











Extermination of the tsetse fly

In vast areas of Africa, stock-breeding is hampered by the tsetse fly
and the diseases which it generates. Hence the short supply of fresh
meat, which is one of the principal causes of the notorious lack of
protein in the African population’s diet. Action against this pest may
succeed in certain regions, which are surrounded by mountains or
sterile areas constituting a natural barrier to the fly.

Theoretically, there are three possible remedial measures—curing the
disease, breeding species with strong powers of resistance and ex-
termination of the tsetse fly. The only practical method is that of
extermination; here too it is @ matter of underpinning the work now
in progress by the use of new techniques. In the early stages, chemicals
will be employed, but this will have to be followed by actual biological
extinction as otherwise it will not be long before new strains of tsetse
fly develop which may prove able to resist the chemicals used.

The project will thus consist in breeding tsetse flies and sterilising the
males by irradiation. It will also be necessary to ensure that the
sterilised males preserve their biological integrity, as they are to be
released in breeding grounds, where they will mate with females,
without however fertilising them. In this way, the number of descend-
ants will naturally be diminished. The project is to be assigned to
the Institute for Livestock Breeding and Tropical Veterinary Medicine
at Bouar (Central African Republic). The experience thus acquired
could then be used immediately in the other Associated States. The
work is expected to take six years, the cost being 650,000 dollars.

Conservation of fish by irradiation

The lack of protein in the African population’s diet throws into relief
the importance of developing fisheries and conserving their output.
In tropical climates, however, fish are too perishable to be able
to be transported into the interior, and cold-storage would call for a
vast amount of plant and equipment, which in turn would raise prices
appreciably.

By means of very low-level irradiation, however, the fish could be kept
fresh for a few days (provided there is only a slight reduction of the
temperature) without any adverse effect on the taste or consistency.
A factor propitious to the setting-up of a fish conservation unit is the
- fishing port built on the Ivory Coast with aid from the European
Development Fund. Here some 15,000-20,000 tons of herring were
landed in 1964, part of it was consumed in Abidjan and part in the
interior as far as Bouaké. Irradiation storage would make for still
wider distribution.

This part of the programme is to be carried out in three stages, i.e.:
a. Determination by the ITAL Institute at Wageningen

(Netherlands) of the radiation dose required for conservation purposes;
b. Checking of the results in local conditions by means of a provisional
irradiation plant;

¢. Construction of an irradiation unit in the fishing port near Abidjan.
The time required for these operations is about three years, and the
costs are set at approximately 700,000 dollars.

Conservation of fresh meat

A similar problem arises in connection with the preservation of fresh
meat. The flesh of cattle and zebus frequently contains tapeworm
larvae. Where such meat is eaten, the larvae pass into the human
system, where they continue to grow. Thus the policy at the present
time is to destroy the affected part of the meat. By very low-level
irradiation, however, the larvae can be rendered harmless, thus
making it possible to prevent a loss which at the moment amounts to
309, of the total number of animals slaughtered. Excellent conditions
for a pilot plant are at present to be found in Fort Lamy (Chad). The
local slaughterhouse has an annual capacity for 6000 tons and is in the
immediate vicinity of the Farcha laboratory. The setting-up of an
irradiation unit, in the same three stages as the fish-conservation
plant, would enoble the larvae to be completely exterminated, in all
the animals slaughtered, within about three years at a cost of 600,000
dollars.

I should emphasise that the radiation dose employed is far below the
danger-point and also that the technique is already in use in various
parts of the globe. The personnel required for the work, who would
have to be familiarised with the new techniques, are already present in
the institutes.

These, then, are the four ‘“Berlin Programme’ projects. The quest
is however being pursued for other applications of radiation biology
and isotopes in the Associated States of Africa and Madagascar.
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Nuclear techniques and the
developing countries

To some people the title of this article will
probably appear rather paradoxical. If nu-
clear techniques conjure up a picture of
highly advanced research, sophisticated and
expensive equipment and highly skilled
scientists, is it logical to associate all these
prerequisites of the wealthy nations with
countries whose major worry is how to
satisfy basic needs? | believe that the para-
dox is in fact only an apparent one, and |
should like to offer the reader some reflec-
tions which prompt this view.

There is now a world-wide consensus that
the very first deficiency to be remedied
in the developing countries is their inability
at the present time to provide their popula-
tions with even the most elementary living
conditions. The immediate barrier to devel-
opment is malnutrition, and the raising of
agricultural productivity is a sine qua non
for breaking out of the vicious circle of
malnutrition-low output-poverty - malnutri-
tion. But the outlook in this respect is not
encouraging,and itis certainly not improved
by the so-called population explosion. The
most recent annual report of the FAO'
reviews the world food situation over the
past ten years. The general situation
depicted by the figures is that since 1958
agricultural production has barely kept pace
with the rate of growth of the population;
this means that the food position, which was
bad in 1958, is just as bad, if not worse, in
1965.

The state of underdevelopment is worsened
by the prevalence of a number of diseases,
in many cases endemic, among large sections
of the population. In Africa alone, bilhar-

I. The State of Food and Agricuiture, 1965, FAO, Rome.
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ziasis, onchocerciasis, thyroidal goitre and
a wide range of nutrition deficiencies act
directly counter to the welfare, productiv-
ity and standard of living of millions, and
diseases which only a short while previously
had been checked, such as sleeping sickness,
have in some places made a spectacular
come-back during the past few years.

Priority for education

Radical changes will of course have to be
made to this state of affairs, since it is a
situation harmful to rich and poor countries
alike; it is the recognition of this need that
underlies “‘technical assistance”. Much has
been said and written on the variety of
forms assumed by such technical assistance,
the eulogies and criticisms it has evoked,
the causes of its successes and its failures,
the blunders and wastage with which it has
occasionally been associated. | would, how-
ever, like to recall the two key concepts
upon which there is general agreement and
which have the approval of all sorts and
conditions of authorities, both individual
and collective, whether givers or receivers
of technical aid. | shall quote them in order
of precedence, i.e.:

— it is vital for the developing countries
to educate their peoples in order to make
them receptive to any acquisition calculated
to improve their economic situation, and
particularly in the fields of public health
and agriculture;

— science and technology must form an
integral part of the planning and the imple-
mentation of economic and social devel-
opment.

In many respects, these two concepts are
complementary. Tackling local problems
scientifically at source contributes to educa-
tion in depth—an essential condition of any
lasting and solid structure. And conversely,
what is the use of introducing higher-
yield crops from abroad if the native grower
has no desire for them, simply because he
is not accustomed to them? What purpose
is served by creating a breed of good-laying
hens if the eating of eggs is at variance with
local conventions? Habit, custom and tra-
dition sometimes constitute formidable ob-
stacles, and it is only by education of the
masses that diehard attitudes can be modi-
fied.

After having underlined the urgency of an
agricultural revolution in the developing
countries, the FAO’s 1965 report points out
that while progress in medicine has made
it possible to keep a large number of
diseases in check and to reduce the death-
rate by measures which do not necessarily
call for active co-operation on the part of
an educated population, this “agricultural
revolution as such will not be consummated
without education of the peasants”.

We must act fast...

But it is equally true that there is a veritable
gulf between productivity in the advanced
countries a2nd that in the others. The annual
cost of storing US surplus production is
more than 350 million dollars, but most of
the inhabitants of this planet are suffering
from one form or another of malnutrition.
The US surpluses are already being exported
in part to the needy countries, and the

















































































of tests in which both the concept and the
results agree with those of the American
experiments.

At Euratom’s Ispra Research Establishment,
in one of the experiments performed in
1964, lasting for a maximum of 3 days, a
converter was operated at an efficiency of
11%. The cell tested was fitted with a
molybdenum emitter heated by a uranium/
zirconium mixed carbide pin.

To achieve higher cell lifetimes, the Ispra
centre has likewise initiated studies on the
development of fuel systems, particularly
via research contracts with Community
firms. The aim of these investigations is to
elaborate uranium oxide cermets and
spherical uranium carbide fuel particles
provided with a suitable coating. Nuclear
fuels of this type, it will be remembered,
were first used with success in high-
temperature gas-cooled reactors.

Reactor concepts

Although the efforts in this sphere are
still connected with the development of
a functioning converter for in-pile use and,
even in the United States, the construction
of a thermionic reactor will probably not be
initiated in the next couple of years, it
would still be useful, in the light of existing
concepts, to point out the possible way
ahead.

Discussion most frequently centres on a
reactor project in which a number of
thermionic elements are built up to form
a rod-type fuel element. In the rod, the
individual elements are electrically hooked
up in series, the geometry being so designed
that the caesium pressure in all elements
can be regulated by means of one caesium
reservoir. Series connection considerably
raises the useful voltage, which on account
of the low converter voltage is very desir-
able. A thin insulator is also used to seal
off the converter electrically from the outer
wall of the fuel element, so that the rod
can be liquid-metal-cooled without shorting
the converters. Fuel rods of this type,
assembled in cluster array, will constitute
“the reactor core. In view of the consider-
able proportion of structural materials, the
fast reactors are the best choice for this
concept, in which case provision is normally
made to evacuate the heat losses from the
core to a radiator by means of a liquid
metal coolant loop.

Figure 7: Heat pipe

with nuclear fuel and
thermionic converter.

1. Collector heat-pipe,
2. Converter, 3. Emit-
ter heat-pipe, 4. Fuel,
5.  Heat radiation
shield.
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The influence of nuclear technology

on conventional industry

Nuclear technology, which took its first
steps in various Community countries over
twenty years ago now, has exerted a major
influence on conventional industry and the
entire economic and social sector. The lead-
ing figures in industry, public authorities
and the various organisations concerned
have long been aware of the importance of
this development.

The labour unions in particular made an
early attempt to tackle the question of the
repercussions of nuclear technology, and at

a conference held by Euratom at Stresa in
May 1965 with union representatives from
the member countries it was agreed that the
Euratom Commission should arrange for
the carrying out of a study on the economic
and social effects involved.

After detailed preliminary investigations, it
was decided by the Euratom Commission
that a survey should first be carried out on
the technical repercussions of nuclear tech-
nology and on some of the economic con-
sequences of its development, to be sup-

plemented later by studies covering the
entire social and economic sector.

A contract drawn up for this purpose with
the firm of Kienbaum-Unternehmensberatung,
Gummersbach, came into force on 1 January
1966 and is due to run for eight months.
Under this contract, the knowhow, tech-
niques, materials and installations developed
for the nuclear field are first to be listed and
classified, after which they will be assessed
from the standpoint of their importance
and the potential uses to which they can be
put in conventional industry and in certain
services. In a number of particular cases,
certain social effects are to be examined in
addition to the industrial and economic
consequences. Methods are also to be
devised for future studies covering the en-
tire economic and social sector.

Euratom concludes two further

association contracts on fast reactors

The Euratom Commission announced on
4 January 1966 the signature of an associ-
ation contract for research on fast breeder
reactors with the Belgian Government. The
Commission had already signed on 23 No-
vember 1965 a similar association contract
with the Dutch T.N.O. (Organisation for
Applied Scientific Research) and the R.C.N.
(Netherlands Reactor Centre), the negotia-
tions; for the two contracts having taken
place in parallel.

The Euratom/Belgium Association signed on
the same occasion two further contracts
with BelgoNucléaire and the C.E.N. (Centre
d’'Etude de I'Energie Nucléaire) respectively

for the execution of the research pro-
gramme. Under these contracts,Euratom will
be contributing $1.1 million (359, of the total
cost) for three years from 1 January 1965
for work on uranium-plutonium oxide as
fuel, including reprocessing, along with fast
reactor physics and technology.

Under the terms of the contract with the
T.N.O. and the R.C.N., Euratom will be con-
tributing $ 1.4 million (also 3594 of the total
cost) over the same period to research on
problems associated with the use of sodium
as coolant and the development of such
reactor components as steam generators,
heat exchangers and sodium pumps.

The work under the Belgian and Dutch
Associations is closely linked with that under
the Euratom/GfK (Geselischaft fiir Kernfor-
schung) Association’s programme at Karls-
ruhe.

The conclusion of these contracts brings all
fast reactor work being performed in the
Community into the Euratom Programme.
Altogether Euratom is allocating $ 82/,
million from the revised Second Five Year
Research Programme (1963-67) to fast
reactors, which is a priority field of Euratom
research. With the contributions of Eura-
tom’s partners added, taking account of the
fact that Euratom is contributing 35% to
the cost of the work under the other three
association contracts in this field (with the
French C.E.A., the German GfK and the
Italian C.N.E.N.), the total Community
effort may be estimated at around $ 230
million over the five year period.
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