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ACTIVITIES 1961

TEACHING AND TRAINING

During the year under review ITAL held
under the auspices of the International
Atomic Energy Agency (IAEA) and the
Food and Agriculture Organization of the
United Nations (FAQ) two international
training courses on 'Radio-isotope tech-
niques in soil and plant sciences’. Each
course lasted two months and a total of
thirty scientists from thirty different
countrics participated. A number of spe-
cialists from abroad were invited as guest
lecturers. A 4-weeks national course on
‘Radio-isotope techniques in agricultural
sciences’ was also held in 1961,

A number of ITAL’s scientific staff were

given the opportunity to visit and work
abroad for various periods of time. Two
research-workers in particular spent ten
and six months respectively in the United
States and one researchworker spent
three months in England.

RESEARCH %)

The EURATOM-ITAL Association re-
search program is particularly concerned
with mutation breeding, food preser-
vation by means of ionizing radiations
and the behaviour of specific radio-
nuclides in the *food chain’,

*) For research facilities sce Appendix L



1. RADIATION INDUCED CHANGES IN
PLANTS.

Mutation breeding of bean, pea, tomato
and potato.

This mutation breeding project carried
out in conjunction with the Wageningen
plant breeding and genetic institutes is
concerned with the study of the muta-
genic effects of neutrons, X-rays, y-rays
and certain chemicals on a smmmber of
selected crops. ‘ T

The selection of these crops wds based
on the following requirements: genetical-
ly well known, easy to grow, agricul-
turally important and preferably deficient
in one or two important characteristics
such as disease resistance or cold resis-
tance during germination.

The bean variety 'Widusa’ is used to
study the effect of radiaton and chemical
mutagentia on mutation frequency and
-spectrum with special reference to resis-
tance against Colletotrichum and dif-
ferent virus diseases and to better resis-
tance against low temperature during
germination.

The pea variety 'Elfjespeul’ is treated
with neutrons, X-rays, y-rays and che-
micals in order to study the dose-effect
on mutation frequency and -spectrum.
The variety 'Pauli’ is used for the same
purpose but with the special aim of in-
ducing resistance against Fusarium oxys-
porum.

In the tomato variety 'Money Maker’ the

effect of the above mentioned mutagen-
tia is also being studied,

In the potato varieties ’Bintje’ and 'Bur-
mania’ the problem of induction, un-
covering and re-arranging of chimaeras
is being studied.

The radio-resistance of these four crops
was determined. It was found that in
bean and pea the LD 50 dose was about
15.000 R of X-rays, whereas in tomato
practically no decrease in germination
was observed with dosages up to
100.000 R.

The uncovering and re-arranging of chi-
maerdas.

Induction of chimaeras can be important
in economically valuable seedlings of
asexually propagated plants, increasing
the variability of one particular cha-
racteristic (for instance flower colour)
without altering the remaining geno- and
phaenotype.

The Chrysanthemum-varietics *Master-
piece’ and 'Bronze Masterpiece’ were ir-
radiated with y-rays.

In the pink-flowering 1500 r. — group
of ‘'Masterpiece’ colour-mutations of
bronze, pale-pink and white were found.
In the yellow-flowering 1500 r. — group
of ’'Bronze Masterpiece’ some bronze
mutations were found. In some flowers
the phenomena of uncovering was ob-
served with the result that the original
pink colour showed up.

The periclinal dark-pink flowering Pelargonium ’Enchantress’ (center
right) showed after 2000 r -rays the original red-flowering variety 'Fiat’
{(uncovering) and two new pale-pink flowering budsports (top and botiom)*

* Experiments carried out at the Brookhaven National Laboratory by
dr 8. Shapiro and ir C. Broertjes (1959—1960)









2. RADIATION PRESERVATION OF FOOD,

Surface pasteurization of soft fruit.

The quality of ripe soft fruit decreases
quite rapidly under normal conditions
of temperature and humidity as a result
of microbial activities and/or of bioche-
mical changes. Not all kinds of fruit are
equally sensitive to microbial attacks.
Undamaged tomatoes can be kept at
room temperature much longer than
strawberries or raspberries, The surface
of the latter can be easily penetrated by
molds and yeasts.

To increase the shelf-life of these soft
fruit it is necessary either to slow down
the ripening process and/or to kill {(or
inactivate) the micro-organisms in the
outer cell-layers with ionizing radiations
(surface pasteurization) Preliminary ex-
periments showed that a 1 MeV electron
irradiation of 500 Krads increased the
shelf-life of strawberries and raspberries
at room temperature by about 100%.
The vitamin C-content was not affected,
the structure of the irradiated fruit
remained much better than the controls
and no discolourations or off-flavours
occurred.

E- and y-irradiation experiments with the
clean (internally free of micro-organisms)
tomato fruit indicated that the difference
in quality is probably due to inhibition
of ripening following irradiation. Fur-
thermore it was observed that:
1. Green tomatoes did not turn red with
a dosage >>10% rads which caused a

slight damage to the surface whereas
dosages in the order of 5 X 104 rads
increased the shelf-life considerably
without damaging the surface;

2. Light orange tomatoes were visibly
affected only with dosages above
2 % 105 rads.

Prevention of neck-rot in onions irra-
diations.

During storage great losses in onions
can occur, due to a rot-causing fungus,
Botrytis allii, which penetrates through
the stem base. This is particularly the
case when the onions are harvested under
unfavourable climatic conditions. Pre-
liminary experiments revealed that it is
possible to kill the fungus in vitro with
dosages in the order of 500 Krads to
1 MeV electron-rays. Experiments in
vivo however showed that at those
dosages:
1. The occurrence of rot was only de-
creased by 20%:;
2. The sprout-formation was not inhibit-
ed, and
3. Severe discolourations of the onion
appeared.
This application does not therefore seem
promising with low energy electrons.

3. USE OF RADIO-ACTIVE SUBSTANCES IN
SOIL, PLANT AND ANIMAL STUDIES,

Improvement of the autoradiographic

techniques.

As essential preliminary and a constant

Tomatoes, photographed after 14 days storage at 15° C

Top layers: control (left)
Bottom layers: 500 k rad ~-rays (right)

Tormatoes were irradiated at the mature green stage of ripening






