
























































of artificial radioactivity, the construction of the first
cyclotron at Berkeley and the Fermi atomic pile at Chi-
cago, provided research-workers with an ever-increasing
number of useful radioisotopes. Nowadays, a wide variety
of tracer radioisotopes is available for a vast range of
applications. A few examples are listed below.

Pedology is the study of the soil as a nutritive substratum
for plants, and the interplay between this substratum and
the plant life growing in it.

With the help of tracers, it is possible to determine in
what proportions various constituent elements of the soil
are available to plant life. Phosphorus, for example, can-
not be wholly assimilated by plants, and the use of
phosphorus 32 makes it possible to distinguish between
the portion which cannot be absorbed and the portion
which the plant needs for its growth.

The effective use of fertilizers raises a number of problems.
The way in which the fertilizer is distributed, the season
when it is applied, the form in which the product is
marketed are all factors likely to affect the final result
obtained. Much depends upon whether the fertilizer is
applied immediately beside the seeds or spread over the
whole field, and whether it is put down at sowing-time
or when the plant begins to grow. All these problems can
be rapidly solved by the use of tracers incorporated in
the fertilizer which shows clearly which factor induces
the greatest absorption of the different elements by the
plant.

The study of vital mechanisms and functions of plant life
belongs to the science of physiology. The way in which
plants feed through their roots or their leaves, the ab-
sorption of nutritive elements, their passage through the
cellular membranes, their translocation and their utili-
zation in the plant are all subjects which are being ex-
tensively investigated at the present time.

The mechanism of photosynthesis (the process whereby
carbohydrates are formed from CO,, H,0 and energy
supplied by sunlight), which for long had remained a
mystery, has now begun to yield up its secrets, mainly as
a result of the discoveries made possible by tracers such
as Carbon 14 and Tritium (Hydrogen 3). The complete
sequence of the photosynthesis process, ranging from the
reduction of CO, to the formation of sugars, has been
established and the genesis of the chlorophyll molecule
has been elucidated. A great deal of effort is still being
devoted to this problem which is fundamental to plant
animal life on our planet.

Plant pathology also makes use of tracers to develop fungi-
cides, weed-killers and insecticides. In pest control work,
it is important to have reliable information on the biolo-

gical cycle and habits of insects. The marking of insects
by means of radioisotopes has proved a more effective
means than the methods used hitherto in studying the
distances covered by insects in flight, the routes they
follow and their feeding habits.

Radiation

Agricultural genetics seeks to obtain new varieties of culti-
vated plants with useful characteristics, such as increased
and earlier yields, good resistance to disease, etc. Along-
side the conventional techniques of hybridization and the
crossing of different species, we now have the mutation
method, in which abrupt and hereditary changes are
induced in living beings by natural causes or artificial
means. Irradiation by Cobalt 60 or Caesium 137 sources
is one of the ways of inducing these mutations. The first
research using ionizing radiations was carried out in 1927
by Miiller, of the University of Texas, and Stadtler, of
the University of Wisconsin. Mutation breeding has been
developed especially in Sweden, where significant results
have been obtained; for instance a new variety of barley
has been produced which, thanks to its short and sturdy
stalk, is particularly resistant to wind and rain. Many
institutions are now working on mutation breeding, which
has already yielded a number of useful practical results.
At first sight, the sum total of the progress made may not
seem to amount to very much, but, on the other hand, it
would be highly unreasonable to expect the ideal plant
to be produced by one mutation. What in fact happens
is that research-workers seek to isolate, amongst the mu-
tants obtained after treatment, plants with one or the
other interesting characteristic, which they then attempt
to incorporate in a new strain by crossing the species
obtained with plants possessing other interesting charac-
teristics. Hence the importance currently accorded to
methodological research aimed at determining first of all
the factors encouraging the emergence of the greatest
possible number of mutations, and then the methods of
ensuring that small-scale mutations, which are often diffi-
cult to discern but are potentially important, are not
overlooked.

Preservation of foodstuffs: this is one of the few cases where
direct application of radiation to consumable products
can be envisaged.

The economic importance of reducing wastage by im-
proving foodstuff preservation methods is obvious and
there can be no doubt about the need for exploring the
possibilities offered by irradiation in this field. After the
first rather haphazard, and hence disappointing, attempts
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