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Cytology Studies on Embryo Sac and Embryo Development of Geodorum
recurvum

PEI Yan-yan, HUANG Zhao-ji, LI Gang, YE Ming-gin“, ZHOU Qiong”, NING Yi-zhen
(Agricultural College, Guangxi University, Guangxi Botanical Garden of Medicinal Plant, Guangxi Key Laboratory of Medicinal Resources Protection and

Genitic Improvement, Nanning 530001, China)

Abstract: In order to understand the systematical significance of Geodorum recurvum in Orchidaceae, the
development of both embryo sac and embryo were observed by using paraffin section method. The results showed
that ovule primordium of G. recurvum developed slowly before blooming, and then developed quickly into
“tree-like two-branch branching structure” after pollination, archesportial cells differentiated at the top of
branches, and the embryo sac began to develop. The development of embryo sac belonged to polygonum type,
ovule had two layers of integument cell. Archesportial cell developed into embryo sac mother cell by expansion
and enlongation. The embryo sac mother cell formed linear tetrad by meiosis, and one functional megaspore at
micropylar. Functional megaspore divided into 8-nucleu embryo sac by three times division successively. The
developement of embryo had chenopodium type and asterad type. After double fertilization, the zygote divided
into a basal cell and an apical cell by a transverse division. The basal cell formed cell group by division many
times, and the cells formed suspensor cells situated through expansion and enlongation along different directions.
The apical cell had two division type, one formed quinoa type embryo by transverse division, another did asters
type embryo by longitudinal division. Therefore, it was suggested that the evolution of G. recurvum belonged to
primitive in Orchidaceae.
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Fig. 1 Development of ovule and embryo sac. Ar: Archesportial cell; NC: Nucellar cell; DM: Degenerated megaspore; FM: Functional megaspore; Nuc:
Nucleus toward chalaza; Num: Nucleus toward mcropyle; Anc: Antipodal cell; EC: Egg cell; SC: Synergid cell; PN: Polar nucleus. A: Initial ovule primordium
(arrow); B: Binary ovule primordium (arrow); C: A few branching of ovule primordium in bloom (arrow); D: Branching system 5d after pollination (arrow); E:
Avrchesportial cell; F: Sporogenous cell (arrow); G: Megaspore mother cell (arrow); H: Megaspore in micropylar end develp into functional megaspore; I:
Two-nucleate embryo sac, arrow show the nucleus toward micropyle; J: Four-nucleate embryo sac; K: Eight-nucleate embryo sac, 3 antipodal cells , 1 egg cell
and 1 synergid cell (serial section); L: Eight-nucleate embryo sac, 2 polar nuclei (serial section).
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B2 FidRBI R i fE. AN RUEH%; DS: IBBIANN; EN: BPE%; SN: H54%; DA: SBILI R4UM; EE: §P48; PN: #R4%; AC: TH4HM; BC: HE4if;
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Fig. 2 Development of embryo in two types. AN: Antipodal nucleus; DS: Degenerated synergid; EN: Egg nucleus; SN: sperm nucleus; DA: Degenerated antipodal
cell; EE: Egg epparatus; PN: Polar nuclei; AC: Apical cell; BC: Basal cell; ES: Elongated suspensor; TGPC: Two-celled globular proembryo in Chenopodiad type;
EEC: End embryo cell; Enec: Enlarged embryo cell; LDE: Longitudinally divisional enlarged-cell; TDE: Transversely divisional end-cell; TGPA: Two-celled
globular proembryo in Asters type; TW: Transverse wall; LW: Longitudinal wall. A: Egg nucleu is fertilizing with sperm cell; B: Polar nucleus and sperm cell is
melting; C: Zygote (arrow); D: Two-celled proembryo; E: Two-celled globular proembryo in Chenopodiad type, two embryonic cells are similar; F: Filamentous
globular proembryo; G: Clavate globular proembryo; H: Early globular proembryo in chenopodiad type; I: Globular embryo of chenopodiad type in the mature seed;
J: Two-celled globular proembryo in Asters type that contains two different cells; K: T-shaped proembryo; L: Further developmental T-shaped proembryo; M: Early

globular proembryo in asters type; N: Globular embryo of asters type in the mature seed. (E - I: Chenopodiad type; J— N: Asters type)
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