Effect of heavy ions on development, photosynthesis
and fruit antioxidant productionin Microtom plants:

a Space Perspec

ive

C. Arena*, E. Vitale, B. Hay Mele, P.R. Cataletto, M.
Turano, P. Simoniello, V. De Micco




JOURNEY 10 M‘jRS

INTERNATIONAL
SPACE STATION

SPACE LAUNCH
SYSTEM (SLS)

~

IN-SPACE | TRANSFER
HABITAT | SPACECRAFT .

SOLAR
ELECTRIC
PROPULSION

ASTEROID
REDIRECT
MISSION

~  COMMERCIAL
CARGO AND CREW

Image credit: NASA

erm manned missions.
xpensive and difficult
H

To reach planets in out
The regular supply of r
to

The need in Space



LEARNING FROM THE NATURE: ARTIFICIAL ECOSYSTEMS
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MAY IONISING RADIATION EXCERTS POSITIVE OUTCOMES?

Hypothesis:
not-lethal doses of heavy ions may induce favourable effects on Microtom

Irradiation on dry seeds

* Dose: Ca 25 Gy
* ¢ Energy: 200 MeV/u
* LET: 180 KeV/um
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PLANT GROWTH AND REPRODUCTION

e Ca 25 Gy
Germination % 100 % a 80% a

Flower number 16.2 £+ 0.84 a 8.0+0.34b
Fruit number 23.0+1.00 a 11.0+0.52b
Fruitdiameter(cm) 0.16+0.001a 0.24+0.001b

Dry biomass (g) 2.90+0.07 a 2.00£0.04 b

Presence of calcium oxalate crystals




PHOTOSYNTHESIS
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ANTIOXIDANT PRODUCTION

Ca 25 Gy
Ascorbic AC|d_1Content 30.4 + 0.68 3 38.9+1.27 b
(ng ml™)
Total Carotenoids
+ +
i 29.1+4.87 a 59.7+7.96 b
Anthocyanin Content 132.3+9.53 3 170.1+4.96 b

(mgg'FW)




TAKE HOME MESSAGE

In Calcium 25 Gy irradiated plants:

Life cycle completed from seed to seed

More compact plant size

Improved performance of photosynthetic process
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Largest berries with significantincrease of carotenoids, ascorbic
acidand anthocyaninslevels

Microtom plants irradiated with Ca 25 Gy perceive ionising
radiation as a stimulus to produce antioxidants and secondary
metabolites to protect cells

Opportune shield procedure on space platform may reduce
ionising radiation to doses useful rather than detrimental for
JEIS
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