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Ultrastructural Observations on Megasporogenesis
in Doritis pulcherrima (Orchidaceae)
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Abstract: Megasporogenesis in Doritis pulcherrima collected from Hainan Province was observed under
transmission electron microscope. The megasporocyte is elliptical before the initiation of meiosis with its nucleus
migrating toward the micropylar end and polarization being seen. The megasporocyte undergoes the first meiotic
division, giving rise to two dyad cells. After meiosis I, the chalazal dyad cell expands in size and differentiates
into functiodal megaspore at the expense of the micropylar dyad cell. The functional megaspore undergoes the
second meiotic division resulting in the formation of a binucleate embryo sac. The developmental pattern of the
megasporogenesis in Doritis pulcherrima is of bisporic Allium type. Some characters of the programmed cell death
such as integrated plasma membrane, increasing amount of vacuoles, and highly compressed chromatin appears
during the degeneration of the micropylar dyad cell, while the organelles distribute uniformity and the chromatin
diffuses in the functional megaspore. Some plasmodesmata occur on the chalazal cell wall of the functional
megaspore but they disappear at the stage of binucleate embryo sac. Phagosomes with degenerated organelles are
visible in functional megaspore at chalazal side.
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D: #/RE 4 Dictyosome; DM: B4k K A T Degenerated
megaspore; ER: P Jf ™ Endoplasmic reticulum; FM: IjfE K F
Functional megaspore; L: 2§ Jf 4 Lipid body; M: £ i /& Mito-
chondrion; N: #liffa#% Nucleus; P: ffi{k Plastid; V: #{# Vacuole.

B 3 UABRFL %3 T Micropylar downward in all figures.

BRI :
1. HES R AR, AR R =2 pm; 2. B 1 $AECK,
T AU AR L B R B AR A R I RO Sk K, ARR =200 om; 3. A
1 EBABOK, RERFLE A KA R A A0 44, 4R =500 nm; 4. —
AR, TR — A RIEER A, & A% — 0 AR X R
HINREATT, BEFL (T RYRAR TS & AR OERZIE
ML A7 R =2 um; 5. B 4 FAHK, BESGL(TRUEX
M FEEA AURMAIRAE S, BES (T pREREH, FRR =200 nm;
6. B 4 FAHK, OB K T R4 U A, #7R =200 nm;
7. R, SRR, 4R =2 pm

Explanation of plates
Plate I

1. The megasporocyte before the initiation of meiosis, bar= 2 um;
2. Enlarged view of a portion of chalazal end in Fig.1, showing vacuole,
dictyosome, endoplasmi(; reticulum, and mitochondrion, bar=200 nm;
3. Enlarged view of a portion of micropylar end in Fig.1, showing lipid
body, mitochondrion, and plastid, bar=500 nm; 4. Dyad at late stage,
with micropylar cell degenerated and a chalazal cell enlarged into
functional megaspore, the white arrow ( T ) showing plasmodesmata,
bar=2 pm; 5. Enlarged view of a portion of Fig. 4, the black arrow ( T)
showing the plasmodesmata and the white arrow ( 1) showing phago-
some in chalazal end of functional megaspore, bar=200 nm; 6. Enlarged
view of a portion of Fig. 4, showing the nucleus and vacuoles in
degenerated megaspore, bar=200 nm; 7. Binucleate embryo sac,

showing the nuclei and vacuoles, bar=2 pm.
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