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Effects of Gelling Agents and Growth Regulators on Rice Anther Culture
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In order to investigate the effects of gelling agents on rice anther culture, anthers of rice (Japonica cv Daecheongbyeo) were
cultured on Ns media supplemented with 0.8, 1.2 or 1.6% Junsei agar and 0.2, 0.4, 0.6, 0.8 or 1.0% Gelrite (Phytagel, Sigma).
On Junsei agar media, the frequency of callus induction was decreased in proportion to agar concentration. The frequency
of callus induction was more increased as 67.6% and 54.8% in media containing 0.4 and 0.6% Gelrite than in agar media.
The frequency of plant regeneration and spontaneous doubled-diploid was directly proportional to Junsei agar and
Gelrite concentration. The number of green and spontaneous doubled-diploid plant was highest on 0.6% Gelrite medium.
In order to optimize the concentration of growth regulators for the callus induction medium containing 0.6% Gelrite,
anthers were cultured on Ne media supplemented with 2 mg/L NAA, 2 mg/L 24-D, 1 mg/L NAA and 1 mg/L 24D, or 1
mg/L NAA, 1 mg/L 2,4-D and 0.5 mg/L kinetin. The maximum frequency of callus induction and plant regeneration was
obtained from the medium supplemented with 2 mg/L NAA and 0.6% Gelrite. In conclusion the induction of embryogenic
callus, the frequency of plant regeneration, and in vitro chromosome doubling was more effective in Gelrite media than in
Junsei agar media.
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Table 1. Effect of Junsei agar and Gelrite concentration on callus
induction and plant regeneration in rice (Japonica, cv
Daecheongbyeo) anther culture.

Gelling No. of No. of
agents anthers calli
(%) plated  induced(%) Green (A) Albino (B) B/A(%)

No. of plants regerated(%)b

Agar 08 3070 1649 (537) 34 (99) 132 ( 43) 434

12 3530 179 (509) 456 (129) 188 ( 53) 412
16 3138 L1582 (367) 537 (171) 272 ( 87) 0.7
Gelrite 02 3445 1463 (425) 286 ( 83) 101 ( 29) 363
04 268 1816 (676) 610 (21.3) 276 (10.3) 452
06 3273 170 (548) 04 (276) B4 (117) 425
08 287 1055 (369) 434 (152) 226 ( 79) 521
10 2,759 466 (169) 216 ( 78) 141 ( 51) 653

a Callus induction media: N6 + 2 mg/L NAA, 250 mg/L L-proline,
and 1 g/L casein hydrolysate.

b Plant regeneration media: N6 + 1 mg/L NAA, 1 mg/L kinetin,
250 mg/L L-proline, 1 g/L casein hydrolysate, and 0.6% Gelrite.
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Table 2. Effect of Junsei agar an Gelrite concentration of callus
induction media on ploidy of plant regenerated from anther culture
of rice {Japonica, cv Daecheongbyeo).

Gelling No. of Ploidy
agent? plants
(%) tested? Haploid(%) Diploid(%) Others(%)
Agar 08 24 150 (64.1) 78 (333) 6 ( 26)
12 39 219 (549) 168 (42.1) 12 ( 30)
16 450 20 (489) 210 (467) 20 ( 44)
Gelrite 02 140 B (70.0) R (21 4 (29
04 30 A8 (A7) 1680 (421) 12 ( 32)
06 544 28 (382) 3% (559) 2 (59
08 205 9% (305) 180 (6L0) 25 (335)
10 136 40 (294) 85 (62.5) 11 (281)

a Callus induction media: N6 + 2 mg/L NAA, 250 mg/L L-proline,
and 1 g/L casein hydrolysate.

b Plant regeneration media: N6 + 1 mg/L NAA, 1 mg/L kinetin,
230 mg/L L-proline, 1 g/L casein hydrolysate, and 0.6% Gelrite.
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Table 3. Effect of growth regulators on callus induction and plant
regeneration in rice (Japonica, cv Daecheongbyeo) anther culture.

Growth No. of No. of No. of plants regerated(%)b
regulators anthers calli

(mg/L)a plated  induced(%) Green (A) Albino (B) B/A(%)
NAA 2 2894 1,87 (652) 1,003 (347) 778 (269) 776
24-D 2 2712 936 (364) 428 (158) 290 (107) 67.8

NAA1 +24D1 3039 1261 (415) 625 (215) 619 (204) 990
NAA1+24D1 2424 476 (196) 355 (146) 219 ( 90) 617
+ kinetin 0.5

a Callus induction media: Nt + 250 mg/L L-proline, 1 g/L casein
hydrolysate, and 0.6% Gelrite.

b Plant regeneration media: Ns + 1 mg/L NAA, 1 mg/L kinetin,
250 mg/L L-proline, 1 g/L casein hydrolysate, and 0.6% Gelrite.

Figure 1. Effect of growth regulators on callus induction from
anthers of rice (Japonica, cv Dae-cheongbyeo) in N&é media
containing 0.6% Gelrite: A: 2 mg/L NAA: B: 2 mg/L 24-D; C:
1 mg/L NAA and 1 mg/L 24-D: D: 1 mg/L. NAA, 1 mg/L 24-
D and 0.5 mg/L kinetin.
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