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Genetic Analysis of the Ability of Callus Formation and Plant Regeneration
in Seed Culture of Rice

OH, Myung Jin - KWON, Yong Sham - SOHN, Jae Keun*
Department of Agronomy, Kyungpook National University, Taegu, 702-701, Korea

ABSTRACT This study was conducted to determine the inheritance of the ability of callus formation and plant
re-Jenaration in seed cultures of rice. The culturabilities of three Japonica rices, 'Chucheongbyeo', 'Nagdongbyeo',
ard 'Daeribbyeo 1', were higher than those of Tongil type cultivars, 'Milyang 23' and 'Samgangbyeo'. The
fracuency for callus growth in F2 populations of the three crosses, 'Milyang 23/Chucheongbyeo’, 'Milyang
2:3/Daeribbyeo 1', and 'Samgangbyeo/Nagdongbyeo', revealed a nearly normal distribution. The broad-sense
heritability estimated from the ability of callus formation in the crosses were ranged from 83.8% to 90.1%. The
frequency distribution of plant regenerability in F2 population of 'Milyang 23/Daeribbyeo 1' showed a continuous
veriation. But the segregation mode of plant regenerability from seed-derived callus in the F2 progenies of 'Milyang
2.3/Chucheongbyeo’ and 'Samgangbyeo/Nagdongbyeo' appeared to fit the expected 3 : 1 ratio for the high and low
regenerability. These results suggest that the high plant regenerability of 'Chucheongbyeo' and 'Nagdongbyeo' was
re.julzted by a single dominant gene.
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Table 1, Mean value and heritability (th) estimates of callus formation and plant regeneration in seed cultures of three crosses, 'Milyang
23/’hucheongbyeo’, 'Samgangbyeo/Nagdongbyeo', and 'Milyang23/Daeribbyeo 1.

% of plant regeneration

20 40 60 80 100 120 140 160 180 200 220 240 260

Fresh weight/a seed (mg)

Parenis & Fresh weight of callus
pre.senies per a seed (mg) primary callus subcultured callus
* Milvang 23 44.8 + 19.0° 87+ 62 98 + 73
Cwcheongbyeo 166.7 + 234 46.2 + 12.1 523 +11.2
13 124.0 &+ 203 56.4 + 129 61.6 + 119
13 1100 + 573 39.7 + 30.3 50.7 + 29.4
b s %) 86.6 - -
S.nmigangbyeo 38.7 £ 102 123+ 65 20,0 + 82
M agdongbyeo 164.3 + 19.6 63.7 + 103 725 + 11.3
F 112.7 + 209 670 £ 9.6 775 + 124
13 94.8 + 55.7 523 + 272 58.3 + 289
h s (%) 90.1 - -
Milyang 23 448 + 19.0 87+ 62 -
[acribbyeo 1 192.7 + 240 507+ 8.0 -
t 150.0 + 18.4 458 + 12.6 -
I 140.5 + 513 436 + 216 -
b 8 (%) 83.8 81.3 -
“}Nlean + SD.
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% ki X=140.51513
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2 Milyang 23
3 2
2 i Daeribbyeo 1
5 W Y Figure 1. Frequency distribution of fresh weight of callus in the
S 15 ¢ cultures of F> seeds from three cross, ‘Milyang 23/Chucheongbyeo
= (A)', 'Samgangbyeo /Nagdongbyeo (B)', and 'Milyang
19 23/Daeribbyeo 1 (C).
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Figure 2. Frequency distribution of plant regenerability from
primary callus (£) and subcultured callus ([]) in the culture of F>
seeds from three crosses, 'Milyang23/Chucheongbyeo (A)',
'Samgangbyeo/Nagdongbyeo (B)', and 'Milyang 23/Daeribbyeo 1
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Table 2. Segregation of plant regenerability in seed cultures of two rice crosses, ‘Milyang 23/Chucheongbyeo’ and

'S.mgangbyeo/Nagdongbyeo'.

No. of plants regenerated

C-ysses | Total no. (?f . Expet:'cted 2 p
plants examine high low ratio

M lyang 23/ Chucheongbyeo 100 73 279 3:1 0213 0.5~0.9

S:. mgangbyeo/ Nagdongbyeo 168 1199 49% 3:1 1.554 0.1~05

® Slant regeneration > 20%. ”
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