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Plant Reproduction.

Plants reproduce both sexually and asexually. Sexual reproduction in plants involves the production of seeds usually by specialised structures called flowers.

Flower Structure 

Carpel: female part of the flower. 

Stigma: collects the pollen from the pollinating agent, insect or wind Style: positions the stigma for effective pollen collection.  Ovary: site of fertilisation, protects the developing seeds, aids in seed dispersal i.e. becomes the fruit. 

Stamen: male part of flower. 

Anther: produces pollen. 

Filament: holds up the anther.
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Petal: Attracts insect pollinators by colour and fragrance.

Sepal: Protects the flower bud The receptacle is the swollen end of the stem from which the flower develops.

Pollination 

Pollination is the transfer of pollen from the anther of a stamen to the stigma of a carpel. During cross-pollination pollen is transferred to the stigma of another plant. This increases genetic variation. In self-pollination pollen is transferred to the stigma of the same flower or a flower of the same plant.  This guarantees reproduction if pollinating agent is absent.
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Adaptations of Insect Pollinated Flowers
Brightly coloured petals, nectar and fragrance to attract pollinators such as insects. Sticky or hooked pollen to attach to insects body. 

Adaptations of Wind Pollinated Flowers
Smooth light pollen easily transported by the wind. 

Stigmas large and feathery outside the flower to catch pollen

Large amount of pollen produced to compensate for the excessive losses. 

Pollen Grain Development
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Microspore mother cells in the anther undergo meiosis each producing four haploid microspores. The microspore nucleus undergoes mitosis forming a double nucleus haploid cell, which develops into the pollen grain. The pollen grain is nourished by the tapetum inside the anther. The mature anther opens allowing pollen to be released. 

Embryo Sac Development
In the ovule a diploid megaspore mother cell undergoes meiosis. 

Four haploid megaspores are produced.  Three of the megaspores disintegrate and only one megaspore survives in each ovule. 

The haploid nucleus of the surviving megaspore divides by mitosis 3 times to form the embryo sac with eight haploid nuclei. 

One of the cells near to the micropyle end of the ovule is the haploid female gamete (egg cell).

[image: image5.png]Young leaves
Plunule

Testa _ % ?

Radicle
Cotyledon (inside)

Soil Level

Lateral roots



Fertilisation 
Once the pollen grain has reached the stigma it forms a pollen tube which grows through the stigma and style to the ovary. The generative nucleus divides to form 2 male gamete nuclei which travel down the pollen tube behind the tube nucleus.. The pollen tube enters the ovule by way of the micropyle and the two male gamete nuclei are re leased into the embryo sac. One male gamete nucleus fuses with the haploid egg cell forming a diploid zygote and the other male gamete fuses with the two haploid polar nuclei forming a triploid endosperm nucleus


Seed and fruit Formation
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The endosperm nucleus leads to the formation of triploid endosperm, a food tissue. The diploid zygote develops into a plant embryo, which draws nourishment from the endosperm as it develops. The ovule becomes a seed, which has dormant plant embryo, food reserve and the protective coat called the testa. In endospermic seeds the food reserve is the endosperm outside the plant embryo, e.g., maize. In non-endospermic seeds the food reserve is within the cotyledon(s) of the plant embryo, e.g., broad bean. The ovary becomes a fruit. The fruit protects the developing seeds and plays an important role in seed dispersal.

Seed Dispersal 

Seed dispersal is the scattering of seeds away from each other and from the parent plant.

Dispersal improves the chance of success by reducing competition and overcrowding and enables colonisation of new suitable habitats.
Wind
‘parachute’ of dandelion, ‘wings’ of sycamore

Water
Floating seed, e.g., water lily

Animal
Burdock has hooks. Blackberries eaten and seeds egested

Self
the drying peapod ‘flicks’ out the seed

Dormancy 

Seed dormancy means that the living plant embryo will not begin active growth even if the external environmental conditions are favourable. Dormancy allows more time for dispersal and allows the embryo plant to develop. It prevents growth during winter when frost can kill seedlings.


Germination 
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Seed germination is the restart of growth by the plant embryo using the food stored in the seed. Water is needed to activate digestive enzymes, which break down stored food reserves and transport them to the growing points. Oxygen i s needed for respiration. Most of the food is used in aerobic respiration resulting in loss of dry weight A suitable temperature is needed for optimum enzyme activity.  During germination the radicle grows out forming a rooting system, the plumule emerges forming a shoot system and photosynthesis begins. 

Experiments

To Investigate the Effect of Water, Oxygen and Temperature on Seed Germination
To Show Digestive Activity During Seed Germination
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