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Effect of Low Temperature Pretreatment on Pollen Dimorphism
and Embryo Formation in Anther Culture of
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ABSTRACT In order to investigate the effect of low temperature pretreatment on pollen dimorphism and embryo

formation in anther culture of Platycodon grandiflorum, the anthers with microspore at the uninucleate stage were

cultured on Murashige and Skoog medium supplemented with 0.5 mg/L NAA and 1.0 mg/L BA. The low

temperature pretreatment have clear effect on the frequencies of S pollen grains, symmetrical binucleate

microspores (B type of S pollen), multinucleate and multicelled pollen grains. Especially, after low temperature

pretreatment at 8'C for 5 days increased the frequency of S pollen grain (20.6%) in vivo. In addition, the highest

frequency of callus induction (54.9%) and embryo formation (9.9%) were obtained from the anther pretreatment at

8C for 5 days. Three distinct pathways could be recognized in the androgenesis, one involving mainly the

vegetative cell, the second starting with the vegetative and the generative cell, respectively, and the third

accompaning with two equal vegetative type cells in the pollen grains.
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Table 1. Effect of low temperature pretreatment on the frequency of S pollen grains in the anther of Platycodon grandiflorum in vivo.

Number of pollen grains

D
Temp. e Pollen grains Normal pollen S-pollen grains De
treated . .
examined grains A type B type
Control 0 500 447 (89.4) 37(74) 3(0.6) 13 (2.6)
4 5 500 379 (75.8) 80 (16.0) 15(3.0) 26(5.2)
10 500 388 (77.6) 77 (15.4) 5(1.0) 30 (6.0)
8C 5 500 377(75.4) 83 (16.6) 20 (4.0 20 (4.0
10 500 383 (77.6) 67 (13.4) 8(1.6) 42 (8.4)

Number of normal, s-pollen grains and de pollen grains were based on the 500 pollen grains per anther. N: Large pollen grains with darkly
staining cytoplasm, S: Small pollen grains with weakly staining cytoplasm, De: Degenerating or dead pollen grains, A type : Binucleate
microspore with vegetative and generative nucleus by asymmetrical division of microspore; B type : Binucleate microspore with two same
size of vegetative type nuclei by symmetrical division of microspore. Parentheses indicate percentage to number of pollen grains examined.
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Figure 1. Stages of pollen development in Plarvcodon grandiflorum in vivo. (A): Uninucleate microspore; (B): Binucleate pollen grain with
vegetative nucleus (v) and generative nucleus (g); (C-D) Various types of mature pollen grain, rectangular (C); and hexagonal mature pollen
(D); (E)Pollen dimorphism - a normal (N) and a s pollen grain(S); (F): Binucleate microspore with vegetative (v) and generative (g) nucleus by
asymmetrical division of nucleus; (G): Binucleate microspore with two vegetative (v) nuclei by symmetrical division of nucleus after

pretreatment at 8'C for 5 days.
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Nicotianan tabacum (Sunderland and Wicks 1971; Horner

Figure 2. Embryoid development in Plarvcodon grandiflorum via three pathway in vitro. (A-E)Embryoid development via division of the
vegetative nucleus. (A): Bicellular generative cell (g) and vegetative cell (v) 20 days after culture initiation; (B-C): Binucleate and
multinucleate vegetative nucleus component with undivided generative nucleus after 30 to 40 days in culture; (D-E): Multicelled proembyoid
originating from the vegetative cell, after 50 days in culture; (F-J): Embryoid development via division of both the vegetative and the
generative nucleus; (F-G): Independent contributions from both vegetative and generative cell after 25 to 35 days in culture; (H): Multicelled
pollen embryoids derived from the vegetative cell and generative cell (arrow), respectively, after 50 days in culture; (I-J): The vegetative cell
divided to form a multicellular embryoid and the generative divided to form a multicellular suspensor-like structure after 30 days (I) and 90
days (J) in culture; (K-R): Embryoid development via division of two vegetative nuclei after pretreatment at 8'C for 5 days; (K): Uninucleate
microspore after 25 days in culture; (L-M): Bicellular vegetative-cell component without generative cell after 35 days in culture; (N-O):
Multinucleate and multicelled pollen grain with vegetative cells; (P): Multicelled pollen grain protruding from the ruptured exine; (Q-R):

Globular embryoids after 60 days in culture.
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and Street 1978), Zantedeschia aetiopica (Ko et al. 1996) ¢}
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Figure 3. Embryo germination and development of pollen derived plantlets of Platvcodon grandiflorum. (A) Emergence of embryos from an
anther cultured for 70 days on MS media supplemented with 0.5 mg/L. NAA and 1.0 mg/L BA, cell from a root tip of diploid plantlet showing

2n=16 chromosome(B).

Table 2. Effect of low temperature pretreatment on callus induction and embryo formation in anther culture of Platycodon grandiflorum after
120-130 days culture.

Temp. Days treated No. of anthers No. of anthers No. of anthers No. of anthers
cultured producing callus (%) producing embryo (%) producing plantlet (%)
Control 0 112 23(20.5) 1(0.9) 14(12.5)
4c 5 56 11 (19.6) 0 5( 8.9)
10 56 10(17.9) 0 0
8C 5 71 39(54.9) 7(9.9) 11(15.5)
10 40 17 (42.5) 0 4(10.0)
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