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Sexual Reproduction in Flowering Plants
· TOPICS:
· Pollination
· Fertilization
· Embryo
· Seed and fruit
· Special modes of reproduction
EXPLANATION
Pollination :
The transfer of pollen grains from the anther of a flower to the stigma of the same flower or of another flower of the same species is called pollination. 
Types of pollination:-
Self pollination– Transfer of pollen grains from the anther to the stigma of the same flower or another flower on the same plant is called self pollination. It is of two types–
· Autogamy– When pollen grains are transferred from the anther to the stigma of the same flower then it is called autogamy. 
· Geitonogamy– When pollen grains of a flower move to other flower present on the same plant then it is called geitonogamy. 
Advantages and disadvantages of self pollination
Self pollination has more reliability. There are less chances of failure of pollination. In this very little wastage of pollen grains take place. It is used to get pure line characters during breeding experiment while Regular self pollination is the extreme form of inbreeding and can result in loss of vigour in offsprings. The adaptability to changed environment are also reduced.

Cross Pollination- The transfer of pollen grains from the anther of a flower from one plant to the stigma of the flower on another plant is called cross pollination.
Cross pollination bring about genetic recombination and variation. Flowering plants have developed many contrivances to discourage self pollination and to encourage Cross pollination. Some contrivances are these-
1. Self-sterility- It is a condition in which pollen grains of a flower either do not grow or grow very slowly if they fall on the stigma of the same flower.
2. Dichogamy- In this maturation of male and female organs take place at different times. This is of two types-when the anther matures first than stigma then it is called protandry. When stigma matures first than anther then it is called protogynae.
3. Herkogamy- In this condition, stigma is longer than stamens, so that pollens do not fall on the stigma of its own flower.
4. Heterostyly- In this condition, the style is situated in such a way that it does not receive the pollen of its own flower. 
5. Self-incompatibility- In these cases the pollens of a flower are unable to germinate over the stigma of the same flower. 
Agents and types of cross pollination-
The various agencies which aid in cross pollination are abiotic and biotic. The abiotic agents are air, water etc while biotic agents are insects, birds, bats, snails etc. 
Anemophily– The transfer of pollen grains through wind is called anemophily. The plants which are adopted to anemophily, produce pollen grains, very smooth walled, light in weight, small and dry so that they can be easily blown away by wind. The pollens grains are produced in large quantities. The stigma also sometimes branched and feathery. Ex– Maize plant. 
Hydrophily–Transfer of pollen grains through water is called hydrophily. Ex- In ceratophyllum, vallisneria etc. 
Entomophily– The transfer of pollen grains by insects is called entomophily. The entomophillous flowers are large, conspicuous and brightly coloured. Flowers have a pleasant fragrance and sweet nectar. Pollen grains are usually rough and sticky. Ex– Anagallis, hibiscus etc. 
Ornithophily– The transfer of pollen grains by birds is called ornithophily. In this flowers are generally tubular, cup-shaped and produce large quantity of nectar. They have bright colours which attract birds from long distances. Ex– silk cotton tree, syzygium etc.
Cheiropteriphily– The transfer of pollen grains by bats is called cheiropteriphily. The bat visits the flowers to eat on their floral parts or in search of moths which are attracted to these flowers during night. Ex– Bauhinia etc. 
Malacophily– The transfer of pollen grains by snails is called malacophily. Ex– Chrysanthemum flowers. 
Advantage and disadvantage of cross pollination-
This type of pollination produces genetic recombination’s resulting new useful characters in the progeny. Progeny usually produced are more healthy. Seeds produced are usually larger and off springs have characters better than their parents. This is called heterosis. Immunity to diseases increases. 
Cross pollination is dependent on external agencies, a chance factor is always involved. It involves a lot of energy to produce large number of pollen grains which is wasteful. It is less economical. 
Fertilization-
It is the process of fusion of two opposite gametes. It was first discovered by Strasburger in flowering plants. In order to transport male gametes into the embryo sac the pollens, which is transfered to stigma, produces a pollen tube. All the events from pollen deposition on the stigma until pollen tubes enter the ovule are called pollen pistil interaction. When the pollen grain fall on the stigma, it is usually at two cell stage. It contains a vegetative cell and a generative cell. Generative cell divides mitotically, to form two haploid male gametes. Once the pollen fall on the stigma it germinates. It absorbs water, swells and produces a pollen tube. The emerging pollen tube penetrates the stigma and pushes it’s way through the style and down the wall of the ovary. It may enter the ovule by three routes:- 
1. Porogamy– When pollen tube enters the ovule through the micropyle the condition is called porogamy. 
2. Chalazogamy–  When pollen tube enters the ovule through the chalazal end, the condition is called chalazogamy. 
3. Mesogamy– When pollen tube enters the ovule through integument, it is called mesogamy.
The pollen tube enters into the ovule and then into the embryo sac. The two male gametes are discharged. One male gamete fuses with the egg and form diploid zygote. It is called fertilization. The other male gamete fuses with the two polar nuclei and this is called triple fusion and primary endosperm nucleus forms. 
[image: ]When one male gamete fuses with the egg cell and other male gamete fuses with the two polar nuclei then it is called double fertilization because the fertilization takes place twice. Double fertilization is discovered by S.G.Nawaschin.







Endosperm- The primary endosperm nucleus undergoes a series of divisions and forms endosperm. It is highly nutritive tissue which provides nourishment to the developing embryo. The seeds may be endospermic (Ex– Coconut, castor etc) or non-endospermic (Ex– Beans, peas etc)
On the basis of development, endosperms are of three types:–
1. Nuclear endosperm- In this the first few divisions of the primary endosperm nucleus are not accompanied by cell wall formation and nuclei produced remain free in the cytoplasm of the embryo sac. Ex–In coconut.
2. Cellular endosperm- In this endosperm, wall formation commences with the first division of the primary endosperm nucleus. Ex– In Adoxa plant.
3. Helobial endosperm- In this endosperm, the first division of the primary endosperm nucleus is accompanied by the formation of a transverse wall. Ex–In Asphodelus plant.
THE EMBRYO
The fertilized egg, after a period of rest develops into embryo. The process of development of mature embryo from diploid zygote is called embryogenesis.
SEED AND FRUIT
Seed is a mature ovule. The seed remains attached to the placenta through a small stalk like structure called as funicle. The place of detachment of the seed from the cubicle looks as a scar, called hilum.
A dicot seed (bean seed)- The seed coat has two integuments, the outer testaand inner tegmen. At one edge of the seed coat a elongated ridge is present called raphe. At the other end of the raphe, there is a minute pore, called micropyle. The embryo consists of two fleshy cotyledons. The cotyledons store food material. The part of the embryonal axis lying towards the micropyle is called radicle and the one in between the two cotyledons is known as plumule. The region of the embryonal axis that lies between the radicle and the point of attachment of cotyledons is called hypocotyl while the portion between the plumule and cotyledons is called epicotyl.
A monocotyledonous seed(maize seed)- The maize seed is one seeded fruit called caryopsis. The seed coat is a thin layer. Inside the seed two unequal portions are present called endosperm and embryo. The outer layers of the endosperm contains protein called Aleurone layer. Embryo has a single cotyledon called scutellum. The upper part of the axis with minute leaves arching over it is known as plumule and the lower part is called radicle. The plumule is protected by a sheath called coleoptile and radicle is protected by a sheath called coleorhiza.
FRUIT-The fruit is a mature ovary. A fruit consists of pericarp. It is differentiated into an outer epicarp, a middle mesocarp, and an inner endocarp. When the fruit is developed from the ovary then it is called true fruit. Ex–Mango grapes etc. When the fruits are developed in addition to the ovary, some other floral parts then it is called false fruit. Ex–Apple, ananas etc.
Dispersal of fruits and seeds-Scattering of fruits and seeds for proper germination and growth are called dispersal. Important devices for dispersal are wind, water and animals.
SPECIAL MODES OF REPRODUCTION
Apomixis-The phenomenon of substitution of sexual process by asexual method is known as apomixis.
It does not involve meiosis, there is no segregation and recombination of chromosomes. Therefore it is useful in preserving desirable characters.
Parthenogenesis-The direct formation of embryo from female gamete without any fertilization is called parthenogenesis.
Polyembryony-The condition, when more than one embryo are present in a seed is called polyembryony. Cleavage polyembryony is the common method of the development of more than one embryo in a seed. Adventive polyembryony has great significance in horticulture and plant breeding.2,4 dichloro phenoxy acetic acid compound may induce polyembryony.
WORKSHEET
Answer the following questions.
Q 1. Define triple fusion. What is the product of this process?
Q 2. Write short notes on polyembryony, apomixis and double fertilization.
Q 3. What is endosperm? Describe all type of endosperms in brief.
Q 4. Write down two–two advantages and disadvantages of self and cross pollination.
Q 5. Write down four characteristics of entomophilous flowers.
Q 6. Explain these terms- dichogamy, herkogamy, ornithophily.
Q 7. What is fertilization? Write down events of fertilization in flowering plants.
Q 8. Describe the structure of a dicotyledonous seed in brief.
Q 9. Write down four characteristics of wind pollinated flowers.
Q 10.Write down one–one difference between these-
1. Autogamy and geitonogamy.
2. Porogamy and chalazogamy.
3. True fruit and false fruit.
4. Cheiropteriphily and malacophily.
5. [bookmark: _GoBack]Coleoptile and coleorhiza.
NOTE- Please do all this work in your copies which will be checked when school reopens. 		  Please consider this important.
***********************
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Fig. 18 A-C. Entry of polien tube into ovule : A. porogamy; B. chalazogamy:
C. mesogamy.





