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The Acceleration of Germination in Welsh Onion Seed Irradiated with the Low Dose y-ray Radiation
Eun-Kyung Lee, Jae-Sung Kim, Young-Keun Lee, Young-Bok Lee”(Korea Atomic Energy Reserach Institute, Taejon,
305-353, Korea "Dept, of Horticulture, Chungnam National University, Taejon 305-764, Korea)

Abstract : To investigate the hormetic effects of the low dose y-ray radiation on the germination rate, weish
onion (Allium fistulosum L. cv. Eunchun and cv. Sukchangwoidae) seeds were irradiated at the dose of 0.5 ~24.0
Gy with the y-ray radiation (Co-60). The germination rate of ‘Eunchun’ cultivar increased about 10% in the low
dose y-ray irradiation group compared with that of the control. In the ‘Sukchangwoidae’ cultivar, the germination
rate of the 4 Gy irradiation group increased 40% more than that of the control. Broadly, it seemed that the
hormetic effects of the low-dose y-ray radiation were taken more promisingly in the uncultivated soil than in the
fertile soil. The germination rate from the paper towel and filter paper based cultivation increased 10% and 16%
more, respectively, in the 1 Gy irradiation group than that in the control group. And the electric conductivities of
the above groups supposed to be taken hormetic effects of the y-ray radiation were lower than those of the
control group. From the above results, it is suggested that the low dose y-ray radiation ranged from 1 Gy to 10
Gy could have the hormetic effects on the germination rate related characters in welsh onion seeds,
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Fig. 1. Effect of y-ray irradiation doses on the seed gemmination
in differentwelsh onion cultivars. A; Eunchun (Hungnong
Seed Co.), B; Sukchangwoidae (Choong-Ang Seed Co.),
DAS; days after sowing
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Fig. 2. Changes of electric conductivity in welsh onion, cv.
Sukchangwoidae seeds between doses of y-ray
irradiation. Electric conductivity were measured with 3
replications.
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Fig. 3. Effect of sowing media on the germination of welsh onion,
cv. Eunchun seeds irradiated by r-ray with different doses.
A ; 3.0% sucrose + 0.8% agar, B ; + MS medium + 3.0%
sucrose + 0.8% agar). DAS; days after sowing.
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Table 1. Change of germination rate in welsh onion (cv. Sukchangwoidai) seeds irradiated with different doses of y-ray. Seeds were

sowed on plug tray. DAS; days after sowing

Days after sowing Gemination(%)
(DAS) Dose(Gy)
0 1 2 4 20
12 23¢ 20¢c 6.7 ab 70b 53bc
14 15.3bc 133¢ 35.0a 25.7 abc 140¢
15 257a 220a 36.7a 36.0a 20a
16 36.0a 3H7a 470a 447 a 333a
17 403a 38.7a 49.7a 47.7a 370a

zMean separation within rows by Duncan’ s multiple range test at 5% level.

Table 2. Change of germination rate in welsh onion (cv. Sukchangwoidai) seeds irradiated with different doses of y-ray. Seeds were

sowed on filter paper. DAS; days after sowing

Days after sowing Gemination(%)
(DAS) Dosel(Gy)
0 1 2 4 8 12 24
7 0.7br 60a 3.3 2.7ab 0.7b 33ab 27ab
8 53a 16.7a 3.3 13a 93a 133a 80a
9 140a 200a 173a 153a 207a 167a 140a
10 173a 273a 187 a 233a 26.0a 233a 18.0a
11 207a 38.0a 207a 28.0a 293a 307a 23.3a
12 220a 380a 233a 287a 327a 340a 240a

*Mean separation within rows by Duncan’ s multiple range test at 5% level.

Table 3. Effect of y-ray irradiation on the germination in 6 years old welsh onion seeds cv. Sukchangwoidai. Seeds were sowed on paper

towel. DAS; days after sowing

Days after sowing Germination(%)
(DAS) Dose(Gy)
] 1 2 4 10 20
3 166k 340a 246ab 214ab 234ab 126b
4 50.0ab 546a 406ab 394b 434 ab 246¢
5 59.4 ab 66.6a 55.4 ab 54.0ab 54.0ab 426b
6 62.0ab 726a 60.0 ab 60.6 ab 614ab 514b

*Mean separation in rows by Duncan’ s multiple range test at 5% level
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Table 4. Changes of electric conductivity in welsh onion, cv.
Sukchangwoidal seeds depending on dose of y-ray

Incubation time Eleciric conduciivity(m - s/m)
) Dose(Gy)
0 1 2 4

2 2%ab  242a  158b  i74ab
4 442a  406ab  315b  333ab
6 581a 518a  427b 449
8 7042 584ab 523b  536b

10 814a  695ab 632b  663b
12 8i7a  733ab 650b  663b
o4 1036a  940ab 885b  886b
% 13242 1240ab 1.98b  11.59b

*Mean separation in rows by Duncan’ s multiple range test at 5%
level
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