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The Bio-Positive Effects of Diagnostic Doses of X-rays on Growth of
Phaseolus-vulgaris Plant

Mortazavi SMJ*}, Mehdi-Pour LA?, Tanavardi S?, Mohammadi S?, Kazempour S?,
Fatehi S?, Behnejad B? and Mozdarani H."

1. Medical Physics Dept., School of Medicine, Rafsanjan University of Medical Sciences,
Rafsanjan, Iran

2. Radiologic technology Dept., School of Paramedical Sciences, Rafsanjan University of
Medical Sciences, Rafsanjan, Iran

3. Medical Genetics Department, Tarbiat Modarres University, Tehran, Iran

Background: Plants absorb radioactive elements from phosphate fertilizers, and also from naturally
occurring radiation in the soil, air and water. It has long been known that low doses of ionizing
radiation evoke stimulatory effects in a wide variety of living organisms. However, as far as we
know, there is no published report on the bio-positive effects of diagnostic doses of X-rays on plant
growth. The aim of this study was to evaluate the bio-effects of low doses of diagnostic X-rays on
growth rate of Phaseolus vulgaris (Pinto) plants.

Materials and Methods: Before cultivation, Phaseolus vulgaris (Pinto) seeds were soaked in tap
water for 2 days followed by another 2 days of covering under a wet cloth. Four hundred newly
cultivated seeds were randomly divided into two groups of 200 plants each. In this experiment, two
seeds were cultivated in each dish (100 dishes for irradiation group and 100 for sham-irradiation
group). Fifteen days after starting cultivation, newly grown plants were irradiated with X-rays.
Plants were exposed to a single dose of X-ray (80 kVp, 80 mAs) for 6 days. On day 29, plants were
pulled out from the soil. Length of plant stem, length of root, number of leaves and plant weight
were measured.

Results: The stem length in irradiated and sham-irradiated plants was 296.51+13.57 and
223.96+15.02 mm respectively. This difference was statistically significant (P<0.001). Although the
number of leaves in irradiated plants was higher than that of sham-irradiated plants (7.05+0.18 and
6.74+0.19 respectively), the difference was not statistically significant. The stem diameters in
irradiated and sham-irradiated plants were 3.52+0.12 and 3.35+0.09 mm respectively, but the
difference again was not statistically significant. Plant weight in irradiated samples was less than
that of non-irradiated plants but it was not statistically significant.

Conclusions: The overall results indicate that diagnostic doses of X-rays can accelerate the growth
of plants. The growth enhancement ratio for stem length was 1.33 that is a challenging figure.
However, current data seem to be insufficient and further studies are needed to confirm these
findings as well as to find out the possible hormetic mechanisms.

Key Words: X-ray, Diagnostic Radiology, Plant Growth.



