Modes of Reproduction |

Introduction

Reproduction is the biological process by which new individual organisms are
produced. It is an essential characteristic of all living organisms, ensuring the
continuity of species. Plants exhibit two major types of reproduction: asexual
reproduction and sexual reproduction. Additionally, some plants propagate through
vegetative reproduction.

Importance of Reproduction

e Ensures the survival and continuation of species.
e Maintains genetic diversity (in sexual reproduction).

e Allows rapid multiplication in favorable conditions (asexual and vegetative
reproduction).

Historical Contributions to Reproduction Studies

Theophrastus: Described plant reproduction and classified plants based on
reproductive parts.

Carolus Linnaeus: Developed the classification system for plants based on
reproductive organs.

Gregor Mendel: Established the basic principles of heredity, impacting plant genetics
and reproduction.

Charles Darwin: Studied how sexual reproduction contributes to adaptation through
natural selection.

Barbara McClintock: Discovered mobile genetic elements in plants, advancing plant
genetics research.

Types of Reproduction in Plants

1. Asexual Reproduction

Involves a single parent.
Produces offspring genetically identical to the parent (clones).

Common methods:

e Budding e Fragmentation

e Fission e Spore formation
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Budding

A small outgrowth (bud) appears on the parent organism and develops into a new
individual.

Common in yeast and hydra.
Fission

A single organism splits into two (binary fission) or multiple (multiple fission)
individuals.

Seen in bacteria.
Fragmentation

The body of the parent breaks into fragments, each capable of growing into a new
organism.

Example: Spirogyra (a type of green algae).
Spore Formation
Special structures called sporangia produce and store spores.
When the sporangium bursts, spores are released and grow into new plants.

Example: Fungi like Rhizopus (bread mold), ferns.

2. Vegetative Reproduction

A type of asexual reproduction where new plants develop from vegetative parts:
roots, stems, leaves, or buds.

Two types:
e Natural Vegetative Propagation

e Artificial Vegetative Propagation
Natural Vegetative Propagation

i. By Roots:
Certain plants develop new shoots from their roots.

Example: Dahlia, sweet potato, asparagus.

ii. By Stems:

Underground stems help in vegetative propagation.
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Types of underground stems:

Tubers: Swollen underground stems storing food. Example: Potato (has 'eyes' with
buds that grow into new plants).

Rhizomes: Horizontally growing underground stems. Example: Ginger, turmeric.
Bulbs: Short underground stem surrounded by fleshy leaves that store food.

Example: Onion.

iii. By Leaves:
Leaves develop tiny plantlets at their edges, which fall off and grow into new plants.

Example: Bryophyllum.

Artificial Vegetative Propagation
Used in horticulture and agriculture for producing exact copies of plants.
Common methods:

Cutting: A part of the plant (stem, root, or leaf) is cut and planted to grow a new
plant. Example: Rose, hibiscus.

Layering: A branch is bent and covered with soil, allowing it to develop roots before
being separated. Example: Jasmine, strawberry.

Grafting: A branch (scion) is attached to another plant's stem (stock). Example:
Mango, guava.

Tissue Culture: A small piece of plant tissue is grown in a nutrient medium to
produce new plants. Example: Orchids, banana.

Advantages of Vegetative Propagation
e Faster and easier compared to seed propagation.
e Offspring are genetically identical to the parent plant.
e Plants bear flowers and fruits earlier than seed-grown plants.
e Beneficial for plants that do not produce viable seeds (e.g., banana, seedless
grapes).
3. Sexual Reproduction
Involves the formation of gametes (male and female reproductive cells).

Requires two parents.
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Leads to genetic variation in offspring.

Key Structures in Plant Sexual Reproduction
Flower: The reproductive organ of flowering plants.

Male reproductive part: Stamen (composed of anther and filament) produces pollen
grains (male gametes).

Female reproductive part: Carpel (pistil) (composed of stigma, style, and ovary)
produces ovules (female gametes).

Process of Sexual Reproduction in Plants
i. Pollination: Transfer of pollen from anther to stigma.
o Self-pollination: Pollen from the same flower fertilizes the ovule.
e Cross-pollination: Pollen from a different flower fertilizes the ovule.
ii. Fertilization: Fusion of male and female gametes to form a zygote.
iii. Seed Formation: The zygote develops into an embryo, forming a seed.

iv. Seed Germination: Under suitable conditions, the seed grows into a new plant.

Advantages of Sexual Reproduction

Genetic diversity promotes adaptability and survival.

Seeds can remain dormant in unfavorable conditions and germinate when favorable.




