsis. Les résultats d*ensemble laissent espérer que I'on
pourra sans trop de difficuleés distinguer, parmi les populations de chrysalldes prélevées dans le sol, celles
nourries sur le contonmier avant qu*il ne soit marqué, donc qui auront subi une diapause. Une contre-
expérience sers ensuite nécestaire; elle consisterz & manquer, en covrs de saison, les cotonniers d*un
chamip ayant déji porté la méme culture 1'année précédente, les chrysalides sans diapause £tant cette
fois marquées. Das obeervations annexes sont Sgalement en cours sur divers autres parasites du cotonnier,
{From awth,)

14 Consunption of vegetation by imsects, (Crossley, 1963)

24 Die Witkung of Aphidenstichen auf pflanzliche Zellen. (Effecis on plant eells of aphid punctures).
(Marek, 1961)

59 Problems of practical importance In honeydew tesearch, (Kloft, 1963)

I- A-4-e POLLINATION

76  Mé&thodes d"émdes sur la dynamique des populations d'insectes, 1962, Méthodes d"étude des
populations d*insectes pollinisateurs, (Rés,). {Lecome, 1962)
75 Techoiques d*€tude des popularions d'insectes pollinisateurs. (Lecomte, 1962)

[-B Insect Physiology and Biochemistry
I-B-1 GENERAL ARTICLES. SURVEYS

Anppees, C.B,, Maprenc, 5.K., Momanona, B A, , llkaprar, ', M, H3YYEHHE BACQIIO-
THYU MACCOBOTC BPEAHTENA XNEBOB...xvasvivesss s METOOOM PATJHOMAPKH~
POBKH, Crp.107 e b, "TeascH sornatgoa HayuRodl xoHfepeRuun 00 OPEMEREHRD PANMOAKTHE~
HMYX K CTASHABHMYX HIOTOUCE H H3NyueHHl kB cenncko xoaaficTee", M., Brecoms, Akap, co.-x.
Hayk na. Jlenana. 1958,

Andreev, 5.V., Mantens, B.K., Moichapova, V. A., Shkarlat, G.M, USE OF THE RADIO-LABELLING
METHOD TO INVESTIGATE THE BIOLOGY OF ECONOMICALLY IMPORTANT GRAIN PESTS. p.107 in
"Papers preseated to the Seientific Conference on the Use of Radfoactive and Stable Isotopes and Radiation
in Agriculture”. Moscow, Lenin All-Union Academy of Agriculiural Sclence, 1958,

65
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De Fteitas, J.R.. Da Silvelra Guedes, A. DETERMINATION BY RADICACTIVE IRON {®Fe) OF THE
AMOUNT OF BLOOD INGESTED BY INSECTS. Bull. World Hlth Org. 25, 2 (1961} 271-3,

Three days after the infection inio a fowl 4 months 01d of 1.5 ml solution of sterile iron eitrate containing
sufficient Fe™ 1o give 44.5 pe, the haemoglobin of the blood of the fowl already contained radioactive
iron, Starved Sth- instar nymphs and adults of Triatoma infestans (Klug) aod 1st- instar nymphs of
Panstrongylus megistus {Burm.) wers aliowed to feed for 1 h on the labeiled fowl, and females of Culex
pipiens fatigans Wied, were given access to the bird avernight, The amount of blood ingested was calcus
lated from the ratio of the radicactivity of the insecr after feeding to thar of 1 mm?® of the blood, and the
results were compared with those obeained when the {nsects were weighed before and after the blood-meal,
With the Triatotnines, results from both methods agreed when radioactivity was measured immediately
after feeding, A few hours after the blood-meal, the Panstrongylus nymphs had eliminated 43% of the
liquid Ingested, The average amount of blood taken by Culex was found to be 3,3 mg by the gravimetric
and 10,2 mm? by the isotopic method; about 70% of the liquid ingeated was eliminated in < 12 h. The
advantages of the Fe® technique are a conveniently long half-life, a high degrez of conversion to lzbelled
hasmoglobin, and persistence for several months in the blood of the vertebrare; and i1s easy detection,
sultability for Fe- metabolism studies in several phases of fnsect 1ife- cycle and the tracing of labelled
insects.

De Freitas, J.R., Campos, M, SOME DATA ON THE RATE OF IRON ELIMINATION IN Triatomids
MEASURED BY RADICACTIVE IRON (59Fe), Bull., World Huh. Org, £5, 2 (1961) 2M4-6.

Studies on the elimination and assimilation of Fef® by 5th- instar aymphs acd adulis of Triatoma infestans
(Klug} and 1st-instar nymphs of Panstrongylus megistus (Burmr.} are described, The bugs were
allowed o feed overight on the fowl with lahelled blood, and the radicactivity of the imsects
and of their excreta was determined at intervals during the next 77-87d, in the course of which
the bugs were given two untabelled feeds. The eliminatfon of Fe 5 was insignificant up to the &th day after
feeding. After 36 d, it was lowest In the 1st-imtar nymphs and highest in the adults. At the end of the
obsetvartions, the percentages of the ingested Fe™ awimilated by the 1st- and 5th-{nstar nymphs and the
adults were 2, 19 and 5, respectively. The average retention time (the Interval, in days, between the
blocd-meal and the tirne when §6% of the ingested Fe had been eliminared) was 40 d for the lsc-instar
nymphs, 31 for the 5th-instar nymphs and 16 for the adults, Ways in which retention time may affect
transmission of Trypangsoma cruz{ hy the Tristomines are suggested.

De Freftas, J,R., Da Silveira,Guedes, A, DETERMINACION DE LA CANTIDAD DE SANGRE INGERIDA
POR LOS INSECTOS POR MEDIO DEL HIERRO' RADIACTIVO (%Fe). Bol. Ofic, sanit, pan-amer, 53, §
{19623 426-9.

See 158,

De Freitas, I,R., Campos, M. ALGUNOS DATOS SOBRE LA ELIMINACION DE HIERRD EN TRIATOMI~
MEDIDA CON HIERRO RADIACTIVO (**Fe). Bol. Offc. sapit. pan-amer. B4, 1 (1963} 61-3,

See 158,

Faludi, B, Csukés-Szatl6ezky, 1., Széplaky, K. TRANSFER TO THE NEW GENERATION OF THE p®,
INCORPORATED BY THE PARENTS IN Drosopiiila melanogaster IMAGES. Ann. Univ, Budapest, Sect.
Bicl, 32 (1960} 171-8, {In English).

Organisms were grown at 26” on Belgowsky's medium containing P® as inorganic phosphate. Under these
condiifons a genesarfon develops in 20040 h. Fractionatfons were obtained fo¥d-d old larvae, young
pupae, and male and female imagoes, There was a marked increase in acid-soluble F just prior to the
pupal stage, Beyond the pupal stage there was an increase in lipide P, Experimeats on mating of radio-
active adults with non- radfoactive mates showed that the egg conutibured 50 times as much P to the off-
spiing as did the spermatozoa (calculation comected for weight differences). The medium and the egg
provided nearly the same amount of P to the alkal soluble and alcokol-soluble fractions of the larva.
Spermatozoa and mediumn provided vastly different amoums of P 1o the various fractions, e.g. the sperm
contributed much mere P to the pide fraction than did the medium. As expected, the P contribution of
the medlum to deoxyribonucleic acid was stoaller than that of the spermatozoa, {CA 55: 1961, 19037g)
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the level of the original tag" and (in aquatic environments) on the physio-chemical nature of the environ-
ment, and {2} an awimilated poci which is distributed throughout the tissves of the body with some con-
centration In digestive organs and gonads and which is excreted much mote slowly at a rate mote directly
related to metabolic processes. Biological half-life {Tb)) of the assimilated pool varied from as long

a3 250 d in Inactive adults kept at low temperatures wo 20 d In active egg- laying Oncopeltus females or
rapidly growing Tenebrio larvae. Young adulr Tenebrio kept for 30 d at 10°, 20°, and 30°C averaged
163, 40, 23 d Thy, respectively, which is roughly Inversely proportional to expected metabolic rate at
these remperatuzes. Thy of 5 edult Oncopels which had been confined to small bottles in the laboratory
decreased 5-fold (125-25 d) when released for 10 d in an ourdoor habitat, indicating much greater sctivity
in the field, It is conciuded that the rate of loss from the assimilated poal provides = "metabolic clock”
for comparing laboratory and field rates of energy flow in arthrepod populations,

Oftedal, P, STUDIES WITH RADIOACTIVE YTTRIUM IN FLIES. I. RETENTICN AND DISTRIBUTICN IN
Drosophila AFTER INJECTION. Ior, J. Rad. Biol. 3, 2 (1961} 211-21,

After injection into Drosophila melanogaster males, Y™ cimate is completely retained, The pattem of
distribution fs shown to depend upon the injection site, and - with tegard to the wings - upon the age of
the fly at the time of injection, Microscopically, It is shown that two altemauve pattems of distributlon
occury The radioactivity s concentrated either in the pericardial cells and the thoracic nephrocytes, or
in the haemoeytes. The mechanism deciding which of these partems will obtain is discussed, It is pre-
sumed thar it depends upon the type of aggregate formed when the Y® citrate i prepared from the solution
of Y®ICl;, The findings are discussed, but no definitive explanation can be given. {Auth.)

Oftedal, P. STUDIES WITH RADICACTIVE YTTRIUM IN FLIES. II. RETENTION AND DISTRIBUTION
IN Dsosophila AND IN Muscs AFTER INGESTION, Int, I, Rad, Biol. 3. 2 (1981) 222-30,

After ingestion, retention of Y¥ citrate falls to & few per cent after 2- 3 d in Drosophila, a week in Musca.
This retained radjoactivity forms a tail on the retention curve, The retention site fn Drosophila - afterdd -
1s shown to be a narrow band of cells in the endodermal mid-gut immediately anterior to the transition

to the ectodermal hind-gut (pyleric region), In some flies, there i alsc a more diffuse and somewhat wider
zone containing radioactivity {n the middle mld-gut, There is no activity in the pericardial cells, or in
the Malpighian tubules. In Musca - after a weel - there is no activity in the pyloric reglon, but most of
the activity is found in a region in the middle mid-gur, This zone {s situated about one- third anteriad
from the pyloric region, and covers 10-25% of the total mid-gut length, Alse, the pericardial structures
contaln some 5-15% of the total activity. The findings are discussed. (Auth.)

Oktay. M., Sengla, A. INCORPORATION OF IRON~59 INTO THE CELLS OF DIFFERENT TISSUES OF
Chironomus plumosus,  Harure, Lood. 197, 4867 (1063) 613-4.

Larvae of C, plumosus were exposed 10 tap water containing Fe™Cl; solution {specific activity 100 mc
Fe¥/g Fe. Diffetences in concentration and imtoersion period did not affect the result. Preparations

were made {rom salivary glands, mid-gut, Malpighian mbules and rectum (squash preparations, stained
with aceio-orceln, covered with Kodak Ar 10 stripping film and exposed 7-90 d. Great variability of
localization in tissues and of association with cellular components makes results difficult to interpret

¢it is suggested that some Fe® molucules are not bound to the chromosomes but are localized in the nucleo-
plasm)}. Similar results were obtained with Drosophila melancgaster,

Cemencea, i.M. W3IYYEHHE NPOHARAEMOCTH NOKPOBOB MNOYBEHHEIX HACEKOMBIX
Ans conefl METOIOM MEYEHHEX ATOMOB HA IPHMEPE JHYHHOK Tipula paludosa.
Joon. XK. 36 (1957} 1826-30. b

Semenova, L.M. STUDY OF THE PERMEABILITY OF THE INTEGUMENT OF SO INSECTS TO SALT
BY THE METHOD OF TAGGED ATOMS, FOR EXAMPLE THE LARVAE OF Tipuls paludosa, Zool, Zh.
28 (1957) 1826-30.

Solutions of Na HF?Qy and K¥H PO, were made in concentrations employed for fertilizers in hydroponics:
0.005, 0,025, 0.05, 0.1%, The K2 penetrated the latval cuticle in greater amounts than did P®, The
quantity of isotope permeating the cuticle was related to the concentration in the medium, but the rate
of absotption was depressed by the higher concentrations of phosphate. The permeability of cuticle of
these larvae was one-sided for the sals tested, (CA 52; 1958, 122474)
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Steffensen, D., LaChaoce, L.E. RADIDISOTOPFES AND THE GENETIC MECHANISM: CYTOLOGY AND
GENETICS OF DIVALENT METALS IN NUCLEL AND CHROMOSOMES,  p.132-45 in "Symposium oa Radic-
isotopes in the Biosphere”. Minneapolis, Univ, of Minnesota, 1960,

Host caterpillars of Ephestia kithntella were Injected orally with several concentrations of Ca®, Virgin
female Habrobracon juglandis were then aliowed to oviposit on them. High concentrations of Ca‘® were
lethal to developing larvae. In some studies on metal deficiencies, Sr was found te be able to substitute

to a certain degree for Ca and to prevent spontaneous chromosome breakage, The experiments have indi-
cated that both C2* and $r* are incorpotated inte the sperm of Habrobracon and that the sperm nucleus
retains both of these isotopes up w0 the fusion of the haploid male and fernale nuclei. As yet it has not
been determined whether the. isowpes are retained after DNA synthesis, that is, in the 1- and 2-cell etnbryo
of Habrobracon,

Sutcliffe, D.W. STUDIES ON SALT AND WATER BALANCE IN CADDIS LARVAE ( Trichoptera):
I. OSMOTIC AND IONIC REGULATION OF BODY FLUIDS IN Limnephilus affinis Curtds, [, exp. Biol, 88
(1861) 501-9,

Larvae of L, affinis occur in both fresh- and brackish-water habltaws in North West Euwrope, They were
found 1o olerate external salt concentrations up to at ledst 410 mbi/1 NaCl {~75% sea water) and swivive
for short periods in 460 mM/1 NaCl (~85% sea water), The permeahflity of the body wall to Na ions was
{nvestigated by measuring Na2* influx from sea-water media. From these results the quantity of water
imbjded through the mouth could also be estimated. The technique is described in detail. Larvae were
removed from radioactive media at » 100-h- intervals, and the radicactivity of a known volume (2-5 pl)
of haemolymph was assessed. In each experirnent the standard deviation of counts on 6-8 satmples fronm
one pipette was < : 3%, Decay of Na, measurad for varfous perfods up to 60 b always sesvited 1n a half-
iife of 15.1 h. The body wall is highly permeable to water, but relatively impermeable to Na and
chloride. Most of the Na and chloride uptake from salt water occurs ¥ia the mouth, The Na and chloride
levels in the haemolymph are powerfully regulated. Both are maintained strongly hypotonie against large
externzl concentration gradients, The Malpighian tubule- rectal systein is very sensitive o changes in the
hzeinolymph chloride level. The chloride level in the rectal fluid can be at least 3 times higher than in
haetnolymph, The rectal fluid i hyperosmatic o the haemaolymph and to the medium ac bigh externat
salt concentration. At external concentrations > ~ 206 mM/1 NaCl, warer balance is mainrained by
regulating the haemolymph mughly iso-osmotic with the medium,

sutcliffe, D.W. STUDIES ON SALT AND WATER BALANCE IN CADD{S LARVAE ( Trichoptera).
II. OSMOTIC AND IONIC REGULATION OF BODY FLUIDS IN Limnephilus stigrma Curtis AND Anabolia
nervoso Leach, J. exp. Bial, 38 {1961) 521-30.

Survival and regulation in sea- water media was studled in the fresh- water caddises L. stigma and A, nervosa,
The majority of larvae did not survive for more than a few days at extemal salt concentrations > 60 mM/‘
NaCl. In sea-water media the haetnolymph osiotic pressure increased to remnain slightly hyper- osmotic
to the medium, The haemolymph Na level also increased to remain slightly hypertonic to the medium,
but the chloride level was maintained hypotonic until just prior to death of the larvae, When the
haemolymph chloride concenttation was rzised above the normal level, the Malpighian wbulerectal system
elaborated fluid in which the ¢hloride concentration was hypertonic o the haemolymph, The system 13
highly sensitive to changes in the haemolymph chloride level. The regulation of body-fluld compaosition
in the fresh-water caddises 1s compared with that fonnd previously in the euryhaline lacvae of L. affinis.
It is suggested that the maintentance of a low haemolymph Na concentration in L. affinls iz 'an important
pert of adaptation for survival in salt water, MNa™ was used. (Esseatially auth. summary).

by

Sutcliffe, D.W. STUDIES ON SALT AND WATER BALANCE IN CADDIS LARVAE { Trichoptera}.
[I. DRINKING AND EXCRETICN, ¥, exp. Biol, 39 (1962) 141-60.

Na? was used in these experiments. The fresh-water caddis larvae, Limnephilus stigma and Anabolia
nervesa, drink and regurgitate large quantities of salt water at frequent intervals, Drieking is not con-
trolled, and larvae may drink an amonnt equivalent to 53% of the body weight/d. The gut wall is
adversely affected by salt water and exosmosis occurs across the gut wall, L, affinis larvae drink only
simall guantieies of salt water, Drinking is sulctly conmrolied, and the intake fs roughly equivalent to

3-7% of the body weight/d over a wide range of extemal salt concentrations. The gut wall is not zffected
by high sait concentrations; regurgitarion and exosmosls do not normally oceur. In the fresh- water caddises
the rate of rectal fluid production is approximately equivalent to 7% of the body weight/d. Rectal fluid

{s not produced at high extemal salt concenirations. L. affinis larvae continue to produce rectal fluid at

73









138

189

190

191

182

188

7é

Bade, M,L. METABOLIC CONVERSIONS DURING PUPATION OF THE CECROPIA SILKWORM. Z. TESTS
FOR THE GPERATION OF THE GLYOXYLATE CYCLE., Biochem, J. 83 (1962) 478-82,

The possibie operation of the giyoxylate cycle in tissues of the pupating cecropia silkworm has been assayed
by incubating the tissues with [2-Cl¥]acetate and comparing the incorporation of radicactivity in the
presetice af varions substrates and of malonate {nto component acids of the cimic acid cycle, Thete is a
decrease of radioactivity in malste when glyoxylate is not an efficfent remover of active acetate. Very
little CY is incotporated into malate {n the presence of malonate, suggesting that the major route of
matate syathesis is via the citric acid cycle. Tiswues gbtained from feeding larvae and early pupae show
qualitatively the same incorporation pattem; enzymic activity/mg of protein diminishes greatly in the
order: larva, prepupa, pupa, These results are consistent with the operation of the citric acid cycle as a
major pathway of acetate metaboligm in the stages of silkwonm development Investigated and fait to
support appreciable activity by the glyoxylate-cycle enzymes in any of them. (Auth. summary}

Candy, D.J,, Kilby, B,A, THE BIOSYNTHESIS OF TREHALOSE IN THE LOCUST FAT BODY. Riochem.
I. 78 (1961) 531-6.

Generally labelled D-{ CH] glucose was used throughout the study, Af extract prepared from the fat body
of Schistocerca gregaria catalyses the formation of trehalose from glucote and uridine diphosphate glucose.
Glucose 6-phosphate and trehalose phosphate were indicated as {ntermediates in this reaction. The extract
hydrolyses trehalose phosphate at a greater rate than acy other migar phosphate tested, The presence was
shown of phosphoglucomutase, nuclsoside diphosphate-kinase and uridine diphosphogluceose-pyraphosphorylase
activities in the fat body. A scheme for the biosynthesis of trehaluse from glucose in the fat body of
Schistocerca fs presented, (Essentially auth. summary)

Clegg, 1.S., Evans, D.R, BLOOD TREHALOSE AND FLIGHT METABOLISM IN THE BLOWFLY, Science
184 (1061) 54-5.

The concentration of trehalose in tie bleed of Phornia regina was found to determine the rate of energy
expenditure during flight as reflected In measurements of the wing-beat frequency. Fat body was found to
be the source of blood trehalose; either endogenous or exogenous substrates are used for its synthess,
Synthesis of wehalose by the fat body from exogenous glucose and its release into the medium was demen-
strated by incubating intact far body with glucose-U-C'4 (specific activity 2620 cpm/uM). Trehalose
isolated from the medfum after 30 min of incubation had a specific activity of 822 cpm/uM, i.e. 95%

of the total counts, other than glucose, found in the medium.

Clegg, J.8., Evans, D.R., THE PHYSIOLOGY OF BLOOD TREHALOSE AND ITS FUNCTION DURING
FLIGHT IN THE BLOWFLY. I, exp. Blol. 38 (1961) 771- 2.

The finding of earifer workers that glucose and trehalose are the normal blood sugars in Phormia regina

was confirmed. Most of the flight energy is derived from the oxidation of wehalose and, to a lesser sxtent,
of other sugars in the blood. The copcentration of blood trehslose normally regulates the rate at which
energy is expended by the flight muscles. Exhaustion results when trehalose cannot be supplied at the
necessary rate, Fat body is the chief source of blocd trebalose: endogenons and exogencus substrates are
used for the synthests. The rate of biocd synthesiz can be very rapid, almost compensating for the rate of
utilization during flighl. The intensity of flight is determinad largely by the interaction of rave of trehalose
utilization and that of trehalose synthesis, Blood volume was estimated from diluton of injected G- joulin
o be 6-7 pl, (CA 58: 1963, 1T50¢)

Gowdon, H.T., Robbins, D.A, METABOLISM OF GLUCOSE AND D- ARABINOSRIN THE GERMAN COCK-
ROACH, (Abs.B0), Bull, ent, Soc, Amer, 9, 3 {1453} 184.

Male B, germanica oxidize injected D-glucose-U- CY¥ slowly and - arabinose-1- G4 rapidly to expired
CQ;, by independent pathways. Both sugars are cleared from the blood within 1 h but persist in tissues for
tany hours, Several metabolites of each sugar have been tentatively identiffed.

Hines, W.].W.: Smith, M,J.H. SOME ASPECTS OF INTERMEDIARY ME'FTABOLISM IN THE DESERT
LOCUST {Schistocerca gregaria Forskal.). J. Insect Physiol, 8, 4 (1963} 463-8.

The incorporatfon and distributfon of radicactivity from [C*]glucese, [2-Cl4]acetate, and [1:4-CW,]
succinate into the soluble metabolie intermediates of homogenates of the fat-body, head, and leg tuscie
of 5, gregaria have. been smdied, The tisue homogenates were found to utilize the labelled substrates,
but the patternz of incorporation of the radivactivity from each mbsirate varled with the tissue. {(Auth,)
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Kubifta, V., Foustka, M. INORGANIC PHOSPHATE AND THE RATE OF GLYCOLYSIS ¥ INSECT
MUSCLE, HNature, Lond, 185 (1962) 702-3.

Changes in the acid-soluble phosphorus compounds were followed during anserobiosis and in subsequent
recavery in O, in preparations of the [ntact merathoracic musenlapre of the cockroach Petiplaneta
americana, Phosphorus compounds were labelled by injecting P a week prior to the experiment, by
which time practically uniform labelling of all soluble P compounds had been achieved. Evidence is
presented to show that the level of inorganic phosphate is rate-1tmiting for anaercbic glycolysis in the
tissue,

Lasker, R., Giese, A.C. CELLULOSE DIGESTION BY THE SILVERFISH, Ctenolepfsma linesta. J. exp.
Biol, 33, 3 (1956) 542-52,

Silverfish fed cellulose uniformly labelled with C4 respire C140,. The insects may gain welght tesnporarily
on a diet of celluiose alone but the diet is not satisfactory for prolonged feeding, Utdlization efficiency

for cellulose is comparabie to that of the daity cow, Nome of the bactaris from the guts. grown in favor-
able culwte media, are capable of digesting cellulose, A few molds do, though they ase never seen growing
in the gut and are presumably developed from spores grazed from wood by the silverfish, Bacteria- free
insects weie obtained by washing eggs in a soluton of HgCl, and EfOH and raising the pymphs on tolled oata
and vitaming under aseptic conditions, These insects also respired €%, when fed labelled cellulose, A
celiuiase, cellobiase, and 2o amylase were present in extracts of the midgut. (CA 51: 1857, 3852a)

Lipke, H,, Grainger, M. MUCOPOLYSACCHARIDES OF THE COCKROACH DURING MOLTING. {Abstr.)
Fed. Proc, 21, 2 (1982) 170,

The principal bound catbohydrates of the plasma are mannose, galactose and glucosamine, with glucose,
arabinose, Xylose and gaiactosamine as lesser entities, During molting, characteristic changes in the
protein and acid fuchsin- positive components of the plastna are evident {Siakotos, J. gen. Physiol. 43:
1960, 1015} which are accompanied by a redistriburion of bound sugars into mannese-rich and galactosamine-
rich glycoproteins, Mole tatios of bound carhohydzates vary thronghout the entire molting cycle and
continue after shedding of the old coticle. Incorparation of glucose-U-C¥ into plaima glycoprotein was
measured essentially as described by Spim (JBC 234: 1958, 742) before, during and after ecdysis, Between
molts, amino acids of the protein mofety acquired the most label by & factor of 7 over the pre- molt perod.
Significant {ncorperation occurred in 24 h. Two- fold Increases were observed in cpm/ M bound hexose
during this peried while hexosamine increased 5-fold. Amino sugars incorporation achieved a maximum
rate considerably faster than neutral sugars. The rates of incorporation and composition of the protein-
beund sugaes of other tissues will be deseribed,

Lipke, H., Graves, B,, Leto, 5. POLYSACCHARIDE AND GLYCOPROTEIN FORMATION IN THE COCK-
ROACH. {Abstr. 2862). Fed. Proc. 22, 2 (1963) 856.

Cuticle freed of hypoderm contains 0. 5% by weight of bound carbohydrate other than Gm, idenrified as
Glu, Gal, Man, Ar, and Xyi. These sugars occur in all the strata, indicating a function other than
connectives, During the molt eycle the rate CM incorporation from Injected Glu-C34 differs for each of
the hexoses of the cuticles and for Gm and M- Ac of chitin. Autonomy of the Integument with respect to
synthesis of polysaccharide and glycoprotein is suggested since specific activity of bound carbohydrate and
polypeptide exceeds thar of corresponding plasma ot fat body materials, and oo pentose can be detected in
fat body. The chirin N- Ac does not follow a product-precursor relacion with lipid, specific activity is 1%
of chitin Gm, Amino acid analysis of cuticle shows aspartic and tyrosine 1o be deficient in strata first
formed, with Jabei from Glu-CH in all amino weids after 24 L.

Safw, 8, TREHALOSE IN THE BODY FLUID OF THE SILKWORM, Bombyx moril. J. Insect Bhysial, 9.
4 (1663) 508-18,

The rate of metabolism of "blood sugar” (trehalose) was studied using 5th Instar larvae of the silkworm,
Bombyx mori. Glycogen in the fat body decreased oo starvation while body fluid trehalose remained
approximately at the initfal valve during the first few hours of starvation, Experlments on the rate of
twrnaver of body flutd trehalose were carrled out by fnjecting radieactive sugats (rte the larvae, Values
of 6 h and 10,6 h were obtained for the half-ife of body fluid trehalose under feeding and starvation,
respectivaly. When a large volume of saline was injected into starved larvae, the concentration of "blood
sugar” fell temporar{ly, an¢ after a while it regained its iritial level, Oa the other hand, when a large
amount of trehalose was injected, the level of "blood mgar" was elevated markediy followed by 2 fall to
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The enzyme asays were conducted In 10 ml Erlenmeyer flasks at 37°C with mechanical shaking, Unlen ‘
otherwise stated, the awnosphere was afr. Glass beads (200 mg) were placed in the flasks, foliowed by
20 pmoles of C¥-DDT in acetone (specific activity 12000 cpm/ mmole.

Deleted, ]

Bier, K. AUTORADIOGRAPHISCHE UNTERSUCHUNGEN ZUR DOTTERBILLUNG, (Autoradiographic
studies on yolk formation). Naturwissenschaften 49, 14 (1962) 382-3. (In German)

Protein syathesis in the ovary of Calliphora erythrocephala Mefg, was investigated by injectng
H*L-histidine, After 1-15 min, radicactivity was found in the cytoplasm of mne and folticle calls;

40 tnin ater, however, the pattesn changed, Increasing radicactivity being noted in the peripheral
odplasin where {t formed a very pronounced border reglon after 80 min. Round complexes appeared in
the yolk interior. Amino acids wounld appear to penetrate into the follicle by two pathways, At first,
the HI-histdine largely accounts for the tadiosetivity; it reaches the eytoplasm as free amino scid whers
it is incorporated to replace of take part in the formadon of protein molgcules. Protein synthevis taites
place mostly in the cytoplasm of numse cells, The change in pattem is to be interpreted as due to the
supply of free labelled amino acid being largely exhausted, and labelled protein molecnles alw reaching
the clicyte In Increasing amounts. The steps preceding yolk formation are Infriated by the follirular |
epithelivm, |

Block, R.J., Henry, S.0M. METABOLISM OF THE SULPHUR AMINC ACEDS AND OF SULPHATE IN
Blatella germanica., Natwre, lond, 191 (1861} 392-3,

B. germanica is able to utilize sulphate-$ for the synthesis of methionine and cystine, but also to sadsfy

f1s sulphur requiretnents with homocystine, methionize sylphoxide, cysteic acid, taurine, acd

& hydroxyethanesulphonic acid, 1-5 pe of the S compound were injected, and the subsequent procedure
is described. Results indicate that methionine and cystine are convered in the eockroach to wiphate by

at least two pathways: (a) methionine sulphoxide £ methioning ~ (homocysteine) -~ (cystathionine) =
cystelne ~ (cysteinesulphinic-gcid) - 8-sulphinyl pytuvic acid + sulphite ~ sulphate; or (b} methiconine >
- {homocysteine) = (cystathionine) - cysteine - {cysteinesulphinic- acid) - (2- amincethane suiphinic
acld) - taurine + ? # sulphate. Pathway {a) for the oxidation of cysteine is characreristic of most organistyg
and is prebably the principal methed of sulphate production in the cockroach, The results obtained with
the aposymbiotic cockroaches were not due to traces of aureomycin carrfed over from the matemal diet.
The hypothesis that the Intracellutar symbionts are responsible for converting sulphate- S fnto methiontne-§-
cystine- 5 conld be substantiated [n an experiment i{nvelving the destruetion of the pur micro- flora while
tetaining the intra-cellular symbionts. The sffect of temperature on sulphate utilizarion in xenic cock-
roaches was alzo studied.

Brenner- Holzach, O., Leuthardt, F. UNTERSUCHUNGEN ZUR BICSYNTHESE DER PTERINE BEI Dmm&ﬂl'
melanogasiet, {Study on the biesynthesis of pteriny in Drosophila melanogaster),  Helv. chim, Acta 42,
B (195%) 2254-1. (In Germanj.

Larvae of D. melanogaster (wild type and mutant Sepia) were fed with C-lzbelled glycine, formate and
glucose and the specific radfoactivity in uric acid and pterines of the flies was measured, These ex-
periments showed that C asoms of glucose are specifically incorporated in the prerines but not in the
purines, Possible pathways are discussed. (Essentially auth, summary)

Brenner-Holzach, ., Lenthardt, F, BEDGENESIS OF PTERINS WITH Drosophila melanogaster,  Hely,
chitn, Acta 44 (1961) 1480-95. (In German). R

Larvae of the wild type of D, melanogasterand of 2 mutanis {rosy and sepia) were fed labelled glycine-
U-CH, formate-1-C", glucose- 8-C™, and the specific radivactivity in isoxanthopterin, drosopterin,
seplapterin, and uric acid of the flies determined after isolation by paper chromsrography. C-8 and -7
of the pteridine ring were isolated as oxalic acid after degradation with Cl followed by acid bydrolyyis, |
the pyrimidine ring being vnattacked. The method was tested by the degradation of the synthetic fso-
xanthopterin-6-C' and -4a-C*, The experiments with glucose- U-C4 and glucose-1- G proved that C
atoms of the glucose were specifically used to build up the pysazine ring of the pteridines, They fumished
C-6 and 7 of the pteridine sheleton, After, feeding glucose- 6-C!4, drosopterin, a pterin with a C, side
chain, had muchhigher activity than isoxanthopterin, The synthestsof pterins was discuseed, It was suggested
that a pterin with side chain was the primary product of pteridine synthesls. {CA 56: 1962, 7815¢)
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Bricteux- Gtégolrs, 5., Deéwandre. A., Florkin, M., Verly, W.G. CONTRIBUTIONS A LA BIOCHIMIE
DU VER A SOIE, X1, UTILISATEON DIJ CARBONE DU FORMIATE POUR LA BEOSYNTHESE DES ACIDES
AMINES DE LA FIBRUINE DE LA SO, Arch. int. Physiol, Biochim, 67, 4 (1959) 687-92,

Cuand du formiate- ¥C est introduit dans "hémocoele & la fin de 1a période d'alimentation, le ¥C incorporé
A 1a fihrofoe de Ia sole apparalt principalement dans 12 C-3 de la sérine et de 1"alanine {solées ¥ partir de
cette protéine, Uns certaine activisd apparaft toutefols dans tous les carbones de la glyclos, de Ja sérine

et de 'alanine. La pardeipation du pyrovate au cycle de Krebs est invoquée pour expliqner cette obser-
vation, D*autre part I*activité qui apparaft dans le C-1 de la glyeine st de la sérine et supériexre 3
'activit€ du C-2 de ces mémes acides amings, Pour expliquer ces constatations, des hypothdses supplémen-
taires sont formulées, La fraction du formiate injecté incorporée danx la glyeine, 1"alanine et la sérine de
1z fibroine de 1a sofe est de 1'ordre de quelques unitds pour cent, {Conclusions)

Bricteux- Gtégoirs, §., Dewandre, A., Flotkin, M, CONTRIBUTIONS A LA BEOCHIMIE DU VER A SOTE.
XV1. CONVERSION DE LA THREONINE EN GLYCINE. SERINE ET ALANINE DE LA FIBROINE DE LA SOIE,

Arch, int, Physlol, Biochim, 88, 2 (1960) 281-4.

Chaque larve 'ur gronpe de 20 fndividus an 3% dge, pds juste avant la demidre défécatfon, a requ une
injection de 34 pg de L- thréonine-UC marquée uniformément. L'activit€ spécifique du produlr &tant de

7T mc/mM, chaque larve a regu 2 pe, Toutes les larves ranf une ont filé leut cocon nonnalement, Les
cocons ont St coupds et débarrass&s des nymphes 7 | aprds IMinjection. Le ver A scie, comme le rat, es
capable de transformer la thréonine en glycine, L"actvité spécifique de 1a sérine &tant intermédiaire entre
celle de la glycine et celle de 1'alanine, {1 est vraisemblable que 1a sérine est un Intermédiatre entre 1z
glycine et I"alanine. La convertlon de glycine en sérine a £t démontrée chez Ie ver & soie (Natre 182:
1958, 15i5). 6% sevlement de Ia thréonine injeciée ont &£ transformés en glycine de 1a fibrofhe.

Bricteux- Grégolre, §., Dewandre, A., Florkin, M. CONTRIBUTIONS A LA BIOCHIMIE DU VIR A SOIE.
XVIL UTILISATION DES ACIDES GLUTAMIQUE ET ASPARTIQUE POUR LA SYNTHESE DES ACIDES
AMINES DE LA FIBROINE DE LA SOIE. Blochem, 2, 333 (1960) 370-6,

De I"acide aspartique-3-14C (Tane activisd spécifique de 0,88 mc/mM) et de deux variétés & acide
glutaminue { acide glutarmiqve- 3,4~ ¥, d'activité wpécifique 2,3 me/mM et acide glutamnigue- 2-HC,
d*scrvits spéeifique 0, 61 me/mM) ont &€ injectés B des vers 3 sole apidy 12 fin de 1a p&riode d'alimen-
tation { juste avant la dernibre défécation), T.es réslrats indiquent une utilisadon intense de ces acides
pour 1a synthise des acides amings de 1z fibroine de la sofe, en particulier pour celle de 1*alanine, I
apparalt que 1'alanine de la fibrolne touve son origine majenre dans les acides aspartique et glutamique.
quf sont les acides aminés quantitativement les plus importants de la feutlle de mévier. La localisation
du “C permet de discurer lay relations métaboliques des acides aspartique et glutamigue avec ley acides
aminés de la fibrofne,

Bricteux-Grégoire, §,, Florkin, M. CONTRIBUTIONS A LA BEOCHIMIE DU VER A SCIE, XXVI, UTLI-
SATION DU SLUCOSE POUR LA SYNTHESE DE LA FISROINE DE Bombyx mori L. Arch. re. Phyiol.

Biochim, 70, § (1962) TI1-T,

Trois variétés de glucose marqué {glucoss-1-4C, glucose- 2-C, glucose- 8-C) ont 614 injectSes 3 des
vers 3 sole, Une graode partie de I'activité injactée (15-33%) se wouve daos 1'alanine, 1a sérine, la
glycine, 1'acide glutamique et I'acide aspartique. LA tyrosine de la fibrolne n'a fncorporé aucune actvité,
Les résuleaty obtemms cadrent avec la notjon selon laquelie 1z glande sérfcigkne paut synthétizer 3 partir du
pytuvate ou des substances fournfssant du pytuvate les acides aminéi de 1a fibrolne, 3 1'exclusion de la
tyrosine, <

Brunet, P,C,J, SYNTHESLIS OF AN ARDMATIC RING IN INSECTS. Nature, Lond, 199 {1963) 482-3,

In view of the importance of 3, 4- dihydroxyphenol 1o insects a preliminary attatupt was made to discover
the metabolic pathway to protocatechuic acid (). These experiments involved injecring substances
labelled with C! suspected of being precupom of I and ssaying egg capsules and colleterial gland for
madfoastive I and im precursors. Uniformly 1abelied tyrosine (0,4 pc) and glucese-1-CM(1 yc) were used.
In the female cockroach (Periplaneta amesicans) the evidence showed that I could be synthesized either
from tyrosine or from glucose, but that differont metabolic pathways appear to be followed.
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Candy, D.J., Kilby, B.A. STUDIES ON CHITIN SYNTHESIS IN THE DESERT LOCUST®, ], exp. Biol.
39 (1962) 128-40,

The chitin content of locust cuticle { fom leg, thorax, abdomen and wing) Increases rapidly after the final
molt to the adult form and reaches maximum ca, 300 haftermoult. Cl¥-glucose injected into the
haemolymph gives dse to Iabelled chitin, Cell-free extracts of adait wing can convert glucose into uridine
dipkosphate N-acetylglucosamine (UDPAG) by a pathway {nvolving hexokinase, phosphohexose isomeraze,
glutamnine transaminase, phosphoglucasamine transacetylase, aceryl coenzyine- A synthetase, phosphoaceryi-
glucosamine rntase and UDPAG- pyrophosphorylase. The utilisation of UDPAG In chitin biosynthesis conld
oot be demonstraved o vitre. {Auth, ¥

3 Schistocerca gregaria {Fomk. }

Cline, R.E., Pearce, G.W. UNIQUE EFFECTS OF DDT AND OTHER CHLORINATED HY DROCARBONS
ON THE METABOLISM OF FORMATE AND FROLINE IN THE HOUSEFLY. Biechemistry 2., 4 (1963)
887-82,

Inceticide-treated and control flics wete injected with CH-labelled biochernicals, and 3 h Iater the scluble
radjometabolites were extracted for identification and asay by paper chromatography and radfometric
techniques. Of the injected esmpounds, DDT was found to interfere most with the metabollym of formate,
giycine, and proline, Thus after injection of forrnate- 4, more wric acid and allantoin, and less proline
wete recovered as radiometabolites from flies treated with DDT and related chlorinated hydrocarbon
insecticides than from fligs untreated or treated with noo-toxic analogues, However, insecticides of other
types sich as pyrethrum, orgsaic phosphates, and phosphonates and & carbamate failed to show a significant
effect on formate metabolistn, providing additional evidence for 2 different mode of action. {Auth.)

Corrigen, 1.J., Sefnfvasan, N.G., Meister, A, STUDIES ON THE ORIGIN OF D-SERINE IN THE
JAPANESE SILKWORM, (Abstr,78). Bull. ent. Soc, Amer, 9, 3 (1863) 164.

To favestigate the source of the D-serine previously found (f. Biol. Chem. 237: 1862, PC3844) in Bombyx
mor] C*4 glucose and CM4-L-serine were injected lato late last- Instar larvee. Evidence for convensfon to
D-serine was obtained in these experiments and alse in studfes with tissue homogenates,

Corsigan, J.J., Keams, C.W. AMINO ACID METABOLISM IN DD'P-POISONED AMERICAN COCK-
ROACHES. J. Intect Physiol. 9, 1 (1969} 1-12,

Amina aclds were quantitatively compared in haemolymph from DDT- polsoned and DDT- treated, but
sympwoim-free, Periplanets americana, Symptoms wers induced by holding intects at a lower temperature
in accordance with the oegative temperature coefficient of DDT action. While most amino acids were
vnchanged, proline was depleted in pazalysed insects, As the durarion of paralysis increased, protine
progressively decreased to 4 the normal blood concentration. Relfef of symptoms resulted in restorazion
of proline to the normmal concentration, Kentical effectr were observed with TDE- poisoned cockooaches
and tobacco homworme, but other insecticides failed to produce this reversible depletion. Injection of
C#-L-proline {U) into cockroachey followed by induction of DDT tympronis reveaied that three times as
much oxidation of proline carbon w CO, cccurred fn insects with symptoms as in the controls. An increase
i O~ glutarnine way observed In the blood and central nerve of polsoned insects, Tt was postulated that
‘symptoma of DDT shift the demand for oxidizable carbon to proline, This could resuls from the inhibition
of ane or more oxidative enzymes above the level of alpha-ketoglutaric actd. (Auth,)

<
Devl, A., Lindssy, P,, Sakar, N.K, SYNTHESIS AND BREAKDOWN OF PROTEINS AND RIBONUCLEIC
ACID IN Tribolinm confum. Experientls 18, 7 (1963) 944~ 5,

The incotporatfon of leucine- C iato proteins and of uridine~C¥ into RNA was determined at various stages
of the fnsect life. The rate of incorporation into proteins inceeases stowly but regularly fn the inftial stages
of growth, but during the iatter pam of the Iarval period (8-12 d) the rate increases sharply; during 13-16 d
the specific activity of the labelled protein doésnot significantly change, At the pupal stage (17-20 &)

the specific activity dreps and then rises stowly thereafter. The drop cccuss while the imect does not take
food, The curve for RNA is similaf but the tises occur sooner, Maxtmum incorporation occurs betwean
4-10 d, ENA synthests precedes protein synthesiz and the protein synthesis can be considered an index of
growth of the Insect. (CA 59: 1963, 5546d).
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Fox, A.8., Kang, S:H, AMINO ACID INCORPORATION INTO PROTEIN BY CELL~PFREE PREPARATIONS
OF Drasophila melssogaster.  p. 201 in "XVI Intemational Congress of Zoology, Washington, Augmst
20-27, 1963, Vol.II". Moore, J. A., Ed. Washington D,C,. XVI International Congreis of Zeology.

{See 224)

Fox, A.5., Kang, 578, AMINO ACID INCORPORATION INTO PROTEIN BY CELL-FREE PREPARATIONS
OF Prosophils melacogaster. ¢Aber.850). Fed. Proc., 22, 2 (1863) 308,

CH- ot #-leucine s incosporated Iito protefn in cell- free preparations from D, melanogaster, Mito-
chondria are not required -and are rémoved from: homogenates of adults ot larvae by centrifugation at
15000 X g, Microsomes are tedimented at 125000 X g, SRNA and pHb fraction are prepared from the
supematgnt by the phenol method and precipitation tespectively. IRicorporation requires microsomes, pHS
fraction ot SRNA, 20 amiso scids, ATP and generating system, GTP, and Mg**. Totwal TCA precipitable
counts, hot TCA insoluble counts (protein-bound), and hot TCA soluble counts {nucleotide-bound) all
increase linearly for 25 min and reach & platean after 46 min of incubation &t 37°C, indicating a possible
requirement for repilacement of MRNA, Rate of incorporation with excéss pH § fraction &= linear with
microsome concentration; with excess microsomes it {s linear with pH 5 fraction, (From shat.)

Friedman, 3. RATE OF EQUILIBRATION OF THE CONTENTS OF THE GUT OF Ancpheles quadrimaculams
LARVAE WITH THE SURROUNDING MEDIUM, Nswre, Lond. 200 (196%) 6056,

A marked improvement in the growth rate of culicine larvae had been reported when protefn in suspension
replaced protein in solurion in the medium. In order to determine the rate of equilibration of & stnall,
highly soluble molecule betwsen the surrounding medfurn and the gut of the 4th instar larvae of A. quadsi-

maculatus Say, larvae were exposed for varylng perioda w solutions of sdium. acetite-1- C4 (25 pe/ml)

and thelr guts homagenized, plated out and counted, The present study indicates that soluble protein

enters the gut at the same rate as any particulate matter, passing the peritraphic membrane to fill the
entire lumen, experimentally estimated at 0.07 g, A 2% solution of soluble protein couid be shown to
provide, st any given time, «~19% of the amount of protedn, both available and unavailable, which might
be present in thé gut due to ingestion of bacterfa, hut only 4% of this amount in a supemion of pure protein.

Fronuali, N. GLUTAMIC ACID CARBOXYLASE IN THE NERVOUS TISSUE OF INSECTS. Boll. Soc, ital,

Biol. sper, 35 (1959 2154-5.

Hemogenized cephalic ganglia of bees {3 Incubated with CH-1labelled glutamic acid in an strmosphere of
N for1h. The mixture i deproteinized, chromatwographed bidiménsionally, and the spots detected by
radfoactivity, Rf valug and gonfirmatory tests show thay one of the spom iy glutamic acid carboxylase,
Further quantitative radioactivity measurernents show that the enzyme present in bees is 60% of that found
in the brain of mice. Other tests uring Warburg's OO0, method on homogenized beads of Musca domestica
and the brain of mice proved fnconclusive, (CA 57; 1962, 11879h)

fukuds, T., Kameyama, T. BIQCHEMICAL STUDIES ON THE PORMATION OF SILK PROTEIN. XIII,
THE SYNTHES]S OF GLYCINE FROM GEYCOLIC ACID IN THE SILKWORM LARVA. Nippon Sanshigakn

Zasshi 30 {1961) 437-41,

The glycine-fsolated from the fibrofn produced by the silkworms that comumed the giycolic acid-I-CM
had & comparatively higher concentration of C'* and sll the radicactivity was located in the carboxyl

C awm of giycine. A comparatively higher concentration of the C™ appeared in the glyoxylic acid
fsolated from the body finfd of the silkworms that conmumed glyeolic acid 1-CY. These facts ssam o
suggest that glycolic acid & used for formation of glycine via giyoxylic acid, and that this reacilon plays
an important role in the glycine synthesic in sflkworm lurva, (CA 80: 1984, 8970)

Fuzeau Braesch, 5, BIOLOGICAL AN BIOCHEMICAL STUDIES OF PIGMENTATION OF SOME INSECTS,

Gryllus blmsculatus, Bull. blol, 84 (1960) 525-627. (in Freach),

A genetic vartability was observed which perinitted the selection of bright and dark strains. ‘the population
dennity determines the theashold; beyond the genotyps, only the dark pheaotype in formed. The hypo-
dermal pigment Iz ommochrome, established as melanin by means of tryptophan-C™ and tyrostne incor-
poration, ar well as by chemicsl analysis, A yellow and black pigment arises from tyrosine, apparently
through the action of a cuticle phenolass complex on intermediary producyy, (From CA 80: 1984, 1489Zd)
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Fuzeay-Brassch, S, ETUDE DE LA PIGMENTATION TEGUMENTAIRE DES INSECTES A L'AIDE DE RADIO-
ELEMENTS.  p, 286-9¢ in "Radiarion and Radictiotopes Applied o Insects of Agricultural Importance.
Proceedings of 4 Symposium, Athens, 22-28 April 1963", Vienna, Intemational Atomic Energy Agency.
1963,

Les rubstances suivantes ont £16 wriliséss: (1) 1-tyrasine, marquée uniformément au “C, (2) tryptophane
marqué an 4, 1% agrome de 1a chathe, (3) milfate de sodium manmé ag 5, (4) dl- méthiontne marqué
au %5, et (5} di-cystine marqué au 5, Lex inssctes hétérométaboles mivants ont &€ fnjectfs: Gryllus
bimaculatus de Geer avec lessubstances 1- §, Locusta migratorin avec la substance 1, L'élément choisi est
inject® d differents moments du cycle de mue: avant 1a séerétjon des piotéines cutfeulaires, la cutcule
étant alors au repos; au momeat du dépSt de ces protéines; d Iinstant ob commence le procesws de
‘sclérification de ces protéines, Aprds un laps de temps adéquat la curicule est prélevde, traitée de
fagon approptie et antoradiographife in toto, La comparaison photographique des résultats permet de
canclure 3 1'ntilisation ou non de. I'€lément choisi dam telle formation pigmentaire, compte tenu des
processus chiimiques antérieurs relatifs b 1'élément. Les pigments cuticulaires sont tous fssus du métabolisme
de la tyrosine, confirmant le terme de <« méianiques > quf leir &tait jusqu’d présent atrribué sans preuve
directe. ie tryptophane, exceptionnellement intéges dans 1a curicule, constétute le substrat des pigmenrs
nolrs et rouges omimochromiques de I'hypoderme.  Le soufre fnorganique ne joue pas de 1dle spécifique
régulier dams la formation des pigments. cuticulaires, contralreraent & ce Que laisaient supposer différentes
hypothases sur le rdle des groupements sulfhydriles. Dt point de vue de Iz blochimie comparée, les
mélanines semblent étre chez les fnsectes exclusivement cuticulaires, les granulaizes &tant réservées aux
vertébrés, Quant avx gramiles hypodermiques sombres, fls sont, ches las fmectes, de.natute ormo~
chromnique, dérivés du typtophane et non mélaniques,

Henry, 5.M., Block, R.J, THE SULFUR METABOLISM OF INSECTS. VI. METABOLISM OF THE SULFUR
AMINC ACIDS AND RELATED COMPOUNDS IN THE GERMAN COCKROACH, Blatrella geomanica (L.)
Conti, Boyce Thompson Inst. 21 2 (1661) 125-45.

The metabolistn af 5% labelied cysine, cyseine, cystelnesulfinic acid, taurine. methionine, methionine
nilfoxide, methionine mulfone, and CM-labelled serine was studied in the German cockroach, Blamella
Germanica (L.). Netther cysteinemlfinic acld nor cysteic acid was used for the synthesis of cysteine,
Taurine was partfally utflized only after degtadation to sulfate by intestinal microorganisms, C*-labelled
cystéine was produced by cockroaches injected with serine- C14 together with mifate, sulfite, or thiosulfate,
These data indicate that the synthesis of cysteine in the cockeoach proceeds via condensation of either
sulfide or thicmlfate with serine, Cysteine was found to undenge the following reactions in the cockyoach:
incorperation into protein, transsulfuration to methionine when fmracellular symbionts are present, and
degradation to taurine and sulfate by pathways conforming with thote known to cceur in other organisms,
Methionine and methionine sulfoxide were found 1o be tnterconverrible. Demethiolation, inecrporation
inte protein, eomvemfon to cysteine, and degradadon to sulfate and other compounds were observed.,
Methfonine sulfone was not metabolized, (Aath.)

Henry, S.M., Block, R.J. THE SULFUR METABOLISM OF INSECTS, VII. THE METABOLISM OF THE
SULFUR AMING ACIDS AND OF SULFATE IN THE BLOWFLY, Phormfs regina (Meig.). Conw, Boyce
Thompson Insr. 21, 7 (1962) 447-52, :

The interrelationships of sulfate, cystine, and methionine in Phormia regina (Meig.) were investigated

" wing §*%-labelied metabolites. The blowfly was unable to use sulfite for synthests of the sulfur- containing

amino acids. Methionine-3 was converted to cystine-S and glutathione-S and was incorporated into
pmotein, Cystefne and cystine were Ineorporated fnto protein and were degraded o raurine and sulfate but
were not used in the synthesis of methionine, Sulfur metabolsm i this insect, Merefore, resembles that

of most other insects and higher antmals, Failure to syathesize methionine from cystine or sulfate is con-
udered indicative of & dietaiy requirement for efther methionine or a sultabie thiomethyl precursar, (Auth,)

Henry, 8.M.. Block, R,J, AMINO ACID SYNTHESIS, A'RUMEN-LIKE EFFECT OF THE INTRACELLULAR
SYMBIONTS OF THE GERMAN COCKROACH. (Abstr.) Fed, Proc, 21, 2 (1962) 9,

Glucose-U~CM was fied as a 2% solution with & vitamin mixiure comiying of choline, folic acid, nico-
tinamide, pantothenic acid, pyridoxal, thiamin, and riboflavin w xenic Blatella germanica {L.) and to
aposymbiotic B, germanica obtained by feeding the parents aureomycin, After grinding and exmacting
with 80% ethanol, the protelraceous residue was hydrolyzed in acid. The amino acid ateas were eluted
from 2- disnensional chromazograms and the radioactivity was meamred with a glass flow counter. The
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amino acids of the xenic coclroach, listed in order of decreasing radioactivity, were glutamic actd,
alanine, aspartic acld, tymosine, seripe, proline, glycine. lysine, histidine, phenylalanine, threonine,
isolencine, valins, and acginine, Aposymbiotic cockroaches fafled to synthesize tyrosine, phenylalenine,
isclevcine, vailne, arginine, and probably threonine from glucose. The necesity for symbients for the
synthesfs of cystine and methionine from inorganic wifate hay been demonserared previously (Henry & Block,
Contrib. Boyce Thompeon Inst., 20, 317, 1960). The data thus indicate that the symbjonts perform bio-
cheirical functions sitnilar to those of men microorgantsms, Impairment of ryvesine syntheais may be
partially responsible for the light color of symbiont-free cockroaches.

Henry, 5.M., Cook, T.W. METABQOLISM OF CYSTATHIONINE IN Blatella germanjea (L.). {Abstr, T9)
Bull. ent. Soc. Aroer. 9, 3 (1963) 164,

Cystathionine-5%, injected {nto xenic and aposymbiotic German cockroaches, was cleaved rapidly to

.cysteine. Some comversion to methidnine, p bly via he yateiie, also occurred, The lateer is
surprising insstmech as only plants and some. microorganisms are knowr to be able to effect this converston.

qukins._ T.L. OXIDATIVE METABOLISM OF ADERINE IN THE MADERA COCKRDACH, (Abstr, 76).
Bull, enr, Soc, Amer. 9, 3 (1963) 164,

Adeaine- 8- C injected into adult fernale Lencophaea modetae was raptdly oxidized to uric acid and stored
in the fat body. . Minor amounts were excreted in the feces in 12 d and about 3% as C¥Q, in 12 h, Adenine-
2-CM was algo oxidized o CH0, ia the early interval,

Jacobs, M.E., Brubaker, K.K. BETA- ALANINE UTILIZATION OF EBONY AND NON-EBONY Dronoghﬂa
melanogaster. Science 139, 3561 (1863) 1282-3.

C4-labeiled B-alanine was injected into newly formed D, melanogaster fernale pupse. Homozygous
ebony depasited less C in pupal sheaths, deposited more C {n adult body extracts and wings, ‘and de-
carboxylated and oxidized B-alanine to exctete CH0, faster than did non-ehony homozygotes, Hetero-
zygoles wete intetmediate in all these activities, {Auth,)

Japan, Seticultural Experiment Station, Tékyo, STUDIES BY CARBON-14 ON THE FORMATION OF THE
SILKPROTEIN, (Absz,}. Nuecl, Sci, Abser,, Japan 1 3/4 (1982) 170, (In English),

Sodium glycolate- - was used to discover a precunsor of glyoxylic acid synthesiy, Amino acids (glycine,
serine, etc,) were isolated from fibroin produced by sflkworm which had consumed 0, 5 pc/head of the
glycolate on the 4th day of the Sth instar, Radioactivivies of the aminc acids and the hydrazones fsolated
wete measuted, Locatien snd concenttation of C!* suggest that that glycolic acid is used for glycine
formation via glyoxylic actd, and that this reaction plays an important role in the glycine synthesis in
silkworm: larvae.

Japan. Serlcnltural Experitnent Station, Tokyo. METABOLIC PATHWAY OF AMINO ACIDS IN SILK-
WORM LARVAE IN BELATION TO SILK PRDDUCTION, Nucl, Sci, Abste., Japan 2, 2 (1863) 130-1,

(In Engtish).

Silworms (Nichi 124 x Shi 124) which consumed 0.5 yc/worm of citric actd-1, 5 CH (1,1 me/mM) on the
4th day of the 5th atage wete rearsd on mulberry leaves until cocoons were produced, The fibvoin protein
was {solated from the radioactive cocoon fibre and the glycine as a salt of & nitrenaphthalene-i-sulfonate
from the fibroin hydrolysate (Stein and Moore proceduie). The glycine was then separated from the salt,
The aminc acid {solated was recrystallized until the specific activity became constant. The chemical
purity of the amino acid was establizhed by pap# chromatography. The amino acid was also degraded by
procedures described by Verion et al. to deterinine the disuibution of G {a the glycine molecuie. In
another experiment, glyoxylic acid was isolated as im 2,4 dinitrophenythydrazone from the body fluid

of silkworms which had consumed labelled cirtic acid on 3rd day of the 5th stage. A higher radioactvity
was fovnd in izolated glycine; all the-C' appeared at the carbon of the carboxyl graup in glycine, A
comparatively bigh radioactivity was also recognized in the hydrazone of glyoxylic acid, The results
suggest that glyoxyle acld, a precumor of glycine synthesis, is synthesized from citrie acid via the glyoxy-
late cycle,

Jaworski, E., Wang, L., Mareo, G, SYNTHESIS OF CHITIN IN CELL-FREE EXTRACTS OF Prodenia
eridania, Mature, Lond, 198, 4882 (1963) 790.

83
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The results of a prelitninary investigation oo the biosynthesis of ciitiii in the southem asmy womm,

P, eridania, are reported, There are indications that chitin synthesase is present In cell-free extracy,

The Gth-instar, pre-pupal aad pupal stages were used, and the snzyme was obtainad by the procedure of
Glaser and Brown (], Biol, Chem, 228: 1887, 729), The total feactlon mixture of 1.5 ml comisted of

§x 1074 M CH-uridine diphospho- N- acetyiglucosarnine 8,06 x 104 dpm), 1.12 x 1072 M N-acetylgiucosa-
mine, 5 mg chitodextrin and 1 ml of enzyme preparation. The pellet was lebelled with CY which Indicated
the presence of chitin synthesase: peaking of emzymatic activity occurred at the pre-popal (or Iate Sth instar)
stage of development, which {s about the time whea the insect i beginning to form {ts pupel casing, Reults
appear consistant with those of Candy and Kiiby (218) on the desert locust.

Jenay, E., Hicklin, A., Lenthaxit, F. IN-VITRO-EINDAU RADIOAKTIVER AMINOSAURENIN DIE PROTEINE
VON Diosophila-FUPPEN. (In vitro {ncorporétion of radioactive amino acids {nto proteins of Drosophils
pupac), Helv, chim. Acta 45, 6 (1862) 2014-20. (In German, with Fuglish summary),

The Incorporation of raditaciive amino aclds tato mictosorned from D, melanogaster (pupae) i described,
Enzymatic incorporation can only be dermonstrated after the fohibitfon (by phenylthiourea) of 2 very active
tyrosinase, which is present In the microsornal fraction, Ci-labelled leucine was used, The systsmy has
the following properties: (1) It quires ATP, Mg+, an ATP regenerating system, but not GTP, (2) Sucrose-
washed microsomes with and witwour additios of pH 5 enzymes Incorporate to the same extent, (3) Micwo-
sornes treated with deoxycholate or 0.05 M KCL incorporate less than the untreated ones, the former being
nevertheless stimulated by additien of pH 5 enzymes or the pH 5 precipitate of the KCl exrract, (4) Rat
Liver microsomes or pH & ensymes can be exchanged with the corresponding fraction from Drosophila,

(Prom auth. summary).

Katlwon, P, ZUM TYROSINSTOFFWECHSEL DER INSEKTEN. I UBER DEN EINBAU VON TYROSIN-
UMWANDLUNGSPRODUKTEN IN DAS PUPPENTONNCHEN DER SCHMRISSFLIEGE Calltphora erythrocephals.
{Tytosine metabolism v fmeecrs, IH, The incorporation of tyrosipe metabolites in the puparium of the
blowfly Calliphora etythrocephalas), Hoppe-Seyl, Z. 318 (1960) 194~ 200, {In German, with English
SUMMATY),

The last larval cuticis is transformed into the pupariwm by the incorporation into ir of eyrosing metabolites,
It hay been dercovrated, with uniformly labelled tyrosine, that about 30% of the free tyrosine enters the
cuticle. In ligated animals, puparium formation-and tyrosine incorporation eccur only afeer tnjection of

‘ecdysone. Besides uniformty labelled tyrosine, tytosine-{6-C4] and 3, 4- dihydroxy-phenylalantne-[3-C4]

are ipcorporated but not hydroquinone-f2, 3,5, 8-C4], Contraty to the hypothesis of Deanell, it {1 con-
cluded that the sclerotization Is due to the action of o-quinones, and that the elimination of the side chain
plays only a minor part in the reaction sequence, {Auth, summary)

Karlsom, P,, Sekerls, C.E., Sekerl, K.E. ZUM TYROSINSTOFFWECHSEL DER INSEKTEN. VI. IDENTF
FIZIERUNG VON N- ACETYL-3, 4-DIHYDROXY-8-PHENATHYLAMIN (N- ACETYL- DOPAMIN) ALS TYRO-
SINMETABOLIT. (Tyrotine metabolism of insects, V1. Idemification of N-scetyl-3,4- dihydroxy- B
phenethylamine (¥-acetyl-dopamine) a: & tyrosine metabolite), Hoppe-Seyl. Z, 327 (1882) B6-94.

{In German, with Enghish summary),

A pew metabolite, N-acetyl- dopamlne. has been fsolated from larvae of the blowily, Calliphora erythro-
cepiala, This compound was hitherto unknown, and was also synthesized for comparison fiom dopamine,
N-acetyl-tyramine and the 4-O- 8- glucoside of N-acetyl-dopamine were also found in the extracts, The
incorporation of [o-C#] M-acetyl-dopamine and generally labelled N-acetyl- ryramine (their preparation
is described) into the cuticle was studied. Ir a comparative incorporation experiment, N-acetyl-dopamine
and dopamine were the most efficient precumon of the wlarotiaton matedal. it'is concluded that
N-acetyl-dopamine fs the phenolic precursar of the sclerstiiing guinones. (Auth.)

Karlson, P., Schiomberger-Raecke, I. ZUM TTROSINSTOFFWECHSEL DER INSEKTEN. VIH. DIE
SKLEROTISIERUNG DER CUTICULA BEl DER WILDPORM UND DER ALBINOMUTANTE VON Schistocerca
gregaria Fopsk, (Tyrosine metsbolism of inssctf, VIIL. Cuticle sclerotization in the wild form and the
albino mutant of Schistocerca gregaria Forsk, ) J. Insect, Physiol, 8 (1982) 441-52, (In German).

The albino strain of Schistocerca differs from the wild type in having po melanin while the sclerotization
of the curfcle is virmally unaltered. A preliminary swvey of the tyrosine merabolism of the two strainy
revzaled that there are no qualitative but only minor quantitetive differences in tyrosine conteat, phenolo-
xidase activity, and incorporation of radloactive precursors into the sclerotin of the cuticte, It i1 concluded



hat the nmtation 10 albino influences only processes in melanized parts of the cutiele, and that the main
pathway of tyrosine metaboling, i.e. sclerotization and tanning of the cuticle, i not affected, Some
observations on the incorporation of metabolites into the ecdysial membrane are reported and discusted,
Esperiments were carrfed out with radioactive preparations: geerally labelled L-tyrosine (specific activity
# me/mM), DL-tyrosine-o-Ci4(0, 5 mc/mi) DL- dihydroxyplienylalaning (DOPAY-o- C4 (0,5 mo/mdM),
Depending on activity the desefanimal was 4-38 pg. The sclutfons were injected as shortly as possthle
before moulting. Animals were killed at intervals after moulting, the cuticles were prepared and the
radioactivity of the ashes determined.

Katlwon, P., Sekerly, C.E. ZUM TYROSINSTOFFWECHSEL DER INSEKTEN. IX, KONTROLLE DES
“FYRDSINSTOFFWECHSELS DURCH ECDYSON, (Tyrosine metabolism of insects. IX, Control of tyrosine
metaboliam by ¢odysone), Biochim, biophys. Acta 63 (1962) 4B9-85. (in German. with English
SUMImATY).

Changes in tyrosine metsbolism have been observed during development of Calliphora erythrecephala larvae,
In younger larvae {early 3rd- fnstar), tyrosine is mainly transaminated. while in older lurvae conversion o

3,4~ dthydroxyphenylalanine and decarboxylation to 3,4~ dfhydroxyphenylethylamine it predominant, This
metabolic shift {s prevented by lgation {eliminarion of the ecdysons-producing ring gland), In Mgaeed
sbdomens as well a3 in intsot anfmals, decatboxylase activity ix enhanced by injection of ecdysone, It

s concluded that one of the characteristic biochemicat effects of sedysone is the induction of the decarboxy-
lating enzyme, possibly by interscton with the genetie matsrial, Ganerally labelled preparations,

L-[C¥] ryrosine and L-[2"-C] DOPA, were used and were obtained from the Radiochemical Centre
Amershem and the California Corporation for Blochemicsl Research,

Karlzon, P., Ammon, H. 2ZUM TYROSINSTOFFWECHSEL DER INSEKTEN, XI. BEOGENESE AND
SCHICKSAL DER ACETYLGRIJPPE DES N-ACETYLDOPAMINS. (Tyrosine metibolism of {nsecs. XI.
Biogenesis and fate of the acetyl group of N-acstyldopamines).  Hoppe-Seyl, Z, 850 (1963) 181-8.
(In German, with English summary),

An acetyl coeizyms A-transacetylase, which acetylares tyramine ard dopamine, was demonsirated in
blowfly larvae (Calliphora erythrocephala), This wansacetylase systemn reacted with histamine and
serotonin, but not with glucosamine, tyrosine, dopa, or amino acids. Tos activity was unsfiscted by
ecdysone, No significant change was szen dus 1o age of the insect, The C'4-labelled acetyl grouping was
incorporated into the cuticula during sclerotization, The Incorporation was also fallowed by radicauto-
graphy. Sclerodzation could be inhibfted by vitraviolet irradiation, The following, gesterslly lsbelled,
radioactive preparations wers nsed: [C'4]-1.- tyrosine, o CH] DL-dops, [o-C*] doparmine, [ o-CH4]
tyramine, and [1-CH] scetaphydride,

[For XII., See 279]

Ka.rlm, P., Sekeris, C.E. N-ACETYL-DOPAMINE AS SCLEROTIZING AGENT OF THE INSECT CUTICLE,
. Lond. 185 (1962) 183-4,

Evidence is presented for the identificatton of N-acetyl- dopamine (& metabolite of tyrosine in blowily -
Calliphora erythrocephiala - 1arvae) ax the 1anning agent in puparium formation, Some data had been
“obtatned by means of radioactive N-acetyl- dopamine labelled at the 8~C-atom, which {s readily lncor-
porated into the cotdele. ‘The incorporation s as high as thar of tyrosine, within experimental ermr, If
only the acetyl group of N-acetyl-dopamine is 1sbelled, the radicactivity is, furthermore, found mataly
in the cuticle, Hence it could be concluded that N- acetyl-dopamine is incorporated as a whole molecule.

Katlsoa, P., Hoffmelarer, H, ZUR BYOGENESE DES ECDYSONS. L. UMWANDLUNG VON CHOLESTERIN
IN ECDYSON. (An investigation of the biogenesis of ecdysons, I. Transformation of cholesterin into
ecdysone), Hoppe-Seyl, Z. 331 (1963) 288-300, (In Gemman, with English summary).

K- 1abelled cholesterin {50 mg in &o aqueous suspension, with & total activity of 25 me) was injected into
{1000) larvas of Callipbora erythrocephala, The larvae were killed 36 h later, extracted with methanol,
followed by the technique described by Karlson et al. fn Liebigs Ann, Chem, 882: 1963, 1. Exmacton
sad purification gave & crude radioactive ecdysx e, Cocrystallization with unlabelled ecdysone ylelded
puse ecdysone with constant specifie activity (9,87 x 10" epm/mg). It i concluded that cholesterol {3 the
precunor of ecdysone,
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Kasting, R., McGinnis, A.J. NUTRITION OF THE PALE WESTERN CUTWORM, Agrots orthogonia Mo,
IV, AMINO ACID REQUIREMENTS DETERMINED WITH GLUCOSE-U-CH, J. Insect Physial, 8, 1 (1962)
97-104.

An indirect method using glucose-U-C¥ to deternine amino acid vequirements was applied to Sth instar
larvae of the pale westem curwonm. Agrotis otthogonia Mo, C*Q, was produced after glueore-U-C4 was
injected, indicating that the substrate.was metabolized, The amino.acids, alanine, aspartic acid, gintamic
acid, proline, serine, and cysteic acid, isolated from the larvas contained relatively large quantieles of
radioactivity and weve classed as nuiritionally non-essential. Phenylalanine, arginine, Iysine, histdioe,
teucine, fsoteucine, and vystine contained lirtle radicactivity and wete clamed as nutritionally eweat{al,
Metionine i probably emential also, The mquirement for threonine remainy in doubt, Tyrogine was not
syathesized appreciably from glucose-U-CH* but was readily formed from phenylalanine, (Auth.)

Kasting, R., Davis, G.R.F., McGinnis, A.J. NUTRITIONALLY ESSENTIAL AND NON-ESSENTIAL
AMING ACIDS FOR THE PRAIRIE GRAIN WIREWORM, Ctenfcera destrucror Brown, DETERMINED WITH
GLUCOSE-U-CH,  J. Insect Phyiol, 8, 11/i2 (1962) 588-96,

Valine, lysine, pheaylalanine, arginive, histidine, threonine, leucine, bwlsucine, and tyrosine were not
readily synthesized from glucose-1)-CH by the praire grain wireworm apd, except for tyrasine, ate classed
ar puattionally essential. Tyrosine was readily formed from phenylalanine. Although methionine and
glutamic acld were synthesized to 4 Limited extent, they are considered . be nuiritionally essential also,
In contrast, proline, alanine, aspartic acid, serine, and glycine wers readily synthesized from glucose-
U~CH and are classed as nutritionally nen-essential, A pepride containing leucipe, glycine, and glutamic
acid was demonstrated and may be of nutritional significance. The relative quantities of the common
amino acids found in this fnsect are pregented, (Auth,) .

Kimsten, E., Kirsten, R., Aress, P, DAS VERHALTEN VON FREIEN AMINOSAUREN, ENERGEREICHEN
PHOSPHORSAURE- VERBINDUNGEN UND EINIGEN GLYKOLYSE- UND TRICARBONSAURECYCLUS-
SUBSTRATEN IN MUSKELN VON Locusta migratoria BEI DER ARBEIT. (The behaviour of free amino acids,
high energy phosphoric acid compounds sud some glycolytic and tricarboxylic acid cycele substrates in the
miscles of Locusta migratoria at work), Hiochem. Z. 337, 2 (1968) 167-T8. (In German, with English
SUITIINATY).

Characteristic shifte of the levels of some free amino acids take place in flight musele of Locusta Locwta migratoria
duting fiight, Glutsmate shows & decreass of ~ 3 uM/gm fresh weight (fw) proline one of ~ 7 uM/ gm
fw, while aspartate increases by ~ 1 uM/gm fw and free amides (glu- NH,, azp- NHy) show an increase of
»~3 iMol/gn fw, The shifis of glutamate and aspartate are aiready detectable after 20 sec of flight, while
proline and amide begin changing only in later phases of flight. The flight muscle { which fs known 1o
perform an intensive aercbic metabolism during flight) shows in anaerobiosts (the animal pot {nto a Ny~
atmosphere for 3 min) a aignificant decrease of glutamate, proline, and aspartate content. Glutamate-
U~C* was fncorporated to a high rate into aspartate during flight, Alanine rises only In the. fitit phase of
flight as well as in ansercbiosis of the flight muscle. Alanine also {ncreases in the jumping muscles during
muscular activity (the jumping muscles of Locusta migratoria are knéwn to perform a mainly anerobic
metabolism In the active state). The shifts of alanine show the same direction as those of pyruvate, The
free amide content of jumping muscles also shows an increase of ~ 2 gM/gm fw after 10-15 jumps, while
besidea alanine no further changes of free amino acid levels are to be obterved In the active state. While
in the flight muscle of the locust the phosphagen (phosphoryl arginine) contont amounts to 6 uM/gm fw in
test and decreases to approximately one half of this value during acelvity, the leg muscle phosphoryt
arginine amounts to 24 pM/gm fw in rest and decreases by ~ 18 UM/gm fw muscniar activity.
The comvesponding changes within the adenoxine triphosphate (ATF) adenosineds] te { ADP)-system

are compacatively small: ~6uM/gm fw In flight at well m in juamping muscle during rest decrease by
0.4 - 9,5 pM/gm fw during activity. {Auth.)

Kondo, ¥, THE CYSTATHIONINE PATHWAY IN THE SILKWORM LARVA. L. Biochem., Tokyo 51
(1962) 183-92,

Cystathionine was found o be commonly present in the larval haemolymgh of silkworin, including & races
with white and one with yellow bicod, byt not in other Lepidopterons fnsects, The content of cystathioaine
{D) ia haemolymph of Bombyx morl is detected only after hatching, and i1 increased o about 130 mg % by
fudtug roylberry leaves, Fellowing an injection of DL- methioaine (- 8% nnly 5% it found in the blood,
but po §%-labelled metabolites of 1.ave detected. 1I-5% iz metabolized in Antheraea pernyl to §%- laballed
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cystine, taniine, and sulfate, but I-5® is not detscred. B. morl appears to have no cystathionase or of
anly vesy low activity while A, perayl appean w have a different pathway of II metabolism.

Kroeger, H.. Jacob, J., Sitlin, I.L, THE MOVEMENT QF NUCLEAR PROTEIN FROM THE CYTOPLASM
TO THE NUCLEUS OF SALEVARY CELLS, Exp. Gell Res. 31 (1963) 415-23,

Salivary glands from middle to late larvae of Chironomny thummi weré incubated in thefr own haemolymph,
either with DL- H'- Lysine monohydrochleride or H- guanosine (specific activitles of 22 and 400 mc/mM) 1o

2 final concentration of 50-100 pe/ml, Protein-labelled chromosomes and nucleol! from salivary cetls

were itplantad into the cyteplasm of unlabelled salivary cells. Autoradiographs showed the label to move
prefereatially fnto the host nucieus. From comparison with the pattern of uptake of free lysine fn controls
the transfer of 1abel in considered to take place In protein., This would indicats the pressnce in the nuclens
of protein with nucleowopic affiniry.

Lewis, S,E., Fowler, K,5. IN VITRO SYNTHESIS OF PHOSPHOARGININE BY BLOWFLY MUSCLE.
Mature, Lond, 184 (1962) 1178-9,

The In vico effect of arglnine on the O; uptske by suspenstons of thoracic muscle of Calliphozs erythro-
cephals was examined, Addivion of adencsine diphosphete, or arginine, HE1 © the incubation mixturs
increased the rate of Oy uptake, measured with & vibrating Pt electrode, Radiometric scanaing of chromato-
grams of the supermatant from the incubadon mixwre precipitated with EtOH after incubationt with arginfne
and PROS showed that sbout 67% of the incubated P22 coincided with phosphoarginine detected chemical,
This P¥2-1abelled compound was hydrolyzed In situ, eluted, and rechromatographed. Two compounds were
fdentified, arginine and P* as inorganic phosphate, Preliminaty examinatfon of smsperstons of thoracic
muscle had shown that on ineubstion with arginine and adenosine triphosphate, the amount of phospho-
arginine produced by the soluble fractfon is about 10-fold that produced by the sarcosomes. (CA 57: 1962.
11881g)

Lu, K.H,, Li, W.Y. THE USE OF LABELED ACETIC ACID IN THE SYNTHESIS OF SILK. PROTEIN.
shih Yen Sheng Hsueh Fao 8, 4 (1959) 263-75. :

HOAe~ C* was injected Into an adulr caterpiitar (Attacus Heini), The label disappeared rapidly from the
haemolymph and CO,, while the Lipids and proteins remained labelled, The radioactiviry of yilk. protein
kept increasing until an equilibrivm between them and proteins of the body was. established, The protein
of the silk cocoon contained approximately 9. 2% of the introduced radioactivity, wherein the actvity of
fibroin and of sericin was almost equal, In the hydrolysis of labellad fibvoic, the content of alanine was
found o be high. In addftion, there were found the following: glycine, leucine, phenylalanine, valine,
tyrozine, glutamie and aspartic acids, threonine, serine, arginine, lysine and histidine, Maximera intro-
duction of C* was into alanine, aspartic and glatamic acids, setine, glycine, valine and ryrostne;
threoaine, leucine and histidine did aot contalr it. In 5 d, the protein content of silk in each gland
inercased from 3 mg during the 1st d up 10 115.4 mg on the 5th, while tibonnclele acid increated from
380 mg up o 2995, 2 mg then decrented In parallel with the disappearance of protein, (Ca 58:1963, 18561h)

Lu, C.-H., Wang, P.-Y, FIBROIN BIOSYNTHESIS IN Samia sicinf,  Shih Yen Sheng Wu Hueh Pao B,
/4 (1963) 301-22. (In Chinese),

This work was ondertaken to det, which cellvlar structure in 8, ricini synthesizes the fibroin, to study the
wargover rate of sflk protein. snd te comelate protein synthesis with riboaucieic acid (RNA) metabolism,

8. ricind at Sth Instar was employed. Glycine-Cl4 was wed in this wark. The distribution of CH in the
cellular fractioms waa detected. The posverior stllfiglands wers homogentzed and fractionated by centrifu-
gation at varions forces inty exude (eG), large (1G) and medium sized (InG) granules. The supamatant was
treated with M HOAc t0 pH 5, and prectpitation resulted, The precipitate (sG) was separated from the
solution (s}. Thirty min after gl)rcine-c“ was used, most of the C¥ was present In G, some In mG, and
very Jittle in oG and 3. Because mG hiad 2 very high specific activity, mG might be the site of the fibroin
synthesis. At 6 h O was found In RNA from the coagulated fibroin, P2 was found In ENA, when it was
used instead of C*, Both RNA-C™ and RNA-P™ gave the same biclogicat half-1ife. ‘Thix demonstrates thar
the turnover rate of silk protein {s very fast, The kind of RNA In comnection with the fibroin synthesls waa
not given. (CA 61: 1964, 4758h)
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McGinats, A.J., Kasting, ® NUTRITION OF THE PALE WESTERN CUTWORM, Agsotls orthogania Morr,
{LEPIDOPTERA: ROCTUIDAE), V. UTILIZATION OF PROTEIN LABELED WITH CARBON-14, )., Nutr, 78,
4 (1982) 333-40.

A diet containing algal protein- - G4 provided & convenienz means of studying in vive protein utiiization
by larvae of the pale westermn cutworm, Agrotis arthogonis Motr, Utilization of dietary protefn in both
lst-and 5th- fnstar larvae was found to be quantitatively algnificant, Thiy technique avoids the dfficulty
of sozyme sxtraction arrifscs and has particular application to organtsms that are too small to permit
investigation by classical methods, {Auth,)

Miura, Y,, Ito, H,. Taoaks, 5., Momose, K., Sunags, K., Modyama, A, THE PROTEIN S5YNTHESIS
IN SILK GLANDS, 1. TRANSFER OF RADIQACTIVITY FROM FRELABELED CELL DEBRIS TO PARTICULATE
FRACTIONS IN THE CELL-FREE SYSTEMS OF THE POSTERIOR SILK GLAND. J, Biochem., Tokyo &0
(1961 458-68,

Glycine-2-C was lnjected in Bombyx mori or was fncubated with silk gland mince In 0.4 M sucrose at

pH 7.4- 7.6, 3T°C. The silk gland ot is minee was homogenized and subjectad 1o differential centrifu-
gations st 700, 14000, and 8500 (pH 6.1} and 8500.8 (pH 4.9) to separate cell debris (CD), large particles
(P}, small particles (SP), tncarporating enzyme (), aud amino acid-activatog ensyme (If) fractions, respectively
Catbon- 14 trassfer from C4-labelled CD to other fractions was examined by the cell-free system containing
adenocsine and guanoxine triphosphates, phosphorcreatine, creatine kinase, MgCl,, KCl, sucrose, amino
acids, all the gland fracticns, and CM-labelled CD at pH 7.4 - 7.8, Carbon-14 of CD was dominantly
transferred to the protein and polypeptide mojeties of LP, and 10 & iegser extent, to these compounds, in
SP. II was unenentinl and could be omirted from the above cell- free system. In vivo tncorporation of
Blycine-2-Cl was CD > LP 2o 8P 3 I » H; CH was predominant i the protein part part of CD, LP, and SP

and was very low (< 0, 5% of the plomh:l} in the lipid or phosphatide- peptide parm, {CA 58: 1962, 10721e)

Miurz, Y., Ito, H,, Tanzks, 5., Momose, K., Sunaga, K., Moriyama, A. THE PROTEIN SYNTHESIS
IN SILK GLANDS. II. EFFECTS OF INHBITORS ON TRANSFER GF RADIOACTIVITY AND ROLE OF LIPID
FRACTION IN PROTEIN SYNTHESIS, J, Blochem., Taokye §0 (1961) 526-32.

The Ct4= rransferring potency of the cell- free system (cf, preceding absir.) wan inactivared by ribonuclease
and deoxyribonuclease digestion, and water of deoxycholate washing, but i was not affected by 1074 M
chloramphenicol, 2,4-dinftrophenol, or 1075 M N mutard, The inactivation treatments did. not change
4 mdiosctivity of the protedn fraction of CD, pt for the case of demineralized water- washing. it is
concluded that: the C4-precursor(s) in CD s not an integral par of CD-protein, but may be peptidalike
stbstances attached ta CD cousfating of nuclear debris and cell membrane fragments as demotserated
microscopically; the lipid fraction 1z nox assoctated with the precuncr(s), but simply mediates the transfer
reaction. (CA 57: 1962, 103639g)

Miurs, Y., Ito, H., Tanaka, 5., Momoze, K., Sunaga, K., Awaid, E. PROTEIN SYNTHESIS IN SILK
GLANDS, II. RADIOACTIVE SUBSTANCES IN CELL DEBRIS. . J. Biochem,, Tokyo 5l {1962) 267-73,

Incorporation of giycine-2-C* (] imo the cell debris fraction (I of silk gland {s catalyzed by the enzyme
fraction, Eg+y (cf. loc. cit,}, which 15 sccelerated by the stmultaneous addition of 18 natural amina
actds, A partial hydrolysis of Ci¥-labetled [ yields C!*-pepride- nicleic acid complex (I, containing 1
as a sole Cl4-substance, Neither phospholipid nor phosphatidoprotein of II is enriched by C*, The particu-
late feaction of the silk gland cell (cf. loc. cit.) mediates effectively G incotporation to the protein
fraction of 1Y from IE-CI4, A slight yleld of protein- C from I oceuning in IT Is processed by the particu-
1ste enzyme(s) adhered to the cell membrane contawfeated in [T, JH is vety Migely a precursor of I fn-
corporation to protein, {CA 57: 1662, 10369f)

Miura, ¥,, Ito, H., Momose, K., Sunsga, X,, Ikeda, K, STUDIES ON THE PROTEIN SYNTHESIS IN
SHEKGLANDS, IV. INCORPORATION OF LABELED GLYCINE INTO THE VESICULAR PROTEIN BY POSTERIOR
SILKGLANDS. J. Bfochem., Tokyo 52, § (1962) 333-42. (in English).

Pasterior silk glands from Bombyx mort L, (obtained on the 6th or Tth day of the 5th Instar) were Incubated
with glycine- 2-C*, minced and subjected to denaity gradlem fractionation., Mitochondria were effectively
separated from the particle fracdon which actively Incorporates amino acids into protein. The amino-acid-
{ncorporating particles were found to have high iipld but relatively low RNA content, Electron micrscopy
showed the particles to consist mainly of might smooth- surfaced endoplasmic teticulum. The posibility
that the particle might be a secretory granule of fibroli fs considered, The supply of energy from oxidative
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phosphorylations fs assumed to-be of primary importance. for fibioin symhesis, Oxidative phosphorylation
of the particles with succinate and glycine-23-Cl4 incorporation into the particle proteins were inhibited
by 1074 M 2, 4-dintrrophenc], but not by cloramphenieol or gramicidin-§. Ehe rele of nuclef in fibroin
synthests and fibroin secretion in the posterior silk glands is discussed,

Momose, K. STUDIES ON THE INCORPORATION OF LABELED GLYCINE INTO THE PROTEIN OF THE
MITOCHONDRLA-LIKE PARTICLES BY POSTERIOR SILK GLAMNDS. Ssik_ag.lku Zusshi 24 (1982) 199-204.
(In Japanese). -

Slices of posterfor xilk glandi incubated with glycine-2-CH* (1) 4t 3T (0.4 M sucrose buffer, pH 7.8) were
homogenized by e Waring blendor and the resulting homagenates were separated by a density gradient
centrifugation. Incorporation of 1 was highest in large particles precipitated at 14000 g ar 30 min) con-
taining mitochondris. But among 5 fractions of these large particles, a fraction highest in the specific
radicactivity was lowest in eibonucleic acid content and low ie mocinic dehydrogenase activity, indi-
cating the ifte-of fibroin proteln. ar “secretdon parricles” in glands, 2,4- Dinitrophenol saongiy inkibited
the incorporation of I into the large parricles. Thus, the synthests of fibroin protein requires the supply
of energy by oxidative phosphoryladion, Chloramphenicol and gramieidin-S syimulated the incorporation
of I into the large particles, (CA 5T: 1962, 6458h) )

Mutamatsu, M,, Shimura, K., Nageyama, H, STUDIES ON THE BIOSYNTHESIS OF GLYCINE IN THE
SILKWORM. I. FORMATION OF GLYCINE FROM SERINE, ). Bfochem., Tokyo 49 (1961) 55-8.

Serine-1-CM injected to Bombyx mori at Sthr instar stage was incorporated into glycine of body fluid and
in & laver stage, lnto glycine of the proteln of posterfor sitkgland. A direck conversion of serine o glycine
is suggested from ap exclusive labelling of carboxyl C of glycine, (CA 55: 1961, 13689d)

Muramatsu, M., shimura, K. STUDIES ON THE BIOSYNTHESIS OF GLYCINE IN THE SILKWORM.

H. CONVERSION OF GLYOXYLIC AGID TO GLYCINE IN THE INTACT SILKWORM. I, Bfochem., Tokyo
52, 4 (1962) 297-301.

Following the injection of glyoxylic acid-1,2-C¥ the C¥-radioactivity was predominantly recovered in
the glycine and serine residues of the protein synthesized {n posterfor aflk- glend, A minor part of C14 was
detacted In respiratory COp.  When C'-glycine was administered any appreciable amout of C4 was re-
covered In glyoxytic acid of body fluid or respiratory €0, (BA 43; 1063, 2123%)

Higon, V., Nonnemmacher, J, THE INCORPORATION OF TRITIATED THYMIDINE IN THE COURSE OF
OVOGENESIS IN Drosophila. Devl Biol, 3 (18961) 210-24,

3-d-old Drosophila were injected in the abdomen with 0.3 - 0.6 pe of tritiaved thymidine, Cvaries were
collected 1 h later and distribution of radicacrivity oiwerved, Maximum incotporation of radioactivity
corresponded to the most actlvely growing perfod of the oBcyst. Thymidine uptake oecurred i structures
sensitive to the acdon of deoxyribonucleass and rithonuclease, As a possibla explanation of the data the
existence of a metabolically active deoxyribonucleic acid fraction was dlscussed, (CA 56: 1962, 1849c)

Ojamoto, 5., Okada, T,, Kyo, 5, THE MECKANISM OF FIBROIN BIOSYNTHESIS BASED ON ITS
CHEMICAL STRUCTURE, I, THE PARTIAL HYDROLYZATES OF CM-LABELLED FIBROIN, Mi Nogel
Kagaky Kaishi 37, 3 (1983) 163-6. (In Japaness).

The present work was carrled out to clarify whather fibroln blosynthesis fn the silkworm*s postexior silk glands
proceads by a stepwise mechaniun oz by smultaneous conjugation of component amino acids. Labelled
fibroin was prepared by {mjecting 1 po glycine- 161, 2 b after the tnjection fibrofn- CM wan separated
from the postesior gland, and parmially hydrolyzed with concentrated HCL at 40° for 18 h, From the hydro-
lyzate, 17 peptides were isolated by repeated paper chromatographic procedures, Thetr specific tadio-
activitles were counted, and their amino acid composenn were identified by paper chromatography, The
peptides differed widely in thelr specific radicactivities, Autoradiography was applied w the paper
chromatograms of hydrolyzates of each peptide. Some peptides containing glyeine ox sexine residues had
high radioactivity, but othess displayed no activity, Pibroin is probably labeiled nonuniformly, and fibmoin
biosynthesis in aiik glands occurs by a stepwise mechanisia. (Fromn EM I 17, I: 1864, ahstr. 32%)

Okemoto, 5., Okads, T, THE MECHANISM OF FIBROIN PIOSYNTHESIS BASED ON TS CHEMICAL
STRUGTURE. H. THE FORMATION OF CRYSTALLINE ANP NONCRYSTALLINE PARTS OF FIBROIN,
Nippon Noge! Kagakn Kafshi 37, 3 (1963) 167-71. (In Japagese).
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‘CHA labelled fibroln was prepared by injecting of doelng glycine-1-C* to silkworms.  Crystalline and nea-
crystalline fractions were separated by protease such as wypsin or pancreation from the labeiled fibroin
zolution, Specific radicactivity of sach fraction waz counted for various tipe intervals after the injecton,
That of the N~ and pon-N-terminal-amino acids of the 2 fractions was also measured. The crystalline
fraction had higher radioactivity generally, bat lower ar its N-terminal residue as compared with the non-
cryitalline fraciion, This diffefencs dppeared mos distinctly av 2 b after the injection, The crystalline.
fraction, so far as ascertained in the present experimental conditions, is synthesized fint, and then the
formation of the mon- crystalline fraction follows it. There was no doubt about the non-uniferm mode of
labeliing of each fraction of fitroin, judging from the values of radicaciivity of the N- ‘and nor-N- terminal
yesidues. (From EM IT 17, 1: 1984, abstr,330)

Price, G. M. SOME ASPECTS OF AMINO ACID METABOLISM IN THE ADULT HOUSEFLY, Musca
domestics. Biochem. J. 80 (1961) 420-8,

Extracts from whole flies, heads and hasmolymph were analysed, following injection of [2-C24%] acetate
{mto 5-6 4 old Musea domestica L. ‘The experimental procedures are described. Location of amino actds
was studfed by a) chewmieal, b) radfomerric, and c) radfoautographic methods, Aspartic acid and glucamic
aeld were concentrated in the tissues of the fly and hardly detectable in the hasmolymph, y- Aminobutyrie
acid was detectable only in the head extractt. After injection of the fly with [2-Ci4Jacetars, o-alanine,
aspartde acid, y-aminobutyric acld, glutamie acid, glutamine and proline became labelled. Labelied
«-alanine, aspartic acid, glutamic actd and proline were ldentified in a protein hydeolystate from *labelied”
files. Glutamic- alanine- and giutamic- aspartic acid- transaminase activity was demonstrated in sarco-
somes fsolated from flight-muscle, but these two enzyme systems were ot detectable In hasmolymph. -
Other amino aclds {dentifled were B-alanine, argtnine, glycine, leucine, lysine, methionine sulphoxide,
phenylalanine, setine, taurne, tyrosine and valine.

Price, G.M., Moriya, 5. EFFECTS OF ANOXIA ON THE METABOLISM OF AMINO ACIDS BY THE
ADULT HOUSEFLY (Musca domesticay IN VIVO, Biochem. J. 84 (1962) 98P,

4~ d~old houseflies were tnjected with [2-Cldjacetate and left {n alr for 1 h, One group was killed immedt-
ately in liquld nitragen (ero-time control), a second (#erobic) after being left in air for another 2 h, and

a third group {anoxic) after 2 k in O - free nitrogen. At leait 8 CH-labelled intermediatés, other than free
ermino acids, were detectsble In the etbanol extracts of anoxic flies (amongst themn glutathione, fumarats,
lactate, malate and succinate, the largest amount of CH-activity being found in succinare), Specific
radioactivity measuremnents of the protein amino acids showed that in the aerobic flies free Ci4-amino acids
had heen incorporated into protein over the 2-h-period. whensas In the anoxic flies there had not been any
incorporation.

Price, G.M. THE EFFECTS OF ANOXIA ON METABOLISM IN THE ADULT HOUSEFLY Musce domestica,
Biochemn, J, 88 (1883) 372-8,

Houseflles were injected with [2-C!¥] acetate and wera left in air for 1 b. Some were tmea kilted, some
were left in air for a further 1 h or 2 h, and others were put into oxygen-free Ny for Lhor 2 b, In the
aerobic flies C-labelled n-alanine, aspastate, glutamate, glutamine, proline, y-amino-butyrate,
fumarate, malate, «-oxoglutacate, pyruvate, succinate, and glutathione were present, In the anoxic
flies all the above intermediates were present as well as Cl4-labelled lactaie and 3 other nnidentifed
Cl-labelled intermediates, In the anoxic flies there was an tncrease in the concentration of o- alanine,
but there was a fall in the concentrations of apartate and of glutamine, The concentration of pyruvate
rose during the fint 30 min of anoxia but Iater retomed to its original value, There was 2 rise in the
CM acrivity of 1actate, of siccinate and of y- amninobutyrate. In the serobic the specliic activity of
the protein amino acids increased wheteas in the apoxic flies their specific activity elther decreased or
remained the same, (Anth,) '

Rabinovitch, M., Vugman, 1, AUTORADIOGRAPHIC OBSERVATIONS ON THE SILK GLANDS OF Bombyx
tnorl. J. blophys. biochem. Cytel. 6 (195%) 283-4.

Glycine-1- C'* was administered to B, mori larvae {5th instar} and {u facorporation in the silk glands
followed autoradiographically, After 15 and 30 min the autoradiographs showed strong and diffuse activity
in the cell cytoplasm, At1l b It was mainly found over the cell apex and newly formed secreted matetial,
At 12 and 24 h the activity was localized mainly in the material secreted into the lumen, (Awth. summary)
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Pausncean; U.T[l. ABTOPALHOIPAPHUECKOE HCCHEXOBAHHE BEMOCHHTERA BEIKA B
KIETKAX $HEPOHHOBOTO OTIEJNA MEIKOOTAENMTENARHONR XENESE TYTOBOIC
IEEJKOIPARA {Bombyx mori). X. ofm. Bwoa. 23, § (1962) 391-3,

Ramemskaya, G.F, AN AUTORADIOGRAPHIC STUDY OF PROTEIN SYNTHESIS IN THE.CELLS OF THE
FIBROIN PORTION OF THE SILK GLAND IN Bombyx mor. 2Zh. obshch, Biol. 28. 5 (1982) 391-3,

Radfoautography of transverse iections of the silk gland, 5 min - 48 h after injaction of 0,07 - 0,33 yc of
glycine-C\ Into the haemolymph of larvas on the 6th day of the 5th stage, thowed that during the 1st hour
the tadioactivity 13 incorporated mafnly fnto the cytoplasm, with increasing amounts in the nuclef and a
gradual concentration of radfoactivity in the iziernal membrane of the gland, After 2 h radioncrivity also
appeated in the secretion, increasing with time up to 9 b and accmnuiating in the gisndular lumen, After
2 d ligtle radioactivity remained. Tha.results indfcate that fibroin or its precursors are first synthesized in
the cytoplasm, The suba appearsnce of radioactivity in the nuclei may be due either to simultaneous
fibrofn synthesis in the nuclei,gm to penetration of secreted material from the cytoplasm. {From BA 42:
1963, 3906)

Rembold, H.. Hanser, G, ROYAL JELLY OF THE HONEYBEE, Y1 METABOLISM OF BIOPTERINS IN THE
HONEYBEE., Hoppe-Seyl, Z. 339 (1960) 213-8,

A synthesis of biopierin-2-C s deserfbed. The lebelled compound with a specific activity of 2 me/mM
was fed o 2-d-old queen bee larvae in the kive and to corresponding worker larvae fn & thermmostst. In
both cases mom of the radioactivity was excreted before pupation, and the remainder was present fn equal
concentrations in the papa and fmago. The absorbed biopterin can be demonstrated unchanged fn all stages
of development and undergoes no significant convemion 1o other fluorescent componnds, In the excrement
other fluorescenr materials am presented: besides biopterin, Small amounts of other Crithidia growth sub-
stances, together with biopterin, were found when extract of both queen and worker larvae were separated
by paper chromatography, (CA 55: 1961, 11687d)

Rizki, M, T.M,, Rizki, .M. FUNCTIONAL SIGNIFICANCE OF THE CRYSTAL CELLS IN THE LARVA OF
Drosophila melanogaster, J, blophys, biochem, Cytol. & (1859) 235-40,

Larvae fed tyrosine~C* showed that in the erystal cells radioactivity was restricted to the crystal Inclusions
and was significantly higher than that found in other types of haerocytes. When samples of blood cells
were incubated with 3-(3, 4~ dihydroxyphenyl) slanine, the extra- crystailine cytoplasm became blackened
while the crystaly ramained colorlens. These observations are consistent with the hypothesis that the sub-
strate s localized in the crystal inclusions, whereas the enzyme is found in the surrounding eytoplasm,
(CA 53: 19569, 16401h)y

Ruseo-Caja, 5. FAT BODY INSECTS. AUTORADIOGRAPHIC OBSERVATIONS ON INCORPCRATION OF
ADENINE-C!* AND OROTIC ACID-CM IN LARVAL TROPHOCYTES OF Musca domest R.C. Ist. Sci.
Camerino 4,3 (1963) 218-28. (In Italian).

Nuclel of fat~body cells are labelled 10 min after injection of title compounds, Two hours later labelling
is more evideat mainly in ouclsus; 6 h later several cyroplasmic tracks are evident, Radicactiviry it
related to rbonncleoproteins identifled in far-body cells with Pyronine- metizyl green, and tolufdine blue,
Radioactivity disappears after ifbonuclease and perchlorfc actd treatment, Resulrs suggest occurrence of
synthesis of ribonucleic acld and ity transfer from nucleus ta cytoplasm in fat-body cells of larvae. (CA 80:
1964, 18256¢)

«
Camapyra, O.11. BRADYEHHUE IFNMTHUAHA-1-C14 B BEIKH $PAKIHHE TOMOTEHATA
WEAKOOTAEAMTENSRON XENEIR TYTOBOI'O WEJKONPSXA Bombyx mori L,  Bko-
xEuns 27, 5 (1962) 814-21,

Samarina, O,P., GLYCINE-1-CH INCORPORATION INTOQ THE PROTEINS OF FRACTIONS OF SILK GLAND
HOMOGENATE OF pombyx mori L. Blokhimiya 27, 5 (1062} 814-21. Availeble in English in Bio-
chemistry (Translation of Biokhimlys) 27, 5 (1963) 690-5.

The homagenate of the silk gland of silk worm larvae in 5th instar was divided by differential cemrifugation
into § fractions. The particulate fractions contained large amcunts of RNA. The highest concentration of
RNA was found in the 4th fraction, sedimented ar 100000 g. Nuclear material sedimented almost com-
pletely in the 1st fraction. In vivo as well as in viro glycine-C!4 incotporaves in a very shon time into
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the proteins of the 1s 3, especially of the 2nd and the 3rd fractions. In chase experlments with non-
radioactive glyeine after preliminary incubation fn vivo ot in vitro with glycine-Ci4 radicactive Iabel was
transferred to the protein of the 4th and th fractions, Incorposation of glycine was inhibited to almost
the same extent In each fraction by RNnse, chloramphenicol and to a lemyer extent - by DNase or
prowamin, The résala obrained are discussed in connection with the partitipation of varioas ceil structures
in protein biotynthesis in the sflk gland, (Auth.: BA 49, 1963, 8280)

Schmnfslek, P, FORMATION OF JUVENILE HORMONES IN WILD SILK SPINNERS, Z. Natgri. 18b. 6
(1963) 462-5,

The juvenile hormone (CA 87, 7751f) in combined MeOH and CgHy extracts of Samnia cynthia was identical
fn itz thin-layet chromatography properties to famesol (1) and farnesal (II). Mevalonate- 2- € was incor-
porsted by live insects into substatices characterized by chwomatography as I, I, and weurolidol, Isolated

1apd Il injected into Tenebrio species insects produced allatum-hermane activity. {CA 59: 1063, 10504c)

Seifchi, 5., Shimura, K. ELECTRON MICROSCOPIC AND SOME BIOCHEMICAL STUDIES ON THE CELL
FRACTIONS OF SILX GLANDS. Tohoku J. agric. Res, 12 (1961) 253-60. .

‘The highest specific activities of acid phosphatase and acid ribonuclesse in homogenates of silkworm silk
glands were found in the large microsomal fraction while similar total activitley but lower specific
activities of both enzymes wers found in the mitochondrial fraction, -Electron micrographs revealed
microsomal struenires in all pardenlate fractions including the cell debuls fractfon, The large microsomal
fraction alzo contained electron- denss granules thought o be indicative of the Lysorcinal nature of this
fraction, The small mierotomal fraction comaisted of small microsomal vesicles and freg Palade particles.
Subfractionation of each cell fraction with Na deoxycholate folfowing incubation with glyeine-3-CH (T
showed that | was incorporated predominantly into the insoluble protefas, Thsse proteins contalped most
of the ribonucleie acid of sach subfraction and more glycine than either the whole fractior or the soluble
subfraction, It iz suggested that fibrofnlike materials exist, pethaps in the intracisternal areas like the
ineracisemal granules of exocrine cells of pancreas, which becorme inscluble during the subfractionation
process analogous to the coagilation of fibroin, (CA 56: 1962, 12097¢)

Seitcht, S., Shimura, K, BIOSYNTHESIS OF SILK FIBROIN, TN, INVIVO INCORPORATION OF GLYCINE-
CH INTO PROTEINS OF POSTERIOR SILK GLAND FRACTIONS, J. Blochem. , Tokyo 46 (1961) 89-75.

The homogenate of posterior silk gland with 0,38 M sucrose was fractionated to R{residue), M¢mitochonde-
um), L(large micrasomsl granules), S(smell microsomal granules), and soluble supematant by differential
cenurifugations at 1000, 3900, 15000 and 105000 X g, snccestively. Ribonucleic scid (RNA)-containing
microsomes were releassd from R by deoxycholate treatment. RNA was highest in S, snd lower in M and
L. but not present in soluble fraction. M and L fractions were rich iz phospholipides. R comtatned a lazge
amount of fibroln. The 4 sedimenting feactions were examined for C4 following the Injection of
glycine-1-CH. R showed an initlal, temporary rise-of C4 incompdtation, presumably o its microromal
tnofety, and later incorporation of Ci4 e fibroin of R procesded when C¥ radioactivity of L, M, and 5
fractions were decaying. Microsotes in heterogeneous states fn R, M. L, and § fractions play a role in
taking up glyeine for protedn synthesls, (CA 55: 1961, 126691)

Sekeris, C.E,, Karlson, P, ZIIM TYROSINSTOFFWECHSEL DER INSEKTEN. VIL DER KATABOLISCHE
ABBAU DES TYROSINS UND DIE BIOGENESE DER SKLEROTISIERIINGSSUBSTANZ, N- ACETYL- DOPAMIN.
(Tyresine metabolism of Imsects, VII. The catabolic degradatfon of tyrosine and the blogenests of the
sclerotizing agent N-acetyldopamine), EBiochem. b - Acta 82 (1982). 102'-_13. {In German, with
English summary).

In early 3rd- fnstar Calliphora larvae, tymosine fy trapsaminated to p-hydroxyphenylpyruvic actd and

further metabolized 1o p-hydroxyphenylpropfonic acid. The transarminase iy & pyridoxal phosphate-
dependent enzyme and can mansfer the amino group o o ketoglutarate, It the late 3rd instar { just befors
pupation), tyrceine is hydroxylated to DOPA. The action of a DOPA decarboxylase was further demonstrated;

in vive, the dopamine formed is rapidly acetylated to N-scetyldopamine, This metabolite serves as

sclerorizing agent in paparlum formation. The findings are discusied in connection with the mode of action
of the metamorphosis hormone, codysate, The following radivactive preparations were used: generally
Iabelled L- [CH4]tyrosine, DL-[2%-CH]DOPA, {2-CWjiyramine, and [8'-C ]dopamine,



279

280

281%

282

283

284 %

Sekerts, C.E. ZUM TYROSINSTOFFWECHSEL DER INSEKTEN, X1l REINIGUNG, EIGENSCHAFTEN UND
SUBSTRATSPEZIFITAT DER DOPA-DECARBGX YLASE. (Tyrosine meabollim in nsects, XII. The purifi-
catlon, properties, and substrate specificivy of Dopa- decarboxylase), Hoppe-Seyl. Z, 332 (1963} 70-8.
{In German, with English summary)

Determination of enzyme activity by a radfochemieal method Is not only more specific but ar least § thmes
as sensitive a3 manoinetric mmeasursrnents. A CY-labelled mubstrate was used, A 360 fold purifcation of
the Dopa-decatboxylase from Calliphora eryibrocephala larvae was achieved by fractionation with ammoni-
umn sulphate and chromratography on DEAE- cellulose, The purified enzyme is very Labile and requires
pyridoxal phosphate and Fe jons. Carbonyl reagents and amines, particularly N- acetyl-dopemine, inhibit
the decarbokylation, Dopa Is more readily decazboxylated than 5-hydroxy-tryptophan or 5, 6~dihydraxy-
uyptophan, Phenylalznine, tyrosine, eryptophan and histidine are not artacked, The enzyine can be re-
garded as 2 specific Dopa-decarbaxylase,

Sekerls, C.E. TYROSINE METABOLISM IN THE BLOWFLY, Calliphora erythrocephala, p-281-T in
"Radiarion an¢ Radiolsotopes Applied to Insects of Agriculmural Importance, Proceedings of a Symposlum,
Athem, 22-26 April 1863". Vienna, intematiosal Atomic Energy Agency, 1963,

Scleratization s due 1o Intezaction of o- quinones with curicle protcins, It hay been shown by means of
C4-1abelled amine acids that N - scetyldoparnine ix the immediate precursor of the sclerotizing quinones in
Calliphora etythrocephala. The intermediate steps in the biosynthesis of N- acetyldopatnine are hydroxy-

taton of tyrosine to dops, decarboxylation of dopa to dopamine asd N-acetylation of dopamine o
HN-aceryldopamine, This metabolic pathway of tyrosine s followed omly in the final- instar larvae; early
3ed-instar larvae catabolize tyrosine by transamination to p~hydroxypheaylpyruvic acid and reduction w
p-hydroxyphenyllactic and - propionic acid. The metabolic shift from transamination o hydroxylation
and decarboxylation Is brought about by the hormone of the prothoracic gland, scdysone, and can be
Inhibited by iigation or destruction of the ring gland. 'Injection of ecdysone into the ligated anfmals leads
to activation of the dopadecarboxylase within 10-14 h, The fint action of the hormone produces the
puffing phenomenod In chromosomes.  The working hypotheain 1s that the hormone interacting with the
genetic material leads o stimulation of the synthesis of specific (messenger-} RNA which is transferred to
the cytoplasm 2nd produces enzyme proteins, {Esseatially auth,)

Shigematsu, A, INCORPORATION OF Cl4- AMING ACIDS INTO PROTEIN AND LIPID FRACTIONS OF
SIEKWORMS. Seikagaku Zawhi 32 (1960) 519-24,

Shorily after the injection of C4-iabelled amino acids inw Bombyx med radfoactivity was Incorporaced
into protein fractions of silk gland, then fbroin became radicactive. At about the same time lipoprateins
{D of the silk gland became radivactive. The 1ate of incorporation of leucing, pheaylalanine, and wypto-
phan into I was ~30% of thar incorporated into prorein, and there was 8 proporifonal relation between the
{ncomporation of amino acids into these 2 fractions. Amino acids were incorporated into the far body of
silkworms, and also fato the lipid-soluble fraction of thix oqgan, but the pattemn was markedly different
from that fnto the silk gland. Incorporation of glycine- C4 into the far body was low, whereas that of
lexcine was high. (CA 60: 1964, 4507h)

Shigematsu, H,, Koyasske, T. KINETICS OF SYNTHESIS OF FIBROIN IN THE POSTERIOR DIVISION OF
THE SILKGLAND OF THE SILKWORM, Bombyx mori.  Mature, Lond. 196 (1962} 501-2.

Tke synthesis of fibroin and secretion in the pastericr dividon of the silk gland can be divided into 3 phases:
the zhsorprion of amino acids, the synthesis of fbroin, and it secretion. AR attempt was made to show
that the complex reaction is effected by an enzyme system by sudying the incorporation of C14- labelled
glycine into fibroin in vitro, The co-exiitence of ¢mino acids other than glycine showed alanine to have
no marked effect on the incorporation of Cl4-labelled glycine into fibroin, serne to retard the reaction

and tyrosine 1o accelerate fr. (Ca 5T: 1062, 10369§)

Shigematu, H, SILKWORM DEVELOPMENT AND SILK PRODUCTION uwopublished {cited on p, 258 in
Ansu, Rev. Ent, 8 (1863)), ---"Found that 58% of given CM-glycine enters fibrofn in 8 h, 32% of which
passes through farty tissues and the aiimentary canal”.

Shimusa, K., Fukai, H., Sati, !., Saeki, R, NONUNIFORM LABELING OF THE SILK FIBROIN SYNTHESI-
ZED IN VIVO, J. Biochem., Tokye 43 (1956) 101-2.
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