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Abstract An ultrastructural study on the development of the central cell was carried out
on rice (Oryza sativa L.). The results showed that following the formation of the eight
nuclei in the embryo sac, cellularization took place resulting in the formation of seven
cells. One of the cells situated in the centre of the embryo sac was the central cell. The
central cell contained a large vacuole, two polar nuclei (located in micropylar part and
chalzal end, respectively) and a large number of cytoplasmic organella. Further
development of the central cell mainly involved changes in the orientation of the polar
nuclei and the distribution of the cytoplasm. Changes in the orientation of the polar nuclei
involved the following stages of development: a. The two polar nuclei increased in size and
became elliptical in shape. On both sides of the polar nuclei the cytoplasm showed an
asymmetrical pattern of distribution. b. The two polar nuclei moved to the central region
of embryo sac. At this stage the two polar nuclei were close to each other and they were
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lying (“one on top of the other”) in parallel to the long axis of the embryo sac. When the
polar nuclei moved to the central region of the embryo sac, a thick strand of cytoplasm
(forming a cytoplasmic “bridge” ) became associated with the polar nuclei. The cytoplasm
“bridge” ran from one end of the embryo sac to the other. c. The two polar nuclei began
to move towards the egg cell and finally “sat” themselves on the top of the egg cell. The
two polar nuclei had by now changed from a parallel (one on top of the other) to
perpendicular (side by side) orientation (with respect to the long axis of the embryo sac).
The side of the nuclear envelope of the two polar nuclei facing each other produced a lot
of protrusions and fusion bridges throughout the different stages of development and
reorientation of the polar nuclei. The cytoplasm surrounding the polar nuclei also went
through some changes e. g. starch grains disappeared and smooth ER increased. Up till
stage ¢ the size of the embryo sac did not change much. But immediately after the
completion of stage c the embryo sac greatly increased in size. The embryo sac then
reached full maturity and apparently did not undergo any further changes.
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Fig. 1 Diagrams showing morphological and structural changes of central cell during different
stages of 8-nucleate embryo sac development in rice
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LRE, RERECH (F), BHARARKRET: c 2 MBIFETMRLEY, RAREHF BREE
a. The enlarging polar nuclei and the asymmetric pattern of distribution of the cytoplasm (arrow and ar-
rowhead). Egg cell and one of the antipodal cells are not shown; b. The two polar nuclei have moved
to the central region of the embryo sac. The two nuclei are very close to cach other. A cytoplasmic
“bridge” is shown (arrow). Egg cell is not shown. c. The two polar nuclei lying on the top of the egg
cell in a side by side position. The cytoplasmic “bridge” (arrow) persists.
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Fig. 2 Diagrams showing the process of re-orientation of the two polar nuclei from
an “one on top of the other” position to a "ide by side” position
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Explanation of plate

S— Synergid; A— Antipodal cell;, M— Mitochondrion; P— Plastid; V— Vacuole; ER— Endoplasmic reticulum;

'G— Dictyosome. The micropylar end is on the lower part of photographs except indicated otherwise.

1.

Polar nucleus (arrowhead) and asymmetric cytoplasrh‘ (arrows) in the micropylar region. The micropylar end is

on the left side of the photograph; x 2500

. Polar nucleus (arrowhead) and asymmetric cytoplasm (arrows) in the chalazal region. The micropylar end is on the

upper side of the photograph; x 2500

. The two polar nuclei (side by side) attach themselves closely to the top region of the egg cell (not shown). The

arrowhead shows a "fusion bridge”; x 4000

. The two polar nuclei have moved to the central region of the embryo sac. The two nuclei are very close to each

other; x 2000

5. Nuclear membrane protrusions (arrowheads) are obvious in the gap region between the two polar nuclei; X 6000

. The cytoplasmic "bridge”. x 5765



