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In order to induce immature pollen-derived plants, anthers of Ranunculus japonicus Thunb. were cultured on Murashige
and Skoog's medium supplemented with various combinations of auxins and cytokinins. The combinations of NAA and
BA were more effective than those of 2,4-D and kinetin in the formation of calli and embryos. Up to 54.5% of the anthers
cultured on medium containing 0.5 mg/L. NAA and 1.0 mg/L BA gave rise to plantlets. The most suitable stage for anther
culture in the induction of calli and/or embryos from immature pollens was at the uninucleate and early binucleate stage (3
days before anthesis). Immature pollens developed into embryos by repeated division of the vegetative nucleate after 60
days of culture.
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Figure 1. Embryogenic callus formation from the inner part of anther cultured on medium containing 0.5 mg/L NAA and 1.0 mg/L BA after 50
(A) to 70 (B) days of culture. Regenerated plants from the immature pollen-derived calli and embryos cultured on medium containing 0.5 mg/L

NAA and 1.0 mg/L BA after 0 (C) to 120 (D) days of culture.
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Table 2. Effect of plant growth regulators on callus, embryo and
plant regeneration in anther cultures of Ranunculus japonicus Thunb.
after 120 days of culture.

Treatment (mg/L) No. of No. of anthers No. of anthers No. of anthers
anthers  producing producing producing
24-D NAA Kinetin BA  cultured callus embryos plantlets
0 0 ]
05 10 4 2 ( 31k
10 10 %6
20 10 70 5(71)
05 05 60 1(15)
05 10 66 2 (300) 16 (242) 36 (545)
05 20 €0 7 (117) 2 (33) 9 (150)
10 05 ™
10 10 76 1(13)
10 20 79 40 (306) 3(3D
20 20 80 20 (26.0) 2 (25

aNumbers in parentheses indicate percentage to number of cultured
anthers.
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Table 3. Effect of pollen stage on callus, embryos, and plantlets
regeneration in anther cultures of Ranunculus japonicus Thunb.2

Pollen®  No. of No. of anthers  No. of anthers No. of anthers

stage anthers producing producing producing
cultured  callus embryos plantlets

I 128 41 (323)¢ 12 (94) 8 (63)

I 146 70 (486) 23 (15.7) 2 (14)

I 126 0 0 0

aAnthers were cultured on MS medium supplemented with 0.5 mg/L
NAA and 10 mg/L BA. Data were collected after 90 days of
culture.

bPollen stage is the same as Table L

cNumbers in parentheses indicate percentage to the number of
cultured anthers.
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Figure 2. Stages of pollen development in Ranunculus japenicus from
stage 1 anther (5 days before anthesis) after 90 days of culture.
(A): Dyad, (B): Tetrad, (C): Isolated microspores after dissolution
of callose, (D): Metaphase of first pollen mitosis, (E): Pollen grain
after first pollen mitosis.
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Figure 3. Callus and proembryo development in Ranunculus
japonicus via division of vegetative nucleate from stage [ anther
(3 days before anthesis) after 30 to 60 days of culture. (A):
Unequal division of vegetative (V) and generative (G) nuclei, (B):
Equal size of vegetative nuclei, (C): Trinucleated immature pollen,
(D): Multicelled pollen callus, (E-F): Trinucleated and multicelled
pollens, (G-H): Globular or stick-like structure proembryos.
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