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ABSTRACT

Maesa dubia (Tribe Maesoideae) of the family Myrsinaceae shows
some interesting embryological features. The floral parte arise in acropetal
succession. The vascular bundle of each stamen divides in the connective. @F
The tetrasporangiate anthers dehisce by longitudinal slits shedding the
pollen at the 2-celled stage. The endothecium and the next layer develop
fibrillar thickenings except at the region of dehiscence.

The ovules are anatropous, tenuinucellar and bitegmic. The micro-
pyle is organiced by both the integuments. While there is usually a single
hypodermal archesporium there is a terdercy for the differentiation of
multiple archesporium. Orly one archesporial cell furctions ard develops

; into megaspore mother cell. The tetrad of megaspores is usually lirear.
Some abnoimalities in the sequerce of degereration of the three micro-
 pylar megaspores are observed. The development of the female gameto-
phyte follows the Polygonum type. A prominent endothelivm is diffe-
ren.iated at the dyad stage in the ovule. The chalazal half of the embryo
sac forms an aggressive haustorium.

INTRODUCTION

EMBRYOLOGICAL investigations on Myrsinaceae are meagre; only few genera
were being subjected to investigation in the past and information even on
these genera is fragmentary. Literature on earlier embryological studies
on Myrsinaceae include those by Hofmeister (1858), Braun (1860), Chatin
(1870), Warming (1878), Karsten (1891), Jaensch (1605), Dahlgren (1916),
Schurhoff (1926), Carey and Fraser (1932). The present work on the floral
ontogeny, anther, ovule and embryo sac development is a part of detailed
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investigation on the embryology of Maesa dubia and Myrsinaceae in general
undertaken by the author.

Myrsinaceae are treated in a small order Primulales together with Theo-
phrastaceae and Primulaceae by Engler (1892). Hutshinson (1959) treats
Myrsinaceae under a separate order—Myrsinales.

MATERIALS AND METHODS

The material under investigation was collected by Fr. C. J. Saldanha,
from the Ghat forests of Hassan District, Mysore State and fixed in Formalin-
acetic-alcohol. Dehydration and emtedding were done following the custo-
mary methods. Sections were cut at a thickness of 8-14 . and stained in
Heidenhain’s iron-alum haematoxylin with eosin in clove oil as the counter-
stain.

OBSERVATIONS

Flower.—The floral parts arise in acropetal succession (Figs. 1-3). Fig. 4
represents the longisection of a young flower bud showing the development
of floral parts.

Microsporangium and male gametophyte—The vascular bundle which
traverses the filament of each stamen divides in the connective. A transection
of each lobe of the young tetralocular anther shows a group of microspore
mother cells surrounded by a tapetum, a middle layer, endothecium and epi-
dermis (Fig.5). The cells of the glandular tapetum are uninucleate through-
out. As the anther matures it becomes absorbed. The endothecium and
middle layer cells develop fibrillar thickenings (Fig. 8). The epidermis
persists till the anther dehisces (Fig. 8). The microspore mother cells are
polygonal in outline with a prominent nucleus. After undergoing the usual
meiotic divisions they form tetrahedral tetrads of microspores (Fig. 6). Pollen
grains are triporate and 2-celled at the time of dehiscence of the anther
(Fig. 7).

Sterility during different stages of the development of the anther and
male gametophyte was observed. In female flowers the androecium was
reduced to staminodes. In a few bisexual flowers one or more loculi of
anthers aborted, showing no signs of normal development while in some bi-
sexual flowers all loculi of the same anther attained the same degree of develop-
ment and size. In others the pollen mother cells fail to undergo meiosis and




K. SANKARA Rao

162

GS- 8+9:10+13:15

il

F

e o N i

2] ¥
=1 2
2] =~
53 I
@
<]
i
L
Py
&
)

1 102:11+12+122+133 b0 60

FIGS. 5,6, 9200

FlGS, 1"16



Studies in Myrsinaceae—I 163

degenerate gradually. In bisexual flowers, anthers fully developed were
not healthy and normal. They enclosed usually small, fewer in number,
shrunken nonviable pollen grains and the endothecium was poorly developed

Ovary and megasporangivm.—The ovary is adnate to the calyx tube. A
globular mound of tissue arises from the base of the ovary and forms the free
central placenta. Several ovular primordia arise as erect protuberances from
the placenta all around; they project into the ovarian cavity and by further
growth attain an anatropous condition. The ovules are bitegmic and tenui-

nucellar with the micropyle formed by the slightly swollen distal ends of
both the integuments.

Megasporogenesis and female gametophyte—The archesporium differen-
tiates hypodermally when the ovule primordium is still erect or nearly erect
(Fig: 9). The initials are distinguishable from the neighbouring cells by
their large size, dense cytoplasm and prominent nuclei (Fig. 9 ¢). The arche-
sporial initials vary in number from one to many (Figs 9a, b, and ¢). In
all the young ovules observed only one archesporial initial directly functions
as the megaspore mother cell. Just before meiosis the megaspore mother
cell undergoes considerable elongation. By now, the integuments nearly
cover the nucellus all around. The narrow micropyle is organised at the
dyad stage (Fig. 11). The integuments are massive, the outer and inner
integuments are 2 and 3-layered respectively. The tapetal activity of the
cell layer of the inner integument lining most part of the nucellus initiates
at this stage and becomes histologically obvious at the tetrad stage as the
endothelium. The linear arrangement of megaspores in a tetrad is common
(Fig. 12). However, there are instances where the second and the third
degenerating megaspores appear adjacent to each other (Fig. 12 a). In the
linear tetrad the chalazal megaspore functions while the upper three degene-
rate (Fig. 13 4). Abnormalities were also observed in the sequence of degenera-
tion of the three upper megaspores in a linear tetrad; either the uppermost
or the one below it shows belated degeneration (Figs. 13 b and 13 ¢).

The nucleus of the functional megaspore undergoes three successive
mitotic divisions and develops into the embryo sac of the Polygonum type.
The embryo sac begins to enlarge and elongates considerably. Meanwhile,
the surrounding nucellar cells are crushed and the embryo sac comes to lie
in direct contact with the endothelium whose cells are now enlarged with
dense cytoplasm and prominent nuclei. The cells of this layer are usually
uninucleate; sometimes they are binucleate here and there.
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At the 4-nucleate stage, the chalazal end of the embryo sac starts growing
aggressively and, elongates by crushing the neighbouring tissues thus behaving
as a haustorium (Fig. 14). As the embryo sac becomes 8-nucleate the ovule
becomes perfectly anatropous. At this stage the two polar nuclei lie close
to the antipodal cells (Fig. 15 ¢). Subsequently, the embryo sac develops
two lateral caeca, of which one becomes highly aggtessive and grows up
into the integumentary tissue (Fig. 16). The mature embryo sac consists of
an egg apparatus, a large secondary nucleus and three antipodal cells. The
large egg is median to the laterally placed synergids. The antipodal cells are
placed in the chalazal caeccum. The secondary nucleus lies midway between
the chalazal caecum and the lateral caecae.

CONCLUSIONS

Several herbaceous Primulales have been investigated by the morpho-
logists from the embryological point of view but relatively less attention, how-
ever, has been paid to the arborescent members of this interesting group.
The present investigation reveals some differences from the account of previous
reports on other genera of Myrsinaceae and Primulales in general.

Microsporangial development has been traced for the first time in this
family. In general the development of the anther resembles Primulaceae
closely. The main difference is, while the middle layet in Primulaceae is
reported as ephemeral, it develops fidrillar thickenings. This is contradictory
to the observations reported by Chatin ( 1870) in Badula (Myrsinaceae) where
the endothecium is nonfbrillar. The septcte nature of anthers reported by
Karsten (1891) for Aegiceras wajus is absent in this taxon. Pollen grains
are 2-celled at the time of shedding as in Ardisia solanacea (Schurhoff, 1926).
The persistence of epidermis as a distinct layer is a notable feature. Further
a change from bisexual nature to unisexuality through gradual transition of
pollen sterility and transformation of stamens to staminodes was observed.

The developmental features of the ovule reveal deviations from the
earlier reports in the organisation of the micropyle by both the integuments
and non-synchronous degeneration of megaspores. The behaviour of the
embryo sac at the chalazal end into an aggressive haustorium is a very
noteworthy and remarkable feature.
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EXPLANATION OF FIGURES

Figs. 1-16. Figs. 1-3. Development cf floral parts in acropetal succession. Fig. 4. L.S.
younz flower bud. Fig. 5. Portion of anther lobe showing epidermis, endothecium
m dilz laysr, uninucleate tapstum and pollen mother cells.  Fig. 6. Tetrahedral arrange-
ment of microspores. F.g. 7. 2-celled pollen grain.  Fig. 8. Portion of antker wall showing
epidermis, fibrillar endothecium and fibrill.r middle Ilayer. Fig. 9. Young ovule and
archesporizl cell. Fig. 9a. Ovule and archesporial cell. Fig. 94. Ovule showing 2 arche -
sporial cells. Fig.9c. Ovule showing 4 archesporial cells. Fig 10, Young ovule and
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megaspore mother cell. Fig. 10 . Magaspore mother cell enlarged, Fig. 11. Dyad. Fig. 12.
Linear tetrad of megaspores. Fig. 12 a. Tetrad with second and third megaspores adjacent
to each other. Fig. 13. Ovule and linear tetrad of megasporcs. Fig. 13a. Linear tetrad of
megaspores, upper three degenerating. Fig. 13 b. Linear tetrad of megaspores, 2nd and 3rd
degenerating. Fig. 13 ¢. Linear tetrad of megaspores, lst and 3rd degenerating. Fig. 14.
4-nucleate embryo sac showing chalazal growth. Fig. 15. Early 8-nucleate embryo sac and
chalazal huastorium. Fig. 15 a. Organised embryo sac with chalazal haustorium. Fig. 16.
Portion of ovule showing mature embryo sac with lateral haustorial extensions.
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