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INTRODUCCION

La creciente importancia econdmica que tienen las pérdidas ocasionadas
por plagas y enfermedades de los cultivos, ha sido preocupacidn permanente del
Instituto Interamericano de Ciencias Agricolas. Hoy mds que nunca, este proble-
ma requiere de la atencidén y sobre todo de una accidn enérgica y bien articulada
de los que de una u otra forma estamos comprometidos en el desarrollo rural de

América Latina y el Caribe.

El sistema econdmico viene siendo seriamente afectado por el aumento
en los precios del petrdleo, el que tanto como fuente de energia, como por sus
derivados agroquimicos, es un elemento fundamental para la produccidn del sector
agricola. La crisis energética y su impacto en los precios de los insumos para
la produccidén se equipara con las pérdidas por plagas y enfermedades. Esto suma-
do a las pérdidas cualitativas y cuantitativas del valor de la produccidn agri-

cola, permite preveer consecuencias de magnitudes incalculables para el desarrollo.

En esta dificil coyuntura, cualquier esfuerzo tendiente a contrarrestar
la influencia de los factores que inciden negativamente en la produccidén y la pro-

ductividad agricola, debe ser considerado como obra trascendente y humanista.

La informacidn cientifica y tecnoldgica relacionada con las plagas y en-
fermedades que afectan los cultivos de valor econdmico, es vital para el disefo
de estrategias y acciones tendientes al mejoramiento de la sanidad de los culti-
vos, que permitan edificar una barrera de contencidn para reducir los riesgos vy

las pérdidas de la produccién y productividad sectorial.

El Instituto Interamericano de Ciencias Agricolas establecid en 1979 el
Programa de Sanidad Vegetal, respondiendo a un mandato de su Junta Directiva,
con el propdsito fundamental de crear un mecanismo de coordinacidén para lograr
la prevencién, combate y, en lo posible, la erradicacidon de enfermedades y pla-
gas que estdn ocasionando serios perjuicios a la economia de los paises y que

amenazan extenderse a otras regiones.

Dentro de estos propdsitos, el Programa de Sanidad Vegetal del IICA se

complace en presentar esta bibliografia sobre la Mosca del Mediterrdneo como

parte de la serie bibliografica en fitosanidad, que tiene como objetivos princi-
pal contribuir con los organismos del sector agricola del continente en la di-

ficil tarea del desarrollo rural.

José Emilio G. Araujo
Director General

San José, Costa Rica
Agosto de 1980



Digitized by (;00816



METODOLOGIA

La compilacidn de esta Bibliografia sobre Mosca del Mediterraneo,

por parte del |ICA a través del Programa de Sanidad Vegetal y del Centro
Interamericano de Documentacidn, Informacién y Comunicacion Agricola
(CIDIA), tiene por objetivo principal divulgar la experiencia realizada

sobre este tema.

Los documentos presentados son el resultado de una bisqueda re-
trospectiva que no pretende ser exhaustivo, realizada en las siguientes

fuentes bibliograficas:

- Abstracts on Tropical Agriculture (Tropical
Abstracts)

- Agrindex

- Agrinter (Bibliografia Agricola Latinoamericana)
- Bibliography of Agriculture

- Horticultural Abstracts

- Review of Applied Entomology

El perfodo de bisqueda en los repertorios se realizé desde enero
de 1970 hasta la fecha, pero al revisar los documentos indizados, nos en-
contramos con que la bibliografia citada por los autores era importante
para complementar la informacion documentaria ofrecida, e incorporamos

estas referencias hasta 1965.

Los resimenes presentados son: a) tomados de los propios docu-
mentos; b) de los repertorios bibliograficos analizados, con la indica-
cién del volumen y nimero de la referencia; c) realizados por los com-

piladores.

La Bibliografia tiene 482 referencias bibliograficas, estad orga-
nizada en orden alfabético de autor o titulo. Para facilitar el uso de

este trabajo, se elaboraron Tndices de autores y materia.

11i



La Biblioteca Conmemorativa Orton en Turrialba, facilita el acce-
so a la mayor parte del material incluido en esta Bibliografia. Las re-
ferencias que estan acompafiadas por un asterisco (*) estdn al alcance de
los usuarios a través del Servicio de Reproduccidn de Documentos del

CIDIA.

Esperamos que esta publicacidn sea una herramienta de trabajo

efectiva para el combate y erradicacidn de la Mosca del Mediterraneo.

Turrialba, Costa Rica
Agosto de 1980

iv
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MOSCA DEL MEDITERRANED
(Ceratitis capitata (Wiedemann))

* ABASA, R. 0. y MATHENGE, W. M. The praying mantis, Sphodromantis sp. as a preda-
tor of the giant looper, Ascotis selenaria reciprocaria Walk in Kenya coffee:
laboratory evaluation. East African Agricultural and Forestry Journal 37(2):
177-180. 1971. (001

Nymphal and adult S. v.{adldi{s and adult S. gastrica were reared
in the laboratory and fed on larvae of Ascotdis and/or adult C.
capitata for at least six weeks. The nymph of S. v.inldis
consumed an average of 26 and the adult an average of 43 As-
cotls larvae per week. Adult S. gastnica consumed an average
of 18 Ascotis larvae and 33 adult C. capifata per week when
both prey were presented together. The attributes of Sphodro-
mantis sp., as predators of coffee pests, are presented and

discussed.
* . The Mediterranean fruit fly, Ceratitis capitata Wied.; laboratory
investigations of its reproductive behaviour in Coffea arabica in Kenya.
East African Agricultural and Forestry Journal 37(3):181-184. 1972. (002

Adults of C. capitata, bred out of ripe berries, were maintain-
ed on honey-water in the laboratory. In a choice experiment,
with berries of different stages of development presented for
oviposition, females preferrred ripe berries just before they
turned completely red. They did, however, oviposit in green
and red berries also. Eggs were inserted in the bean of young
immature green berries. The significance of this oviposition
behaviour is discussed. Far more ovipunctures were made by
ovipositing females than were used for egg deposition. Each
ovipuncture contained an average of 1.69 eggs. Females lived
an average of 12 days, including a pre-oviposition period of
five to seven days. The number of eggs oviposited in the du-
ration of 27-29 days of active oviposition was far below what
was expected.

* . Observations on the seasonal emergence of fruit flies on a Kenya cof-
fee estate and studies of the pest status of Ceratitis capitata Wied. in
coffee. East African Agricultural and Forestry Journal 39(2):144-148.

1973. (003

Studies of seasonal emergence of fruit flies breeding in cof-
fee at the Coffee Research Station, Ruiru, showed that C. ca-
pitata breeds throughout the year without distinct genera-
tions. C. hosa and T. coffeae were far less abundant during
a 2-year period and showed no clear seasonality. Attempts

to induce stinkers in coffee liquor using C. capitata gave
negative results. Neither the colour, quality, acidity,
body, flavour, nor final classification of berries infested
with larvae were affected. Tests to induce premature berry
fall by C. capitata indicated that an average of 2.8% of
berries attacked by C. capitata would fall prematurely com-
pared with 0.26% which fell prematurely due to natural causes.



AKMAN, K., ZUMREOGLU, A. y GOKER, S. A survey of the Mediterranean fruit fly
(Ceratitis capitata) on citrus in the Aegean region. In Turkey. Tarim
Bakanligi Zirai Mucadele ve Zirai Karantina Genel Mudurlugu. Plant Protec-
tion Research Annual. Ankara, 1973. s.p. (004

* ALBAJES, R. y SANTIAGO-ALVAREZ, C. Accidn del inhibidor de la sintesis de la
quitina, TH-6040 sobre Ceratitis capitata Wied. (Dipt. Trypetidae). Anales
del Instituto Nacional de Investigaciones Agrarias: Proteccidn Vegetal,
no. 9:67-74. 1979. (005

En un estudio de laboratorio se ha comprobado la accidén in-
secticida del diflubenzurdn sobre larvas de dltimo estado de

Ceratitis capitata y el 'efecto esterilizante'.

* ALFARO GARCIA, A. Efecto de acaricidas del grupo difenil sulfona en Ceratitis
capitata Wied. Anales del Instituto Nacional de Investigaciones Agrarias:
Proteccion Vegetal, no. 1:139-145. 1971, (006

Se estudiaron los efectos sobre la puesta de los acaricidas
Clorfenson, Clorbenside y Tetradifon, suministrados en la
dieta de Ceratditis capitata Wied. Se alimentaron machos
o hembras separadamente con dieta que contenia los acari-
cidas citados, complementando cada jaula con insectos no
tratados. Todos los productos usados ejercieron algiin
efecto sobre la puesta deprimiendo durante algin tiempo
la curva de puesta por hembra respecto a la edad y dis-
minuyendo la fertilidad aunque no en porcentajes altos.
Se discute el fendmeno y se sugiere que el efecto pudiera
ser un efecto insecticida subletal.

ALLUE, L. A. Q., BELOCOPITOW, E. y MARECHAL, L. R. Glycosyl transfer to an
acceptor lipid from insects. Biochemical and Biophysical Research Com-
munications 66(4):1201-1208. 1975. (007

Chloroform-methanol extracts from Tilatoma infestans (Klug)
and Ceratitis capitata (Wied.) were found to contain a

lipid that becomes glycosylated when incubated with uridine
diphosphate glucose or uridine diphosphate N-acetylglucosa-
mine and microsomal enzymes of rat liver. The behaviour

of the lipid on column or thin-layer chromatography and its
stability to acid were equal to those of dolichol monophos-
phate. The glycosated compounds were acid labile. Treat-
ment with alkali of the acetylglucosaminyl compound produced
a substance that migrated like a hexose phosphate on electro-
phoresis and that liberated acetylglucosamine on treatment
with alkaline phosphatase. The behaviour of the insect glu-
cosylated lipid on thin-layer chromatography and its stabi-
lity to phenol were similar to dolichol monophosphate glu-
cose and different from ficaprenyl monophosphate glucose.

It is concluded that the insect glycosyl acceptor lipid is
an a-saturated polyprenyl phosphate. (Review of Applied
Entomology, A 64:6471)



ALUMOT, E. y CHALUTZ, E. Fumigation of citrus fruit with ethylene dibromide;
desoption of residues and ethylene evolution. Pesticide Science 3(5):539-
544. 1972. (008

ANDREW, C. O., CATO, J. C. y PROCHASKA, F. J. Potential economic impact of a
fruit fly infestation on the U.S. citrus industry. Proceedings of the Flo-
rida State Horticultural Society 90:29-32. 1977. (009

The economic effect on certain areas of the U.S. delineated
into potential and marginal zones of infestation by four spe-
cies of the fruit fly /Ceratitis capitata, Dacus dornsalis,
D. cucurbitae and Anastrepha Ludens/ is analyzed. All or
parts of four citrus producing states (Florida, California,
Texas and Arizona) are within these zones. Eighty-one per-
cent of the 1972-75 production of citrus was in the zone of
probable (potential + marginal zones) infestation. Total
production losses at a low of 10% in the potential zone and
5% in the marginal zone would amount to 26.7 million boxes
of citrus with a value of $70.1 million at 1975 farm-level
prices. The estimate of losses at the retail level for
oranges and grapefruit is $218.7 million. Export losses
and treatment costs are also examined and discussed.

(Horticultural Abstracts 48:10915)

* ANWAR, M. et al. Radiation-sterilization of the Mediterranean fruit fly (Dip-
tera: Tephritidae): comparison of spermatogenesis in flies treated as
pupae or adults. Annals of the Entomological Society of America 64(3):
627-633. 1971. (010

Ceratitis capitata (Wiedemann) were irradiated with 10 kilorad
(krad) of gamma radiation from a cobalt-60 source two days
prior to and after pupal ecdysis to determine the effects of
radiation when administered at these two different stages.
Testes were removed from adult flies at intervals of 1, 2, 4,
6, and 8 days after emergence, stained with Feulgen, and
whole-mounted for microscopic examination. The radiation
dose of 10 krad completely stopped spermatogenesis. In ir-
radiated flies, the sperm in the existing sperm bundles com-
pleted their maturation, but no additional sperm were produc-
ed. The spermatogonial cells, primary and secondary sper-
matocytes, and the spermatids were completely aborted. The
cytological effects of radiation were manifested in full

four days after treatment. The radiation dose of 10 krad
produced dominant lethality in the fully differentiated sperm.
Irradiation of adult fruit flies is recommended, since these
flies have a higher total number of sperm (carrying dominant
lethality) available as compared with the flies which were
irradiated as pupae.

* ARAMBOURG, Y. y ONILLON, J. Elevage d'Opius Longicaudatus Ash. Taiensis Full.,
Hym. Braconidae, parasite de Trypetidae. Annales de Zoologie: Ecologie
Animale 2(4):663-665. 1970. (011

Dans le cadre des essais pursuivis a la station d'Antibes
sur la lutte biologique contre Dacus ofeae Gmel., plusierus
espéces de parasites de Thaypetddae onte été introduites.



L'élevage d'Opius Longlcaudatus taliensis a pu &tre réalisé sur
Cernatitis capitata comme h8te de remplacement, 3 partir d'une
souche provenant des fles Fidji.

ARAMBOURG, Y., PRALAVORIO, R. y DOLBEAU, C. Premitres observations sur 1l'action
de diflubenzuron (PH 6040) sur la fécondité, la longévite et la viabilité
des oeufs de Ceratitis capitata Wied. (Dipt. Trypetidae). Revue de Zoolo-
gie Agricole et de Pathologie Végétale 76(4):118-126. 1977. (012

An account is given of laboratory tests of a 25% wettable pow-
der of diflubenzuron, continually ingested with the adult diet
of hydrolysed protein and sugar by adults of Ceratitis capitata
(Wied.), for its effect on the eggs of the next generation.

The compound reduced egg viability, but only slightly unless

a very high dose (1000 p.p.m.) was administered to the parents;
administration of a single massive dose of 10,000 p.p.m., fol-
lowed after four days by substitution of untreated food, per-
mitted a higher hatching rate that was, however, still below
the normal. The number of eggs laid by continuously treated
females was considerably reduced, regardless of the dose ad-
ministered; a single massive dose to which the adults were ex-
posed for four days, likewise permitted greater fecundity than
did continuous feeding on treated diet, but not a return to nor-
mal fecundity. No significant effect of the treatment on adult
life-span was observed. These preliminary experiments indicate
that the sterilising effect of diflubenzuron is not sufficiently
marked to warrant its uses in bait-sprays as part of an integrat-
ed control programme against C. capitata in the field. (Review
of Applied Entomology, A 66:6298)

AREVALO, C. M. Mediterranean fruit fly impact in Central America. Cooperative
Plant Pest Report 1(12):117-118. 1976. (013

In 1955 Ceratitis capitata (Wied.) was detected for the first
time in Costa Rica, and an account is given of its subsequent
progress through Central America and of action taken by the
Organismo Internacional Regional de Sanidad Agropecuaria
(OIRSA) in monitoring populations, disseminating information
and imposing quarantine regulations. For lack of resources
to begin eradication measures in Costa Rica in 1956, C. capdi-
fata spread to Nicaragua and Panama in 1960. Despite preli-
minary work on sterile-male releases in Costa Rica and on
low-volume application of insecticides from aircraft in Nica-
ragua in 1963-64, a cooperative trapping programme in Hondu-
ras in 1972, and quarantine inspection and trapping along

the borders of Guatemala, Honduras and El Salvador in 1975,
the fruit-fly invaded these countries also in April 1975 and
a state of emergency was declared in E1 Salvador, where it
had spread through the entire State. International coopera-
tion is now required to prevent further spread, and OIRSA

is now collaborating with the United States Department of

Agriculture to this end. (Review of Applied Entomology, A
65:667)



ARIAS, E. La mosca del Mediterraneo en Honduras y su importancia econémica. In
Reunién Anual del Programa Cooperativo Centroamericano para el Mejoramiento
de Cultivos Alimenticios, 25a., Tegucigalpa, Honduras, 1979. Memoria. Te-
gucigalpa, Honduras, 1979. v.4, pp. H32-1/H32-9. (014

* ARMSTRONG, J. W., VRIESENGA, J. D. y LEE, C. Y. L. Resistance of pineapple
varieties D-10 and D-20 to field populations of oriental fruit flies and
melon flies. Journal of Economic Entomology 72(1):6-7. 1979. (015

When three pineapple varieties (D-10, D-20, and Smooth Cayenne)
were exposed to field populations of melon flies, Dacus cucwri-
bitae Coquillett, and oriental fruit flies, D. doisalis Hendel,
no larvae or pupae developed from them. Thus, none of the
three varieties was any more susceptible than the others to in-
festation by either pest species.

* ARROYO V., M. La mosca de las frutas. Chacra (Perd) 23(116):13-15. 1970. (016

El autor hace una descripcidn del insecto, da informacidn so-
bre la biologia del mismo, asi como los factores mas impor-
tantes para su desarrollo. Menciona algunos de los frutos
que ataca. Pasa luego a dar indicaciones sobre algunos de
los procedimientos de lucha contra la Ceratitis, como son:
empleo de frascos cazamoscas con sustancia atractiva; pul-
verizaciones totales del &rbol con insecticidas concentra-
dos de sintesis; empleo de cebos envenenados con insecti-
cidas; medidas agrondmicas complementarias; destruccidn
del fruto agusanado; control bioldgico con su pardsito na-
tural (Opdius concolor), asi como el "empleo de machos esté-
riles". (CV)

* et al. Ensayos de lucha autocida contra Ceratitis capitata Wied. Pro-
gramas realizados en 1970. Anales del Instituto Nacional de Investigaciones
Agrarias: Proteccidn Vegetal, no. 2:215-231. 1972. (017

En los ensayos de campo realizados en afos anteriores, se
puso de manifiesto que la aplicacidn del método de 'machos
estériles' puede dar lugar a la aparicidén de 'picaduras
estériles' en algunos frutales de hueso, que sin dahar al
fruto, puedan, sin embargo, afectar su aspecto externo.
Para estudiar este problema se realizd un ensayo de campo
sobre melocotoneros de cinco variedades distintas encerra-
dos en jaulas de malla, en cuyo interior se liberaron in-
sectos estériles en distintas proporciones. S6lo se pre-
sentaron picaduras estériles de importancia por su visibi-
lidad en dos de las variedades ensayadas. Se efectuaron
también ensayos preliminares de campo comparando insectos
irradiados con 7 y 9 Krad. Lcs resultados no fueron con-
cluyentes. Se prosiguid la cria artificial masiva de

C. capitata, superdndose la produccién de anos anteriores.

ASHRAF, M., KEISER, I. y HARRIS, E. J. Sexual stecrilization of oriental fruit
flies and Mediterranean fruit flies by thiotepa; dosage-response, mating
competitiveness, and resistance to deprivation of food and water. Journal
of Environmental Science and Health, A: Environmental Science and Engineer-
ing 11(7):469-479. 1976. (018



AWADALLAH, A. y FARES, F. Application of certain dimethoate compounds on peaches
for control of the medfly, Ceratitis capitata (Wied.) (Diptera: Tephritidae).
Bulletin of the Entomological Society of Egypt: Economic Series 3:75-80.

1969.

(019

Sprays for four formulations of dimethoate (Roxion, Rogor, Per-
fektion and Bi 58) applied at a rate of 75 cc/100 litres water
two weeks before ripening and again three weeks later gave com-
plete protection of peaches from attack by Ceratitis capitata
(Wied.) in field tests in Egypt in 1965-66. None of the for-

mulations was phytotoxic. (Review of Applied Entomology, A
61:3942)
y FARES, F. 1Is one insecticidal application sufficient for control of

the "medfly'", Ceratitis capitata (Wied.) on peaches? Agricultural Research
Review 49(1):60-63. 1971. (020

In field tests in Egypt in 1968, a single spray of a 40% emul-
sion concentrate of dimethoate (as either Roxion or Perfeck-
thion) applied at a rate of 125 cm3 formulation/100 litres
water on 27th June was as effective in controlling Cerati{tis
capitata (Wied.) on peach as two sprays applied at 75 cm3 on
16th June and 7th July. The former treatment was more eco-
nomical and remained effective for longer than the latter.
Neither treatment was phytotoxic.  (Review of Applied Ento-
mology, A 63:1702)

y FARES, F.

A low-cost artificial medium for the mass rearing of the

Mediterranean fruit fly, Ceratitis capitata (Wied.). Agricultural Research
Review 51(1):63-67. 1973. (021

The suitability of artificial diets for mass-rearing larvae
of Ceratitis capitata (Wied.) was determined in the labora-
tory in Egypt. Inexpensive diets containing 400 g dried
carrot, 250 g dried yeast, 15 g sodium benzoate, 30 ml 2N
hydrochloric acid, 4000 ml water and 500 g wheat bran or
rice bran were as good as a more expensive version contain-
ing the basic ingredients but with 900 g dried carrot and
no wheat or rice bran. (Review of Applied Entomology, A

63:1976)

y HASHIM SULTAN FOUDA, A. F. G. A trial for testing the sterile male
technique as a means of controlling the medfly, Ceratitis capitata (Wied.)
in Egypt. Agricultural Research Review 52(1):41-49. 1974. (022

Pupae of the fruit fly were irradiated with cobalt-60 two
days before the emergence of the flies. The sterilized
flies were then released at the centre of an orchard for a
period of 18 months. This sterile male release technique
was found more or less applicable in heavily infested or-
chards, provided that releases were to be made as soon as
the population density of the fruit fly decreased to its
minimum level. Continuous releases for 18 months decreas-
ed insect infestation to the minimum when the overflooding
ration reached more than 10:1 (sterile:wild flies). For



the success of this technique one application with a contact
insecticide is required to reduce the maximum population den-
sity of the insect to a minimum level. (Abstracts on Tropi-
cal Agriculture 1:7504440)

AYTUG, N. Bibliography of the Mediterranean fruit fly. TURDOK Biblyografya
Serisi, no. 16:1-31. 1973. (023

The 268 entries in this bibliography of papers on Ceratitis
capitata (Wied.) published between 1962 and 1972 are arranged
in four sections dealing, respectively, with general topics,
biology, ecology and control. (Review of Applied Entomolo-
gy, A 63:812)

AZAB, A. K., ALI, A. M. y EL-HAKIM, A. M. On the tolerance of the Mediterranean
fruit fly, Ceratitis capitata (Wied.) to currently used insecticides. Agri-
cultural Research Review 52(1):73-80. 1974. (024

Four-day-old adult flies bred from infested fruits obtained
from five different locations were treated with three insec-
ticides. The results showed that the tolerance of flies to
lebaycid (fenthion) did not vary with locations. The same
held true with dimethoate. Tolerance of lindane varied
with locations. (Abstracts on Tropical Agriculture 1:
7504444)

* BARDNER, R. y MATHENGE, W. M. Control of fruit flies. Kenya Coffee 39(460):
207-208. 1974. (025

Field trials, conducted in Kenya, showed that application

of 330 ml fenthion and 660 ml hydrolysed protein in 66 1

of water per ha to every 4th row of coffee gave satisfactory
control of the fruit fly. (Abstracts on Tropical Agricul-
ture 1:7502170)

BARNES, B. N., RUST, D. J. y BOSMAN, I. P. Fruit fly brought to bay. Deciduous
Fruit Grower 25(5):126-129. 1975. (026

The Mediterranean fruit fly, Ceratdltdis capitata, and the
Natal fruit fly, Pterandrus hosa, are serious pests of top
fruit (mainly peaches) and grapevines. Details are given
of the recommended control measures on stone fruits.

(Horticultural Abstracts 46:5466)

Irradiation-disinfestation of export fruit as a quarantine treatment
for proclaimed insects: the potentialities and problems. In Congress of
the Entomological Society of Southern Africa, Stellenbosch, 1974. Proceed-
ings. Pretoria, South Africa, 1975. pp. 103-171. (027

The insect pests referred to in this review of the prospects
and problems of the disinfestaion of fruit in South Africa

by irradiation are Ceratitis capitata (Wied.), Dacus dorsa-
Lis Hend., Parlatoria ziziphus (Lucas), Pseudococcus comstockd



(Kuw.), P. manitimus (Ehrh.), Nipaecoccus nipae (Mask.) (P. ni-
pae) , Quadraspidiotus perniciodus (Comst.), Tetranychus medanie-
Li McG. and Cydia pomonella (L.) (Laspeyresia pomonella) .
(Review of Applied Entomology, A 64:5953)

BARNES, B. N. Mass rearing the Natal fruit fly Pterandrus nosa (Ksh.) (Diptera:
Trypetidae). Journal of the Entomological Society of Southern Africa 39(1):
121-124. 1976. (028

An improved method for rearing Ceratitis rosa Karsch (Pteran-
dnwus hosa) that was developed in South Africa in connection
with investigations on the use of irradiation to control C.
rosa and C. capitata (Wied.) in packed export fruit is des-
cribed. It differs from earlier methods in the composition
of the larval rearing medium and in the methods for collect-
ing eggs and pupae. (Review of Applied Entomology, A
65:681)

BELOCOPITOW, E., MARECHAL, L. R. y QUESADA ALLUE, L. A. Enzymatic synthesis of
polyprenol monophosphate mannose in insects. Molecular and Cellular Bio-
chemistry 16(2/3):127-134. 1977. (029

In studies in Argentina in which larvae and pupae of Ceratitis
caplLtata (Wied.) and nymphs of Trlatoma Angestans (Klug) were
used, the microsomal fraction of insects was found to contain
an enzyme transforming mannose from guanosine diphosphate man-
nose to an endogenous or exogenous insect lipid and to other
acceptors such as dolichol monophosphate or ficaprenol mono-
phosphate. This activity was dependent on the presence of
Triton X-100 and magnesium ions, the optimum concentration of
the latter being 10 mM. The optimum temperature of the reac-
tion was 25°C, and the maximum activity was obtained at pH 7.9.
The mannolipid formed behaved as a monophosphodiester when
chromatographed on DEAE-cellulose. Its behaviour indicates
the presence of a number of isoprenyl units similar to the
dolichol and different from the ficaprenol derivative. Sta-
bility to phenol treatment indicated that the lipid fraction
of the mannolipid is an a-saturated polyprenol phosphate si-
milar to dolichol monophosphate. (Review of Applied Ento-
mology, A 66:2981)

* BENNETT, F. D. y SQUIRE, F. A. Investigations on the biological control of some
insect pests in Bolivia. PANS 18(4):459-467. 1972. (030

In 1963 proposals for the introduction of natural enemies of
three widespread insect pests of agricultural crops into Bo-
livia were submitted to the Ministry of Overseas Development
(United Kingdom). Following a later visit funds were provid-
ed to cover the costs of procuring and shipping stocks to
Bolivia where, under the supervision of the British Mission
in Tropical Agriculture, Bolivian counterpart entomologists
undertook laboratory tests and made field releases. Provi-
sion also was made for periodic visits by a member of the
CIBC staff and interim reports were prepared following each
visit. The project, due to terminate in 1971, was extended



for a further year and a final visit to Bolivia was made in
March 1972. Although most of the information included here-
in is given in earlier unpublished reports, details of the
various introductions, field recoveries in Bolivia, etc., are
summarised to make this report more comprehensive. The three
pests for which natural enemies were requested were the follow-
ing: the corn earworm Heliothis zea (Boddie), the sugar-cane
borers Diathaea spp., and the Mediterranean fruit fly, Ceratd-
s capitata (Wied.). Later when World Health Organization
funds became available to the CIBC, work was started on the
search for parasites of triatomines.

BERVILLE, P. La lutte contre la mouche des fruits en Espagne. Phytoma 21(210):
35-36. 1969. (031

An outbreak of Cernatditis capitata (Wied.) on orange in Spain

in 1964, so severe that it resulted in the rejection of large
quantities of fruit intended for export to France and Germany,
was brought under control by a government-sponsored spray pro-
gramme in 1965-68. The author describes a survey made by him-
self in October 1968 of the various types of treatment contain-
ed in this programme. These included sprays from aeroplanes

in the Provinces of Castille, Valencia and Seville, from heli-
copters in the Province of Alicante and from ground apparatus
in the Provinces of Tarragona, Murcia, Almeria, Granada and
Cordoba, the insecticide in each case being fenthion mixed
with a protein bait to attract adults from the untreated strips
that were left between the sprayed ones in order to maintain
populations of the natural enemies of C. cap{tata. Catches of
adults in traps hung in the orange trees indicated the inter-
vals at which treatment needed to be repeated; usually three
applications 15-30 days apart were made during the summer and
autumn. Other fruit trees near orange groves were also inspect-
ed and sprayed. Treatment against insect pests of Cithus other
than Ceratitis (mostly Coccids and aphids) was organised local-
ly and carried out concurrently with ground sprayers only.

The programme had excellent results, although occasional infest-
ed fruits were still found among oranges intended for export.

(Review of Applied Entomology, A 58:3413)

BIASE, L. M. DE. Gli afidi (Homoptera-Aphidoidea) degli agrumi in Calabria.
Bollettino del Laboratorio di Entomologia Agraria 'Filippo Silvestri' 32:
111-124. 1975. (032

During an investigation in 1971-73 on the aphid fauna of
C{thus in some parts of Calabria in Italy, Myzu/s pesrsicae
(sulz.), Macrosdphum euphorbiae (Thos.), Toxoptera auwrantii
(Boy) , Rhopalosiphum maidis (Fitch), Aphis citricofa v.d.
Goot, A. craccivora Koch and A. gossypil Glov. were found.
A key is given to these species together with information
on their morpholohy and food-plants. A. citricola caused
greater damage than any of the other species. The use of
light mineral oils in alternate years, and occasional ap-
plications of dimethoate against Cernatdltis capitata (Wied.)
were sufficient to maintain aphid populations below the
economic level in the areas studied. (Review of Applied
Entomology, A 64:6746)



BOHM, H. 25 years of the fall webworm (Hyphantria cunea Drury) and the Mediter-
ranean fruit fly (Ceratitis capitata Wied.) in Austria. In Faber, W. Land-
und Forstwirtschaftliche Forschung in Osterreich. Austria, Osterreichischer
Agrarverlag, 1976. pp. 81-88. (033

Hyphantria cunea (Dru.) was first recorded in Austria in 1951
and Ceratitis capitata (wied.) in 1931, becoming a pest of or-
chards in the Vienna area in 1952. The past and present dis-
tribution of H. cunea (in the east of the country) is describ-
ed with the aid of maps, and notes are provided on the food-
plants, biology and control of the arctiid there. Its natural
enemies are discussed, and a list is given of 8 hymenopterous
and dipterous parasites (mainly polyphagous species) that have
been found in the outbreak area. Notes are also provided on
the biology, injuriousness and control of C. capitata in or-
chards in the Vienna area. (Review of Applied Entomology, A
65:4851)

BOYES, W. W. y GINSBURG, L. Navel and Valencia Late storage at temperatures low
enough to destroy all traces of fruit fly. South African Citrus Journal,
no. 425:5-12. 1969. (034

The development of cold injury was studied in oranges subject-
ed to low temperatures to destroy traces of fruit fly. The
development of rind stain in Washington Navels was much more
severe at 31°F and 34° than at 40°. There was a definite
increase in rind stain with longer storage time. After two
weeks the incidence of rind stain at 31° was only slight,

which is of importance since the sterilization period for

fruit fly at this temperature is only 12 days. Navel oranges
picked during the early season showed far less rind stain dam-
age than those picked during the late season. Damage due to
rind pitting was slight and found at all temperatures. Rind
stain damage in Valencia Late oranges was less severe in fruit
stored at 31° than in that stored at 34°. The time/temperature
relationship was more pronounced than with Navels. 1In contrast
to Navels, early-season Valencias were more prone to cold in-
jury than late-season Valencias. The difference in cold injury
in oranges from different areas was less than in oranges from
the same area harvested at different times of the year. The
size of the oranges played little role in the subsequent de-
velopment of cold injury. The loss in weight of oranges stored
at 31° was half that of comparable oranges stored at 40°. All
oranges were stored at temperatures of 31° to 34° for periods
long enough to sterilize them against Mediterranean (Ceratitis
capitata) and Natal (Pterandrus rosa) fruit flies, but no long
enough against false codling moth (Crytophlebia Leucotreta) .
(Horticultural Abstracts 40:2282).

BOZZINI, A. y MURTAS, I. D. DE. Insect pest control and insect breeding. Redia
56:473-487. 1975, (035

After a discussion of modern trends towards biological and in-
tegrated methods of insect control, including the sterile-
adult technique, attention is drawn to the importance of cor-
rect methods of rearing insects on a large scale for this



purpose. It is suggested that mass-rearing is the first stage
towards domestication, and therefore ought to follow rules of
selection for improvement of the strain, whereas laboratory po-
pulations reared without deliberate selection tend to decline
in sexual competitiveness and egg viability; the depressive
effect of inbreeding on a population is a common problem and
could be combated by periodic introduction of wild-caught males.
The difficulties of mass-rearing and possible methods of over-
coming them are illustrated by a detailed account of selection
experiments with a laboratory population of Ceratitis capifata
(Wied.). (Review of Applied Entomology, A 65:2544)

* BURDITT JUNIOR, A. K. Factors affecting rate of loss of trimedlure used to bait
traps for fruit flies in Florida. Florida Entomologist 57(4):371-376. 1974.
(036

Test were made to determine the rate of loss of trimedlure
(g/wick per week) impregnated on cotton dental wicks (3/4

X 1 inch or 3/8 x 2 inch) and exposed in plastic fruit fly
traps in central Florida. The rate of loss from wicks
placed on the sunny side of trees was significantly great-
er than that from wicks placed on the shady side. However,
the rate of loss from the two sizes of wicks on the sunny
side of trees were not significantly different. The 2-inch
wicks held less lure and had to be retreated with attractant
more often than the 1-inch wicks. Temperature was the most
important factor influencing the rate of loss of trimedlure.

* BUSSEL, J. y KAMBUROV, S. S. Ethylene dibromide fumigation of citrus fruit to
control the Mediterranean fruit fly, Ceratitis capitata (Wied.). Journal
of the American Society for Horticultural Science 101(1):11-14. 1976. (037

Grapefruit, orange, and lemon fruits were fumigated with
ethylene dibromide (EDB) at 12 and 14 g/m3 for two hour
exposures against eggs, larvae, and pupae of the Mediter-
ranean fruit fly. Grapefruit also was fumigated at 16 g/m3
for 2 and 2.5 hr exposures. EDB sorption was determined

in an empty chamber and when the chamber was loaded with
fruit. At EDB dosages of 12 and 14 g/m3, a complete kill
of eggs, larvae, and pupae was obtained by fumigating ar-
tificially infested oranges and lemons. With grapefruit,
complete kill of eggs and pupae and high mortality of lar-
vae were obtained at those dosages. When the dosage was
increased to 16 g/m3 and exposure prolonged to 2.5 hr a
100% kill of larvae was obtained. All citrus fruits were
tolerant to dosages used and no peel injury occurred dur-
ing subsequent 1 month storage and 2 weeks under shelf-life
conditions. The rate of EDB residue desorption from various
citrus fruits after fumigation was determined. The amounts
of inorganic bromide residue resulting from fumigation were
below safety limits.
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* CABEZUELO PEREZ, P. y SAMPAYO FERNANDEZ, M. Primeros ensayos de ''lucha dirigida",
previos al establecimiento de un programa de 'lucha integrada'. Boletin In-
formativo de Plagas, no. 96:55-80. 1972. (038

Puntos de partida: La ocasién presentada con motivo de las
Jornadas de Estudio sobre Lucha Integrada de cambiar impre-
siones con los sefiores Arroyo, BAudemard, Baggiolini, Biliotti,
Feron, Milaire, sobre las posibilidades de la lucha integrada
en Espafa, fue el punto de partida de esta idea. Se contaba
ademids con el ofrecimiento del sefior Boné de una finca de pe-
ral y melocotonero, préxima a la Estacidén y con un grave pro-
blema de "arafia roja". Se decidid, por tanto, empezar a dar
los primeros pasos en esta linea. Fases del programa: La
primera fase era ldgicamente hacer un inventario de problemas
mediante una observacidén invernal y una encuesta a los res-
ponsables de la finca. La segunda decisidn tomada fue la de
eliminar de los programas algunos insecticidas y fungicidas
reputados como "favorecedores" de la pululacidn de "arafia
roja". La tercera fase fue la de hacer sistemidticamente ob-
servaciones en los momentos clave de la biologia de las dife-
rentes plagas, orientados por las observaciones hechas por el
Departamento en sus parcelas "clinicas". La cuarta parte
(sin duda la mas delicada) era la de tomar decisiones respecto
a los tratamientos. En este sentido se ha procurado siempre
delimitar las parcelas o focos mds atacados en los que se jus-—
tificaba una aplicacidn, de forma que pocas veces los trata-
mientos han sido generales. En este punto se puede decir que
para el primer afio habfa que mostrarse prudentes, por tratar-
se de una finca de propiedad particular, y por la falta de
experiencia en el sentido de saber a piloid si un determinado
nivel de poblacidn es susceptible o no de un tratamiento in-
mediato; asi se tiene la impresidén de haber dado excesivos
tratamientos contra el "agusanado" y el "pulgdn verde". Pero
precisamente para corregir estas lagunas se ha programado es-
te 'ensayo' que ha de durar varios ahnos. Ventajas consequi-
das: La primera ha sido la de simplificar enormemente los
programas de tratamientos que venian siguiéndose en esta finca.
La segunda, el disminuir el nimero de aplicaciones con su do-
ble ventaja econdmica y bioldgica. La tercera, solucionar
favorablemente el principal problema que tenia esta finca:

la "arafa roja", cuyo nivel de poblacidn en la actualidad es
bajisimo. Problemas que subsisten: E1 "plomo" del meloco-
tonero, sobre el cuval poco o nada puede hacerse, y que se es-
pera resuelva el propio agricultor arrancando los arboles afec-
tados. El "moteado" del peral, donde el ahorro de tratamien-
tos viene impuesto por la evolucidn del clima, aunque, por su-
puesto, no se dari el mismo trato a la variedad "Blanquilla",
sumamente sensible, que a la "Limonera", pricticamente resis-
tente. El "pulgdn verde" del melocotonero para el cual la
lucha ha de recomenzar cada afno, ya que el nivel de puestas

de invierno es independiente de que se haya combatido bien el
ano anterior, pues los individuos que la realizan proceden de
otros cultivos en vuelo de retorno. De todas formas, la pro-
teccidn lograda este aflo ha sido satisfactoria, pero se tiene
la impresidn de que se podia haber ahorrado algiin tratamiento.
Previsiones futuras: Las previsiones de este programa para
los prdoximos afios son los siguientes: Continuar este progra-
ma de lucha dirigida procurando el maximo ahorro de tratamiento
compatible con el buen estado sanitario de las plantaciones.
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Comenzar a hacer observaciones sobre la fauna auxiliar. Para
mosca del mediterrineo, tratamiento con Fenthion e instalacidn
de trampas de captura. Ir formando al encargado de la finca
para que poco a poco sea €l quien realice la mayor parte de

las observaciones y tome las decisiones correspondientes. Por
nuestra parte, el interés se centra en ir cogiendo practica me-
diante el establecimiento de programas de lucha dirigida, para,
si ello es posible, de acuerdo con los resultados obtenidos,
pasar a la aplicacidén de este nuevo concepto de proteccidn an-
tiparasitaria "la lucha integrada" en algunas fincas piloto.

CORRAL, M. Efecto de la radiaci6én gamma sobre la biologia de la pri-

generacion de la mosca del Mediterraneo, Ceratitis capitata Wied.
Agrondmica (Colombia) 22(1):1-24. 1972.

En la presente investigacidn se trabajd con la mosca del medi-
terradneo, Ceratitis capitata Wied., a fin de estudiar la posi-
ble accidn que la radiacidén gamma pudiera tener sobre los di-
ferentes estados que comprende el ciclo bioldgico de la mosca
del mediterraneo, cuando &sta proviene de pupas irradiadas.
Partiendo de pupas irradiadas con una dosis de 10.000r se
efectuaron los cruzamientos de 2.500 machos provenientes de
pupas irradiadas, con 2.500 hembras normales a fin de obte-
ner grandes cantidades de huevos, de los cuales se utiliza-
ron las larvas que lograron eclosionar para iniciar el estu-
dio. EIl porcentaje de fertilidad que se obtuvo y con el cual
se trabajd durante toda la investigacién fue de 0,18% de fer-
tilidad. Partiendo de un nimero de 2.000 larvas (proceden-
tes de padre irradiado y madre normal) se estudid la duracidn
del estado larval, el porcentaje de pupacidn, la duracidn del
estado pupal, el porcentaje de emergencia de adultos, la fer-
tilidad de los adultos y su longevidad. Se encontrd que la
radiacidn gamma no tiene influencia sobre el periodo de incu-
bacidn del huevo de la mosca del mediterrdneo. La superviven-
cia, medida en la cantidad de larvas que lograron nacer de hue-
vos puestos por hembras normales que copularon con machos pro-
cedentes de pupas irradiadas, fue de 0,18%. El periodo larval
se ve afectado por la radiacidén mientras que el periodo pupal
no es afectado por ésta. El porcentaje de pupacidén de larvas
desarrolladas de huevos puestos por hembras normales que copu-
laron con machos procedentes de pupas irradiadas fue inferior
al porcentaje de pupacidén de las larvas desarrolladas de hue-
vos puestos por hembras normales que copularon con machos nor-
males. La emergencia de los adultos procedentes de pupas
irradiadas fue inferior al porcentaje de emergencia de adultos
procedentes de pupas normales. La emergencia de hembras pro-
cedentes de pupas irradiadas fue inferior a la emergencia de
hembras procedentes de pupas normales mientras que la emer-
gencia de machos procedentes de pupas irradiadas fue mayor

que la de los machos procedentes de pupas normales. La ra-
diacidén gamma tiene influencia sobre la fertilidad de la
hembra y del macho de la mosca del mediterrdneo ya que la re-
duce en 75,5% y 36,4% con respecto a los adultos normales.

La longevidad de los machos tanto irradiados como normales

es inferior a la longevidad de las hembras de las mismas pro-
cedencias.

(039
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Altérations de la morphogen®se nymphale de Ceratitis capitata

Wied. (Insecte, Diptére) aprds irradiation y de larves du stade terminal.
Comptes Rendus Hebdomadaires des Séances de 1'Académie des Sciences, D

273(1) :79-82.

1971. (040

Des irradiations y de larves de Ceratitis capitata au troisieme
stade, 30 h avant la période critique, 3 des doses inférieures
3 40 Krads, ne causent aucune perturbation inmmédiate des phé-
noménes d'apolysis et d'ecdysis qui accompagnent la mue nympha-
le. Si le contr8le endocrine et les mouvements morphogénétiques
conduisant 3 la nymphe phanérocéphale ne semblent pas affectés,

conidae).

1l'atrophie des fourreaux correspondant aux disques imaginaux
dénote, par contre, une radiosensibilité particuliére des or-
ganes a forte activité mitotique, en voie de différenciation.

Les relations hte-parasite dans le couple Ceratitis capitata Wiede-
mann (Diptera, Trypetidae) et Opius concolor Szepligetti (Hymenoptera, Bra-

I. Morphologie et organogenése de Ceratitis capitata (dévelop-

pement larvaire et nymphal) et d'Opius concolor (développement embryonnaire
et larvaire). Amnales de Zoologie, Ecologie Animale 4(4):427-481.

By comparing cuticle structures of larvae of Ceratitis capi-
fata we have been able to note the characteristics defining
each of the three larval instars. A cellular epidermic
strain corresponding to the dehiscence line of the puparium
has been noticed; its evolution has been studies during the
last two instars. The cuticle structures have been investi-
gated by cytological methods during the puparium formation,
in order to study the infracuticle evolution. The methods
of investigation of the cuticle, when applied to the pupa re-
sult in a better definition of the structural characteristics
needed for the diagnosis of the phases of the pupal develop-
ment, and are displayed in a chronological table. The study
of the embryonic morphology and of the morphological and or-
ganogenetical development of the larvae of Opiub concolon has
resulted in an accurate knowledge of the phenomenology and
chronology of development of this Braconid. It was possible
to describe the larval anatomy as soon as the 1st instar £n
Zoto and at the cellular level, using particular techniques
of dissection and histologic and cuticle colorations. The
existence of 4 larval instars has thus been made obvious for
Opius concolor. This study has given biometrical data for
the cephalic structures (mandibles, stomodeum, tentorium)

and morphological observations for the organs in constant
retrogression (pronotum and caudal processes) or presenting

a progressive differentiation (nervous system, imaginal discs).

1972.

(041

Retard et arrét de la formation du puparium apr&s irradiation gamma

des larves du dernier stade de Ceratitis capitata (Dipt. trypetidae).

Annales de la Société Entomologique de France 8(3):707-727. 1972.

The author reviews from the literature the effect on the pu-
pation of larvae of Coleoptera, Lepidoptera, Hymenoptera and
Diptera of exposure to y-radiation or X-rays and gives a de-
tailed account of studies in France on the effects on the

(042
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formation of the puparium of Ceratitis capitata (Wied.) of ex-
posure of the lagt-instar larvae to y-radiation from a radio-
active cobalt ( Co) source. It was established that the cri-
tical period during which the moulting hormone responsible for
the formation of the puparium is active begins 2-3 h after the
characteristic 'jump' made by the full-fed larvae, that is,
some 5-6 h before the formation of the puparium. Larvae were
exposed to doses of 1, 5, 10, 20, 40, 60, 80 or 95 krad, 2, 6
or 30 h before the critical period or 2 h after it. Irradia-
tion delayed the formation of the puparium. When the larvae
were irradiated after the critical period, in most cases the
formation of the puparium was delayed by up to 1 h, but the de-
lay was not a function of the dose and individuals exposed to
5 or 40 krad formed puparia earlier than non-irradiated indi-
viduals. When the larvae were irradiated 2 h before the cri-
tical period, the delay in puparium formation was a function
of the dose and varied from 0.47 h to 2.6 h. The correspond-
ing delays following irradiation 6 h before the critical period
ranged from 0.28 to 1.92 days, doses of 5 and 20 krad being
sufficient to induce delays of 0.6 and 0.91 days, respective-
ly. When larvae were irradiated 30 h before the critical pe-
riod, 20 krad and 40-60 krad resulted in delays of about 2

and 3 days, respectively. Only 41 and 23% of the larvae ex-
posed to 80 and 95 krad, respectively, succeeded in forming
puparia. Considerable numbers of the larvae exposed to 80-95
krad 6 h before the critical period were also unable to form
puparia. All doses between 5 and 95 krad were lethal; and
no adults emerged from any of the puparia formed. Possible
mechanisms by which irradiation effects the activity of the
moulting hormone are discussed. The author also discusses

the practical value of the present findings for studies on

the relation between C. capitata and its parasite Opdus con-
colon Szépl., which, in the laboratory, has been found to
oviposit in the last instar larva between the 'jump' and the
formation of the puparium. (Review of Applied Entomology, A
62:2113)

* CALS-USCIATI, J. Répercussion de la modification du cycle normal de Ceratitis
capitata Wied (Diptere Trypetidae), par irradiation y et injection d'ecdy-
sone, sur le développement de son parasite Opius concofor Szepl. (Hyménop-
tere Braconidae). Comptes Rendus Hebdomadaires des Séances de 1'Académie
des Sciences, D 281(4):275-278. 1975. (043

Dans les larves permanentes de Cerafdit(s, obtenues par irra-
diation y, 1l'Hyménoptére parasite se développe normalement
jusqu'au premier stade larvaire, mais les larves primaires
d'OpLuA n'achévent pas leur croissance ¢t ne muent pas. La
reprise du développement des larves permanentes de 1'hdte,
provoquée par une injection d'ecdysone, induit la reprise
de la croissance de la larve primaire d'Opius et le dérou-
lement de sa mue. Les mues larvaires ultérieures sont nor-
males. Les modifications de l'activité métabolique de
l'hote, sous 1l'effet de 1l'ecdysone, pourraient &tre res-
ponsables de la reprise du développement du parasite.
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Evolucidn de los tratamientos contra Ceratitis capitata en

Boletin Informativo de Plagas, no. 92:23-31.

(044

El autor hace una resefia sobre los antecedentes de la creacidn
de la Comisidn Provincial de Lucha contra la Ceratitis capita-
Xa; da a conocer criterios que se consideraron necesarios pa-
ra alcanzar el éxito en la lucha contra la Ceratditis; oportu-
nidad de las aplicaciones, segiin biologia del insecto: trata-
miento sobre amplias superficies en muy corto espacio de tiem-
po; método de aplicacidn y productos plaguicidas adecuados
(se utilizaron Lebaycid-50-E /50% de Fentidn/ y Cebo Buminal

/proteinas hidrolizadas/) ;

Malathion U.L.V.; direccidn técnica {nica.
de la evaluacion de los tratamientos realizados desde 1966,
asi como de costos.

en 1968 se introduce el uso de
Hace un anilisis

Evolucidn del nimero de tratamientos

HECTAREAS CON:

Afo O. trat. 1 trat. 2 trat 3 trat. 4 trat. 5 trat. 6 trat.
1966 — — — 72.873 — _ —
1967 — — 26.573 46.300 - — —_—
1968 — 98 13.845 18.736 15.475 19.793 4924
1969 5.077 30.272 17.945 12.227 850 — —_
1970 19.947 24.813 16.322 9915 1.874 —_— —
1971 72.349 522 —_ —_ —_ _ —_

NOTA.—Durante 1969 se efectu¢ tratamiento terrestre’ sobre 6.500 Ha.

Evolucién de costos de tratamiento contra Ceratitis capitata

Aio Aplicacion Productos Total

1966 25.801.875 30.610.406 56.412.281
1967 17.998.290 26.097.520 44.095.810
1968 12.317.776 22.523.060 34.840.836
1969 tratamiento aéreo 3.399.420 7.348.224

tratamiento terrestre 4.989.103 5.144.580 20.881.327
1970 4.189.018 6.475.780 10.664.798
1971 44.935 68.250 113.185

Indica que se puede considerar practicamente erradicada la

Ceratitis capitata de la Provincia de Valencia. (Cuadros
del autor). (CV)
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CARMI, Y. y CALDERON, M. Fumigation of citrus fruit with mixtures of ethylene
dibromide (EDB) and carbon dioxide. Israel. Stored Products Division. Pro-
gress Report 1977/78, no. 117. 1978. pp. 41-46. (045

Valencia oranges were fumigated with EDB at 2-6 mg/l or EDB +
CO, at 0-15%. The addition of COy did not significantly in-
crease the toxicity of EDB to Ceratditis capitata larvae in
the fruit. The effective dosage of EDB for larvae control
was 6 g/m3. (Horticultural Abstracts 49:6289)

CASILLI, 0., LACCONE, G. y BALACCO, L. La lotta contro la mosca della frutta
(Ceratitis capitata Wied.) su agrumi in Puglia. In Congresso Nazionale
Italiano di Entomologia, 11., Portici-Sorrento, 1976. Atti. Napoli, 1978.
pp. 385-389. (046

Tests in 1974-75 for the control of Ceratitis capitata (wied.)
in orange and mandarin groves at Taranto in the Italian Prov-
ince of Puglia, with protein baits (Buminal and Nasiman)
treated with 0.5% fenthion and with sprays containing a for-
mulation of dimethoate (Aragol) at 150 or 300 g/hl, confirmed
indications from previous authors reviewed in the literature
that the incidence of damage to citrus by this pest in this
region did not warrant regular chemical treatment; however,
they also confirmed the effectiveness of poisoned baits if
and when treatment again becomes necessary. (Review of

Applied Entomology, A 67:990)

CASTILLON, M. P. et al. Biochemistry of the development of the fly Ceratitis
capitata; evolution of fatty acids of individual phospholipids. Insect
Biochemistry 1(3):309-315. 1971. (047

et al. Biochemistry of the development of the insects Dacus ofeae
and Ceratitis capitata; evolution on the phospholipids. Comparative Bio-
chemistry and Physiology 38B:109-117. 1971. (048

, CATALAN, R. E. y MUNICIO, A. M. Effect of whole-body irradiation of
pharate adult Ceratitis capitata on the activity of acetylcholinesterase
during final development. Journal of Insect Physiology 18(3):565-570.

1972. (049

Acetylcholinesterase activity has been studied during the
development of Cerati{tis capitata and under several y-ir-
radiation conditions. A slight and gradual increase takes
place until the 4 day pharate adult from which the activi-
ty rises more sharply reaching the maximum level at 3 to

4 days after emergence. Irradiation (8:4 krad) of 4 day
pharate adults reduced emergence and the levels of enzy-
matic activity, but its effect on the non-emerged pharate
adults is very similar to that on emerged adult insects.
Doses of 18 krad completely prevented emergence.
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CASTILLON, M. P. et al. Time course of 32P orthophosphate incorporation into
different classes of phospholipids by larval and pharate adult homogenates
of Ceratitis capitata. Insect Biochemistry 2(5):1-7. 1972. (050

. Adenyl cyclase variation during development of insect Ceratitis
capitata. FEBS Letters 32(1):113-115. 1973. (051

et al. Biochemistry of the insects Dacus ofeae and Ceratitis capitata.
Changes of cholinesterases and triglyceride hydrolyzing enzymes. Compara-
tive Biochemistry and Physiology, B 44(3):639-646. 1973. (052

et al. Effect of dietary lipids on phospholipid composition of Cera-

Lty capitata. Journal of Insect Physiology 20(3):507-512. 1974. (053

The effects of varying the nature of lipids in the diet of
Cernatitis capitata larvae on the levels of total phospholi-
pids and the different phospholipid classes in larvae and
pharate adults were investigated. Reduction of lipids in
the diet caused no change in the phospholipid levels of
larvae, whereas the addition of either saturated or un-
saturated fatty acids to the diet clearly increased these
levels as a consequence of the significant increase in the
content of phosphatidylethanolamine. Metamorphosis is ac-
companied with a notable decrease in the content of phos-
pholipids regardless of the diets on which larvae were
reared; this diminution was particularly remarkable in the
case of larvae fed on linoleic acid-supplemented diet, and
it affects both phosphatidylcholine and phosphatidylethano-
lamine. The presence of cholesterol in the diets of larvae
exhibited a general tendency to counterbalance the decrease
that occurs during metamorphosis, which is induced by the
higher content of phosphatidylethanolamine.

CATALAN, R. E., VILA, T. y CASTILLON, M. P. Cyclic AMP during development and
ageing of the insect Ceratitis capitata. Experientia 32(7):843-844. 1976.
(054

In further investigations on enzyme systems in Ceratitis
capitata (Wied.), cyclic AMP was determined during develop-
ment and ageing. The concentration of the nucleotide reach-
ed a peak at apolysis, with a sharp decline in the pharate
adult stage. A gradual increase took place through adult
life, a maximum being reached at the end of life. These
results are discussed in relation to the function of the
nucleotide in vertebrates, in which it has been suggested

to be the second messenger which mediates the action of a
variety of hormones and neurohormones. (Review of Ap-

plied Entomology, A 65:3018)

, CASTILLON, M. P. y MUNICIO, A. M. Cyclic nucleotide cyclase varia-
tion during development of the insect Ceratitis capitata. Biochemical and
Biophysical Research Communications 69(4):914-919. 1976. (055



CATALAN, R. E., CASTILLON, M. P. y MUNICIO, A. M. Variation of the levels of
cyclic AMP and cyclic GMP during development of the insect Ceratitis capi-
Ztata. Biochemical and Biophysical Research Communications 72(1):184-189.
1976. (056

* CAUSSE, R. Etude, au moyen d'insectes irradiés, des conséquences de deux accou-
plements succe551fs chez la mouche medlterraneenne des fruits Ceratitis
capitata Wied. (Dipt. Trypetidae). Annales de Zoologie: Ecologie Animale
2(4):607-615. 1970. (057

The relative distribution of sperm in cases of multiple matings
among Ceratditis capitata Wied. was investigated. Females were
allowed to mate successively with normal males and males emerg-
ed from 8 days 9000 rads irradiated pupae and opposite. Dur-
ing the two or three days after the first mating the fecunda-
tion is achieved by the last introduced sperm. These sperm
accumulate probably at the entry of the spermatheca or in the
female genital ducts and so are the best situated to fertilize
the eggs. Then occurs an equal competition between the normal
and irradiated sperm. The two kinds of gametes mix in the fe-
male spermathecae with the approximate rate of 3/4 and 1/4.
Those introduced during the second mating represent only 1/4 of
the total stock of sperm.

* . Ontogenese des cellules reproductrices chez Ceratitis capitata Wiede-
~ mann (Dlptere Trypetidae). Annales de Zoologie: Ecologie Animale 4(1):35-53.
1972. (058

The ontogenesis of reproductive cells in C. capditata evolves
as a classic process already observed in other Cyclorrhaphae
Diptera and the sexual differenciation may be observed from
the 3rd instar larva. The spermatogenesis occurs mainly
during the pupal stage: the first spermatids develop in the
three days old pupa. The testes develop completely only in
the five days old adult insect. The ovogenesis is slow dur-
ing the pupal stage when the differenciation of the ovarioles
and of the first folicles occurs. From the two days old adult
insect, the growth of the follicles takes place very fast and
the females reach their complete sexual maturity when they are
five days old. The ovary is of the polytrophic meroistic
type, with four successive divisions of the preovocyte.

. Etude d'un rythme circadien du comportement de prénymphose chez Cera-
© Ais capitata Wiedemann (Diptere Trypetidae). Annales de Zoologie: Eco-
logie Animale 6(4):475-498. 1974. (059

The emergence behaviour from the breeding medium shows a pe-
culiar habit of the larval jumping in search of a nymphal
substrate. This emergence shows a circadian rythmn in di-
rect relationship with the light/dark cycle. In natural
conditions of dayly fluctuating light as well as in labora-
tory 12 : 12 LD cycle (and at constant temperature), this
behaviour displays itself in a short time period of 3-4

hours. It occurs during the last hours of darkness and the
first hour of light. 1In variable LD cycle the characteristics
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of the rhythm include: a) a peack of activity on the 10th-
13th hour after the transition from light to dark, and b)
another period of activity induced by the first hour of light.
This rhythm in endogenous and persists in a 24-hourly period-
icity in constant darkness if the larvae have been reared in
LD cycle or even exposed to a single time-cue at the end of
their larval life. The circadian rhythm appears also if cons-
tant light or constant darkness have been maintained since
the eggs laying but the amplitude is then very narrow. A
single transition from light to dark increases the rhythm am-
plitude, more especially so if this change happens late in
the larval life.

* CAUSSE, R. Influence du sex-ratio sur le nombre d'accouplements dans une po-
pulation de Ceratitis capitata Wiedemann (Diptere Trypetidae). Annales
de Zoologie: Ecologie Animale 6(4):499-502. 1974. (060

In a population of C. capitata confined in a cage, the maxi-
mum of matings in a limited time occurs when the number of
males is lower than the number of females. This phenomenon
is important for certain experimental works and might play

a role in the population dynamics of this insect.

CAVALLORO, R. y DELRIO, G. Studi sulla radiosterilizzazione di Ceratditis capi-
fata Wiedemann e sul comportamento dell'insetto normale e sterile. Redia
52:511-547. 1971. (061

Investigations into the sexual biology of Ceratditis capitata
(Wied.) and the effects of irradiation on it were carried out
in the laboratory at Ispra in Italy in view of the reduced
competitiveness of completely sterilised males and the current
interest in using males irradiated at lower rates for control
purposes. Results were obtained by direct observation of in-
sects marked with fluorescent pigments, by examination of the
spermathecae of dissected females and by counting the eggs
that were laid and hatched. Close relations were found be-
tween the beginning of pairing and the number, duration and
frequency of matings on the one hand and photoperiod, diet,
female size and the physiological state of the male on the
other. A factor was found to be transmitted by the male dur-
ing copulation that made females unreceptive to subsequent
matings at least for a time, even if the first male was
sterile or aspermic or the mating period was interrupted.

The sensitivity of C. capifata to y-radiation at each stage

of its life-cycle was determined. The dose giving total male
sterility was established as 12 krad for pupae two days before
adult emergence and 13 krad for adults one day after emergence.
The substerilising doses that allowed males to remain competi-
tive while reducing fertility to about 3% were found to be 6
and 8 krad for pupae and adults, respectively, and the advis-
ability of releasing males treated in this way was confirmed.
In females that paired more than once, mating with a normal
and them with a sterile male reduced female fertility, where-
as mating firstly with a sterile and secondly with a normal
male increased if. Females proved more sensitive than males
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to irradiation and were completely sterile after treatment at

4-5 krad, although they were still sexually vigorous and laid

a few non-viable eggs. It is recommended that sterile females
should also be considered for field release. (Review of Ap-

plied Entomology, A 62:1195)

CAVALLORO, R., DELRIO, G. y ANSEIMI, L. Criterio di stima dell'efficacia di
maschi sterili e substerili nella lotta contro gli insetti, con particolare
referimento a Ceratitis capitata Wiedemann. Note ed Appunti Sperimentali
di Entomologia Agraria 14:57-65. 1973. (062

The authors describe a simple mathematical method of evaluat-
ing the relative effectiveness of irradiated male insects with
various degrees of sterility and distributed in various ratios
to the males in the population to be controlled. A close po-
sitive correlation existed between the radiation dose and the
degree of sterility of the treated insects, and a close nega-
tive one between the dose and the degree of competitiveness;
there was also a correlation between dose, competitiveness and
the number of treated insects required to be distributed. The
validity of the model was tested on data concerning Cerati{tis
capitata (Wied.), and it was clearly shown that the use of
substerile males is more effective than the use of completely
sterile ones. (Review of Applied Entomology, A 63:1176)

y DEIRIO, G. The effects of fast neutrons on the Mediterranean fruit
fly (Ceratitis capitata Wiedemann). In International Plant Protection Con-
gress, 8th., Moscow, 1975. Reports and information. V. Biological and
genetic control. Moscow, USSR, 1975. v.5, pp. 53-62. (063

Laboratory test were carried out in Italy on the effect of
Ceratitis capitata (wWied.) of exposure to fast neutrons.
Males were generally more sensitive to treatment than were
females. The doses required to prevent adult emergence were
761, 761, 1521 and more than 2979 rad for eggs, newly hatch-
ed larvae, full-fed larvae, and pupae three days old, respec-
tively. Exposure of pupae or adults to 2979 rad caused a high
percentage of adult sterility, without affecting the length
of life. The data showed that neutrons were more effective
than y-radiation for producing mortality in the pre-imaginal
stages and dominant lethals in the adult stage (especially in
the male). When compared with normal males, those sterilised
with fast neutrons showed a higher sexual competitiveness
than did those sterilised with y-radiation. (Review of
Applied Entomology, A 65:970)

y DELRIO, G. Fattori edafici influenzanti 1'impupamento di Ceratitis
capitata Wiedemann. Bollettino del Laboratorio di Entomologia Agraria
'"Filippo Silvestri' 32:190-195. 1975. (064

During research on factors influencing the spread and fluc-
tuation of populations of Ceratditis capitata (Wied.) in
Ttaly, the effect of seven different soil types on the pupa-
tion of this tephritid was investigated in the laboratory.
It was found that pupation was affected not by the chemical
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composition of the soil but by its physical structure and mois-
ture content at the time of entry by the mature larvae, which
tended to enter more deeply into dry, cracked soil than into
wet soil but did not usually go further than 5 cm from the sur-
face; this was not deep enough to protect the ensuing pupae
from extremes of heat or cold or from predators, and these fac-
tors together were the main causes of pupal mortality during
the long period passed in the soil. (Review of Applied Ento-
mology, A 64:6464)

CAVALLORO, R. Measuring mating frequency rhythmicity, duration and refraction
in Ceratitis capitata. Bull. SROP Int. Organ Biol. Control Noxious Anim.
Plants West Palearctic Reg. Sec. 5:100-101. 1977. (065

CAVICCHI, S. Lo studio della Ceratitis capitata in laboratorio. I. Metodi di
allevamento (Diptera). Bollettino della Societa Entomologica Italiana
103(7/8):117-124. 1971. (066

Experimental rearing of Ceratitis capitata (Wied.) in the
laboratory has so far usually been carried out on a large
scale. However, mass rearing is not suitable for obtaining
genetic information requiring the observation of single
genotypes. Equipment devised and used at Bologna in Italy
for rearing in the mass, in small groups of 15 pairs and

in single pairs is described and illustrated. For large
numbers of flies, a cage 25 x 35 x 22 cm was used, with

a wooden frame and bottom, two glass sides and two wire-
mesh sides, the open end being covered with a sleeve of ny-
lon mesh; it contained artificial fruits for oviposition
and one of several adult diets, of which the most effective
(in terms of survival and fecundity) consisted of water,
agar, molasses, Nipagin and Nutramine (25%). Small groups
were kept in square boxes (9 x 7 x 7 cm) of transparent
polystyrene, to the open end of which a similar nylon
sleeve was fitted. Single pairs were kept in small cylin-
drical polystyrene tubes with push-in plastic tops; if

the adult diet was spread on the bottom of the tube, the
flies became stuck either in the medium itself or in the
condensation forming on the sides of the tube, and so holes
were bored in the bottom of an empty tube, which was then
placed on a metal tray containing the food. Comparison of
flies maintained according to these three techniques showed
that crowding stimulates reproduction; with isolated pairs,
only 30-40% of the females were fertilised and the number
of eggs/female was about half that produced by mass-reared
females. (Review of Applied Entomology, A 61:4849)

. Genetic polymorphism of puparium colour in Ceratitis capitata Wied.
Monitore Zoologico Italiano 7(3):135-144. 1973. (067
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* CAVIN, G. A. Programa de prevencién y cuarentena contra las moscas de las fru-
tas en los Estados Unidos de Norteamérica. Folia Entomoldgica Mexicana,
no. 39-40:178. 1978. (068

En este trabajo se da un panorama general de los trabajos de
prevencidn y cuarentena llevados a cabo con la mosca del me-
diterraneo, Ceratltis capiftata; la mosca oriental de la fru-
ta, Dacus dornsalis; 1la mosca del meldn, Dacus cucurbitae y

la mosca de la fruta, Anastrepha Ludens, especies de un poten-
cial econdmico ya conocido, que estin actualmente limitadas en
dreas relativamente pequefias de los Estados Unidos y que han
sido erradicadas una o mas veces del continente de Estados
Unidos.

* CERMELI L., M., NIEVES, M. y MENDOZA P., V. Estudios preliminares sobre las
moscas del fruto del durazno en las zonas altas de los Estados Aragua y Mi-
randa. In Jornadas Agrondémicas, Caracas, 1969. Memorias. Caracas, Vene-
zuela, 1970. v.4, 13 p. (Trabajo, no. 72). (069

Anastrepha fraterculus (w.) y Ceratitis capitata (w.)
(Diptera, Tephritidae) constituyen las especies de mayor
importancia como plagas del fruto en durazno. S.{fba gla-
bervuima (W.) es una especie frecuente pero su importancia
primaria no estd alin bien definida. Se describen las obser-
vaciones de campo efectuadas con trampas Steiner, siendo el
mejor atrayente para la mosca del mediterr@neo el Trimedlure
(winter grade) y como insecticida el diazinon (Basudin).

Para Anasitrnepha ninguno de los atrayentes resultd efectivo.
Se reportan los resultados de las capturas de Ceratitis en
varias localidades de la Colonia Tovar y E1 Jarillo en los
anos de 1967 y 1968. Las poblaciones de moscas de los fru-
tos en general sufren un aumento al comienzo de la estacidn
lluviosa y mantienen niveles altos hasta fines de ano, a
partir de noviembre disminuyen para llegar a un minimo en

los meses de sequia (enero-marzo). Los ataques son esporadi-
cos y muy localizados, pero de gran importancia econdmica.
Generalmente predomina una especie seglin la zona, pero se han
dado casos de ataques conjuntos por dos o las tres especies.
En pruebas con insecticidas, los mejores resultados se obtu-
vieron con aspersiones a bajo volumen con fention (Lebaycid)
o dimetoato (Dimetoato) en concentraciones del 5%, comenzando
las aplicaciones al aparecer los primeros frutos pintones y
repitiendo el tratamiento a los 20 dias.

* CHAILLOU, C. Effect of delayed availability of a site for ovoposition on Cera-
Btis capitata Wied. (Diptera, Trypetidae). Comptes Rendus Hebdomadaires
des Seances de 1'Academie des Sciences, D 272(8):1126-1129. 1971. (070

Certains stimulus, 1iés & un milieu favorable 3 la ponte,
peuvent accélérer le déroulement de la vitellogen®se et
conditionner le rejet d'oeufs en nombre important chez
certains Insectes. L'absence d'un lieu favorable & la
ponte réduit tr2s fortement la fécondité des femelles de
Ceratitis capitata w. L'introduction, différée au 10€
jour, d'un pondoir artificiel, permet 1'examen des réper-
cussions, de 1l'absence, pendant les 10 premiers jours de
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la vie imaginale de la femelle, des stimulations sensorielles
spécifiques de 1l'activité de ponte sur le fonctionnement ova-

rien et 1'évolution de la fécondité. Les observations portent
sur des couples isolés provenant de larves &levées au labora-
toire dans des conditions standard. La comparaison des para-

mdtres, caractérisant l'activité reproductrice dans les trois
situations, permet de mettre en évidence 1l'action du retard
3 1'introduction.

* CHAILLOU, C. Répercussions de la présence discontinue du pondoir su 1l'activité
de ponte de Ceratitis capitata W. (Diptere, Trypetidae). Comptes Rendus
Hebdomadaires des Seances de 1'Academie des Sciences, D 271(23):2179-2181.
1970. (071

Chez certains Insectes, une stimulation discontinue de l'acti-
vité de ponte a des répercussions sur le rythme et 1'importance
des effectifs &mis. Chez Ceratitis capitata W., en 1'absence
d'un lieu favorable & la ponte, les nombres d'oeufs déposés
sont trds faibles. La présence discontinue d'un pondoir arti-
ficiel, utilisé pour les élevages de masse de cet Insecte,
pendant un jour sur cing, permet d'examiner 1'influence de
1'interruption des stimulations sur 1'évolution de 1l'activi-

té de ponte des femelles. Les résultats obtenus avec une
introduction périodique du pondoir & partir du cinquidme et

du dixi&me jour sont comparés & ceux obtenus lorsque le pon-
doir est présent ou absent de fagon permanente, et, accessoire-
ment, lorsque le pondoir permanent est introduit le 10€ jour.
Toutes les expériences ont été effectudes sur des couples iso-
18s dds le stade imaginal et provenant d'une souche &levée au
laboratoire.

(HAMBERS, D. L. et al. Treating Tephritids with attractants to enhance their
effectiveness in sterile-release programs. Journal of Economic Entomology
65(1):279-282. 1972. (072

The following is virtually the authors' abstract. When adults
of Ceratitis capitata (wied.), Dacus dornsalis Hend. and D.
cucurbitae coq. were treated topically with the male attract-
ants trimedlure, methyl eugenol and cue-lure, respectively,
and placed in outdoor cages in Hawaii, untreated adults of

D. dornsalis and D. cucwrbitae were found to be attracted to
the treated ones. Also, males of D. cucwibifae that had

been exposed to the odour of cue-lure for 4-5 days after
adult emergence were subsequently 3-10 times less responsive
to traps baited with cue-lure, indicating that the flies had
become habituated to the attractant. It is concluded that
control or eradication by the techniques of male annihila-
tion and sterile release may be improved by using sterilised
insects that do not respond to mixtures of attractant and in-
secticide.  (Review of Applied Entomology, A 60:2535)
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* CHEIKH, M. et al. Suppression of the Mediterranean fruit fly in Tunisia with
released sterile insects. Journal of Economic Entomology 68(2):237-243.
1975. (073

The Government of Tunisia, U. S. Agency for International De-
velopment, and U. S. Department of Agriculture cooperatively
developed a program for suppression of Ceratl{tis capitata
(Wiedemann) in Tunisia. Mediterranean fruit flies were rear-
ed on an artificial diet, sterilized with 10 krad irradiation
from a cobalt source, and the emerged adults were marked and
then distributed by hand throughout the release area, 600 ha
in the vicinity of Porto-Farina. Some aerial releases were
made late in the season. Winter larval hosts were removed

to lower the over-wintering population, and sterile fly re-
leases were begun early (Mar. 1) to prevent fertile matings

of flies which emerged during warm winter days. All fruit on
the periphery of the release area was sprayed periodically

(5 applications), as was the major fruit-growing areas within
the region but outside the test zone, to minimize the possibi-
lity of fertile flies entering the release area. Daily from
March to November, ca. 1,000,000 sterile flies were released.
Trap catches indicated that the suppression obtained was about
equal to that obtained using poison bait sprays. The early pre-
ferred host crops had no or negligible infestation (loquats,
apricots, early peaches, and figs). The infestation of pre-
ferred summer fruits (peaches and figs) was reduced but not
controlled. Less susceptible summer fruits were seldom in-
fested. The estimated population was ca. 82.3% lower than

in the previous year when no releases were made. Isolation
and sterile fly distribution was inadequate to completely sup-
press the Mediterranean fruit fly population.

* CHINCHILLA SANTOS, J. J. Evaluacibn de tres atrayentes alimenticios para el
control de Ceratitis capitata, Wiedman. Tesis Ing. Agr. Guatemala, Uni-
versidad de San Carlos de Guatemala, Facultad de Agronomia, 1978. 36 p.

(074

Esta evaluacidn tuvo por objetivo principal el de seleccionar
el atrayente que mejor se adapte a las condiciones ecoldgicas
imperantes en Guatemala y que presente mayor capacidad de
atraccidn en la lucha contra la mosca del mediterrdneo. E1
anilisis estadistico del nlmero de moscas capturadas por tra-
tamiento indicd que no existen diferencias significativas en-
tre los tratamientos, por lo que se considera que las tres
proteinas hidrolizadas evaluadas en el periodo, tuvieron si-
milar poder de atraccidn hacia la mosca del mediterraneo en
la finca "Chanteros" (Guatemala), en la época en que se efec-
tud el estudio. Los resultados obtenidos en este experimento
estuvieron influenciados en parte a que las poblaciones de la
plaga en esa época eran muy bajas.

CIGLIANO, G. y BONO, A. DE. Prove di lotta in Calabria contro il Dacus ofeae
e la Ceratitis capitata con esche avvelenate. Informatore Fitopatologico
22(21/22):38-41. 1972. (075

In two olive plantations spraying with 0.5 kg/ha of a protein
bait mixed with 0.125 kg/ha fenthion in 50 1 water gave
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satisfactory control of D. ofeae, three treatments were needed
in one plantation and two in the other. In an orange planta-
tion C. capitata was controlled well by two treatments with

2 kg/ha of bait and 0.80 kg/ha DDT in 400 1 water. (Horti-
cultural Abstracts 43:7165)

CIGLIANO, G. y BONO, A. DE. Lotta contro la mosca degli agrumi con 1'impiego
di miscele a base di esche proteiche. Informatore Agrario 29(29):13073-
13075. 1973. (076

Lysatex (a French product) was applied to Tarocco oranges or
Clementines in late September at a rate of 500 g/100 1/4 ha
plus 50 g of ethion, fenthion or methomyl, or 60 g dimethoate
+ 200 g DDT. All treatments were highly effective against
Ceratitis capitata reducing the proportion of damaged fruit
from 33% to 0.06, 0.05, 2.30 and 0.75%, respectively. (Hor-
ticultural Abstracts 44:5078)

CIRIO, U. et al. Preliminary ecological observations of Ceratitis capitata
Wied. on the island of Procida with an attempt to control the species
using the sterile-male technique. Bollettino del Laboratorio di Entomolo-
gia Agraria 'Filippo Silvestri' 30:175-188. 1972-1973. (077

Investigations were made in 1968-69 into the natural popula-
tions of Ceratditis capitata (Wied.) on the Italian island of
Procida and into the conditions favouring its development
there, with a view to determining the number of sterile adults
required and the best date and method for beginning to release
them as a means of control. The climate was favourable in all
months except January, and the wide variety of fruit trees,
mostly grown in small orchards and gardens, provided suitable
host fruits throughout the year. Sour orange appeared to be
preferred, and it was attacked early in the year after har-
bouring larvae and pupae during the winter. Sweet orange,
medlar, peach and apricot were heavily infested from June on-
wards and plum, lemon, apple and unripe peach and apricot in
the later months of the season; the widest range of fruits

was attacked during the population peaks. The number of lar-
vae per fruit was related to the time of year, climatic condi-
tions, the quantity of fruit present and adult population size.
Eggs and larvae of all instars were sometimes found in a single
fruit. Adults were marked and recaptured in Nadel traps, which
were examined weekly. In favourable conditions, especially in
July and August, C. capifata was able to multiply up to 42-fold
in a single generation. The sterile-male control technique
would therefore be difficult to apply, but it is estimated
that the population could be brought below the economic level
by means of weekly releases of at least 3,000,000 sterile in-
sects from early April until autumn; complete eradication
would require a combination of releases with poisoned bait
sprays, the destruction of sour orange trees and the quarantin-
ing of all imported fruit. (Review of Applied Entomology, A
63:771)



CIRIO, U. y MURTAS, I. DE. Status of Mediterranean fruit fly control by the
sterile-male technique on the island of Procida. In Panel on the Practi-
cal Use of the Sterile-Male Technique for Insect Control, Vienna, 1972.
Proceedings. Vienna, Austria, 1974. pp. 5-16. (078

Studies to perfect the sterile-insect release technique for

the control of Ceratditis capitata (Wied.) are being continued
on the Italian Island of Procida and an account is given of
work carried out there in 1972. The objectives were to show
that this method can be used successfully in an area where
conditions are optimum for the fly and can be integrated with
other measures, to evaluate the real cost of control based
principally on this method, to obtain further ecological in-
formation to improve the practical application of the method,
and to encourage growers to group together to organise control
operations. Since larvae, pupae and adults are present in
Procida even during the winter (the larvae and pupae in sour
orange), some 5000 traps baited with trimeldure were operated
throughout the island 5-6 months before the first releases to
reduce the chances of fertile pairings and the overwintering
of gravid females; in addition, 90% of the sour oranges were
collected and destroyed. Some 4-5 million adults were avail-
able each week from the insectary at the Casaccia Centre near
Rome, and they were transported to Procida by car and ferry
twice a week in paper bags in which they had been subjected to
Y-radiation at doses between 9.2 and 13 krad. Between 24th
March and 28th October, nearly 85.5 million adults were releas-
ed. In March, only 4% of the sour oranges were found to be in-
fested and no other signs of infestation were observed until
late August in the many fruits examined. Some infestation oc-
curred in peaches in late August, but the attack remained lo-
calised. The evidence suggested that fertilised females had
reached Procida from the mainland, which is only 2.7 km away.
Traps were operated throughout the period of the releases;

wild males were taken only at the start of the season and again
from August, but numbers were always very small. The informa-
tion obtained on seasonal development is compared with that ob-
tained on the mainland and on the islands of Ischia and Capri.
It is concluded that the technique can be used to eradicate the
fly even from areas that are most favourable for its development.
(Review of Applied Entomology, A 63:3335)

y SALEMME, S. Contributo al miglioramento dell'allevamento di Ceratitis
capitata Wied. (Diptera, Trypetidae). Bollettino del Laboratorio di Entomo-
logia Agraria 'Filippo Silvestri' 32:180-189. 1975. (079

Recent improvements are described in techniques for mass-—
rearing Cernatitis capitata (Wied.) that were used in the in-
sectary of the CNEN in Rome, especially the mechanism of egg
collection, incubation, the administration of the larval diet
and the collection of pupae, and the formulation of a less ex-
pensive larval diet containing water, straw, dried torula yeast
(instead of brewer's yeast), molasses (instead of sugar), Nipa-
gin /methyl 4—hydroxybenzoatg7} sodium benzoate and hydrochlo-
ric acid. Adults reared on this diet appeared to be as sexual-
ly vigorous as wild ones, although less mobile. The author
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points out the preoccupation in the past with rearing large
quantities of insects without sufficient attention to the
quality of the adults produced, which is particularly important
with regard to flies used for the sterile-adult control method.

(Review of Applied Entomology, A 64:6568)

CIRIO, U. y CAPPARELLA, M. Experienza con insetti sterili nel controllo della
CenaIXIXA capitata Wied. Frutticoltura 38(2):21-25. 1976. (080

y VITA, G. Natural chemical substances affecting cherry fruit fly be-
haviour. I. Laboratory trials. Bollettino del Laboratorio di Entomologia
Agraria 'Filippo Silvestri' 33:310-314. 1976. (081

The behavioural responses of ovipositing females of Rhaga£e~
s cerasd (L.) to two natural chemicals of plant origin that
had already been found to have a repellent action on Dacus
oleae (Gmel.) and Ceratitis capifata (Wied.) was tested in
the laboratory by caging mated females or pairs of adults
with cherries or black ceresin oviposition domes, some of
which had been treated with either an orthodiphenyl extract
from olives or an acetone-soluble soy-bean lecithin fraction.
Both compounds were repellent at first and lost their repel-
lency as they dried, but the soy-bean lecithin fraction in-
hibited oviposition for at least a week whereas the ortho-
diphenyl extract was effective for only two days. It was
found that the orthodiphenyl extract was repellent to the
touch to R. cerasl, whereas reactions to soy-bean lecithin
were at first olfactory and later gustatory and tactile;

for this reason both substances prevented oviposition but
only soy-bean lecithin prevented landing on treated domes or
cherries. The orthodiphenyl extract was found to have no
repellent effect on Opius concofor Szépl., a braconid para-
site. (Review of Applied Entomology, A 65:6553)

Control of Mediterranean fruit fly by sterile insect technique.
Bollettino del Laboratorio di Entomologia Agraria 'Filippo Silvestri'
34:62-73. 1977. (082

In this review of the literature on the control of Ceratitis
capitata (Wied.) by means of the sterile-insect technique,
the ecological factors (effect of climate on released flies
and the interaction between C. capifata and other elements

of the ecosystem), the technological considerations (with re-
gard to mass-rearing and release) and the operational costs
are examined and discussed; the history of the application
of this method in Italy and elsewhere is also summarised from
published data. (Review of Applied Entomology, A 67:378)

. Field evaluation of the movement of Ceratitis capitata. Bull. SROP
Int. Organ Biol. Control Noxious Anim. Plants West Palearctic Reg. Sec. 5:
45-46. 1977. (083
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CIRIO, U. y CAPPARELIA, M. Valutazioni tecniche, ecologiche ed economiche
sull'impiego della tecnica di lotta dell'insetto sterile contro la Ceratitis
capLtata Wied. nell'isola di Procida al termine dell'esperimento pilota
di controllo. In Congresso Nazionale Italiano di Entomologia, 11., Portici-
Sorrento, 1976. Atti. Napoli, 1978. pp. 349-358. (084

The results of the four-year pilot experiment on the Italian
island of Procida for the control of Ceratiltis capitata

(Wied.) by the sterile-insect technique, which was terminat-

ed in 1975, are reviewed, and conclusions are drawn from them
with regard to technological, ecological and economic consi-
derations. While techniques of mass-rearing, sterilisation

and release of the insects were simplified and improved during
the campaign, those of assessing the effectiveness of the ra-
diosterilisation, the competitiveness of the sterile insects
produced, and the number of insects required for release,

still require improvement. Bearing in mind the agricultural
system current on Procida, the ecological conditions and the
performance of the insects releases, it is concluded that the
eradication of C. capitata from this island requires weekly re-
leases of about 10,000 sterile adults/ha. Since this technique,
although rapid and effective, is too costly to appear economic,
it should not be evaluated in isolation from the financial point
of view but be considered as part of a general regional plant

protection policy, involving many different crops. (Review
of Applied Entomology, A 67:983)

COHEN, I. Centrally organised control of the Mediterranean fruit fly (Ceratitis
capitata Wied. in CLthus groves in Israel. Tel-Aviv, Citrus Board of
Israel, 1971. 3 p. (085

In further work on the control of Ceratditis capitata (Wied.)
on C{taus in Israel, the ultra-low-volume concentrate method
of applying protein-malathion bait-sprays was adopted in all
C{thus groves and gave excellent results during the 1968-69
and 1969-70 seasons. Grapefruit left on the trees until July
to extend the marketing season remained free of fruit-fly in-
festation. Successful results were obtained in field experi-
ments on extending fruit-fly control by treating food-plants
other than C{frus, by disseminating suitable parasites in
areas containing wild alternative food-plants and by annihi-
lating males by means of bait-sprays fortified with a male

lure. (Review of Applied Entomology, A 61:2380)

* CONTROL DE las moscas del fruto en durazno. Noticias Agricolas (Venezuela)
5(18):70-72. 1969. (086

Destacan la importancia de las moscas del fruto, como plagas
que atacan los durazneros. Establecen las diferencias entre
mosca del mediterrdneo, Ceratltdis capitata y la mosca del
fruto, Anastrepha fraterculus; los dafios que causan y la
forma de obtener un buen control mediante medidas de preven-
cidn, practicas agrondmicas y el uso de insecticidas reco-
miendan dimetoato (Rogor L-40) o lebaycid (Lebaycid emulsidn

50%) . (V)
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