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A tissue can be defined as a group of cells similar in structure, origin and function. 

     The word “tissue” was given by a French anatomist and physiologist Bichat in 

1792. The study of tissues is called as histology. Bichat is considered as the father of 

histology. 

Meristematic tissue 

These are the tissues which are composed of living cells present in different parts of 

a plant and are in continuous state of division thus adding new cells to the plant 

body resulting in growth of the plant. 

Apical meristem 

The meristem is located on the apices of roots and shoots. The meristem located on 

shoot apex is known as shot apical meristem and the meristem located at the apex 

of root is known as root apical meristem. The apical meristem causes the length of 

the plant to increase. 

Lateral meristem 

It is present on the lateral sides of plant. These meristems help in increasing the 

girth of plant. 

Intercalary meristem 

This meristem is present at the base of the nodes, base of the internodes or at the 

base of the leaf. It helps in increasing the length of branches. 
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Permanent tissues 

The tissues which are composed of living or dead cells formed from meristematic 

tissues located in different locations in a plant having lost the power of division are 

called permanent tissues. 

               Permanent tissues are of two types- simple permanent tissue and complex 

permanent tissue. 

Simple permanent tissues 

Simple permanent tissues are those tissues that are composed of only one kind of 

cells. e.g; Parenchyma, Collenchyma and Sclernchyma. 

I. Parenchyma 

Parenchyma is a simple permanent tissue composed of thin walled isodiametric 

cells having intercellular spaces between them. They vary in shape and may be oval, 

spherical or cylindrical in shape. 

          Parenchyma concerned with photosynthesis is called chlrorenchyma. It is also 

concerned with storage of various materials, wound healing and origin of 

adventitious structures. Some times in aquatic plants, a special type of parenchyma 

develops which possess large air spaces among the cells and is known as 

Aerenchyma. 

II. Collenchyma 

The cells of collenchyma have thin walls and possess the deposition of cellulose, 

hemicellulose and lignin at corners only. Due to this deposition the collenchyma 

tissue has high water absorbing capacity. This tissue is elastic and extensible, thus 

giving tensile strength to the organs in which they are present. This tissue is present 

at the margins of some leaves and resists the tearing effect of wind. In the stems of 

plants they provide mechanical support. The collenchymatous cells are living. 

 III. Sclernchyma 

 Sclernchyma is a simple permanent tissue consists of dead cells having very high deposition 

of lignin. Due to lignin deposition all lumen is greatly reduced or is totally absent. 
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Types of Sclerncymatous cells 

    Sclernchymatous cells are of two types namely fibres and sclereids. 

Fibres:  the Fibres are much long thick walled dead cells having pointed ends. These fibres are 

present in hypodermis of monocot stem e.g, jute. 



Sclereids: the sclereids are short and possess extremely thick lamellated lignified walls with 

long tubular simple tips. These are present in stony fruits such as pyrus (pear). 

Complex permanent tissue 

 Complex permanent tissues are those tissues which are composed of more than one kind of 

cells e.g, xylem and phloem. 

Composition of xylem: 

              Tracheids 

Tracheids are the fundamental cell type in xylem. The tracheids is an elongated tube cell 

tapering, round or oval in both ends with hard and lignified walls. It is without protoplast and 

dead at maturity. The tracheids are specially adapted to function of conduction. Due to their 

firm and rigid walls they also aid in support of plant body. 

             Vessels 

The vessels are drum shaped cells placed one above another forming long tubes. The walls 

between the vessels are perforated or dissolved. The walls of vessels are lignified. The 

lignification on the walls may take place in the form of rings, springs, net like, scales. 

Xylem parenchyma 

The xylem parenchyma is present outside the vessels and tracheids and it helps in lateral 

conduction of water and minerals. These are only living cells in xylem tissue. 

Xylem fibres 

The xylem fibres are long with highly lignified walls and their lumen is very much reduced. 
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Composition of phloem: 

Phloem is composed of four types of cells namely sieve tubes, companion cells, phloem fibres 

and phloem parenchyma. 

         I. Sieve tubes 

 Sieve tubes are cylindrical and elongated cells with a thin cellulose wall and are placed    

end to end forming a continuous tube. The end walls of sieve tube elements are called 

sieve plates. The sieve plates are perforated by numerous pores. 

         II. Companion cells 

Companion cells are associated with sieve tubes which lie side by side with them. 

Companion cells help the sieve tubes in the conduction of food. 

         III. Phloem parenchyma 

 Phloem parenchymatous cells may be elongated, pointed, cylindrical or sub-spherical in 

shape. Phloem parenchymatous cells store various types of materials such as oil, starch, 

mucilage, latex etc. 

        IV. Phloem fibres 

 Phloem fibres are dead sclernchymatous fibres. The walls of these cells are lignified and 

thus provide mechanical strength to the parts of plants. 

Q. Which tissue forms the husk of coconut? 
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Epithelial tissue 

 Epithelium is a tissue composed of cells that line the cavities and surfaces of structures 

throughout the body. Cells of epithelium are set very close to each other, separated by 

very thin films of extracellular material. Neighbouring cells are held together by cell 

junctions. The epithelial tissue rests on a non-cellular basement membrane, which 

separates it from the underlying connective tissue. In humans, epithelium is classified as 

a primary body tissue, the other ones being connective tissue, muscle tissue and 

nervous tissue. 

  Blood vessels are absent in epithelial tissue. Materials are exchanged between 

epithelial cells and vessels of the connective tissues by diffusion. 

Classification of Epithelial tissue: 

The epithelial tissue is broadly classified into two main types: 

A) Simple epithelium. 



B) Compound epithelium. 

Simple epithelium: it is formed of single layer of cells. Simple epithelium occurs mainly 

on secretory and absorptive surfaces. It helps in nutrition, excretion and secretion. It is 

found in lining of gut, skin etc. it is of four types: 

1) Squamous epithelium: it consists of a layer of thin flat scale like cells with prominent 

nuclei. Intercellular spaces are completely absent. Since the arrangement of the cells 

resembles that of tiles on pavement, it is commonly called as “pavement epithelium”. It 

is found in lining of blood vessels, buccal cavity, lung alveoli and in the Bowman’s 

capsule of the nephrons. 

2) Cuboidal epithelium:  the cells are cubical in vertical section and polygonal in surface 

view. The cells contain granular cytoplasm and a single large nucleus situated in the 

Centre. Cuboidal epithelium is found in glands and their smaller ducts. The cells 

participate in the secretion, excretion and absorption.  

3) Columnar epithelium: the cells are tall column or pillar like, compactly arranged on a 

basement membrane. However, a few inter-cellular spaces are present, filled with 

cementing substance. A single large oval nucleus, which is found more towards the 

basement membrane. Columnar epithelium is found in lining of alimentary canal, from 

esophagus to anus. 

4) Ciliated epithelium: they are characterized by the presence of numerous hair-like 

outgrowths called cilia on their free surface. The cilia help in the transportation and also 

function as a filtering mechanism. It is present in the regions like nasal passage, trachea, 

fallopian tube and small bronchi. 
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Compound epithelium: they are multi-layered where the cells in the lowermost layer 

are in contact with the basement membrane. It functions as a protective layer against 

mechanical, chemical, thermal and osmotic stress. 

Glandular epithelium 

Glandular epithelium forms the covering of the major glands. It is also present in the 

intestinal lining. The cells are generally columnar or cuboidal. There are two major types 

of glands Endocrine and Exocrine. Endocrine glands release their secretions directly in 

the blood stream, from where they travel to the target organs e.g. hormones, whereas 

exocrine glands reach the target organ through the medium of ducts e.g. mucus, sweat 

etc. both of these glands produce their secretions through the glandular epithelium 

tissue which comprises of several specialized cells called goblet cells. 
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Structure and the functions of muscular tissue 

Muscles cause movement of limbs and internal organs as well as locomotion in some 

animals. The cells of muscle tissue can shorten forcefully and the return to the relaxed 

state. This property of muscle is known as contractility. On stimulation the muscle cells 

respond by contracting. This property of muscle cell is responsible for various 

movements in the organism. The muscle cells are called as muscle fibers since they are 

very thin and elongated. 

    Some muscle cells are associated with the skeleton and some with the viscera, blood 

vessels and the heart. Therefore the muscle tissue can be classified into 3 types 

according to their structure, location and function. 

1) Striated muscles:  they are also known as skeletal or voluntary muscles. They are 

attached to the bones by bundle of collagen fibers called as tendons. They show 

alternate striations in the form of light and dark bands and are thus called as striated 

muscles. The skeletal muscle is made up of number of muscle fibers. These muscle fibers 

are long, cylindrical and multinucleated cells composed of actin and myosin myofibrils 

repeated as sarcomere which is the basic functional unit of cell. The plasma membrane 

covering the fiber is called sarcolemma and the cytoplasm inside the fiber is called 

sarcoplasm. They are found in body wall and limbs, face and neck etc. 

2) Unstriated muscles:  these are also called as smooth or non-striated muscles as they 

lack strips or striations. These consist of bundles of cells which are long. Narrow, 

spindle-shaped with pointed ends. These muscles are uninucleated. Nucleus is oval or 

spindle-shaped situated in the center. These muscle fibers lack definite surrounding 

membrane (sarcolemma). Smooth muscles are called involuntary muscles as they are 

not under our control. They are under the control of autonomous nervous system. They 

are mostly found in walls of hollow visceral organs and thus are also called as visceral 

muscles. They also occur in alimentary canal, blood vessels, lungs and urinary bladder 

etc. 

3) Cardiac muscles: these muscles are short cylindrical fibers which are joined end to 

end and form a channel or network. Every fiber contains one nuclei placed at the center 

in the sarcoplasm. Cells display faint striations called intercalated discs. These 

intercalated discs acts as impulse booster. Cardiac muscles are involuntary muscles as 

they are not under our control. Cardiac muscles have the characteristics of both the 

striated as well as unstriated muscles being striped muscles structurally and unstrapped 



muscles functionally. Cardiac muscles are found in the walls of heart
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Nervous tissue  

Nervous tissues are the specialized cells which transmit the message rapidly from one 

part of the body to another. Cells of nervous tissue are called nerve cells or neurons. 

These are the structural units of nervous system. These neurons have the ability to 

receive stimuli and conduct it to different parts of the body parts.  Neurons are present 

in brain, spinal cord and sense organs like eyes, skin and ears. It consists of: 

1) Cyton or cell body       2) Dendron       3) Axon. 

CYTON: it is the main part of the nerve cell. It contains centrally placed nucleus and 

major part of the cytoplasm (neuroplasm). Cell body has all types of cell organelles but 

lacks centriole. Its plasma membrane is called as neurolemma. At cyton the signals from 

the dendrites are joined and passed on to axon. In cyton, ribosomes and endoplasmic 

reticulum are grouped together to form granules called  issl s granules.   

DENDRON: these are the short, branched and tapered projections which arise from the 

cyton. The Dendron further branches into dendrites. These provide large surface area 

for synapse. Dendrites receive information from other neurons and transmit it the 

cyton. 

AXON: it is long, cylindrical and tubular structure which is uniform in diameter and 

arises from the distal part of cyton (axon hillock). Some axons are covered with a fatty 

substance called myelin sheath that acts as an insulator. Myelin sheath is absent at 

certain points called as nodes of Ranvier. The axon divides to form axon ending called 

terminal arborisations, each with a synaptic knob. The synaptic knob contains vesicles 

filled with neurotransmitters (acetylcholine and nor-adrenaline). At the end of the 

terminal button is a gap known as a synapse. Neurotransmitters are used to carry the 

signal across the synapse to other neurons. 
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Connective tissue 

Connective tissue is a type of tissue which provides connectivity within the living body. 

The cells of connective tissue are living, very less in number and lie apart from each 

other. The intercellular spaces of cells are filled with homogenous gel-like matrix which 

forms the main bulk of connective tissue. It is further classified into following types: 

1) Adipose tissue: it is a connective tissue rich beneath the skin specialized to synthesize 

and contain large globules of fat, within a structural network of fibers. It is mainly found 

under the skin but also in deposits between the muscles, intestines, around the heart 

and kidneys and in bone marrow. The fat stored in this tissue comes from dietary fats or 

is produced in the body. The adipose tissue contains Fibroblasts, macrophages, collagen 

fibers and also contains large spherical or oval cells called fat cells or adipocytes. The 

adipose tissue synthesizes, metabolizes and stores fat. 

2) Areolar tissue: as the name suggests, these are the loose and cellular connective 

tissues. These tissues are composed of jelly-like, transparent matrix which contains 

fibers and mucin. These tissues join muscles and skin, attach blood vessels and nerves to 

the surrounding tissues and fill the spaces inside the organs between various tissues and 

thus, are called packing tissue. The key functions of areolar tissue are to provide 

support, strength, flexibility and elasticity. Areolar tissue contains three types of cells. 

These are fibroblasts (synthesis of collagen and elastin), macrophages (phagocytic in 

nature) and Mast cells (they contain basophilic granules i.e. Histamine, Heparin and 

Serotonin). 
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Tendon 

Tendons are cord-like structures which are strong and inelastic in nature. They consist of 

bundles of white collagen fibers arranged together by areolar tissues. Rows of 

fibroblasts called tendinocytes are present between the fibers. Tendons have great 

strength but their flexibility is limited. The tendons join skeletal muscles with the bones. 

They also help in moving the bones on rhythmic contractions and relaxations of the 

muscles. 

 Ligaments:  these are also cord-like, yellow and elastic in nature due to the presence of 

yellow elastin fibers. These provide flexibility to the skeleton. Ligaments join bones 



together and permit the normal movements of joints and prevent over-flexing, over-

extension and sprain. 

          Skeletal tissue (bones and cartilages): 

Bones: bones are strong, non-flexible connective tissue which is compact in 

nature. It is porous, highly vascular, mineralized, hard and rigid. The covering of 

bone is called periosteum. A layer of bone forming cells or osteoblasts occur 

below it. Osteoblasts are immature cells. Mature osteoblasts embedded in a 

calcified matrix are called osteocytes. Matrix as well as osteocytes is arranged in 

the form of thin concentric rings called lamellae. In between the lamellae, the 

matrix possess lacunae (spaces) in which osteocytes are present. Matrix is 

composed of 70% inorganic salts (phosphates, carbonates of calcium and 

magnesium). The remaining 30% contains organic substances like glycoprotein, 

collagen fibers and ossein protein. The inorganic salts are responsible for the 

hardness of bone. There are 206 bones in the adult human body and 270 in an 

infant. The largest bone in the human body is femur. 

Functions:  i) bones helps in movement, support and protection of various organs 

of the body. 

                     ii) They produce red and white blood cells. 

                     iii) They store minerals. 

 

 

Cartilage: it is somewhat similar to bones in hardness but is more flexible. Cartilage 

consists of cells called chondrocytes or chondroblasts embedded in matrix. Chondrocytes 

are widely spaced and surrounded by fluid-filled chambers called lacunae. Matrix of 

cartilage is made from sugar and protein complex called chondrin which is secreted by 

chondrocytes. Perichondrium is the outer-covering of cartilage. Due to multiplication of 

chondrocytes, cartilages grow continuously. Cartilages lack blood vessels and nerves. It is 

found in ear pinna, nose tip, larynx epiglottis and tips of several bones. 

Functions:  i) it provides support and flexibility to various organs. 

                     ii) It functions as a cushion against stress.  

                     iii) It prevents bone tips from frictional wear and tear. 
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Blood: blood is the most important fluid connective tissue. It is red-colored, viscous tissue 

which consists of a watery matrix of plasma and different types of free floating cells. 

Blood is slightly alkaline in nature with pH around 7.4. In adult human being, about 5- 5.5 

litres of blood is present. Blood has two main components; fluid plasma (55%) and blood 



corpuscles (45%) i.e. red blood cells (erythrocytes), white blood cells (leucocytes) and 

platelets. 

Functions of blood: i) it transports food and oxygen to tissues. 

                                    ii) It helps to remove waste products from the body tissues. 

                                    iii) It helps in maintaining the body temperature. 

                                   iv) It helps in fighting against infections. 

Lymph: lymph is pale-yellow, fluid connective tissue having high plasma content and 

white blood corpuscles specially lymphocytes. It differs from blood in lacking RBCs, blood 

platelets and some blood proteins. It acts as a middle man for transport of materials 

between blood and tissue cells. Most of the organs and tissues pour their secretions into 

lymph instead of blood. Lymph is finally passed into the blood. 

Functions of lymph: i) its main function is to provide immunity due to the presence of 

lymphocytes. 

ii) It transports the nutrients from the tissues to the blood and waste materials from 

tissue fluid to blood. 

iii) It keeps the body tissues and organs moist. 

Q Difference between plant tissue and animal tissue? 

 

 


