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In Vitro Selection and Characterizations of Gamma
Radiation-Induced Salt Tolerant Lines in Rice
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ABSTRACT The combination of radiation technique with an in vitro culture system was initiated to develop salt
tolerant rice. We established an in vitro culture system to select tolerant lines against salt stress. NaCl tolerant cell
lines were selected from the callus irradiated with gamma ray on Ng medium with 1.5% NaCl and 2 mg/L 2,4-D.
Regenerants (M) were obtained from the tolerant callus which was cultured for 30 days auxin-free medium. The M,
seeds were harvested from M, plants on an individual plant basis. Thirty seedlings from each 450 M, lines were
transplanted in a field and total 5,000 M; lines were harvested with an average 90 percent of fertile grain. Ms lines
were utilized for selection of salt tolerance. Salinity-tolerant lines (225) were selected among 5,000 Ms lines. Of the
225 lines tested, the morphological traits of two lines (120-10 and -11) were far superior to control (Dongjinbyeo) in
agromomic traits such as plant height, root length and no. of roots. Control and tolerant lines were analyzed by
RAPD markers. Three polymorphic bands were presented in only tolerant lines, demonstrating a genetic difference
between control and the tolerant lines. Such tolerant lines could be used as genetic resources to improve salt
tolerance.
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Induction of callus from
mature embryo
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Selection of salt tolerant calli
from irradiated calli on the
medium with 1.5% NaCl

l

Regeneration of M, plants

Harvest of M, seeds and
acceleration of M, lines

l
Harvest of Mj; seeds, evaluation of 5,000 lines (M;)
in the salt solution and selection of lines
showing differences for tolerance

Figure 1. Flow chart of procedures for the selection of salt tolerant
lines.
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Table 3. Performance of salt tolerant M; isolines cultured in the 1%
NaCl solution for 30 days.

Entries Plant height Root length  No. of roots
Dongjinb
ONENIBYE 39 +02 41403  66+08
Cont.
120-10 8.1 £03%** 5.6 £0.5* 9.0 £0.7%
120-11 8.0 £04%** 53 £0.3* 82 +0.7%

* *%% Significant at 5 and 0.1% level

Table 1. Selection of NaCl tolerant calli and plantlets from the irradiated calli with various radiation doses on medium containing 1.5% NaCl.

Radiation dose - . No. of survived calli No. of
(Gy) No. of inoculated calli in 4 months regenerants’
0 1080 64 (6.0) 11(17.2)
30 1200 95 (8.0) 18 (18.9)
50 1050 76 (7.2) 14 (18.4)
70 1020 47 (4.8) 9(19.1)
90 1200 36 (3.0) 3( 8.3)
(): Percentages of survived calli and regenerated plants from the survived calli.
“: Regeneration of plantlets was carried out on medium without NaCl.
Table 2. Morphological variants of rice observed in M, lines derived from gamma-rayed calli.
Entries No.ofseed  No. of seedling Total no. of variants
germinated transplanted Plant type Dwarf Early heading Narrow leaf %
DongjinbyeoCont. 50 30 0 0 0 0 0
M,-120 50(2) 30 0 2 1 1 13.3

( ): No. of albino plant
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Figure 2. Seedlings of salt tolerant lines grown in the solution
containing 1% NaCl for 30 days.
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Figure 3. RAPD analysis of control and salt tolerant lines using
OPH-05 primer. M: Size marker, C: Dongjinbyeo; 1, 2 and 3: Salt
tolerant ines 120-10-1, -2 and -3; 4, 5 and 6: Salt tolerant lines 120-
11-1, -2 and -3, respectively. A rectangular indicates specific band
shown in salt tolerant line (120-10-1, -2 and -3). RAPD analysis was
carried out by using 3 plants of each variety and line.
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Figure 4. RAPD analysis of control and salt tolerant lines using
OPH-07 primer. M: Size marker, C: Dongjinbyeo; 1, 2 and 3: Salt
tolerant ines 120-10-1, -2 and -3; 4, 5 and 6: Salt tolerant lines 120-
11-1, -2 and -3, respectively. Arrow indicates intensive band shown
in salt tolerant line (120-11-1, -2 and -3). RAPD analysis was
carried out by using 3 plants of each variety and line.
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