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SEXUAL REPRODUCTION IN FLOWERING PLANTS
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(a) A dissected flower of Hibiscus showing pistil (other floral parts have been removed);
(b) Multicarpellary, syncarpous pistil of Papaver; (c¢) A multicarpellary, apocarpous
gynoecium of Michelia: (d) A diagrammatic view of a typical anatropous ovule
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The ovule is a small
structure attached to the placenta by means of a stalk called funicle.
The body of the ovule fuses with funicle in the region called hilum. Thus,
hilum represents the junction between ovule and funicle. Each ovule has
protective envelopes called integuments. Integuments encircle
the nucellus except at the tip where a small opening called the micropyle
is organised. Opposite the micropylar end, is the chalaza, representing

the basal part of the ovule.
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Flowering plants have developed many devices to discourage self-
pollination and to encourage cross-pollination. In some species, pollen
release and stigma receptivity are not synchronised. Either the pollen is
released before the stigma becomes receptive or stigma becomes receptive
much before the release of pollen. In some other species, the anther and
stigma are placed at different positions so that the pollen cannot come in
contact with the stigma of the same flower. Both these devices prevent
autogamy. The third device to prevent inbreeding is self-incompatibility.
This is a genetic mechanism and prevents self-pollen (from the same flower
or other flowers of the same plant) from fertilising the ovules by inhibiting
pollen germination or pollen tube growth in the pistil. Another device to
prevent self-pollination is the production of unisexual flowers. If both male
and female flowers are present on the same plant such as castor and maize
(monoecious), it prevents autogamy but not geitonogamy. In several species
such as papaya, male and female flowers are present on different plants,
that is each plant is either male or female (dioecy). This condition prevents
both autogamy and geitonogamy.
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< In Vallisneria, the female flower reach the surface of water by the
@ long stalk and the male flowers or pollen grains are released on to the
surface of water. They are carried passively by water currents
some of them eventually reach the female flowers and the stigma.
In another group of water pollinated plants such as seagrasses, female
@ flowers remain submerged in water and the pollen grains are released
inside the water. Pollen grains in many such species are long, ribbon like
and they are carried passively inside the water; some of them reach the
stigma and achieve pollination. In most of the water-pollinated species,
pollen grains are protected from wetting by a mucilaginous covering.
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some plants, pollen grains are shed at two-celled condition (a vegetative
cell and a generative cell). In such plants, the generative cell divides and
forms the two male gametes during the growth of pollen tube in the stigma.
In plants which shed pollen in the three-celled condition, pollen tubes
carry the two male gametes from the beginning. Pollen tube, after reaching
the ovary, enters the ovule through the micropyle and then enters one of
the synergids through the filiform apparatus

Pollen tube
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Polar nuclei
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After entering one of the synergids, the pollen tube releases the two male
gametes into the cytoplasm of the synergid. One of the male gametes moves
towards the egg cell and fuses with its nucleus thus completing the
syngamy. This results in the formation of a diploid cell, the zygote. The
other male gamete moves towards the two polar nuclei located in the central
cell and fuses with them to produce a triploid primary endosperm nucleus
(PEN) As this involves the fusion of three haploid nuclei it
is termed triple fusion. Since two types of fusions, syngamy and triple
fusion take place in an embryo sac the phenomenon is termed double
fertilisation, an event unique to flowering plants. The central cell after
triple fusion becomes the primary endosperm cell (PEC) and develops
into the endosperm while the zygote develops into an embryo.
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Integuments of ovules harden as tough protective seed coats
The micropyle remains as a small pore in the seed coat.

This facilitates entry of oxygen and water into the seed during germination.
As the seed matures, its water content is reduced and seeds become
relatively dry (10-15 per cent moisture by mass). The general metabolic
activity of the embryo slows down. The embryo may enter a state of
inactivity called dormancy, or if favourable conditions are available
(adequate moisture, oxygen and suitable temperature), they germinate.
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Hybrid varieties of several of our food and vegetable crops are being
extensively cultivated. Cultivation of hybrids has tremendously increased
productivity. One of the problems of hybrids is that hybrid seeds have
to be produced every year. If the seeds collected from hybrids are sown,
the plants in the progeny will segregate and do not maintain hybrid
characters. Production of hybrid seeds is costly and hence the cost of
hybrid seeds become too expensive for the farmers. If these hybrids are
made into apomicts, there is no segregation of characters in the hybrid
progeny. Then the farmers can keep on using the hybrid seeds to raise
new crop year after year and he does not have to buy hybrid seeds every
year. Because of the importance of apomixis in hybrid seed industry,
active research is going on in many laboratories around the world to
understand the genetics of apomixis and to transfer apomictic genes
into hybrid varieties.




