
MODES OF REPRODUCTION



Content

• Introduction

• Modes of reproduction

• Asexual

• Sexual

• summary



INTRODUCTION



Reproduction :-

o Reproduction :- is the production of new individuals from 
their parents.

o The vegetative parts of the plant are the roots, stem and leaves.

o The reproductive parts of the plant are the flowers.

oIn plants there are two main types of reproduction. They are 
asexual reproduction and sexual reproduction.

A) Asexual reproduction :-

o In asexual reproduction new plants are produced without the 
help of seeds.

B) Sexual reproduction :-

o In sexual reproduction new plants are produced from seeds.



A) Asexual reproduction :-

In plants there are different types of asexual reproduction. They 
are vegetative propagation, budding, fragmentation, spore 

formation etc.

a) Vegetative propagation :-
In this method, new plants are produced from the 

vegetative parts like the root, stem or leaves.
Eg :- If the stem cutting of a rose plant or money plant is
planted in the soil we can get a new plant.

Potato has small buds called eyes. If a part of the potato 
with an eye is cut and planted in the soil we can get a new 
plant.

If a part of ginger is planted in the soil we can get a new
plant.

Bryophyllum leaf cutting develops into a new plant.
If a part of a cactus plant is planted in the soil we can get a 

new plant



Vegetative propagules

• Runners

• Suckers

• Stolons

• Bud

• Rhizomes

• bulbs



Money plant
Potato plants sprouting 

from eyes

Ginger with new plants

Bryophyllum leaf 

with new plants Cactus



Fragmentation :- Eg :- Spirogyra

In this method the plant breaks up into two or more fragments 
and each fragment grow into new plants.



iv) Spore formation :- Eg :- Fungus, Fern etc.

In this method the fungus produces spores. The spores 
germinate and produces new plants.

Spore formation in fungus



b) Artificial means

•

•

Multiplication of plants by vegetative parts through 
artificial methods is known as artificial vegetative 
reproduction.

Such reproduction occurs by cutting of shoots , roots, 
layering, grafting, budding etc..





APOMIXIS

• Apomixis refers to the development seed without 

sexual fusion.

• Embryo develops without fertilization thus apomixis 

is an asexual means of reproduction.

• Obligate apomixis: reproduction in some species 

occurs only by apomixis

• Facultative apomixis: in some species sexual 

reproduction also occurs in addition to apomixis



Types of apomixis

i. Parthanogenesis

ii. Apogamy

iii. Apospory

iv. Advantive embryony



i. Parthanogenesis

• Parthanogenesis refers to 
development of embryo from the egg 
cell without fertilization.

• Two types: a) haploid

• eg. Solenum nigrum

b) diploid

eg. taraxacum



ii) Apogamy

• The origin of embryo from either synergids or 
antipodal cells of embryo sac is called 
apogamy.

• Types: a) Haploid

•

•

b) Diploid

eg. Allium, iris and some other 
species



iii) Apospory

• In apospory, first diploid cell of ovule lying 
outside the embryo sac develops into another 
emryosac without reduction. The embryo 
then develops directly from the diploid egg 
cell without fertilization.



• Types of apospory

•

•

a) generative apospory

b) somatic apospory



Adventive embryony

• The development of embryo directly 
from the diploid cell of ovule lying 
outside the embryo sac belonging to 
either nucellus or integuments is 
reffered to as adventive embryony



Apomixis also classified as

I. Recurrent (2n)

- emryosac develops from diploid cells.

- no reduction of chromosomes and process
repeated from generation to generation

II.Non recurrent (n)
- Plants produced by this method having haploid set of 

chromosomes and they are usually sterile

- Process is not repeated.



Role of apomixis in plant breeding

1. Rapid production of pure lines.

2. Maintenance of superior 
genotypes.

3. Conservation of heterosis.





Flowers are the reproductive parts of the plant. Stamen is the male 
reproductive part and pistil is the female reproductive part.

Flowers which have only the stamen or only the pistil are called unisexual 
flowers. Eg :- Maize, Papaya, Cucumber etc.

Flowers which have both the stamen and pistil are called bisexual flowers. Eg :-
Rose, Mustard, Petunia etc.

The stamen has a filament and anther. The anther contains pollen grains which 
contain the male gametes.

The pistil has stigma, style and ovary. The ovary contains ovules which contain 
the female gamete or egg.

In sexual reproduction the male and female gamete fuse together to form a 
zygote.



Reproductive parts of a flower



Pollination

The transfer of pollen grains from the anther to the stigma of 
a flower is called pollination.

Pollen grains are transferred by wind, water or insects.
If pollen grains lands on the stigma of the same flower, it is 

called self pollination.
If pollen grains of one flower lands on the stigma of another 

flower it is called cross pollination.



Mode of pollination

• 1) Autogamy

– Development of seed by self pollination.

– Several mechanism that promotes self 
pollination

I. Bisexuality 

II.Homogamy 

III.Cleistogamy 

IV.chasmogamy



• 2) Allogamy

– Development of seed by cross pollination

– Mechanisms which promotes autogamy

I. Dicliny 

II.Dichogamy 

III.Heterostyly 

IV.Herkogamy

V.Self incompatibility

VI.Male sterility



Significance of pollination

The mode of pollination plays important 

role in plant breeding. It has impact on 

five important aspects : viz.

• gene action

• Genetic constitution

• Adaptability

• Genetic purity

• Transfer of gene



Classification of crops based on mode of 

pollination and mode of reproduction

Autogamous species Allogamous species Often allogamous species

Rice, wheat, barley, oat, 
cheakpea, pea cowpea, 
soybean, blackgram, 
common bean, mothbean, 
linseed, lentil, sesamum, 
khesri, sunnhemp, chilles. 
Tomatoes, brinjal, okra, 
peanut, potato etc..

Corn , pearlmillet, rye, 
alfalfa, raddish, cabbage
,sunflower, sugerbeet,

castor, red clover, white 
clover, safflower, spinch, 
onion, garlic, turnip, 
squash, muskmelon, water 
melon, cucumber, 
pumpkin, kenaf, oilpalm, 
carrot, coconut, papaya , 
sugercane, coffee, cocoa, 
tea,apple, pears, peaches, 
cherries, grapes, almond, 
strawberries, pineapple, 
banana, irish, cassava, taro, 
rubber, sweet potato etc..

Sorghum, cotton, 
pigeonpea, tobacco, rai, 
tobacco, triticale etc..



b) Fertilisation :-

The process of fusion of the male and female gametes to form a 
zygote is called fertilisation.

After fertilisation the zygote develops into an embryo. The ovule 
then develops into the seed and the ovary develops into the fruit.



4) Seed dispersal :-

The carrying away of seeds from one place to another is called 
dispersal of seeds.

Seeds are dispersed by wind, water and animals.
Seeds dispersed by wind are light, have wings or hairs so that they 

are easily blown away by wind. Eg :- drumstick. maple, sunflower, 
aak etc.
Seeds dispersed by water have spongy or fibrous outer cover so 

that they can float on water. Eg :- coconut
Seeds dispersed by animals have spines with hooks so that they can 

attach to the bodies of animals. Eg :- xanthium



Summer
y

of mode of reproduction
found in crop plant

Terms Brief description / definition

Asexual reproduction Multiplication of plants without fusion of male and female 
gametes.

1) Vegetative 
reproductiion

Multiplication by vegetative plant parts

a)Natural By rhizome, tubers, corm, bulb, runner, suckers etc…

b)Artificial By stem and root cutting, grafting, budding, layering.

2)Apomixis Development of embryo without sexual fusion.

apogamy Embryo either from synergids or antipodal cells

apospory Embryo originates from diploid egg cell of another embryo 
sac developed from other diploid tissue.

Adventive embyony Embryosac originate direcly from diploid cells belonging to 
either nucellus or integuments

3) Sexual 
reproduction

Multiplication of plants by fertilized embryos

Autogamy Development of seed by self polination

Allogamy Develoment of seed by cross pollination




