Chemical Control and Ecological Observations of Fruit Flies of the Genus Anastrepha
Schiner (Diptera: Tephritidae) on Mango'

ABSTRACT

A comparative study of the efficiency of two organo.
phosphate insecticides (dipterex and malathion) against
fruit flies of the genus Anastrepla on two varieties of mango
{Irwin and Tommy Atkins) was conducted, A chronology of
parasitism  was determined by stwdying the population
dynamics of these pests.

The two insecticides were applied separately and a third
treatment included both insecticides together. These three
treatments showed significantly lower levels of parasitism
than the control. Among {reatments there were no significant
differences in the degree of parasitism.

In the control group (absence of insecticide) the Tommy
Atkins variety showed a relatively lower incidence of para-
sitism than the other variety due to its longer maluration
period. After 17 weeks, however, the incidence of parasitism
on this variety increased sharply.

It was determined that the principal species of Anastrepha
associated with mangoes, at least in the Experimenta Station
Fabio Baudrit, is 4. obliqug (90%).

Modified McPhail traps placed on trees (Hayden variety)
demonstrated the presence of considerable numbers of adult
Anastrepha two weeks after the initial rains of the wet season.
These ecological observations suggest {wo mechanisms by
which Anastrepho infests mangoes: a) infestation by adults
emerging from pupae which were deposited in the ground;
b} infestation by migratory sdults.

INTRODUCTION

ango is a fruit tree that was introduced into
tropical  America several centuries ago and
became successfully established in this region,
with about fifty varieties known at present (7, 13, 15,
18)

Even though this crop is exploited with consi
derable technical efficiency in some regions like the
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COMPENDIO

Se evalud comparativamente ka eficiencia de dos insectici-
das erganofosforados (dipterex y malathion) en et combate
de las moseas de las frutas del género Anastrepha en las varie-
dades de mango “hrwin” y “Tommy Atkins”, Se lograron
también determinar algunos aspectos del comportamiento po-
blacional de ests plaga, asi como el registro de fa cronologin
del ataque.

Las evaluaciones se hicieron con base a la aplicacién de los
dos insecticidas, tanto en forma individual como alterna. Los
tres tratamientos en fos cuales se utilizd insecticida presenta-
ron una tasa de parasitismo significativamente menor que el
testigo. A su vez no hubo diferencia significativa entre los
tres tratamientos con insecticida, en ninguna de las dos varie-
dades.

Analizando la evolucidn del parasitismo en el grupo testi-
go, 1z variedad “Tommy Atkins” presentd una tasa compara-
tivamenie menor que la oira variedad, debido a que su pe-
riodo de maduracion es mis largo, Sin embargo, a las 17 se-
manas, el parasitistmo subio bruscamente en ambas varieda-
des,

Se determind que ka principal especie de Anastrepha aso-
ciada con mango, al menos en la Estacidon Experimental Fa-
bio Baudrit, es 4 obliqua (90%).

Observaciones ecologicas, utilizando trampas McPhail mo-
dificadas, en frboles de la variednd “Haden”, demostraron
que la presencia de los adultos de Angsirepha aumenta consi-
derablemente a la segunda semana después del inicio del pe-
riodo de Huvias, Se sugiere la existencia de dos mecanismos
en el proceso de infestacion por Anastrepha
4. un porcentzje que proviene de las pupas deposifadas en el

suelo.

b. otro porcentaje proveniente de los adultos migratorios.

Dominican Republic, northern Mexico and in some
states of Brazil and Hawaii, its commercial produc-
tion in Latin America js generally low, mainly
because the fruit is heavily attacked by larvie of
several species of the genus Anastrepha (5,9, 10)

It has been found that because of the close phylo-
genetic affinities of Anastrepha and the Medi-
terranean fruit fly Ceratitis capitara (Wiedemann),
many of the parasitoids released in the field to reduce
populations of the latter species are also associated
with the genus Anastrepha In 1981, Wharton et al,
published a comparative study in Costa Rica on the
effect of these introduced parasitoids and found that,
in some regions of the country where introduced 2nd
some endemic parasitoids were established, they
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parasitized 10.58% of Anastrepha and 555% of
capitata, several years after the releases were made.
Although a program of parasitoid release against
Anastrepha would seem to offer promising results,
continued releases have not yet been made to control
this tropical American endemic pest

At present, the best alternative that Latin Amer-
ican mango producers have is to use some agricultural
chemicals, along with cultural practices. A common
control method utilized in this region consists in
applying to the foliage a mixture of an insecticide,
generally an organophosphate, and a atractant,
usuaily molasses (11, 16). Recently, it was found that
the efficiency of this aitractant in caiching adulis of
Angstrepha in traps was very low, and it was stated
that a yeast of the genus Torule in solution is 84
times more efficient for the same purpose (6) How-
ever, this atractant had not been evaluated when
applied to mango foliage with the Central American
species of the genus Anastrepha

In this paper, we report the evaluation of: a) the
efficiency of two organophosphate insecticides,
dipterex and malathion separately and alternately
applied, mixed with the torula attractant, in the
control of Anastrephs spp on mango; and b) some
ecological aspects of these species associated with
mangoes in Costa Rica

MATERIAL AND METHODS

Chronological evaluation of parasitism and of treat-
ment effects

The field observations were conductad at the Esta-
cidn Agricola Experimental Fabio Baudrit, Alajuela
Province, 840 m above sea level

Two adiacent, flat plots were chosen for this
study, each with 20 mango trees of the Irwin and
Tommy Atkins varieties, with an approximate area of
4220 m* . The studied trees are 10 years old, have
beenn well maintained and have had several harvested
crops recorded.

In order to determine the beginning of the first
and second flowering periods, as weil as the fruit set
in both varieties, observations were started in Novem-
ber, 1984

With the purpose of standardizing as much as pos-
sible the crop samples of both mango varieties, it was
necessary to eliminate the large and medium-sized
fruit at the time of the second fruit set (March
10-22)

To evaluate the insecticides, four treatments with
four replications were used, as follows:

a. Treatment N° 1: dipterex-malathion in combined
from.

b Treatment N° 2. dipterex

¢ Treatment N° 3: malathion

d. Treatment N° 4: control.

The organophosphate insecticides dipterex SP 95%
and malathion ES 56.5% were used for the tests. Both
chemicals were applied to the foliage previously
mixed with the attractant, a yeast of the genus
Torula, prepared eight days before mixing it with the
insecticide so its maximum attracting power would be
obtained (6,9) The insecticide dosages used were
2 g/l of water for dipterex and 2 mlf] of water for
maiathion, both of commercial formulation. The
attractant was applied at a concentration of 10 g/t of
water. The sprayings were done with a motor pump
anda 121 tank To avoid the border effect,a 4 x 4 m
screen made of vinyl bags was used.

A total of five applications were made beginning on
the eighth week after fruit set (May 10, 1985), when
the {ruits had a mean diameter of 6.6 cm and & mean
length of 8.4 ¢m In the combined treatment, both
varieties were alternately sprayed with both insecti-
cides. For the controf of antracnose, two applications
were made, the first on June 4 and the second on
June 18, using dithane M-45 (50 g/12 1 of water) and
Benlate {30 g/i of water). The applications of the pes-
ticides and the sttractant were made separately from
that of the fungicide

Four evaluations of the percentage of fruits at-
tacked by larvae of Anastrepha were made every two
weeks alternately with the insecticide applications
The first of these evaluations was made on May 31
(11 weeks after fruit set) The second sampling was
done on June 14 (13 weeks after fruit set} The third
angd fourth evaluations were made on June 28 and
July 12, 15 and 17 weeks after fruit set respectively.

The evaluations consisted of systematic random
samplings of eight fruit per tree which were dissected
later in the laboratory. The presence of only one larva
per fruit was considered as a unit in the counting of
parasitism

For the statistical analysis we used an unrestricted
randomized design (IRA) with a nested arrangement
The mean numbers of Anastrepha-parasitized fruit of
the last evaluation data were subjected to a transfor-
mation because they composed a binnomial distribu-
tion
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Identification of the species of Anastrepha associated
with two mango varieties

After the last sampling date, larvae from 15 in-
fested fruits from each variety were cultivated. Then,
the farvae were placed in 500 ml wide-mouthed glass
jars provided with a substrate of clean sand, with the
infested fruit. The mouths of the jars were covered
with fine muslin cloth. Taxenomical identifications
were made Using Steyskal's iltustrated key (19)

Ecological observations

In order to study some of the aspects of the
behavior and ecology of the mango-infesting Anas-
trepha, 10 modified McPhail traps as describaed by
Hedstrom and Jirdn (6) were set up. For these
observations, an isclated plot with 10 mango trees of
the Hayden variety al the Estacion Experimental
Fabio Baudrit was chosen. The attractant used was
the yeast Torula at a concentration of 19 g/] of water.
The traps were placed during the middle of March, at
the beginning of the fruit set The observations and
the replacement of the attractant were made every 15
days During each observation we recorded: a) the
aumber of flies collected and their relation to the
stage of maturity of the fruit, as well as other proba-
bie hosts in the vicinity; and b) the climatic condi-
tions, especiaily those relating to seasonal changes.

RESULTS AND DISCUSSION

One of the trees in the experimental groups had
the first and second flowering periods well in advance
of the other trees, so thai when the spraying was
initiated, its fruit were significantly larger than those
of the rest of the trees. It is inferred that, because of
this, a high percentage of the fruits of this tree were
found to be parasitized by fruit flies in all evalua-
tions. Also, by the time of the last evaluation, this
tree had no fruit left.

Identification of the parasite

From the lsboratory rearings we determined that
parasitism in the mango plots under study was totally
by farvae of the genus Anastrepha A total of 69
adults of Anastrepha were obtained (37 from the
Irwin variety and 32 from the Tommy Atkins). Of
these, 62 were d oblique (Mcquart), five 4 serpenting
{Wied ) and two 4. strizta Schiner, These results agree
with data reported for other regions of the country
by Tirdén and Zeleddn (9) Guillo et af. (4) also
found in Guatemala that the main parasite of mango
was A obligua in 10 at the 11 varieties studied, in-
cluding Irwin and Tommy Atkins.

% Damaged fruis

Chronology of parasitism

In Fig 1, the chronolegical evalution of the attack
by fruit fiies of the genus Anastrepha is shown.
Before the eleventh week after fruit set, the para-
sitism rate is still very low, but il gradually increases
and increases abruptly between the fifteenth and
sixteenth week after fruit set. The evolution of this
parasitism suggests that for control purposes the
insecticide applications should be made between the
tenth and eleventh week in the case of the Irwin
variety and between the fourteenth and fifteenth
week for the Tommy Atkins

Differences in parasitism by Awnagstrepha in the two
varieties of mango

The difference between both mango varieties as
regards the parasitism rate of the same insect pest
during the same period of time is clear, as is shown in
Fig 2

Even though the first fruit set was approximately
coevai, (second half of March) in both varieties, the
length of the growing period was different The
physiological state of the mango fruit most attractive
for Anastrepha also occurs at different times in both
varieties, al least during the fruit set period The
Irwin variety reached its physiological maturity at
approximately sixteen weeks, snd the Tommy Atkins
a little later, probably because of its larger [ruit size.
Guillo et al . {4) also found differences between these
varieties in the parasitism rate of the fruit by
A obligua for the same sampling period.
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Fig. 1 Chronology of parasitism by Anastrepha spp. in two
varieties of mango after the fruit set.

* Mean values including experimental and control
ETOUpS.
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The Irwin variety becomes a suitable oviposition
substrate before the Tommy Atkins by maturing first;
if the environmental conditions are adequate,
A. abligua completes its life cycle. In Fig. 2 it is
shown that when the physiological maturity was
reached and the fruit maturation period began, the
parasitism rate in the control groups was similar in
both varieties. 1t is possible to infer that 17 weeks is
enough time for both mango varieties to become
equally attractive to the insect pest.

In Fig. 1 it can be seen how, after the first evalua-
tion was made, the Irwin variety had a much higher
percentage of fruit attacked by fruit flies than the
Tommy Atkins The latter variety was not parasitized
unitl about the tenth week after the fruit set. In the
same figure we can also see that parasitism in both
varieties occurs with a difference of at least 5 weeks.
If it is considerad that 4. obliqua, the most important
pest species of mango in Costa Rica, takes from six to
seven weeks to complete a generation (1), then it is
possible to infer that if both varieties are cultivated in
the same area, the infested Irwin fruit could act as a
source of inoculum for the Tommy Atkins variety .

Effect of the treatments on parasitism in both mange
varieties

The effect of the treatments with insecticide and
attractant, as shown in Fig. 2, was significant whea
compared to the controls in each of the varieties
studied In the case of the Irwin variety, treatment
with dipterex and malathion reduced the parasitism
rate to about 40%, and to about 15% for Tommy
Atkins, Parasitism in the control groups of both varie-
ties was about 70%

The insecticide, applied separately or alternately,
did not present any differences in the protection of
the fruit against the insect pest. This similarity be-
tween dipterex and malathion may be partly ex-
plained by the fact that both have a similar residual
effect of a little less than two weeks.

In this investigation, the Torulg yeast attractant
was used for control purposes for the first time in
Costa Rica However, only a comparative field experi-
ment would alfow us to determine if there is a differ-
ence in the attractive power between molasses, the
traditional attractant, and Jorula

On the other hand, alternation of the separate fun-
picide applications with the foliage spraying for insect
control is aiso an adequate method. Although these
alternate applications are, on a short term basis, less
econornical for the mango grower, mixing the fungi-
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Fig. 2. Effects of four tzeatments on two varieties of mango
in the parasitism by Anastrepho spp. seventeen
weeks after the fruit set in La Garita, Alajuels, Costa
Riea.

cide, the insecticide and the Torula attractant
together does not seem to be a logical procedure. It is
probable that the action of the yeast is inhibited
when mixed with a fungicide.

Ecological observations

The tropical tephritids are multivoltine species
because the majority of them do not rely on only one
host. Some of the species of Anastrepha may produce
up to seven generations per year (2, 3).

Systematic sampling in Colombia (12) showed that
A. striate remained active throughout the whole year,
but with sharp seasonal fluctuations in the population
densities. These observations imply that any control
methods for Adnastrephe associated with mango,
guava or other perennial crop should consider three
aspects:

1. The population dynamies during the host fructifi-
cation period.

2. The behavior of populations during seasonal
changes

3. The survival of pest species when fruits are not
available. That is, secondary hosts in the vicinity
and their fructification periods should be deter-
mined, as well as the presence of advanced or
delayed fruit and pupae in the dripping zone and
their elimination,

These three population variables let us infer that
the majority of the species of Anastrepha:

1. Spend the year in “rotation™ among several host
species to insure a food source and an oviposition
substrate. This implies that adult flies have a high
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dispersion capacity. 4 ludens has been reported as
traveling from 17.7 to 19 3km (17} However,
other authors have recorded even greater disper-
sion distances, 112 km (80 mi} from their breeding
areas in Mexico to southern Texas, where they
attack citrus crops Occasionally, dispersion dis-
tarrces for this species of up to 224 km {160 mi)
and 245 km (175 mi} have been also recorded (3)
The dispersion data for mango-infesting species
have not been determined, but if these are similar
to those reported for A Judens, it is possibie to
infer that the colonization of new plots by migra-
ting adults is an important factor in the population
dynamics of these species Therefore, it would be
necesary to determine, for control purposes, a mi-
gration index for each new crop

2. That they have a resident population segment that
survives in the pupal stege in the ground during the
months when {ruits are not available This has
been reported in other groups of cyclorrhaphan
flies {Sarcophagidae) whose pupae survive in the
ground for several months during the dry season,
emerging during the first weeks of the wet season
(9). During recent studies in the Atlantic zone of
Costa Rica {1 Gonzilez, personal communication,
1985) it was found that a significant percentage of
A, strigta associated with guava survives during the
dry season us pupae; adults were collected, in
screen cages placed on the ground, near an indige-
nous guava plantation during the first weeks of the
wet season . This mechanism of seasonal survival in
Anastrepha had been inferred by Picado in 1920,
who suggested that releasing hens (pupae preda-
tors) in the surrounding grounds of guava trees was

an efficient measure to reduce popuiations of
Anastrepha In our study we found that, during
the second week after the beginning of the wet
season (fate May), adults of Anastrepha, probably
emerged from the resident pupal population of the
locality, began to appear in the modified McPhail
traps This population was present even though the
fruits had not attained the optimum maturity pre-
ferred by the flies. When the {ruits reach their
physiological maturity and carbohydrates begin to
be transformer into sugars, they change from green
to yellow, and a series of olfactory and visual
stimuli begin, attracting adults of Anagstrepha from
other areas At this time, the population of fruit
flies increases abruptly The high numbers of
adults present are due to their emerging from the
ground, plus the migratory aduits attracted by the
ripe fruit. In the following weeks, higher and
higher numbers of Anastrepha were found in the
traps used to detect this pest {Table 2)

CONCLUSIONS

Tlie most frequent fruit fly species attacking the
Irwin and Tommy Atkins (90%) and the Hayden
(88%) mango varieties was A, obliqua

The Irwin and Tommy Atkins varieties showed dif-
ferences in parasitism by Anastrepha The Irwinvariety
was parasitized earlier and at higher rates than the
Tommy Atkins, probably because it takes longer for
the Iatter to reach physiological maturity .

The three insectide treatments showed an Anas-
trepla parasitism rate significantly lower than the

Table 1. Analysis of variance of the effect of varieties and treatments in the incidence of parasitism by Awastrepha spp. (Biptera:
Tephritidae) on mango, in Alajucla, Costa Rica.
F gl S.C. C.M. Fe. Ft.
04.05 0.05
Varieties -1 1 3860344 3860344 23.5796 426 7.82
Treatfvar alb-1)=6 1167951 1946 585 11.89G00 251 367
Error ab{r—1) = 24 3929.17 163.71541
Total 19469 024
a = virieties
b = treatments
¢ = replications
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control group However, the results of the treatments
differed, probably because of the differences in the
fruit maturation period of both varieties under study

Considering both of the insecticides wsed in our
study, we concluded that the efficiency of a treat-
ment does not depend on the trade name of the pesti-
cide as much as on the thiee following factors:

a} The attractant used in this study [ Torula) success-
fully brought aduits of Anastrepha in contact with
the insecticides, producing a significant difference
between the control group of trees and the rest of
the treatments

b)Y The time of pesticide application should be during
the weeks after fruit set For the [rwin variety,
applications could be intiated between the tenth
and eleventh week after fruit set, and between the
fourteenth and fifteenth week for the Tommy
Atkins Variety

¢) The application of the insecticide and attractant
should be separate from a fungicide application, as
the latter inhibits the Tortla yeast attractant

The insecticides dipterex and malathion, sepa-
rately applied, yielded good results, and it is not
necessary to use them alternately. The sprayings can
be done every 15 days Thus, the number of insecti-
cide applications is reduced to three or four in the
case of the Irwin variety and from two to three in the
case of the Tommy Atkins The crop should be har-
vested before the seventeenth week after the fruit set,
just hefore the increase in infestation by Anasirepia

It would be convenient to test, for comparative
and contiol purposes, the tradicional attractant
{molasses) and Torula, sprayed with one or several

Table 2, Number of adults of Anastrepha spp. trapped in
rmodified McPhail traps on mango (Hayden vas.) in
Alajuela, Costa Rica.

Evaluation Number of Anastrepha

A ohliqua A. serpentina A striata
1 (May 31) 1 - -
1 (June 14) 3 - -
3 (June 21) 8 1 -
4. {Tuly 12} i6 2 H

insecticides with different residual effects. The insec-
ticide applications could be spaced, as the Torula is
known lo maintain its attractant action for up to
three weeks, according to Hedstrém and Jirdn (6).
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in Costa Rica. Entomophaga 36(3):285-250.

Amartya Sen, en la conferenciz Memorial Elmhirst,
argumenia que el problema del hambre en el mundo
radica en la habilidad de adquisicidén de lo produci-
do. Depende del ejercicio de los derechos del indivi-
duo a los medios de adquisicion. La ausencia de estos
derechos coniribuye al hambre v a la desnutricion. El
autor analiza las implicaciones de este argumento en
la politica agricola.

Segundo, ei Dr. Glenn Johnson, presidente de la
Asociscion Internacional de Economistas, discute los
intereses de los miembros de la asociacion y concluye
que éstos son multidisciplinarios, con una tendencia a
la prictica. Define la politica que debe seguir la nueva
revista de ia asociacién {Agricultural Economics: The
Journal of the International Association of Agricul-
tural Economists).

El libro estd dividido en nueve secciones
seguido por una conferencia sobre el status y el
estado de la profesion de la economia agricols presen-
tada por el Presidente Electo de [z Asociacion, Michei
Petit Las conferencias incluyen caracterizaciones ge-
nerales sobre los temas abarcados y estudios de casos
de paises desarrollades y en desarrolio, principalmen-
te en Asia y en ef Africa del sub-Szhara
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Seccion I: “Forces Shaping the Future”. Presenta
tres conferencias que ofrecen una perspectiva sobre
los factores que estin determinando el futuro de los
paises en desarrollo con respecto a la pobreza y ia
desnutricidon Plantea acciones y estrategias potencia-
les para el mejoramiento del futuro de la humanidad
y sefiala problemas que podrian acompafiar este mejo-
ramniento. Enfatiza el concepto de que el hambre v la
desnutricion deberian ocupar un lugar de importancia
en los programas y politicas de desarrollo

Seccion I: “Growing Interdependencies and Un-
certainties””. Caracteriza la creciente interdependen-
cia de la economia mundial y la resuitante volatilidad
e incertidumbre en los mercados internacionales y
nacionales Incluye estudios de casos sobre el impacto
de esta situacion en los sectores agricolas y el com-
portamiento def sector frente & ella. Discute sus con-
secuencias para la politica agricoia; una conferencia
discute la cooperacion regional como forma de mejo-
rar la seguridad alimenticia.

Seccion [11: “Balancing Overproduction and Mal-
nutrition”  Caracteriza la ocurrencia simultinea de la
produccion excesiva de productos alimenticios en los
paises desarrollados y la desnutricion en varias regio-
nes del mundo y sectores de la poblacién de los pai-
ses en desarrollo Analiza factores que explican esta
situacién y discute el rol del mereado y las politicas
nacionales en |z biisqueda de soluciones.

Seccion TV: “Pressure on Natural Resources” Pre-
senta los problemas del ambiente que resultan del
creciente desarrolio econdmico, la aguda destruccidn
y agotamiento de los recursos naturales, y las politi-
cas que contribuyen a la presién sobre los recursos
naturales Se advierte acerca de los peligros v ofrece
pautas pars un uso mds econémicamente racional de
tales recursos.

Seccidn V: “Human Capital, Technology and Ins
titutions” Trata sobre topicos interrelacionados con
el tema de cambios en ia tecnologia, las instituciones
y la politica agricola y sus impactos sobre las econo-
mias agricolas. Discute el desarrollo de las nuevas tec-
nologias las instituciones involucradas en su desarro-
lio v 1a necesidad de analizar e} impacto de iz biotec-

nologia en las economias nacionales TFambién, pre-
senta alternativas de estructuras institucionales para
Ia formulacion de Ia politica agricola, estrategias para
el mercadeo de los productos de fos paises en desarro-
llo v el rol de log grupos sociales en la formulacién de
la politica agricola. Analizz el aprovechamiento del
recurso humano como medio potencial de cambiar la
estructura de produccion a favor de los mds pobres,

Seccidn VI “Structure of Agriculture and People
in Rural Societies”. Describe Ia estructura agricola
actual y su impacto en las poblaciones de los paises
desarrollados v en desarrcllo. Sugiere que, posible-
mente, la incertidumbre juega un papel critico en la
transformacidn de la agriculiura tradicional hacia una
agricultura moderna vy discute las consecuencias que
este cambio significa para la politica agricola, cuyo
proposito es disminuir dicha incertidumbre,

Seccidm VII: “Markets and Trade” Analiza el rol
de ia politica de precios de los paises desarrollados
sobre la inestabilidad de los mercados internacionales
v sus impactos indirectos a los paises en desarrolle, y
la relacion entre ias compafiias multinacionales y los
gobiernos de los paises en desarrollo

Seccion VHE: “Theoretical Developments™ Pre-
senta acontecimientos nuevos y su relevancia dentro
de la agricultura mundial Incluye varios femas, tales
como la incertidumbre en los mercados, &a interrela-
cion entre el desarrollo agricola y los precios agrico-
las; los impactos de la politica sobre las tasas de cam-
bio y el comercio; el riesgo y la incertidumbre 2 nivel
de finca; lz necesidad de establecer el seguro agrope-
cuario; finanzas, produccién y crédito, y el rol de
los recursos naturales en el desarrollo integral de una
nacion Analiza el potencial de las microcomputado-
ras en el proceso de toma de decisiones, a escala de
finca,

Seccibn IX: “lmplications for Policy and Re.
search”. Incluye resimenes selectos de todas las ex-
posiciones de la conferencia v ofrece conclusiones so-
bre poelitica agricola ¥ direccion que se debiera dar a
la mvestigacidn futura.

JAMES FRENCH
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