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Anther cultivation for crop breeding is a method of rapid production of homozygosities by greatly
reducing the time required for at least six generations to develop new varieties using conventional
breeding methods. This technique of producing anther culture provides an opportunity to obtain more
green plants from a methodological point of view, and the techniques that save time and effort in
anther culture are also important because they increase the efficiency of culture. This study compared
the callus induction rate and green plant regeneration rate of a one-step and a two-step culture that
differ in their culture media and culture methods. One-step culture allows callus induction and plant
regeneration in one medium, whereas two-step culture requires induction and plant regeneration in
two different media. In this study, we compared the callus induction and plant regeneration rates of
rice anthers as one-step and two-step cultures. The callus formation rate was 13.0% for one-step cul-
tures and 8.6% for two-step cultures, so the rate was 4.4% higher for one-step cultures than for
two-step cultures. The plant regeneration rate was 1.0% in one-step cultures and 3.0% in two-step cul-
tures, so the regeneration rate was three times higher for the two-step cultures than for one-step
cultures. This suggests that the two-step cultures are more efficient than the one-step cultures for hap-

loid production.
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Table 1. Callus formation rate of one-step culture and two-step culture

The number of anthers inoculated

The number of calli from anthers (%)

Genotype of rice

One step Two step One step Two step
Ilmi 3,293 4,667 587+34.5 (17.8) 536+10.0 (11.5)
HV8 4,062 3,711 3541215 (8.7) 218+18.0 (5.9)
HV23 2,403 2,639 297+52.5 (12.4) 223+10.5 (8.5)
Total 9,758 11,017
Average 412.7 (13.0) 325.7 (8.6)

Mean * standard deviation.
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Fig. 1. Differences between one-step culture and two-step culture.
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Table 2. Plant regeneration rate of one-step culture and two-step culture

Genotype The number of anthers inoculated The rate of calli from anthers (%) The rate of plants Regenerated (%)
of rice One step Two step One step Two step One step Two step
Ilmi 3,293 4,667 17.8 115 1.7 6.9
HV8 4,062 3,711 87 59 0.7 1.0
HV23 2,403 2,639 124 85 0.6 12
Total 9,758 11,017
Average 13.0 8.6 1.0 3.0
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Fig. 2. Microscopic photograph of the callus induction and plant
regeneration from the One-step and Two-step culture.
A, callus induction in One-step culture; B, callus in-
duction in Two-step culture; C, plant regeneration in One-
step culture; D, plant regeneration in Two-step culture.
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