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INTRODUCTION

The first laboratory facility, viz. a part of the radiochemical
laboratory at B-level, equipped with specialized measuring equip-
ment for p-, v- and stable isotopes, was brought into use last year.
The first radiation source, an X-ray apparatus, was also installed.
Qur temporary accomodation at the Laboratory for Agricultural
Chemistry was now no longer required. We owe the Board of
Management of the State Agricultural University and Prof. Dr.
A. C. Schuffelen and his assistants in particular a great debt of
gratitude for the hospitality we have enjoyed for nearly five years.
The construction of the reactor presented no difficultics and tenders
were invited in the spring for the radiobiological laboratory.
Provided there are no set-backs the reactor will be brought into
operation in the spring of 1964. The last building stage, viz. the
seccond part of the radiochemical laboratory, wili most probahly
be concluded mid-1965. '

To ensure proper and efficient collaboration at both national and
international levels in the field of mutation breeding and food
preservation by means of irradiation, sub-contracts were entered
into with the following institutions:

Mutation breeding:

Afdeling Erfelijkheidsleer der Landbouwhogeschool, Wageningen
(Department of Genetics of the State Agricultural University,
Wageningen)

Institbut voor Veredeling van Landbouwgewassen der Landbouw-
hogeschool, Wageningen
(Institute of Agricultural Plant Breeding of the State Agricultural
University, Wageningen)

Afdeling Tuinbouwplantenteelt der Landbouwhogeschool, Wage-
ningen

(Horticultural Department of the State Agricultural University,
Wageningen)

Stichting voor Planteaveredeling, Wageningen
(Foundation for Agricultural Plant Breeding, Wageningen)



Instituut voor de Veredeling van Tuinbouwgewassen, Wageningen
(Institute of Horticultural Plant Breeding, Wageningen)

Max-Planck-Institut fiir Ziichtungsforschung, Kéln-Vogelsang,
W. Germany

{Max-Planck Institute for Breeding Research, Cologne-Vogelsang)

Tnstitut fiir Landwirtschaftliche Botanik der Universitit Bonm,
W, Germany
{Institute for Agricultural Botany of the University of Bonn)

Istituto Botanico della Universita, Cagliari, Italy
(Botanical Institute of the University, Cagliari)

Food irradiation:

Instituut voor Bewaring en Verwerking van Tuinbouwproducten,
Wageningen

{Institute for Research on Storage and Processing of Horticultural
Produce, Wageningen})

Centre Interfacultaire des Sciences Nucléaires, Laboratoire de
Génétique, de I'Université de Lidge, Belgium
(Genetics Laboratory of the University of Li¢ge, Belgium)

The necessary work contacts were ensured by setting up contact
and project groups.

The international status of the Association was also consolidated
by the engagement of two French biclogists, thereby increasing the
Euratom staff to four.

The present annual report includes a brief account of research and
other activities and symposia and meetings visited by staff members
and an article by Dr. Shapiro, a well-known expert in the radio-
biological field and founder of mutation breeding work in the U.S.A.
The inclusion of these kind of articles in our annual report is to be
regarded as an attempt to give the reader a broader view of develop-
ments in a particular branch of science which is closely bound up
with the research work of the Association. This article places
particular emphasis on the status of radiation research in botany
and agriculture,

Readers’ comments on the annval report are welcome.

D. DE ZEEUW,
Director Euratom — Ital Association
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by Dr. 8. Shapiro at the Brookhaven National Laboratory.




Some comments on the status
of Radiation Research in Botany and
Agriculture

SEYMOUR SHAPIRO¥)

As the Institute for Atomic Sciences in Agriculture (ITAL) nears
completion, with its chemical laboratories in operation, the reactor
having been critical for the first time and construction of the botan-
ical facilities well along under way, the time is perhaps appro-
priate to examine some facets of the field to which this new
laboratory is soon to add its contribution.

The many ways in which atomic energy serves all of the other
sciences have been enumerated and discussed repeatedly over the
past few years. In modern agriculture we find the influence of
atomic energy at every level of integration at which the plant (or
animal) is considered.

At the level of the individual plant, our knowledge of physiology
and metaboelism has been enormously expanded since radio-isotopes
of biologically important elements have been available on a large
scale. Much information has been accumulated on a theoretical
level and this has rapidly found its way into improved agricultural
practices. To cite but one example, improvements in fertilizer
composition and methods and timing of fertilizer application have
been developed as a direct consequence of our better under-
standing of how various ions are absorbed and distributed through-
out the plant, Use of the radioactive isotope is now commonplace
and its position of importance among the tools of the agricultural
scientist is thoroughly established.

When we direct our attention not at the individual plant but at
plants as crop populations, one of the important areas of consid-
eration is plant breeding. Radiation, because of its capacity to alter
and rearrange the genetic material and thus produce mutations,
has attracted considerable interest as a means of extending the
limits of genetic variability. Radiations have provided geneticists,
for the first time, with mutations in sufficiently large numbers to

*) Department of Biology, University of Oregon, Eugene Oregon U.S.A.
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enable them to systematically focus their attention at the basic
nature of mutations. Plant breeders were quick to recognize the
potential uses of radiation-induced mutations for crop improve-
ment. A number of new radiation derived varieties of crop plants
that are now being grown by farmers, in various countries, attest
to the success of their efforts. Here again the interaction of theory
and practice is evident.

At the level of the final agricultural product, the marketable
commodity, we again find that radiation may play an important
role to protect the crop from the serious ravages of insect pests and
contaminating micre-organisms. Appropriate doses of radiation
can disrupt the normal functioning of these destructive organisms
and result in sterility or death. The transportation of some agri-
cultural products may be simplified, and the range of distribution
may be expanded, because of the findings that bulbs and tubers
(e.g. onions and potatoes) intended as foods can be prevented from
sprouting and that the ripening of fruits can be retarded by moderate
doses of radiation,

These benefits and accomplishments of atomic energy, briefly
mentioned above, have been realized despite a far from complete
understanding of the interactions of living things and radiations.
At all of the levels discussed our knowledge is still fragmentary and
the practical applications have pressed close upon the limits of
fundamental knowledge, In some instances the search for practical
applications has passed the limits of available theoretical inform-
ation. Trial and error experimentation has turned up responses to
radiation exposure which are useful but about which there is little
basic understanding. Under such circumstances efficiency is low
and progress in utilization of these new phenomena is very slow.
Most of our information about radiation effects on living things
comes from experiments with x-rays and gamma-rays, which are
quite similar in their biclogical effects. Both are electromagnetic
radiations, both produce relatively small amounts of ionization as
they travel through tissue, and both respend in much the same
fashion to factors which modify radiation sensitivity.

Neutrons are one of the particulate radiations and are unusual in
their mode of action because, being uncharged particles, they may
interact not only with the orbital electrons -of the atoms they
encounter as they traverse matter (as happens with x-rays and
gamma-rays), but with the nuclei of these atoms. In this sense they






