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Embryogenesis Study
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Absiract: An in wive-in vitro experimental system was set up,in which zygotes could develop into fertile
plants through normal embryogenesis with high frequency by means of ovule culture. Some key develop-
mental events of embryogenesis, such as directional expansion,asymmetrical first division, suspensor for-
mation and degeneration as well as embryo differentiation, occurred as that in in planta embryogenesis in
the experimental condition. No morphological difference was observed between embryos gained from ovule
culture and embryos grown in planta indiecating that the in vitro ovule culture system phenocopies the in
planta developmental program of embryogenesis. This system is simple and stable ,and therefore can be a
useful tool for the study of embryogenesis mechanism.
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1 ~6 b KSR 4T 175 SDAP ~ 10DAP HBEERSNI; 1a - 6a 9 FIREIIEIA A AF T I SRAL L HERIG S d MIREFK(SDAP JEEK) = b
F 1 d MEREBEC1DAC BEER) 1. 1. SDAP JMEER; 2. 6DAP if8k, 3. TDAP [REE, 4. SDAP JRTE; 5. 9DAP fR2k; 6. 10DAP fREE, 1a. 1DAC A
£ 2u. 2DAC JEBE; 3a. 3DAC JiRBE; da. 4DAC BREE, $E/000 BRER MM SRS ; 5a. SDAC IEIE; 6a. 6DAC Bk, DAP: £E81 5 I8 DAC:
B F¥ Bar =0.5 mm

1 —6. The morphology of the ovules grew in vivo, representing SDAP — 10DAP ovule, respectively; la = 6a. Cultured ovules at the same developmental
stages as that shown in 1 - 6, respectively. 1. SDAP ovules; 2. 6DAP ovules; 3. TDAP ovules; 4. 8DAP ovules; 5. 9DAP ovules; 6. LODAP
ovules. la. 1DAC ovules; 2a. 2DAC ovules; 3a. 3DAC ovules; 4a. 4DAC ovules ,amall ovules were aborted ; Sa. SDAC; 6a. 6DAC ovules. DAP:
Duys after pollination; DAC: Days after culture; Bar=0. 5 mm
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Fig.2 The morphology of the ovules grew both in vivo and in pitre
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Fig.3 Comparison of growth speed between cultured
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1. The elongation and the first unequal division of zygote oceurred at SDAP in natural condition. Arrows indicate
two cells of the proembryo; La. DAPI fluorescent image of the same embryo. Armows indicate two nuclei of the pro-
embryo; 2. 4-cell proembrye appeared at 6DAP in natural condition ; 2a. DAPI fluorescent image of the same 4-cell
proembryo; 3. 12-cell proembryo appeared at TDAP in natural condition; 3a. DAPI flucrescent image of the same
8-cell proembryo;4. The 96HAP ovule after 24 h culture, the zygote was unequally divided. Arrows indicate two
cells of the proembrye; 4a. DAPI fluorescent image of the same 2-cell proembryo. Arrows indicate two nuclei of the
proembryo; 5. 4-cell proembiryo formed after 48 h colture in 96HAP ovule. Sa. DAPI fluorescent image of the same
4-cell proembryo; 6. 12-cell proembryo formed after 72 h culture in 96HAP ovule. 6a. DAPI fluorescent image of
the same 12-cell proembryo. The figures indicating early embryogenesis in vitro is entirely the same as that of in vi-
vo. Bar =13 pm
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Fig.4 Comparison of early embryogenesis between cultured and natural ovules
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1. Small globular embryo with normal suspensor cells formed at 8DAP in natural condition; la. Similar globular embryo ap-
peared after 4 d culture of 96HAP ovule; 2. Large globular embryo formed in natural condition; 2a. The embryo at transitional
stage appeared after 8 d eulture of 96HAP ovule; 3. The embryo initiated differentiation in natural conudition; 3a. A embryo be-
gan 1o differentiate after 8 d culture of 96HAP ovule; 4. Mature embryo formed in natural condition ; 4a. Similar mature embryo
sppeared after 10 d culture of 96HAP ovule; 5. Seeds developed from the ovules that were cultured in M3, in the first 10 days
and were then cultured in MS, ; 6. Without reducing osmotic pressure, the mature embryo liberated out of the seed coat after 30 d
eulture of 96HAP ovule; 7. After changing culture medium and thus reducing osmotic pressure, seeds directly germinated and
grew into plantlets; 8. Without reducing osmotic pressure, the mature embryos could be out of ovules and grew in culture medi-
um;: 9. Mature embryos that liberated from seed coat in culture medium could directly geminate, but most of them had cup-
shaped cotyledons (armow). 1 —4 and la —4a:Bar =15 pm; 5,9 Bar =0. 15 mm; 6 —8§:Bar =0.35 mm
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Fig.5 Later embryogenesis and seed germination into plantlets
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