
Tissue Systems



A group of similar or dissimilar 
cells having a common origin 
and performing a similar 

TISSUES

and performing a similar 
function

The term tissue was coined by 
Nehemiah Grew



An angiosperm plant body is composed of two
basic types of tissues namely meristematic
and permanent tissues.
Meristematic tissue is formed by
undifferentiated, embryonic cells called
meristematic cells.meristematic cells.
Meristematic cells are compactly arranged.
They have thin cell wall abundant cytoplasm
and prominent nucleus.



The term meristcm has been derived from a 
Greek word meristos - which means divisible or 
having cell
division activity, so meristem is a group of cell 
which has power of continuous division.

» The term meristem was given by C. Nageli ( 
1858) for group of continuously dividing cells,1858) for group of continuously dividing cells,

In multicellular organisms, growth is limited to 
specific regions. These areas are called meristems.

The cells of meristematic zone are capable of 
division until death.



Meristem can be distinguished into primary
meristem and secondary meristem, based
on origin.

Based on position, meristem can be
distinguished into apical, intercalary anddistinguished into apical, intercalary and
lateral.

Based on differentiation, meristem can be
distinguished into protoderm, procambium
and ground meristem.



Meristems The pattern of plant growth 
depends upon the location of meristems 

Apical meristems located at the tips of 
roots and shoots supply cells for the plant 
to increase in length (grow up for shoots 
and down for roots) growth in this 
to increase in length (grow up for shoots 
and down for roots) growth in this 
direction is known as primary growth.
Primary growth found in herbaceous and 
woody plants primary growth found in 
monocots and dicots 



Lateral meristems located near the periphery 
of the plant, usually in a cylinder ,
supply cells for the plant to increase in girth 
growth in this direction is known as secondary 
growth found in all woody and some herbaceous growth found in all woody and some herbaceous 
plants .Lateral meristems and secondary growth 
is found only in dicots. 



Permanent or mature tissues are formed 
by differentiated cells, which are 
specialized towards various functions.
Permanent tissues can be broadly 
differentiated into simple or homogenous differentiated into simple or homogenous 
tissues and complex or heterogenous 
tissues.



Simple permanent tissues are composed 
of identical cells. These tissues can be 
distinguished into 3 types : parenchyma, 
collenchyma and sclerenchyma.

is a simple, living, storage Parenchyma is a simple, living, storage 
tissue occurring in every part of the plant 
body. It also takes part in photosynthesis, 
respiration, transpiration and secretion.



Parenchyma

It is the fundamental tissue composed of thin walled, isodiametric, 
cellulosic living cells.

Small intercellular spaces are present between the cells.

It occurs in all soft parts of plants and is meant for storage of food and 
to provide turgidity to softer parts of plants. 

Certain parenchymatous tissue contain chloroplast and synthesize food 
with the help of Chlorenchyma. 

In aquatic plants parenchymatous cells are stellate and have air cavities 
between them to store air, such a tissue is called Aerenchyma. 

The outermost protective layer of plants is made up of specially modified 
parenchyma called as Epidermis. These cells are without intercellular 
spaces.



Aerenchyma
Chlorenchyma Palisade Parenchyma 

Spongy Parenchyma
Storage Parenchyma 



Collenchyma

This tissue is composed of some what elongated cells with 
angular thickenings due to deposition of cellulose or pectin. 

They may be oval, circular or polygonal. 

It occurs in hypodermis of stem and petiole and around veins.It occurs in hypodermis of stem and petiole and around veins.

This tissue provides mechanical support and in some cases it 
may possess chloroplasts to perform Photosynthesis.



Collenchyma in Transverse Section 
Showing Wall Thickenings

1. Cell Wall
2. Wall Thickenings
3. Protoplasm
4. Vacuole



Collenchyma -
Lamellar in 
Transverse Section

Collenchyma -
Lacunar in 
Transverse 
Section

Collenchyma - Angular in 
Transverse

Section

Collenchyma - Angular Longitudinal Sections 



Sclerenchyma

It is a tissue of dead and thick walled cells, having no 
intercellular spaces. 
The thickenings are of cellulose or lignin or both.
Several unlignified areas, pits often develop on walls. It is the 
chief mechanical tissue in plants and is able to bear push, pull, 
strain and shearing forces. 

They are of two types:

Sclerenchyma in Transverse Sclerenchyma - LongitudinaL Plane



(i) Sclerenchyma fibres

These are narrow, elongated, spindle shaped, thick 
walled cells having pointed ends.
They usually occur as patches in pericycle of dicotstemThey usually occur as patches in pericycle of dicotstem
and within xylem and phloem.  

These are source of natural fibres like jute, coir, hemp, 
Lenin etc.



Types of Sclereids

[A. brachysclereids (stone cells). B. astrosclereids. C-D macrosclereids. E. 
osteosclereid. F. trichosclerid.]



Types of Fibres 

[A librifrom fibre. B. fibre-tracheid. C. septate fibertracheid. D-E. 
gelatinous (mucilaginous) fibre in longitudinal plane and in 
transection respectively.]



(ii) Sclereids or stone 
cells

They are short highly thick 
walled sclerenchymatous cells. 
They are extremely lignified 
and have simple pit canals. 
They occur in hard covering of 
seeds, shell of nuts, endocarb seeds, shell of nuts, endocarb 
of stony fruits, bark and pith of 
certain plants. 
They provide stiffness to part 
where they occur.

Sclereids Showing Pits in 
Surface and Side View
1. Pits in Side View
2. Pits in Surface View
3. Cell Wall
4. Cell Lumen



Complex permanent tissues are 
composed of different types of cells.

They are distinguished into two types 
xylem and phloem.xylem and phloem.



Xylem is the water conducting 
tissue of the plant body. It 
has four cellular elements 
tracheids, tracheae, fibres 
and parenchyma of which only 
xylem parenchyma is living.
Xylem tracheae (or vessels) 
are the most active water 
conducting elements. Based on 
are the most active water 
conducting elements. Based on 
the pattern of lignification, 
they can be distinguished into 
annular, spiral, scalariform, 
reticulate and pitted types.



Types of Xylem

1. Tracheids
The tracheids are elongated, angular, lignified dead cells with 
tapering ends. Their walls are variously thickened for 
mechanical strength and for movement of water from one 
tracheid to another. Their types are 
(a) Annular tracheids, Tracheids having thickenings in the 
form of ring.
(b) Spiral tracheids. Lignin is deposited in the form of a (b) Spiral tracheids. Lignin is deposited in the form of a 
continuous spiral.
(c) Reticulate tracheids. In them the thickenings form a 
network. 
(d) Scalariform tracheids. In them the thickenings from a 
network.
(e) Pitted tracheids. The entire wall is uniformly thickened 
leaving small areas called pits.



Annular
Spiral

Scalariform

Reticulate
Pitted



2. Vessels or Tracheae
Vessels are similar to tracheids in structure and function. But unlike 
tracheids they are not one celled but are tube like structures containing 
a number of vessels joined end with their oblique walls dissolved. These 
are the characteristic of angiosperms.

[A-B. wide with simple perforation plate, C. vessel with scalariform 
perforation plate, D-E. narrow vessels with simple perforation plate and 
tail either on both (D) or one (E) end F. a narrow vessel with reticulate 
perforation plate.]



3. Xylem parenchyma
These are parenchymatous cells which occur in xylem. They 
may be thin or thick walled. Xylem parenchyma store food 
and also assist in conduction of water.

4. Xylem fibres4. Xylem fibres
These are sclerenchymatous fibers associated with xylem. 
They are lignified walls and provide mechanical support. 
Xylum is of two types. These are (a) Primary xylem (b) 
Secondary xylem.



Phloem

It is also called bast and consists of four types of cells 
1. Sieve tubes, 
2. Companion cells, 
3. Phloem parenchyma, 
4. Pholem fibres.
It is meant for conduction of organic food inside the plant It is meant for conduction of organic food inside the plant 
body.



Phloem



A - Sieve Plate 

B. Companion Cells 

C. Fibre D. Sieve Plate

E - Sieve Plate 



1. Sieve tubes

These are elongated tubular living cells with thin walls 
made up of cellulose. 
Cells possess transverse walls and are placed end to 
end. The pores are present on end walls forming sieve 
plates and also along lateral wall forming sieve areas. 
These pores from continuous channels for translocation 
plates and also along lateral wall forming sieve areas. 
These pores from continuous channels for translocation 
of organic food. Young sieve tube has nucleus which 
disintegrates at maturity and develop large vacuole. At 
this stage its activity is regulated by adjacent 
companion cells.



2. Companion cells
These are thin walled cells associated with sieve tubes, 
assisting them in conduction of food. They have a dense 
cytoplasm and a prominent nucleus. It is connected to sieve 
tubes by plasmodesmata. Thus they control the activity of 
sieve tubes through plasmodesmata. The companion cells are 
present only in angiosperms.

3. Pholem parenchyma
These are parenchymatous cells present in pholem 
which store food and assist in its conduction in radial 
directions.



Apical Meristems



Shoot Apex Root Apex


