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Mutation Induction and Selection of Salt-tolerant Plants by
Heavy-ion Beam Irradiation in Tobacco Proembryo
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Tobacco proembryos were irradiated with 100 Gy of heavy-ion beams (4N, 2Ne : 135 Mev/u) after 24 to 96 hours of
pollination as a mutagen and screened Mh generation for morphological mutants and salt-tolerant plants. Morphological
and physiological characteristics of the salt-tolerant plants derived from the irradiated proembryo are discussed in this
report. Mutants irradiated proembryos with the beams after pollination produced various kinds of morphological
variation. A total of 17 salt-tolerant plants were selected from tobacco cultivar (BY-4) by treatment with 4N beam. Shapes of
filament and pollen grain of most salt-tolerant plants were abnormal compared with non-irradiated wild type, and seeds
weight and fertility obviously decreased. The germination rates of the several Mz lines on the saline and the mannitol

condition were higher than that of wild type.
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Table 1. Effect of heavy-ion beams on seed permination of N.
tabacum L. under sall conditions.

Cultivar lon Stagel#! Na. of No. of  Frequence of
SeedW soedings  seodlings( %)
Nanthi N control B 0 0
48 .o 0 u
-72 X 0 Q
8445 ki 4] 0
total 6 0 4]
“INe 36-48 1w 0 0
48-00 1151 0 0
72-84 JN § 0
total 244 0 0
BY -4 HN control P 0 0
24-36 K3 3] LG
48-60 2 Q Q
60-72 RaTY 5 203
3100 T 5 118
total AT 17 049
2N S0-48 L8t ¢ {)
48-((} RIRNS Q (
72-84 153 () {)
total pINIE) 0 [}l

ta)lrradiation time(hrs) of the beams after pollination
(M1 sceds of Xanthi and BY-4 were placed on MSmedium containing
2% and 25% respeetively and they were incubated for 4 weeks.
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Figure 1. Morphological chianges M1 generation o ~alt-tolerant
tobacco.

A: Changes of length of stvles and filaments {W: wild type, SAZ,
S205, 8205, S206, S209, S2011: Salt-tolerant plants of Ml
generation). B: Detail profiles of stvle length in wild tyvpe and salt-
tolerant plants.

Table 2. Morphological and physiological characteristics of salt-
tolerant plants (BY-4) induced by heavy-ion beams (1N}
irradiation.

Strain  Style  Maorphological Normal No. of  Sced weight
(mm) changes of -polen flowering of M
flowers grain (%7} internode  (mg/fruit)
Pilament (mm)
Cons. 10 40 n 33 Jis
S201 40 40 =3 2 8
S22 4 40 s ] 16

Sx A Nt 23

Sy 40 3 [ B

S R R 7 113
g T 4 0 14
& 40 1l N 151
10 57 Wl oo 13
10 © s X 1%
40 3 M o7 00
10 &) w2 N 123
B g AN 5 147
{0 40 G H 162
10 40 IR] 5 150
R 3 T4 R 181
R R Bt % 164
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HETF AE visle] 10% vtz WA= 7%
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Figure 2. Germination pattern of wild type and salt-tolerant lines
on various concentrations of NaCl. Percentage of germination was
calculated from the number of seedlings within 2 weeks.
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Figure 3. Germination pattem of wild type and salt-tolerant lines
on various concentrations of mannitol. Percentage of germination
was calculated from the number of seedlings within 2 weeks.
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