
Plant Tissues

Types of Plant Tissues

Plants have two main types of tissues: meristematic tissues and permanent tissues.
Meristematic tissues consist of actively dividing cells responsible for plant growth, while
permanent tissues are made of cells that have lost the ability to divide and perform
specific functions.

Meristematic Tissues

Meristematic tissues are found in growing regions such as roots and shoots. They are
classified into three types based on their location: apical meristem (at tips of roots and
shoots, responsible for length growth), lateral meristem (along the sides, responsible for
thickness growth), and intercalary meristem (at the base of leaves or internodes, aiding in
lengthening).

Permanent Tissues

Permanent tissues are divided into simple and complex tissues. Simple permanent tissues
consist of one cell type, including parenchyma, collenchyma, and sclerenchyma.
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Parenchyma cells are thin-walled and store nutrients; collenchyma cells provide flexible
support with thickened walls; sclerenchyma cells have thick, lignified walls and provide
mechanical strength. Complex permanent tissues include xylem and phloem, which
transport water, minerals, and food throughout the plant.

Functions of Plant Tissues

Parenchyma stores food and helps in photosynthesis when chloroplasts are present.
Collenchyma provides mechanical support and elasticity. Sclerenchyma offers rigid
support. Xylem transports water and minerals from roots to aerial parts, while phloem
transports food from leaves to other parts. The epidermis protects the plant surface and
contains stomata for gas exchange. Cork forms a protective outer layer in older plants.

Solved Examples

Example 1: Identify the type of meristematic tissue responsible for increasing the thickness
of a plant stem.

Solution: The lateral meristem is responsible for increasing the girth or thickness of the
stem by producing new cells on the sides.

Example 2: Describe the main function of xylem in plants.

Solution: Xylem conducts water and dissolved minerals from the roots to the aerial parts
of the plant, supporting nutrient transport and plant hydration.

Practice Set

Level 1 (Easy): What type of cells make up the parenchyma tissue?
Level 2 (Moderate): Explain the difference between simple and complex permanent
tissues.



Level 3 (Challenging): How do the structures of collenchyma and sclerenchyma cells
relate to their functions?

Answer Key

Level 1: Parenchyma tissue is made up of unspecialised, thin-walled cells with large
intercellular spaces.
Level 2: Simple permanent tissues consist of one type of cell performing a function,
while complex permanent tissues consist of more than one type of cells working
together to perform a function.
Level 3: Collenchyma cells have irregularly thickened walls providing flexible support,
while sclerenchyma cells have thick, lignified walls providing rigid mechanical
support.

Animal Tissues

Types of Animal Tissues

Animal tissues are classified into four main types: epithelial, connective, muscular, and
nervous tissues. Each type has distinct structures and functions essential for the body's
operation.

Epithelial Tissue

Epithelial tissue forms protective coverings on body surfaces and lines internal organs. It
consists of tightly packed cells resting on a basement membrane, acting as a barrier
against injury and infection.

Connective Tissue



Connective tissue supports and connects different parts of the body. It has a matrix with
loosely spaced cells. Types include blood (transports substances), bone (provides skeletal
support), ligaments (connect bones to bones), tendons (connect muscles to bones),
cartilage (provides flexible support), areolar tissue (fills spaces and repairs tissues), and
adipose tissue (stores fat and insulates).

Muscular Tissue

Muscular tissue enables movement through contraction and relaxation. It is classified into
striated (voluntary), unstriated (involuntary), and cardiac muscles.

Nervous Tissue

Nervous tissue transmits electrical signals to respond to stimuli. It is composed of neurons,
which have a cell body, dendrites (receive signals), and an axon (transmits signals). The
myelin sheath around axons speeds up signal transmission.

Solved Examples

Example 1: What type of connective tissue connects bones to muscles?

Solution: Tendons are fibrous connective tissues that connect muscles to bones.

Example 2: Describe the function of neurons in the nervous system.

Solution: Neurons transmit electrical impulses rapidly to coordinate body responses to
stimuli.

Practice Set



Level 1 (Easy): Name the tissue that covers body surfaces and lines organs.
Level 2 (Moderate): Differentiate between ligaments and tendons.
Level 3 (Challenging): Explain how the structure of a neuron helps in rapid signal
transmission.

Answer Key

Level 1: Epithelial tissue covers body surfaces and lines organs.
Level 2: Ligaments connect bones to bones, while tendons connect muscles to bones.
Level 3: Neurons have dendrites to receive signals, a long axon to transmit impulses,
and a myelin sheath that speeds up signal conduction.

Quick Reference Table

Plant Tissues:

Meristematic Tissue: Actively dividing cells for growth (apical, lateral, intercalary).
Parenchyma: Storage and photosynthesis; thin-walled cells.
Collenchyma: Flexible support; thickened cell walls.
Sclerenchyma: Rigid support; thick, lignified walls.
Xylem: Transports water and minerals.
Phloem: Transports food.
Epidermis: Protective outer layer with stomata for gas exchange.

Animal Tissues:

Epithelial Tissue: Protective covering and lining.
Connective Tissue: Support and connection (blood, bone, cartilage, ligaments,
tendons, adipose).
Muscular Tissue: Movement (striated, unstriated, cardiac).
Nervous Tissue: Signal transmission via neurons.



Common Mistakes and Misconceptions

Confusing meristematic tissues with permanent tissues; meristematic tissues
actively divide, permanent tissues do not.
Assuming all plant tissues are living; sclerenchyma cells are dead at maturity.
Mixing up ligaments and tendons; ligaments connect bones to bones, tendons
connect muscles to bones.
Believing all muscles are voluntary; cardiac and smooth muscles are involuntary.
Thinking neurons transmit signals physically; they transmit electrical impulses.

Glossary

Tissue: A group of similar cells performing a common function.
Meristematic Tissue: Plant tissue with actively dividing cells for growth.
Parenchyma: Simple permanent tissue involved in storage and photosynthesis.
Collenchyma: Simple permanent tissue providing flexible support.
Sclerenchyma: Simple permanent tissue providing rigid support.
Xylem: Complex tissue transporting water and minerals.
Phloem: Complex tissue transporting food.
Epithelial Tissue: Animal tissue covering body surfaces and lining organs.
Connective Tissue: Animal tissue supporting and connecting body parts.
Muscular Tissue: Animal tissue responsible for movement.
Nervous Tissue: Animal tissue transmitting electrical signals.
Neuron: Nerve cell transmitting impulses.


