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Embryogenesis, and Seed Formation and Germination in Cymbidium koran Makino
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Department of Horticulture, Keisen Junior College, Isehara, Kanagawa 259-1103

Summary

Embryogenesis of Cymbidium koran Makino, a terrestrial orchid native to Japan, and the ger-
mination ability of its seed in vitro was investigated.

1. Ovaries started to elongate soon after pollination and they reached full size in 140 days af-
ter pollination (DAP).

2. The ovule began to differentiate after pollination and formed an 8-nuclei embryo sac between
240 and 250 DAP. Ovule formation occurred 70 days DAP. Double fertilization was observed in
the ovules 90 to 100 days DAP, the fertilized polar nuclei divided into four to eight endosperm
nuclei.

3. The tetrad proembryo was recognized as C; type according to Veyret's classification, and
progressed to the compound, modified J type (Polystachya microbambusa type) and F type
(Coelogyne parishii type) after the tetrad stage. The main spherical part of the mature embryo
was derived from the apical ‘ca’ cells of proembryos. and the embryonic tube was derived from
‘cb’ cells.

4. The percentage of seeds which germinated varied depending on the stage of embryo de-
velopement. Both seed germination and subsequent rhizome growth are superior when the seeds
are cultured at the completion of embryogenesis. The best medium for seed germination is the
“T" medium among the four (Hg, HI, MT and T) tested. The Percentage of seed germination in

seeds after embryogenesis was completed was markedly reduced in all four media.
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Fig. 1. Growth curves of the ovary of Cymbidium koran.
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Fig. 2. Photomicrographs depicting stages in ovule formation and embryogenesis in Cymbidium koran.

1. Non-pollinated; start of ovule primodium differentiation (X100), 2. 60 days after pollination (DAP); differentia-
tion of embryo sac mother cell and inner integument (>X400), 3. 70 (DAP); completion of ovule formation (X400),
3’ a line drawing of 3, 4. 100 (DAP); fertilization (arrow; X400), 5. 130 (DAP); start of embryogeny and lysigeny of
inner integument (X400), 6. 190 (DAP); embryo, suspensor and embryonal tube clearly recognizable (X400), 7. 220
(DAP); nuclei of endosperm has disappeared (>X280), 8. 240 (DAP); completion of embryogenesis (X280).

pl, placenta; ¢, embryo sac mother cell; i, inner integument; a, antipodal cell; p, polar nucleus; e, egg apparatus; o,
outer integument; m, micropyle; n, endosperm nuclei; s, suspensor; et, embryonal tube.
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Fig. 3. Tetrad to octant stages of embryogenesis in Cymbidium DHEHBLIERET T % ?Dpﬁ? HE o3, MRMRE
koran and Cymbidium goeringii. r=0.902 Th Y, WMHIIEBD THNHEBEREKRYES S

1, Tetrad stage; 2, Quadrant stage; 3. Octant stage. LAMLEATHD (BB, 1989).

Elongation of ‘cb’ cells is slower in Cymbidium goeringii

than Cymbidium koran. EHRDOA 7 v DHE, RE%RP5 ZIEE TOREE

ca, apical cell of two-celled proembryo; cb, basal cell of the Bz 00~100 B THh, BRERTZ TOREHBRIEZ

two-celled proembryo; cc, the upper daughter cell of ca; cd, . _ . " PN .

the lower daughter cell of ca. Kk 240~250 HTH o 2. ZKB2ERMIT, 1O
BERERTET, ORFEARR 2TV LEARDFY
#4435 TIRETEMNI120H, #%#HIZ210H, ¥ 73¥T
3140 H, 230 BTH D, I7 VEBHELLZEET

Table 1. Relationship between developmental stage of an embryo and seed germination in
Cymbidium koran.

Percentage of germination and Average days to germinate (days)"
Days  Developmental rhizome formation (%)
after stage of an Medium® Medium
pollination  embryo*
Hg Hl MT T Hg Hl MT T

190 oI 93.9a 862b 31.8c 178d" 70d 70d 70d 75d
Q0a (QOa ((15b (1.0)c"

200 I 67.1b 809a 149d 27.1c 60c 60c 62¢ 62¢
(55a (58a (36)b (GBNb

220 BC 13.1b  124b 123b 295a 39a 39a 40a 42a
6.5b (65b (75a (75)a

240 C 417¢ 407c¢ 703b 9l12a 42a 42a 40a 38a
75 ¢c (73)c (125)a (I115)a

260 AC 15¢ ldc 62b 125a 52b 52b 50b 58b

(15)c  (L.5)c (5.5 a (5.1)b

“ O From octant stage to intermediary stage, I; Intermediary stage, BC; Before completion of
embryogenesis, C; Completion of embryogenesis, AC; After completion of embryogenesis.

Y Hg: Hyponex with GA3 1 mg/l, Hl; Hyponex with loofah water 10 %, MT; Murashige and Tucker with
NAA 1 mg/l and T; Tsutsui and Tomita with NAA 1 mg/l.

*  Duncan’s multiple range test at 5 % level based on days after pollination in the column; a same letter is
not significant.

" Percentage of rhizome formation. Duncan’s multiple range test at 5 % level based on days after
pollination in the column; a same letter is not significant.

¥ Duncan's multiple range test at 5 % level based on days after pollination in the column; a same letter is
not significant.
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DEZHTHhORIR, RERIERIhEVWH ISV LR
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1982 b, 1984, 1993 a).
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TH#T, BREZTHROZBH% 240 HIZEVWTRESE
WRFEIL2%%TL, RFBORBFELRBHETH - 7~
2, THHEAKERFLRLOBRICRAEREREAD LR
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