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Tissue
Chapter Flowchart
The Chapter Flowcharts give you the gist of the chapter flow in a single glance.
Tissues
Similar cells specialised to perform a common function

Plant Tissues

Meristematic Tissues

Permanent Tissues

Cells are capable of cell division repeatedly
Occur only in specific regions
Have dense cytoplasm, thin cellulose walls, prominent nuclei and lack vacuoles

These are meristematic tissues which on maturity lost ability to
divide and differentiate into specialised tissue

Classification based
on region where present
Apical meristem
Present at growing
tips of stems and
roots
Increases length

Lateral meristem

Intercalary meristem

Present on lateral
sides of roots and
stems
Increases girth

Present at the base of leaves of
intermodes on twigs.
Increase the length of the organ

Simple permanent tissue
Made up of one type of
cells.

Complex permanent tissue
Made up of more than one
type of cells

Phloem
Parenchyma
They are live cells.
Provide support to plant and
store food.
When it contains chlorophyll
and performs photosynthesis,
it is called chlorenchyma

Collenchyma
Cells are living, elongated irregularly thickened
with little intercellular space
Allows easy bending in various parts like leaf,
stem
Provides mechanical support to plant chlorophyll
and performs. Photosynthesis, it is called
chlorenchyma
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Sclerenchyma
Cells are deed, long, narrow
and thickened with lignin
Present in stems, veins of
leaf, hard covering of seeds
and around vascular bundles
Provides strength, hardness
and stiffness to plant

Materials can
move in both
directions
Transports
food from
leaves to
other tissues

Xylem
Materials move
in one direction
only
Transport water
and mineral salts
from root to other
tissues
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Types of cells
In aquatic plants
Aerenchyma

Sieve tubes

There are
parenchyma cells
with large air
cavities
Provide buoyancy to
plants and help them
to float

Companion cells

These are living, elongated tubelike cells placed and to end
obliquely separated by
perforations called sieve plates
Transport of stored food from
leaves to other tissues.

Phloem parenchyma

Phloem fibres

These are living
elongated cells
attached to sieve
tubes
Help in transport of
food along with sieve
tubes

These are dead
sclerenchymatous cells
Give mechanical support to
the cell

These are living
parenchymatous cells.
Store food and helps in its
transport

Types of cells

Trachieds
These are dead cells
having chisel-like ends
Transport water and
minerals vertically

Vessels
These are tube-like cells
placed end to end.
Conduct water and
minerals like tracheids

Xylem parenchyma
These are living cells with ligning
deposition.
Store food and helps in sideways
conduction of water
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Xylem fibres
These are dead pitted cells with
lignin deposition.
Give mechanical support to the
plant
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Animal Tissues

Epithelial
Tissues
Protective tissue covering
the entire animal body
internally and externally
It is the simplest tissue

Types

Muscular
Tissues

Connective
Tissues

Elongated cells called
muscle fibres made up of
contractile proteins
Responsible for body
movement

Connect and bind different
tissues or organs
Cells are loosely spaced and
embedded in an intercellular
matrix

Types

Squamous
Single layer, flat, plate-like cells found on
skin surface
Protect underlying parts of organs and act
as passage of materials

Nervous
Tissues
Made up of nerve cells or
neurons
Present in brain, spinal cord and
nerves
Specialised for being stimulated
and transmitting stimulus rapidly

Types
Striated
Also known as striped (show
alternate dark and light bands),
skeletal (attached to bones) or
voluntary (work according to our
will) muscles
Long, cylindrical, unbranched and
multinucleate cells

Ciliated

Areolar
Found between skin and muscles, around blood vessels and
nerves, and in bone marrow
Fill space inside organs, supports internal organs and repair
tissues
Dense regular
connective
tissue

Smooth
Columnar or cubical cells having hair-like
cilia; found in respiratory tract, fallopian
tubes
Cilia facilities movement of mucus, sperms
and ova.

Cuboidal

Adipose
Also known as Unstriated (does
not have striations), visceral
(lining internal organs like iris,
bronchi) or involuntary (does not
work according to our will)
muscles
Spindle-shaped and uninucleate
cells
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Fat storing tissues.
Found below skin and
between internal
organs

Tendon
Connect muscles to bones
Fibrous, great strength but limited
flexibility

Ligament
Connect two bones
Elastic; contain very little matrix
and have strength
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Cube-shaped, isodiametric and closely
fitted cells found in kidney tubules and
ducts of salivary glands.
Helps in absorption, secretion, excretion
and mechanical support
Glandular
Formed by folding a portion of epithelial
tissue inwards to form a gland; found in
skin, alimentary canal, pancreas
Secrete mucous, enzymes and hormones
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Skeletal

Cardiac

Support body, protects vital
organs and provides hard surface for
insertion of muscles

Muscles of heart, involuntary,
contract and relax
rhythmically
Cylindrical, branched and
uninucleate cells

Cartilage
Semi-rigid, flexible,
matrix made of
collagen, sugar, protein
Provide support and
flexibility

Columnar
Long cells found in alimentary canal,
bronchioles, uterine tube.
Help in absorption in stomach and secretion
of mucus

Fluid matrix in which blood cells are
suspended
Contains proteins, salts and
hormones
Blood cells

Help in transportation of
materials and provide defence

Blood
Fluid, slightly alkaline.
Transport gases, digested food,
hormones and waste materials

White Blood Cells (WBC)
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Strong, inflexible embedded in
hard matrix composed of calcium
and phosphorus compounds
Supports body, anchors muscles
and supports organs

Fluid
Plasma

Red Blood Cells (RBC)

Bone

Lymph
Straw-coloured fluid containing
inorganic salts and organic
compounds

Blood platelets (thrombocytes)
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