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ABSTRACT

Effects of proton beam irradiation on seed germination and growth pattern of tobacco
(Nicotiana tabacum L. cv. BY-4; N. plumbaginifolia) and rice (Oryasativa L.) plants were
estimated to develop the efficient conditions of irradiation. Seed germination rate was
decreased by increasing the proton beam the current and the beam irradiation time in both
tobacco and rice seeds. The beam irradiation conditions showing 50% germination were
over 60 sec at 10 nA, approximately 5 sec at 100 nA and at 500 nA beam current in tobacco
seeds. And the conditions of 50% germination were 60 sec at 10 nA, and 100 nA and 30 sec
at 500nA in rice (cv. Dongjin 1) seeds. The growth of irradiated plants was decreased, but
significant difference in morphological changes was not observed by the proton beam
treatment. The proton beam is-able to use as a mutagen, but some of the factors including
beam size and beam detector-system must be established for efficient usage of the beam.
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Table 1. Germination rate(%) of tobacco (Nicotiana plumbaginifolia) plants by using proton beam irradiation in 6

weeks from germination

Current / sec No. of seeds" No. of germ® Germ(%)?
Control 200 200 100%
10nA/ Ss 200 108 84%
10 nA / 10s 200 139 80%
10 nA / 30s 200 148 84%
10 nA / 60s 200 162 81%
100 nA / 5s 200 67 34%
100 nA / 10s 200 45 23%
100 nA / 30s 200 68 34%
500 nA/ 5s 200 104 52%
500 nA / 10s 200 11 6%
500 nA / 30s 200 23 12%

"No. of seeds that proton treated, ?No. of seeds that germinated, Percentage(%) of germinated seeds.

Table 2. Germination rate(%) of tobacco (Nicotiana tabacum L. cv. BY-4) plants by using proton beam irradiation in 6

weeks from germination

Current / sec No. of seeds” No. of germ” Germ(%)?
Control 200 150 75%
10 nA/ Ss 200 90 45%
10 nA / 10s 200 90 45%
10 nA / 30s 200 97 49%
10 nA / 60s 200 86 43%
100 nA / 5s 200 80 40%
100 nA / 10s 200 69 35%
100 nA / 30s 200 49 25%
500 nA / 5s 200 60 30%
500 nA / 10s 200 54 27%
500 nA / 30s 200 16 8%

“No. of seeds that proton treated, ?No. of seeds that germinated, *Percentage(%) of germinated seeds.
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Table 3. Growth characters of proton beam irradiated tobacco (N. tabacum L. cv. BY-4) in 16 weeks from the beam

irradiation.
Proton Leaf length(um) Leaf width(un) Leaf no.(leaf) Height(mn)
Current/sec Mean Mean Mean Mean
Control 234t 123 8.0 148¢
10nA / 5sec 239* 116® 8.7 85b~
10nA / 10sec 218 110° 8.0 101°
10nA / 30sec 200 115%* 7.0 73
10nA / 60sec 1454 77 6.0 50°
100nA / 10sec 193¢ 114* 8.3* 74
100nA / 30sec 207 121* 8.0 68+
500nA / Ssec 195k 109° 7.3 70%
500nA / 10sec 225%%¢ 108° 9.3 95t

1)Mean seperation within column by Duncan's multiple range test, 5% level of significance.
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Table 4. Growth characters of proton beam irradiated in 16 weeks from the beam irradiation.

Proton Leaf length(nm) Leaf width(um) Leaf no.(leaf) Height( mm)
11 weeks 11 weeks 11 weeks 11 weeks
Current / sec
Mean Mean Mean Mean

Control 111* 49° 6.7 33e
10nA / Ssec 88® 41° 6.7 20
10nA / 10sec 87 43* 6.3 23
10nA / 30sec 91° 45* 7.3 19
10nA / 60sec 71¢ 33¢ 6.7* &

1)Mean seperation within column by Duncan's multiple range test, 5% level of significance.
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Table 5. Germination rate(%) of rice (Oryza sativa L. cv. Dongjin 1) plants by using proton beam irradiation

52 ™

30 =

ol
(2 A

Current / sec No. of seeds” No. of germ? Germ(%)*
Control 22 22 100%
10nA/ 30s 16 14 88%
10 nA/ 60s 16 9 56%
10 nA / 120s 16 38%
10 nA / 300s 16 6 38%
100 nA / 30s 15 10 67%
100 nA / 60s 18 10 56%
100 nA / 120s 16 7 44%
500 nA/ 10s 15 9 60%
500 nA / 30s 16 8 50%
500 nA / 60s 15 7 47%

YNo. of seeds that proton treated, ?No. of seeds that germinated, *Percentage(%) of germinated seeds.

Table 6. Germination rate(%) of rice (Oryza sativa L. cv. Nampyeongbeyo) plants by using proton beam irradiation

Current / sec No. of seeds” No. of germ? Germ(%)*
Control 50 48 96%
10nA/ 5s 50 18 36%
10 nA / 10s 30 10 33%
10 nA / 30s 25 11 85%
100 nA / 10s 30 14 51%
100 nA / 30s 25 11 85%
2,000 nA/ 1s 21 2 10%
2000 nA/ 3s 20 2 10%
2,000 nA/ 5s 24 1 4%
2,000 nA / 10s 21 1 5%
2,000 nA / 20s 26 0 0%

"No. of seeds that proton treated, ?No. of seeds that germinated, ?Percentage(%) of germinated seeds.
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