
NOTES.
A CASE OF REVERSED POLARITY IN THE EMBRYO-SAC—A

characteristic of the normal embryo-sac in the flowering plants is its marked polarity.
The egg-apparatus lies at the micropylar end of the embryo-sac, and the antipodal
cells at the chalazal end. Exceptions to this rule, that is, cases of reversed polarity
in the embryo-sac, are very rare, and only four cases have been enumerated by
Schnarf1 in his recent book. In 190X, Lotsy* described an embryo-sac in
Rhopalocnemis phalloides (Balanophoraceae), in which an antipodal cell lay at the
micropylar end and the egg-apparatus was laterally situated. In 1915, Tackholm '
observed many irregularities in the construction of the embryo-sac in Fuchsia Marinka
(Onagraceae), and in one case observed an embryo-sac with the egg-apparatus lying
at the chalazal end. In Lindelofia longiflora (Boraginaceae), according to Svensson,4

the egg-apparatus is sometimes widely separated from the micropylar end of the
embryo-sac, and in one instance lay in the chalazal region. The antipodals were
not observed in this case, and perhaps had disappeared early. The largest number
of such abnormal embryo-sacs has been seen by Pace8 in Alamosco ( = Ztphy-
rarUhet) lexana, though the egg-apparatus in these cases was not situated exactly at
the chalazal end. Out of 300 ovaries examined, she found in 56 ovaries 205
embryo-sacs with the antipodals in the micropylar end and the egg-apparatus on one
side. Besides these four cases mentioned by Schnarf, only one more probable case of
reversed polarity in the embryo-sac has been recorded recently in the sugar-cane by
Dutt and Subba Rao.' They found an embryo-sac with three nuclei (believed to
be the antipodal nuclei) in the micropylar region, and one cell (believed to be the
egg, although in the figure illustrating it the vacuole is seen on the side facing the
centre of the embryo-sac) and two nuclei (believed to be the polar nuclei) in
the chalazal region. Two other cells, the synergida'e, were not seen, and are
supposed to have degenerated.

In investigating the morphology of the family Lythraceae, we have found
an instance of reversed polarity in the embryo-sac in Wood/ordia floribunda Salisb. in
material collected by us in Kumaon (Himalayas) in October 1933. This was from
a single tree flowering at an unusual time, the usual flowering period of the species
in this locality being February to April according to Osmaston.'
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FIGS. 1-3. Woodfordia floributuia. Fig. t, a normal embryo-sac showing two synergids, two
polar nnclei, and three antipodal*. Fig. 2, a part of the game at a later stage showing two Bynergids
and the two polar nuclei. Fig. 3 a, an ovule showing an embryo-sac with reverted polarity.
Fig. 3 b, an enlarged sketch of the embiyo-sac of the same. Figs. 1,3 a, and 3 b are reconstructions
from two adjacent sections. Figi. 1, 1, and 3*, x 1,575« Fig. 3a> x 53°-
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Notes. 843

The ovules of Woodfordia floribunda possess a many-celled primary arche-
sporium. One of these cells cuts off a primary wall cell and develops into the
megaspore-mother cell. The megaspore-mother cell gives rise to a linear tetrad of
four megaspores, the chalazal one of which develops in the normal manner into an
eight-nucleate embryo-sac In form, the embryo-sac is broadly spindle-shaped
(Fig. 1) and the egg has the usual form. The synergids while at an early stage
develop small indentations towards the outside; these run in an oblique manner,
and in different sections of the embryo-sac their distance from the micropylar tips of
the synergids is found to vary. In the mature embryo-sac just before fertilization,
these indentations on the synergids develop into prominent hooks (Fig. 2). Besides
this peculiarity, the apices of the synergids develop prominent vacuoles. The
beginning of this is seen in one of the synergids in Fig. 1, and in the fully developed
condition these are seen in Fig. 2. The polar nuclei at an early stage in the history
of the embryo-sac take up a position just below the egg-apparatus (Figs. 1 and 2),
and unite together only about the time of fertilization. The antipodals, as in most
other members of the Lythraceae (Tischler,1; Mauritzon,1), show a tendency to
degenerate early. They are, however, always organized into cells, which often
develop prominent vacuoles (Fig. 1). The mature embryo-sac, a part of which is
shown in Fig. 2, is always without antipodals. The central cells of the nucellus in the
chalazal half are elongated, different from the rest, and connect the chalazal end of the
embryo-sac with the vascular supply of the ovule ending in the chalaza. The develop-
ment of the embryo agrees with that of Lythrum Salicaria described by Soueges.'

The ovule with a reversed polarity in the embryo-sac is shown in Fig. 3a. In
Fig. 36 the embryo-sac of the same is shown on a larger scale. It agrees in all
essential respects with the normal embryo-sac, except that the antipodals are situated
at the micropylar pole, and the egg-apparatus and the polar nuclei at the chalazal
pole. The form of the embryo-sac is slightly different, in that the micropylar end is
not pointed. The antipodals have not developed vacuoles. The synergids have
reached a stage corresponding to that shown in Fig. 1. Small indentations have
developed on them, but vacuoles have not yet appeared in their apices.

This is the first clear case of reversed polarity observed in an eight-nucleate
embryo-sac. In Rhopalocnemis and Alamosco, the egg-apparatus was only laterally
displaced, and was not situated in the chalazal end of the embryo-sac. In Lindclofia
longiflora, Svensson did not observe the antipodals. In the sugar-cane also, all the
parts of the embryo-sac are not clearly described. Fuchsia Marinka possesses only
a four-nucleate embryo-sac.
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