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Effects of 7 -Ray Irradiation Given to Rice Seeds at Room or Low Temperatures
upon the Activities of the Rice Seedling-roots
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Table 1. Nutrient concentrations of the nutrient
solution for the hydroponic culture of
rice

. Concentration . Concentration
Nutrient (ng/L) Nutrient (ng/L)
N 20 B 0.2
P 4.4 Cu 0.01
K 17 Zn 0.1
Ca 14 Mn 1.0
Mg 12 Mo 0.01
Fe 3
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Table 2. Germination percentage of the rice seeds irradiated by 7-rays at room temperature, and

growth of the seedlings from the seeds

Dose Germination Number of Plant height Root length Dry weight Dry weight
(Gy) percentage leaves (cm) of shoot of root
(%) (/plant) (mg/plant)  (mg/plant)
0 (control) 95.8 2.2° 22.4* 15.8+ 164 37.2
100 97.8 2.2° 21.0° 13.5° 149 31.6
200 97.1 2.3 19.9¢ 13.0° 158 34.0
300 97.1 2.3° 17.9¢ 10.9° 133 26.8
400 97.1 2.4° 14.7° 9.0¢ 111 20.9

Values within a vertical column not sharing a common letter differed significantly when separated
by LSD at P=0.05. Values without a letter did not differ. At the columns of dry weights the analysis

of variance was not done.
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Table 3. Germination percentage of the rice seeds irradiated by 7-rays at low temperature, and

growth of the seedlings from the seeds

Germination Number of

Dry weight Dry weight

Dose Plant height Root length
(Gy) percentage leaves (cm) (cm) of shoot of root
y (%) (/plant) (mg/plant)  (mg/plant)
0 (control) 97.8 2.3° 19.8* 9.5" 132 26.6
100 95.8 2.4° 19.2° 10.5° 136 28.1
200 - 96.8 2.5° 20.9° 10.6* 148 28.6
300 97.4 24° 16.6° 8.8" 114 21.1
400 95.5 24° 13.8¢ 7.3¢ 88 17.0

Values within a vertical column not sharing a common letter differed significantly when separated
by LSD at P=0.05. Values without a letter did not differ. At the columns of dry weights the analysis

of variance was not done.

Table 4. Rates of Q. uptake, a@-naphthylamine oxidation and
potassium absorption of the rice roots from the seeds

irradiated by 7-rays at room temperature

Dose 0. uptake a—Nap.l'lth}flamine Potassium
(Gy) (mg/gh) oxidation absorption
y g (mg/g-h) (#mol/g-h)
0 (control) 8.87° 0.51 23.5
100 9.18* 0.41 14.2
200 9.82° 0.35 22.7
300 9.98" 0.30 25.4
400 10.74¢ 0.57 214

Values within a vertical column not sharing a common letter differ-
ed significantly when separated by LSD at P=0.05. Values without

a letter did not differ.

Table 5. Rates of O. uptake, «@-naphthylamine oxidation and
potassium absorption of the rice roots from the seeds
irradiated by y-rays at low temperature

a-Naphthylamine Potassium

?é) S(; (g;gu/pt.a&)e oxidation absorption

y ' £ (mg/g-h) (#mol/g-h)
0(control) 7.96 0.46* 28.2¢
100 7.40 0.54* 17.5°
200 7.71 0.60* 18.3°
300 7.79 0.58° 19.5°
400 8.25 0.19° 12.3°

Values within a vertical column not sharing a common letter differ-
ed significantly when separated by LLSD at P=0.05. Values without

a letter did not differ.
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Summary

In case of the seedlings germinating from the ¥-rays irradiated rice seeds, the cause of the growth-
inhibition was studied as in the following.

Both at the room and the low temperatures the rice seeds were irradiated with 100-400 Gy of 7-rays of
*Co.

In the germination-percentages no affection was brought about by the y-rays irradiations. At the both
temperatures, some reductions were brought forth by the workings of the y-rays of 300-400 Gy upon the plant
heights, root lengths and dry weights of the seedlings. The O.-uptaking rates of the roots of the seedlings were
noted to be dependent upon the dose of the irradiation given to the seeds at the room temperature. The a-naph-
tylamine oxidation rates of the roots germinating from the seeds irradiated with 400 Gy were lower than those
of the ones irradiated otherwise. The roots from the irradiated seeds showed lower rates of potassium absorp-
tion than those of the ones not-irradiated.

Hence the suggestion that the y-ray irradiation given to the seeds was in possession of some effects on the

metabolic functions of the roots germinating from the seeds.



