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REPRODUCTION  IN FLOWERING PLANTS 

1. Flower – Flower is a reproductive part of the plant . 

2. There are 4 parts of flower – calyx , corolla, androecium and gynoecium.  

3. Calyx – It is the outermost green whorl. It protects the flower buds. Its units are called 
sepals. It is denoted by K.   

4. Corolla – It is second inner coloured whorl. It is the most attractive part of the flower. It 
attract insects and helps in pollination. Its units are called petals. It is denoted by C.  

5. Androecium – It is male part of the plant. Its units are called stamen. It is denoted by A.  

6. Gynoecium – It is female part of the plant. Its units are called carpel. It is denoted by G.  

7. Androecium – It is the male part of the flower. Its units are called stamens. It is denoted 
by A.  

a. There are two parts of stamens - filament and anther  

b. A typical anther is bilobed with each having two theca(chambers). The anther is 
four sided (tetragonal) structure consisting of four microsporangia located at each 
corner, two in each lobe. The microsporangia develop further and become pollen 
sacs.  

 

 

 

 

Fig: L.S. of a complete flower                                                        Fig : A stamen                                         

                                                                                                                                        

8. Stamen  : A stamen is the male reproductive unit of angiosperms.  
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It consists of two parts (i)  A long slender structure called filament  

                                           (ii) A terminal bilobed structure called anther  

Structure of anther :  

A typical anther is bilobed structure with two thecae in each lobe (dithecous), a 
longitudinal groove separates the thecae.  

In a cross section, the anther is a tetragonal structure, consisting of four microsporangia, 
two in each of the lobes.  

Later the microsporangia develop into pollen sacs, they extend all through the length of 
the anther.  

When the anther is young, the microsporangium contains compactly arranged 
homogenous cells forming the sporogenous tissue.  

9. Structure of micro-sporangium : In a transverse section, a typical microsporangium 
appears near circular in outline. It is generally surrounded by four wall layers  

• Epidermis  

• Endothecium  

• Middle layer  

• Tapetum  

The outer three wall layers perform the function of protection and help in dehiscence of 
anther to release the pollen. The innermost wall layer is the tapetum. It nourishes the 
developing pollen grains. 

10. When the anther is young, a group of compactly arranged homogeneous cells occupies 
the centre of each microsporangium.  

Microsporogenesis  : The process of formation of microspores from a pollen mother cell 
through the meiosis is called microsporogenesis. As the anther develops, the cells of the 
sporogenous tissue undergo meiotic divisions to form microspore tetrads. As each cell of 
the sporogenous tissue is capable of giving rise to microspore tetrad. Each cell of 
sporogenous tissue acts as microspore mother cell or pollen mother cell (PMC). The 
microspores arranged in a cluster of four cells, called microspore tetrad. As the anthers 
mature and dehydrate, the microspores dissociate from each other and into pollen grains.  
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[ Inside each microsporangium several thousands of microspores or pollen grain are 
formed that are released with the dehiscence of anther. ]   
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11.  Pollen grain : The pollen grains 
represent the male gametophytes. 
Pollen grains are generally spherical 
measuring about 25-50 micron in 
diameter. It has a two layered wall. The 
hard outer layer called the exine and 
the inner wall is called intine. Exine is 
made up of sporopollenin and intine is 
made of cellulose. A pore is present in 
exine is called germ pore. When the 
pollen grains become mature it 
contains two cells.  
: I :  vegetative cell  :-  

 
It is bigger with a large irregular 
nucleus and it contains abundant food 
reserve. 
 

 : II : generative cell or reproductive cell   
  
  It is smaller it floats in the cytoplasm of 
the vegetative cell. It is spindle shaped 
with dense cytoplasm and a spherical 
nucleus.  

 

       11. In 60%  angiospermic species pollen grains are shed at two celled stage. In 40% species           

generative cell divides by mitosis and gives two male gametes before shedding called 3 celled 

stage. Members of Family Poaceae lose viability within 30 minutes of their release.  In some 

members of family Rosacae, Leguminosae and Solanaceae pollen grains maintain viability for 

months. In liquid nitrogen    (-196 °C) the pollen grain can be stored for many years.  

12.  The Pistil  (Gynoecium) – The gynoecium is female reproductive part of the plant. It may 
consists of  single carpel or more :  

• Single carpel     – monocarpellary. 

• Double carpel   – bi carpellary  

• Triple carpel     – tri carpellary  

• Four carpel       – tetra carpellary  

• Five carpel        – penta carpellary etc.  
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( Syncarpous: carpels fused and apocarpous : carpels free)  

13.  Structure of pistil :  

Each pistil has three parts: stigma , style, and ovary. Stigma is the tip of the pistil which acts as the 
landing platform for pollen grains. Style is a cylindrical elongated part, which connect the stigma 
and ovary. Ovary is basal rounded part which contains ovule. The cavity of ovary is called locule 
or ovarian cavity. The connection between the ovule and ovary wall is called placenta. Ovules are 
also called megasporangia. The number of ovules in an ovary may be one or many.  

14. Megasporogenesis   :  

The process of formation of megaspore from the megaspore mother cell is called 
megasporogenesis. Megaspore mother cell (MMC) produced in the micropyler region of the 
nucellus. It is a large cell containing dense cytoplasm and a prominent nucleus. The MMC 
undergoes meiotic division and produce 4 megaspores. One of the megaspore is functional while 
the other three degenerate. The functional megaspore develops into the female gametophyte or 
embryosac.  

{Note : The formation of embryo sac from a single megaspore is called monosporic development.}   

The nucleus of the functional megaspore divides mitotically to form two nuclei which move to the 
opposite poles. These nuclei further divides and redivides to form 8 -nucleate stage. Three cells 
are grouped at the chalazal end are called the antipodals and three cells at the micropylar end to 
form egg apparatus. The egg apparatus nuclei differentiated as egg and two synergids. The 
synergids have special cellular thickinigs at the micropylar tip called filiform apparatus, which play 
an important role in guiding the pollen tubes into the synergids. The remaining two nuclei called 
polar nuclei situated below the egg apparatus in the large central cell. 

Hence mature embryo sac is 8 nucleate and 7 celled structure   
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19. Pollination : The word pollination refers to the process of transfer of pollen grains from 
anther and their deposition on the stigmatic surface of the flower.  
Kinds of pollination : 

[A]  Self pollination : The transfer of pollen grains from anther to stigma within same plant . It is 

of two types :  

• Autogamy – The transfer of pollen grains from anther to stigma of the same 
flower.e.g.,Pea, Rice, Wheat, Commelina, Oxalis,Viola, etc.    

• Geitonogamy – Transfer of pollen grains from the anther to stigma of one flower to other 
in the same plant.e.g., cucurbits, etc.   

{ Note – Geitonogamy is functionally cross pollination involving a pollinating agent 
genetically it is similar to autogamy since the pollen grains come from the same plant.}  
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[B]  Cross pollination  : If the pollen grains move from the anther to stigma of different plants then the 

pollination is called cross pollination / xenogamy / allogamy. e.g., Date palm, Papaya, Maize, etc. 

Types of pollination [ on the basis of pollinating agents: biotic or abiotic]  

(a) Anemophily (wind pollination) – e.g. coconut, palm, date palm, maize, grasses etc.   

(b) Hydrophily (water pollination) – e.g., Vallisneria, Ceratophylum, Zostera.   

(c) Zoophily (animal pollination)  

I. Antomophily ( insect pollination) – e.g. plants of family : Asteraceae, labiatae etc.  

II. Ornithophily (bird pollination)  –     e.g. Palash, bottle brush, silk cotton, coral tree .  

III. Chirepterophily (bat pollination)  – e.g. Adensonia, kigelia  

Need and significance of pollination :  

Pollination leads to fertilization and production of seeds and fruits, which ensure continuity of plant life. 

The seeds and fruits are also a source of nutrition for animals. Cross pollination, results in the production 

of plants with a combination of characters from two plants. The role of pollination in the production of 

hybrid seeds has been great significance.  

Pollen germination and fertilization:  

I. The pollen grains, after falling on stigma, start germinating in the presence of moisture and nutrients 
available on the stigmatic disc.  

II. The nucleus of the pollen grain divide to produce vegetative and generative cells  

III. A short cytoplasmic outgrowth arises from the pollen and continue to grow as pollen tube it produces 
enzymes which digest the tissues of the stigma and the style.  

IV. The pollen tube grows chemotropically and intercellularly into the style due to the concentration gradient 
of calcium boron inocitol sugar complex.  

V. The nucleus of generative cell produce forms two male gamete by mitotic division.  

VI. The pollen tube finally enters the ovule through its micropyle and embryosac through one of the synergids.  

VII. After entering one of the synergids, the pollen tube releases the two male gamete into the cytoplasm of 
the embryosac.  

VIII.  Now, one of the male gamete fuses with the egg, resulting in the production of zygote. This is called 
syngamy.  

IX. 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. As this involves the fusion of three haploid nuclei it is 
called triple fusion.  

X. Since two types of fusion, syngamy and triple fusion take place in an embryo sac the phenomenon is called 
double fertilization.  

XI. The central cell after triple fusion become the primary endosperm cell (PEC) and develops into the 
endosperm while the zygote develops into an embyo. 
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POST FERTILISATION  :  STRUCTURE AND EVENTS   

Post fertilization events includes endosperm development, embryo development, maturation of 

ovules into seed & fruit formation. 

[A] Endosperm development :  The endosperm develops from the PEC by its repeated mitotic 

divisions. Its development begins just before the embryo development. The cells of endosperm 

are filled with food reserve and are used for the nutrition of the developing embryo.  

There are three types of endosperm development on the basis of nuclear and cellular divisions:  

Endosperm may either be completely consumed by the developing embryo before seed 

maturation. E.g. pea, ground nut, beans. Or endosperm may persist in the mature seed 

germination e.g. castor and coconut  

 

(a) Free Nuclear : In this type the nucleus 

undergoes repeated divisions and produced 

nuclei are get arranged in the periphery, 

leaving a large central vacuole. Cytokinesis 

begins from the periphery towards the centre, 

making it cellular at its maturity. This is the 

most common type and found in maize, 

wheat, rice, sunflower etc.  

(b) Cellular type: In cellular type every nuclear 

division is followed by cytokinesis. There fore, 

endosperm becomes cellular from the very 

beginning. It is found in Balsam, Datura, 

Petunia etc.  

(c) Helobial type : In this type the first mitosis 

is followed by cytokinesis to form two cells 

called micropyler and chalazal. Further 

development in both the cells occurs like that 

of nuclear endosperm. E.g. Asphodelus   

 

 

 

 
 

[B] Embryo development  : Embryo develops at the micropylar end of the embryosac where the 

zygote is situated. The division of zygote begins after certain amount of endosperm formation. 

The first division of zygote produces a hypobasal cell (basal) towards the micropyle and an 

epibasal cell (terminal) towards the chalaza. The epibasal cell divides and form a row of 4-8 cells. 

The terminal cell of this row divides and redivides to form a cluster of cells called the proembryo. 
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The hypo basal and the remaining cells constitute the suspensor. The suspensor pushes the 

proembryo into the endosperm to enable the developing ebryo to recive nutrition. A few cells of 

proembryo nearest to suspensor develop into hypocotyl and radical. The other cells give rise to 

epicotyle, plumule and cotyledons. 

In dicots two cotyledons are produced in the embryo but in monocots only one present because 

on of the two get suppressed at the early stage. As the embryo and endosperm develop and 

mature the integuments of the ovule become hard and lead to the formation of seed. 

Dicot embryo consists of an embryonal axis and two cotyledons. The portion of embryonal axis 

above the level of cotyledons is the epicotyle which terminates with the plumule or stem tip. The 

cylindrical portion below the level of cotyledons is hypocotyle that terminates at its lower end in 

the radical or root tip. The root tip is covered with the root cap.  

Monocot embryo cantain only one cotyledon. In the grass family the cotyledon is called 

scutellum. The embryonal axis has the radical and root cap enclosed in an undifferentiated 

sheath called coleorrhiza. The portion of the embryonal axis above the level of attachement of 

scutellum is the epicotyl. Epicotyls a shoot apex and a few leaf primordial enclosed in a hollow 

foliar structure called coleoptile 
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[C] Seed development : In angiosperms, the seeds are final product of the sexual reproduction. 

It is also called the fertilized ovule. Seeds are formed inside the fruit. A seed generally made up 

of seed coat, cotyledon and an embryo axis. Mature seeds are of two types non albuminous or 

albuminous. Non-albuminous seeds have no residual endosperm because it is completely 

consumed during embryo development e.g., pea, ground nut etc. Albuminous seed retain a part 

of endosperm because it is not completely used up during embryo development, e.g. wheat, 

maize, barley, castor, sunflower.  

Seed coats are formed by hardening of integuments of ovule.  

The micropyle remains as small pore in seed coat. It used during seed germination for entry of 

oxygen and water. The water content of seeds reduced upto 10-15% or less at its maturity. The 

general metabolic activities become very slow inside the seed. The seeds or embryo undergo a 

period of rest a state of inactivity called dormancy. In this stage seeds can not germinate even 

under favourable conditions.  

If seeds not grow due to unfavourable conditions then it is called quiescence.    It is due to 

exogenous control. And if, seeds not grow even under in favorable conditions, then it is called 

dormancy . It is due to endogenous control.  

[Note : Recently a 2000 years old viable seed of date palm discovered during the archeological 

excavation at King Herod’s palace near the Dead Sea. ] 
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[D] Fruit formation :  The transformation of ovules into seed and the ovary into fruit proceeds 

simultaneously. The wall of the ovary develops into the wall of fruit called pericarp.  

Types of fruits:  

Fleshy fruits  : e.g., Guava, Orange, Mango, etc.  

Dry fruits       : e.g., Ground nut, Mustard, etc.  

False fruit      : Some fruits formed by parts of flower other than ovary called false fruits. 

                          e.g., Apple, Pear, Strawberry, Cashew, etc.  

True fruit       : The fruits developed from fertilized ovary called true fruit.  

                          e.g., Mango, Plum, Pomegranate, etc.  

Parthenocarpic fruit : The fruits develops from without fertilization from ovary called 

parthenocarpic fruit. e.g., Banana, Grapes, etc. 

APOMIXIS (Agamospermy)  

Some flowering plants can produce seeds without fertilization called apomixes. Apomixes is a 

form of asexual reproduction that mimics sexual reproduction. The organisms that can reproduce 

by apomixes is called an apomict. Apomixes may be of following types: parthenogenesis, 

parthenocarpy, sporophytic budding , polyembryony.  

Parthenogenesis : It is a type of apomixes in which seeds develop from unfertilized female 

gamete/ ovule. Seeds produced in this way may be haploid or diploid. In some plants diploid eggs 

are produced and act as zygote.  

Parthenocarpy : The development of fruit in an unfertilized flower is called parthenocarpy. It 

gives a seedless fruit. It is naturally found in pineapple, grapes, apple, pear, banana etc.    

Sporophytic budding : In some plants one or more nucellar cells surrounding the embryo sac 

start dividing, protrude into the embryo sac and develop into the embryos. Integument cells can 

also produce embryo type cells. These embryos after its entry into the embryosac behave as 

normal embryos. It is found in orange, mango, opuntia, onion etc.  
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POLY EMBRYONY  

The presence of more than one embryo in the seed is called polyembryony.  

❖ Causes of polyembryony :  

a) Presence of more than one egg cells in the embryosac.  

b) Presence of more than one embryosac in the ovule.  

c) Fusion of embryo from synergids or antipodal cells.  

d) Development of embryo from tissues of nucellus and integuments  

❖ Examples : onion, groundnut, mango, lemon, orange, conifers etc.  

MICROPROPAGATION / TISSUE CULTURE  

The propagation or culture of cells / tissues / organs in a suitable artificial culture medium is 

called micropropagation or plant tissue culture. In vitro (in test tubes), these explants develop to 

form callus, this callus can be differentiated to form plantlets. This technique has been 

commercially used for the propagation of ornamental plants, fruit plants etc. by this method we 

can grow large number of pants in a limited space and short time.  
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Figure: - (a) Structure of some seeds (b) False fruits of apple and strawberry 

 

Apple L.S. and T.S.  L.S. of straberry 

V.S. of Maize Grain  
V.S. of onion seed  

V.S. of castor seed  Seed of beans  
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Assignment  

1. Write name all parts of flower.  

2. Write the name male and female parts of flower.  

3. Which parts of flower is called necessary parts?  

4. Write the structure of stamen.  

5. Describe the structure of pistil.  

6. Draw diagram of t.s. of anther / microsporangium.  

7. What are microspore mother cell or pollen mother cell?  

8. What do you mean by microsporogenesis?  

9. Describe the structure of pollen grain.  

10. Exine and intine of pollen grains are made up of which substances?  

11. What do you mean by multicarpellary pistil?  

12. Differentiate between syncarpous and apocarpous.  

13. What do you mean by MMC?  

14. Describe megasporogenesis.  

15. What do you mean by 8 nucleate and 7 celled stage of embryo sac?  

16. Draw well labelled diagram of ovule.  

17. Write the types of self pollination.  

18. Write the meaning of xenogamy or allogamy.  

19. Draw a well labeled diagram of mature embryo sac.  

20. Write five types of pollination with examples.  

21. Write need and significance of pollination.  

22. Describe the pollen germination and fertilization.  

23. Write the role of calcium boron inocitol sugar complex during angiospermic fertilization.  

24. What do you mean by syngamy and triple fusion?  

25. Describe the types of endosperm development.  

26. Draw the diagram of fertilized embryo sac.  

27. Describe with diagram the stages of embryo development.  

28. Draw diagrams of a typical dicot embryo and a monocot embryo.  

29. Describe the seed development.  

30. What do you mean by albuminous seed and non albuminous seed?  

31. Differentiate between dormancy and quiescence.  

32. What do you mean by true fruit and false fruit?  

33. Differentiate between parthenogenesis and parthenocarpy.  

34. What is sporophytic budding?  

35. What is polyembryony? Give causes of polyembryony. 


