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ABSTRACT

Effects of neutron beam irradiation on seed germination, growth and RAPD pattern of
tobacco (Nicotiana tabacum L. cv.; N. plumbaginifolia) and rice (Orya sativa L. cv.) plants
were estimated. Seed germination rate was not significantly changed by the neutron beam
treatment in both tobacco and rice seeds. And there was no significant differance in growth
of the plants by the neutron beam treatment. Interestingly, however, some of morphological
changes, including leaf shape (about 36%), stem color and leaf color were observed in
neutron beam treated tobacco plants. In addition, abnormal flower in petal was observed in
the neutron beam treated plant. This results indicate that neutron beam is able to use as an
effective mutagen in plant mutations. Scorable products from 20 primers were obtained by
RAPD analysis in the leaves of the beam irradiated tobacco plants and most of the plants
showed the similar band patterns.
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Table 1. Germination rate (%) of seeds of tobacco plants in 2 weeks from neutron beam irradiation

Neutron N. plumb" BY-4* anthFy?Y
Dose No. of No. of Germ No. of Germ No. of Germ
(Gy) seeds? germ” (%)® germ (%) germ (%)
Cont 50 45 90% 33 76% 41 82%

90 50 44 88% 36 72% 40 80%
180 50 43 86% 40 80% 46 92%
270 50 46 92% 38 76% 48 96%
360 50 42 84% 36 72% 44 88%
450 50 41 82% 38 76% 38 76%
540 50 42 84% 37 74% 39 78%

YNicotiana plumbaginifolia, ®Nicotiana tabacum L. cv. BY-4, *A line derived from BY-4, “No. of seeds that neutron

treated, No. of seeds that germinated, ®Percentage (%) of germinated seeds.

Table 2. Growth characters of neutron beam irradiated Nicotiana plumbaginifolia
Neu-

ron Leaf length (om) Leaf width (am) Leaf number Height (am)
Dose 19w? 22w 26w 19w 22w 26w 19w 22w 26w 22w 26w
(Gy) Mean Mean Mean Mean
Cont 94¢ 181° 228 49 89° 1020 6.3 9.0 12.7 123¢ 246°
90 105° 185° 218 48 96° 106° 6.3 8.0 12.3 128° 232¢
180 92 167 227 43: 88: 103¢ 6.0° 9.3 14.0° 132: 208°
360 90° 153 210° 43 80° 99° 6.3 9.0° 12.0° 131° 224¢
540 107 176 205° 52¢ 87 98° 70° 8.7 13.3 126° 228

YWeeks after beam irradiation. ?Mean seperation within column by Duncan's multiple range test, 5% level of

significance.

Fig. 1. Effect of neutron on tobacco plant (Nicotiana plumbaginifolia) leaf shape (Left; control plant, Right; neutron
irradiation). Out of 200 plants, 71 plants showed changed leaf-surface by neutron beam irradiation.
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Fig. 2. Effect of neutron on tobacco plant (Nicotiana plumbagszolza) stem (Left control plant and Middle; neutron
irradiation) and flower shape (Right; flower with changed petal).
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b mEk dzFd HE 10% Fx @A =3
Table 3. Germination rate(%) of rice seeds with hull in 2 weeks from neutron beam irradiation
Neutron Dongjin-1 Nampyongbeyo Ilmibeyo
Dose No. of No. of Germ No. of Germ No. of Germ
(Gy) seeds” germ? (%) germ (%) germ (%)
Cont 50 46 92% 42 84% 48 96%
90 50 42 94% 47 94% 56 93%
180 50 46 92% 45 90% 46 92%
270 50 47 94% 46 92% 48 96%
360 50 38 86% 48 96% 46 92%
450 50 44 88% 46 92% 43 86%
540 50 41 82% 45 90% 47 94%

YNo. of seeds that neutron treated, *No. of seeds that germinated, YPercentage (%) of germinated seeds.
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Fig. 3. RAPD profiles of neutron beam irradiated Nicotiana plumbaginifolia. Twenty four tobacco plants were
amplified using primer #OPA-02 (Left-upper), #OPA-03 (Right-upper), #0OPB-07 (Left-lower) and #OPC-01 (Right-

lower), and seperated on 1.2% agarose gel.
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