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High Frequency Production of Doubled-haploid Plants by Colchicine
Application in Anther Cultures of Rice
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ABSTRACT To optimize the in vitro chromosome doubling procedure in anther cultures of rice, anthers were
cultured on callus induction medium with 0.001 to 0.1 mg/L colchicine for 30 days. The addition of colchicine
slightly reduced callus formation and plant regeneration in comparison to the colchicine-free medium (control

medium). This reduction was greater with higher concentration colchicine. Microspore-derived rice plants in control
medium were found to be mainly haploid (50 to 58.8%) and doubled-haploid (31 to 40%) in anther culture of 3
Japonica and 1 Tongil type cultivars. The application of 0.001 mg/L colchicine was increased to 54.3~60.0% in
the frequency of fertile doubled-haploid plants. These results indicate that the addition of colchicine to the callus
induction medium is an efficient means to obtain doubled-haploid plants in anther cultures of rice.
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Figure 1. Frequency of the callus formation and plant regeneration
to colchicine concentration in anther cultures of rice (Oryza sativa
L. cv. Ilmibyeo). Error bars indicate SD of five replicates.

Table 1. Effect of colchicine concentration on the ploidy level of
microspore-regenerated plants in anther culture of rice (Oryza sativa
L. cv. llmibyeo).

Colchicine No. of plants Ploidy level of regenerated plants (%)

observed

(mg/L) haploid  doubled-haploid  polyploid
Control 60 34(567a"  20(33.3b 6 (10.0)be
0.001 52 15289b  28(539a  9(17.3)b
0.01 30 8267b  17(567a  5(16.7)b
0.05 20 2(10.0)bc  10(500)a  8(40.0)a

0.1 - . . .

"Mean separation within columns by Duncans’s Multiple Test at 5%
level.
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Figure 2. Comparison of callus formation (A) and plant regen-
eration (B) from anther cultures of rice (Oryza sativa L. cv.
IImibyeo) in colchicine-treated and non-treated medium. Error bars
indicate SD of five replicates.
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Table 2. Influence of colchicine treatment on the ability of plant regeneration of genotypes in anther cultures of rice.

Colchicine No. of anthers  No. of calli Ploidy level of regenerated plants (%)
. No. of anthers . .
Cultivars treatment inoculated forming callus forming plants i doubled- ]
(mg/L) (%) (%) total haploid haploid polyploid
Dongjinbyeo Control 400 78 (19.5) 62 (15.5) 50 29(580)  16(32.0) 5(100)
0.001 526 91 (173 77146 70 15214* 3843  17(4.2)"
Yeongnambyeo Control 400 104 (26.0) 87 (21.8) 70 38 (54.3) 22 (31.0) 10 (14.2)
0.001 800 120 (15.00° 972 70 20(28.6)°  40(57.)"* 10 (142"
Tmibyeo Control 400 128 (32.0) 92 (23.0) 80 47 (58.8) 31 (38.8) 2(2.5)
0.001 700 19127.3)" 153218 120 27225 726000 21(17.5**
Control 400 42(10.5) 20 ( 5.0) 10 5 (50.0) 4 (40.0) 1(10.0)
Cheongcheongbyeo 0,001 626 3048  27¢43™ 10 202000 660.0) 2(20.0)*

o Significantly different from the control at P=0.05 and P=0.01, respectively.
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