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Pollen-derived embryos cultured on the hormone-free medium showed a low germination frequency (12.5%) and poor
growth response after germination. The greatest frequency of germination (81.3%) was obtained from the embryos cultured
on medium with 0.3 mg/L GAs. The embryos precultured for 20 days on medium with 0.3 mg/L GA3 were transferred to the
medium with various combinations of hormones such as IAA, kinetin, zeatin, 6-benzylaminopurin (BA) and GAs. The
germination frequency of cotyledonary stage embryos showed above 72% on media with all of the hormonal
combinations, but the embryos germinated on medium with 2 mg/L BA or 0.1 mg/L kinetin and 0.3 mg/L GAs developed
more vigorously into plantlets than those of other hormonal combinations. Torpedo-stage embryos cultured on medium
with 0.3 mg/L GAs were pretreated for 8 weeks at 2-week intervals at 4° C. The germination frequency of the cold-
pretreated embryos increased with the increment of pretreatment period from 2 to 8 weeks. The greatest frequency of
germination (73.3%) was obtained from the embryos pretreated for 8 weeks at 4° C. The chromosomes of the root-tip cells
of 77 plants grown for 40 days after germination were observed. Most of the regenerated plants were haploid (55.8%) or
diploid (31.2%), but triploid (1.3%), tetraploid (5.2%), or aneuploid (6.5%) were also detected among them.
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Table 1. Effect of GA3 on organ formation from pollen-derived
embryos,

GA3 Activated Frequency of organ formation from embryos
charcoal

No. of  Embryos Embryos Embryos
(mg/L) (g/L) cultured forming forming forming roots
embryos® root(%) shoots(%) and shoots(%)

0 0 43 0 (00) 0 (00 6(12.5)
03 0 48 4 (83)  5(104) 39(81.3)
05 0 45 3(67) %200 30(66.7)
03 5 57 0 (00) 12(211) 15(26.3)
05 5 45 0 (00)  6(133) 21(46.7)

aMS basal medium contained 30 g/L sucrose and 2 g/L Gelrite.
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Table 2. Effect of plant hormones on organ formation from pollen-
derived embryos.

Hormones(mg/L) Frequency of organ formation from embryos  Growth®

response

TAA  Kinetin zeatin BA GA  No.of Embryos Embryos Embryos
cultures forming  forming forming roots
embryost root(%)  shoots(%) and shoots(%)

02 0 0 0 0 5% 0(00)  4(80) 0800 ++
02 ol 0 00 50 4.(80) 1002000 W70+

02z 0 02 0 0 50 000 480 46(22.0) ++

0 01 0 0 0 50 000 480 46(R0)  ++

{ 01 4 ] 03 %0 8(160) 6(120) 36(720) ++++
0 0 02 0 0 50 2(40)  0(00 2(840) ++

0 0 0 20 50 0(00)  120240)  3B(760)  ++++
0 0 0 0 0 5 4(80) 000 RO ++

aEmbryos were precultured for 20 days on MS medium with 0.3
mg/L GA3.

bGrowth response: ++++: excellent, +++: good, ++: moderate,
+. poor.



Figure 1. Haploid production and embryo formation from microspores in anther cultures of Paeonia lactiflora.
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A: Cotyledonary stage embryo after 45 days of callus culture on MS medium with 0.2 mg/L zeatin. B: Embryo germination after 7 to 10 days
of cotyledonary-embryo culture on medium with 0.3 mg/L GA. C: Effect of GA3 on organ formation from embryos. D: Plantlets after 8 weeks
at 4°C (1), and at 25°C (2). E: Plantlets transplanted in potting soil. F: Chromosomes of haploid (1) and diploid plants (2) derived from

pollens.
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Table 3. Effect of low temperature pretreatment on organ formation
from pollen-derived embryos.

Pretreatment?  Frequency of organ formation from embryos Growthe
(days) Tesponse
No. of Embryos Embryos  Embryos
cultured  forming  forming forming roots
embryos> root(%)  shoots(%) and shoots(%)

0 24 0 (0.0) 7(202) 8(33.3) ++

14 43 123 19(442) 16(37.2) ++
s 73 27(37.0) 17(23.3) 20(337) +++
42 117 11 (94) 15(12.8) 80(684) +++
5% 13% 12 (89) 10 (74) 9(73.3) ++++

3Pretreatment: 4°C, dark condition.
bMS + 0.3 mg/L GA3 + 30 g/L sucrose + 2 g/L Gelite.
CGrowth response: ++++: excellent, +++: geod, ++: moderate, +: poor.
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Table 4. Ploidy level of plants regenerated from anther culture of P.
lactiflora

No. of chromosomes No. of plants (%)

4 1 (13)

5 43(55.8)

6 4 (52)
10 24(31.2)
15 1(13)
20 4 (52)
Total 77(100.0)
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