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FREFACE

In 1957, a miseion of European research workers viasited the United States of
America under the auspices of the European Productivity Agency to obtain first<hand infor-
mation on the existing and potential application of atomlc tools to research work in agri-
culture and food. The report of the mission * has recently been published in Volume I of
this series,

Arising out of the recommendations of. the mission, four American consultants have
been working with the Agency to advise Member countries of O.E.E.C. on the planning and
sxecution of ressarch programmeé. They have also sought to stimulate do-operation in re-
search and experimental work at the national and international level, and, by personal
contact with sclentists and research institutes, have made a survey of the present stage
of development of the subject in Europe. During the consultants! stay in Europe, a mission
was organised to the United Kingdom in order to supplement the experience and training
gained in the United States: owing to the heavy demand for participation, this activity
will be repeated in 1959, ‘

The present publication comprises the report of a European Conference held at
0,E,E.C, Headquarters in July 1958, together with the technical papers presented thereat,
The purpose of the conference was to review the present stage of development in the appli-
cation of atomic sclence in agriculture and food in Europe and the United States, inclu-
ding its economic implications 1n soll and plant science, animal acience and food preser-
vation. The conference also considered the queation of training facilities for research
workers and aspects of pollution by waste materials from atomic establishments and made
proposals for international co-operation, Over 10C speclalists from 18 Member countries
and Associlated countries of O.E.E.C, attended the conference, together with representatives
of a number of internmational organisations. A list of those participating in the confer-
‘ence will be found in Annex II.

The E.P.A, wlishes to express 1ts indebtedness to the United States authorities
for making avallable the valuub;c services of the four consultants, Dr. J.S. Butts,
Dr. N.,W. Desrosier, Dr. B. Connor Johnson and Professor R,A, Olson, and also wishea to
acknowledge its gratitude to the United Kingdom authorities for the excellent facilities
provided for the miasion on the occasion of ita visit to that country.

* PRapplications of Atomic Science in Agriculture and Food"
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INTRODUCTION

An International Working Conference on the "Application of Atomlc Sciepce in
Agriculture and Feod" in 0.E,E.C, Member and Associate Member countries in Edrope and
North America was held at the 0,E.E.,C. Headquarters, Chfteau de la Muette, Paris, from-
21st to 25th July, 1958, The Conference, which was organised by the European Productivity
Agency of 0.E.E.C, (in consultation with the O.E.E.C. European Nuclear Energy Agency), had
the following objectives:
to review the generzsl position in the development of the application of atomic
sclence to agriculture and food in Europe and North America (0.E.E.C. Member
and Assoclate Member countries):

- to review the present status of the work, 1ts economic significance, and future
trends 1in
(1) soll and plant science and genetics

(11) animal science; and
(1i1) focd preservations:

- to discuss present difflcultles and problems and to make suggestions for their
solution: e.g, difficultles in the training of sclentists; and the agricul-
tural aspects of contamination arising from the use of atomic energy, including
the safeguarding of agriculture and food interests from possible discharges of
radioactive materials from atomic energy establishments:

-~ to put forward proposals in connectlon with the continued co-operation between
0.EE.C, Member and Associate Member countries in Europegand North Amerlca in
this fleid,

Participants in the Worklng Conference included scientists and research workers
speclalising in the fileid of agriculture and food from universities, research stations and
atomic energy agencies or establishments;d government officlals responsible for the organ-
isatlon and development programmes connected with the application or possible effects of
atomlc sclence In the production, marketing and distribution of agricultural and food
products; and representatives from the agriculture and food industries actively interested
in these questions, Members of the F,A.0., Contact Group were also included in country
delegations in order to ensure a good co-ordination of the work with that of F.A.O.

Representatives were also present from the following international organisations:
International Atomlic Energy Agency (I.A.E.A,); Food and Agriculture Organisation of the
United Nations (F.A.0.); United Natlons Educaticnal, Sclentific and Cultural Organisation
(UNESCO); International Institute of Refrigeration (I,I.R.); Councll of European
Industrial Federations (C.E,I,F,}; and the Confédération Internatlonale de Techniciens



Agricoles (C.I.T.A.). The agenda of the Working Conference which includes the names of
the speakers who presented conference papers will be found in Annex I: a 1ist of the
Conference particlpants is set out in Annex II,

Mr. René Sergent, Secretary-General of the 0,E.E.C., Wwelcomsd Conference delegates
to the Headquarters of O0.E.E.C,, drawing their attention to the objectives of the
Organisation in promoting European co-operation, and in particular, to its function in sti-
mulating common planning and action and the pooling of knowledge and resources between
Member and Associate Member countries for the benefit of the participating arsa &5 a
whole, Mr, Roger Q(régoire, Director of the European Productivity Agency of O0.E.E.C.,
described the scope of the total E.P.A, programms designed to promote the development of
European industry, commérce and agriculture, to promote higher standards of living and to
assist the Europe of the future in keeping with its tradition to make a major contribution
to world affairs. Dr. King, Deputy Director of the E,P.A. emphasised the value of the
contribution made by sclence and technology to European development and drew attention to
the various methods which should be used by the countries in the co-operative effort,

Mr, Plerre Huet, Director of the European Nuclear Energy Agency of the 0.E.E.C, described
the development of that Agency and its work for the promotion of peaceful uses of atomic
energy in Member and Associate Member countries of the 0.}3:.15:.0.'l

SURVEY AND APPRAISAL OF PROGRESS

Pregent Position

The Working Conference 1n reviewing the developments in Member and Associate
Member countries of 0,E.E.C. expressed considerable satisfaction at the progress recorded
in many countries. The work by E.P.,A./0.E.E.C. had contributed considerably to this
development, It was emphasised, however, that nuclear science is a fleld in which progress
was, comparatively speaking, rapid and sometimes spectacular. This called for even great-
er effort and co-operation on the national level by the countries themselves and also for
closer international co-operation between Member and Associate Member countries of the
O0.E+E.Cs Such co-operation would naturally be supplemented by the work of international
organisatlons operating on a world basis {e.g. I.A.E.A. and F.A,0,), which had and would
continue to make very important contributions in this field.

* See the pamphlet "THE 0,E,E.C, EUROPEAN NUCLEAR ENERGY AGENCY - Structure and
Functions, First Joint Undertakings"; O,E.E.C., Paris, August 1958,
Coples of this may be obtained free on request,
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Potentlal Contribution of Atomlc Sc¢lence to Agriculture and Fogd

In the course of a panel discussion it became clear that the applications of
atomic science to agriculture are likely to take two main forms, Firstly, the use of
radio-isotopes and other radiocloglcal techniques as a research tooly secondly, the use
of radiation techniques for the preservation of food, forage and the control of certaln
pests and diseases, It was difficult to evaluate the economlc potentiality of a research
tool, but the range of the discussion fully demonstrated that there were many fields where
the use of radio-isotopes and other ionising radiations had not yet been fully accepted in
research techniques, The possibllities in the basic study of the mechanisms of heredity,
the immediate practical use in plant breeding, the application in the study of the meta-
bollsm of livestock and in the physiology of the plant were referred to: the importance
in the study of soil physics and chemistry and in cultivation methods were alsc stressed
and the use of radio-lisotopes as a research tool comparable to the use of mutagenlc che=-
micals in plant breeding.

In the irradiation field it seems clear that within a decade or so the applica-
tion of gamma radiation or the use of such machines as linear accelerators might well
prove to be economic, Such 1rradiation might, for instance in food preservation, be used
in conjunction with more orthodox methods of food preservation such as refrigeration,

Reference was made during the conference to the potential savings to the United
States agriculture of the application of research in atomic sclence, Dr, Libby of the
United States Atomlc Energy Comnlsslon conservatively estimated g posslible saving in the
present use of total fertilliser of 1 per cent but it is believed that a 40 per cent
saving 1s posslble with some crops. In plant breeding Dr, Libby has estimateqd
$100 milllion would be saved from the development of a rust resistant oat mutant, Again
elimination of the screw worm fly has been quoted as leading to a possible saving of
$2¢ million, Although it was not possible to make close estimates of the economlc con=
tribution which similar research might make to FEuropean agriculture wlithin 'the next
decade, one would expect the potentlal savings to be of the same order as those which had
been estimated for the United States. In many parts of Europe agriculture is very inten-
sive and the use of very highly specific strains of plants and animals and the high inputa
of fertilisers, insecticides and herbilcides all suggest that atomic sclence has poten-
tialitles in such an intensively farmed area as Europe which would at least equal those
of the United States,

Arising out of its survey and appraisal of progress, the Working Conference
wished to draw attention to the conclusions and recommendations set out in the following
paragraphss

11



REC OMMENDATIONS

Crganiegation and Administration

The Working Conference felt it necessary at the ocutset to draw attention to the
fact that atomic (or nuclear) sclence was not a new science in itself., It 1is a new series
of techniques which must be added to the other more traditlional tools used in research and
practice by those concerned with the application of sclence in agriculture and food,

In many countries the traditional Agricultural Research Councils or allied
bodies are utllilsed as the channels for supporting work in atomlc sclence in agriculture
and food, In some countries central organisations had been set up for atomic energy (such
as Atomic Energy Commissions) and in certain cases these deal, inter alia, with research
in agriculture and food, In one country, at least, a speclal centre and organisation have
been set up to deal solely with the application of nuclear sclence in agriculture and food
Whatever the organlsation, nuclear science as far as agriculture and food are concerned
must be regarded in its true 1light, and therefore the nevw technique should be utllised
when appllicable by all research workers 1n soll and plantescience, animal sclence and the
sclence of food preservatlon, )

The advent of atomic energy and its by-products should not be used to force the
centralisation of research work unduly, Central facllities are, no doubt, both useful
and necessary but the actual research should continue to be decentralised where practic-
able, care belng taken to ensure that the normal research institutes and the Universities
were utilised to the fullest capacity,

Finance

The Working Conference felt 1t necessary to draw the attention of governments,
Industry and sllied authorities to the need for a greater investment in agriculture and
food research., On this, among other factors, depends the raising of the standard of
living of rural populations and the maintenance of the cost of living indicea at a resson-
able level despite Inflatlonary tendencles,

Education_and Training

Educatlonal requirements in regard to nuclear sclence in agriculture and food
fall under three major headings:

(1) Education at undergraduate and post-graduate levels;
(11) Basic training in the handling and use of radio-isotopes;
(111) Training in the agriculture and food applications of atomic science,

The Working Conference recommended that all University undergraduates in agri-
culture and allied facultlies should be gilven indications of the gpplication of nuclear
sclence in the various subject-matter fields covered by their courses. Poat-graduate
students pursuing courses in soll and plant science, animal science and food sclence should
be given appropriate intensive training in the use of the new tool in their respective apheres,
Furthermore short refresner courses should be initiated for those who have graduated to
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allow them to grasp the potential value and use of atomic science in agriculture and food,
It was requesied that this recommendation is brought to the attention of the coming
E.P.A./0.E.E.C. European meeting of representatives of the Agricultural Faculties of
Universities and Institutes of a similar standing in Agricultural Education,

At present there is an acute shortage of agricultural graduates with a satis-
factory basic trainling in the handling and use of radio-isotopes, Much assistance to
other countries has already been given in thls field by the United States (oak Ridge), the
United Kingdom (Harwell) and France (Saclay). It is recommended that this co-operatlon be
continued and further developed, Reference to this subject is made below under the heading
International Co-operation,

Similarly there is a2 very great need for facilities for tralning in the applica-
tion of nuclear science to the various agricultural fields: 1.e. soll and plant sclence,
animal science, food sclence, etc, Here agaln there 1s very wide scope for co-operative
efforts between countries,

Exchange of Information

Exchange of information 1s best carried out through personal contact between
Scientific personnel and a regular flow of suitable printed material, The Working Confer-
ence felt it necessary to draw the attention of governments and other authorities to the
need for increased national and international contacts through conferences, meetlngs,
study tours, fellowships and sabbatical leave for study in other countries, IMuch money
and time can be saved through the provision of such facilities, ’

It was noted that the Commonwealth Agricultural Bureaux through its various
abstracts and the United 3tates abstracts. "Nuclear Abstracts", - "Blological Abstracts",
"Chemlical Abstracts”,"Bibliography of Agriculture" and "Fisheries Abstracts of the United
States Wild Life Service" provides a satisfactory service to research workers in soll and
plant science and in animal science,

There 1s, however, at present a need for a suitable abstract service in the
fleld of food preservatlion including the application of nuclear science in this field, It
is hoped that one of the major centres in Europe or the United States will see its way to
publish regularly abstracts in this field concerning research work throughout the world,

In the meantime E,P,A,/0,2.E,C,, with the help of its consultants, mlght provide a quarter-
1y newsletter dealing with developments and achievements in food irradiation.

There is a need for a list of institutlions utllising nuclear scilence in research
projects in Europe, Such a list should be complemented by a list of similar institutions
in the United States and Canada. It 18 recommended that E.P.A./0.E.E.C. endeavour to
provide a first issue of thls index which need not necessarily include too much detail,
Members of the Working Conference undertook to provide a 1ist of the institutions in their
own.countries towards this first text, and F.A.0, will collaborate in the work,

Facilities for the Irradlation of Material

At present sixteen out of the elghteen llember or Associated European countries
of the 0,E,E.C. have bullt or are planning to build atomic plles, It'is recommended that
such piles should provide facilities during reasonable hours for the irradiation of
materials in agriculture and food., In the meantime 1t is hoped that countries in which
atomic energy has been more highly developed will continue to provide these facilities to
countries less advanced in this field. Reference 1s again made to this matter under the
heading International Co-operation below,
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- 1 with Industyr

It was noted that in some countries private industry was taking an active interest
in the development of nuclear science in agriculture and food, This is a very weloome
development and i1t is recommended that official authorities and their research stations
should maintain close contact with such firms and ensure that they are kept informed of
the latest results from official research both on the national and international 1levels.,

It was recommended that at a suitable future date the E,P.A./0.E.E.C. 8hould organise a
meeting of representatives of the agricultural food industries in Euiope actively working
or interested in this field; this meeting should also be attended by representatives from
the official research stations,

Application of Results of Research

Under the heading "Fotential Contribution of Atomlec Science to Agriculture and
Food" an estimate is made of the economic contribution of atomic epergy to progress in the
field of food and agriculture, In this connection the Working Conference felt it necessary
to draw attention to the wide gap which, under present circumstances, too often exists
between the proving of research results and theilr application on the farm and plant level.
There 18 & need for even greater efforts to reduce this gap, and on these efforts will
depend the profitability of investments through the use of the newer techniques to Dbe
derived from the application of atomic science to agriculture and food,

Health[Safetx Regulations

It was consldered essential that countries should have a sultable code of heaith
safety regulations for staff handling atomic materials, The need to follow closely such
regulations snould be emphasised and regular reminders should be given to ensure that no
laxity occurs as a result of undue familiarity with handling radiocactive material.

INTERNATIONAL CO-OPERATION

In making 1ts recommendations in regard to future co-operation on the inter-

. national level, the Working Conference took into consideration the work in hand by the
I.A.E.A, and F.A.0, and alsc the need for E,P.A,/0.E.E.C, to intensify co-operation between
Europe and North America for the better development of the resources of the participating
area, It was felt that on the scientific level there was a need for special activities in
four fields, viz:

(1) soll and plent science;

(11) plant genetics;
(111) animal science; .
(4v) food preservation,

The Conference was informed of the meeting being organised by F.A.0, on food
preservgtion in the United Kingdom in the autumn of 1958 and that F.,A,0, 2lB80 proposed to
hold a training course for agricultural advisers in agricultural aspects of radicactive
contamination during 1959, Attention was also drawn to the "contact group” established
by F,A.0, on the sclentific level between representatives of European countries; this
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group holdas meetings periodically, The Conference alsoc noted that I.A.E.A. has at present
under consideration proposals in connection with grants for fellowships and for contract
research, It was considered that the work of the various international organisations 1in
this fleld shculd be closely linked,

Thére is no doubt that the 0,E,E.C, is in a specially favourable position to
develop co-operatlion between 1ts Member and Assoclate llember countries, in view of the
existence of its European Nuclear Energy Agency and its Europea? Productivity Agency, both
of which have already made ‘a very valuable contribution in the fleld of atomlc science and
atomic developmént. The followlng proposals are therefore made for consideration 1in the
organisation’s future wWork.

Developments in food preservatlon are of great interest to the Q.E.EJs In  1its
role of ce-ordinating agricultural policles and promoting international trade, EePohs/
O+E4EJC. should therefore follow progress very closely in this field in order to be pre=-
pared for any developments which may occur in the case of some commodities in the not too
distant future, In keeping the position under review, 1t wlll be necessary for the
0.E.E.C, policy groups deal;ng with agriculture and food to take into consideration the
production and market trends which may result from food preservation by irradiation,
EePeAe/O.LEL, should also maintain a very close connection on the international level
between assoclations representing producers, marketing organisations, food processors and
wholesale and retail distribution associations as well as assoclations for consumers, A
great deal of public educaticn and consumer education will be necessary.

The new techniques provided by atomle sclence will no doubt expedite developments
in animal and plant production, fertiliser use, etc. OC.E.Z.C. will need to consider po-
licy decisions that way have to be taken; for example, as to whether cattle should con-
tinue to be bred for milk with high butter fat content or high protein, mineral and vita-
min content,

A subject meriting urgent consideration by the 0.,Z.E,6. 1s that of safeguarding
agricultural interests from possible discharge of radloactive materials from atémic energy
establishments, 1In some lember countrles a speclal organisation for the work has been set
up in vhich the Hinistry for Agriculture, Fisheries and Food has a very important role to
play., It would, therefore, be useful for 0,E,E.C, to make arrangements allowing for a con-
tinual exchange of experlence between Ministries for Agriculture, Fisheries and Food on
this question, It 1s also appropriate that 0.5.5.C. should stimulate co-operative action
between adjacent llember countries where the possibility of inter-counbry contamination may
arlse,

The plant bullt at ilol, Belgium, for reprocessing of irradlated fuel by the EURG~
CHE!NIC Company, sponsored and developed by the European Nuclear Energy Agency of O,E,Z.C.,
could play a very important rele in providing faciiities for irradiating materizl in agri-
culture and food as a service to lember countries, It was recommended that consideration
by the appropriate authorities be given to this questlion as work developed,

A Conference such as the present one on developments in the applicatlon of atomlc
science to the whole field of agriculture and food in European countries and in North Ame-
rica can yleld valuable results through bringing together the various interested groups
from univereities, research statlong, zovernment administrations and private industry,
EePele/0.Z.E,L. should endeavow through 1ts European and American consultants to promote
this type of co-operation on the national level, particularly in the field of food pre-
servation, It should also arrange for periodjic reviews of progress by means of simllar
working conferencesAwhich might be held at centres cutside 0,E,E.C. headquarters and 1in




-

co-operation with other internatlonal organisations, N
E.P.A./0.E.E,C. has also a role to play in the following fields:

(1) organisation of missions to the United States and to European countries to
study the work in progress 1n these areas;

{i1) further training in the United States or in Europe of personnel al-
ready in the varlous flelds and, where possible, through providing fellow~

ships; and

(111) the provision of European and United States consultants to advise and
asslist Member countriesa, In this connection it was pointed out that the v
four United States cénsultants to the E,P.A, during the past year had
contributed very valuable help to European workers in the various fields,
A period of time would be necessary to apply the results of these country
visits and those of the Mission to the United States,

It was consldered that lMissions should not be toc heterogeneous in character.

Reference has been made in several of the preceding paragraphs to the E,P.A, and
0.,E.E,C, initlating or developing co-operative actlion between Member and Assocciete Member
countries; auch co-operative action should include Joint research projects, It is con-
.sidered that E,P,A./0,E.E.C. consultants should bear in mind the need for better regional
co-operation where this is appropriate, for example in Scandinavia or in the lediterransan

area,

FINAL COMMENT

In conclusion, members of tie Working Conference wished to place on record their
indebtedness to the Commitiee of Deputiles of the !Ministerial Committee for Agriculture and
Food of 0.E.E,C, and to the European Productivity Agency for arranging athe conference
at this appropriate time to review progress 1in developments 1in the application of
nuclear sclence to agriculture and food in Europe and North America. The high level of
the discussicns at the Conference proceedinga and the verv informative submissions of the
various guest speakers constituted a most valuable interchange of ideas and experlence and
contributed to greater European co-operation in this new scilentlific field,

CLOSURE QF CONFERENCE

At the closure of the Working Conference the Ceneral Rapporteur conveyed congra-
tulations end good wishes to the participarts on behalf of iIry, Rabot, the Director for
Agriculture and Food, who had been unable to join the meeting due to pressure of work In
connection with the discussions on the Free Trade Zone proposals. The General Rapporteur
also deseribed the programme of E,.P,A,/0,E.E.C. in the field of agriculture and food
placing the Conference within the general context of the work,
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