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Cell wall: 
 
In plant cell, Monerans, plant protistans and fungi around their plasma membrane a non-
living, rigid, permeable dead covering is present called cell wall. It is secreted and 
maintained by the protoplasm. It constitutes a frame-work that provides mechanical 
support to the organisms.  
 
On the basis of development and structure, the plant cell wall can be divided into following 
layers  
(i) Primary cell wall  
(ii) Secondary cell wall  
(iii) Tertiary cell wall  
(iv) Middle Lamella  

                                        
(i) Primary cell wall :  

It develops in the growing cells such as immature meristematic and 

parenchymatous cells on the inner side of middle lamella. It is formed of 

pectates, cellulose, hemicellulose and some polysaccharides. It is thin, 

amorphous, elastic, permeable, 1-3mm thick layer  

(ii) Secondary cell wall :  
When the plant cell enlarges and matures, the secondary cell wall appears. It is 

thick rigid, composed of compact macrofibrils of cellulose in which the matrix 

formed of cellulose, hemicellulose and other polysaccharides is impregnated 

with lignin, suberin, cutin, silica, calcium and magnesium salts, waxes, resins, 

tannins and gums. Lignin forms hard wood and suberin forms cork.  

 

 



Chemical composition of secondary wall is as under:  
Lignin or cellulose : Plant tissues  
Suberin : Cork tissues of plants 
Mucilage or chitin : Fungi  
Silica : Plant protistans (diatoms)  

(iii) Tertiary cell wall:  
In certain plant cells such as xylem tracheids of gymnosperms, inner layer of 

secondary wall xylan is developed and is termed tertiary cell wall.  

(iv) Middle Lamella:  
It is intercellular matrix between the primary cell walls of adjacent cells. It is thin 

amorphous cementing layer composed of pectates of calcium and magnesium 

along with a protein component. It is formed at the time of cytokinesis from the 

vesicles of golgi complex.  

 

 
Q. Discuss the chemical composition of cell wall? 
Ans: 
Chemical Composition:  
The cell wall is chiefly composed of the insoluble polysaccharide, cellulose. Certain other 
compounds, such as hemicellulose, pectin, lignin, suberin, xylan, carbonates and 
silicates of calcium and magnesium also occur in the cell wall.  

Cellulose forms the framework of macrofibrils embedded in a matrix. The matrix is 
composed chiefly of water, hemicellulose and pectin. It also contains some lipids and 
proteins. The cell wall lacks selective permeability.  

Cellulose consits of long, unbranched chains of glucose molecules. There are about 
6,000 glucose units in each chain. About 100 glucose chains form a bundle called micelle, 
twenty micelles form a larger bundle termed microfibril, and 250 microfibrils form a still 
larger bundle known as macrofibril.  

Hemicellulose is composed of monosaccharide units, namely, arabinose, galactose, 
mannose and xylose. Pectin consists of glucouronic acid and galacturonic acid units. Lignin 



is composed of coniferyl alcohol units. Cutin is a waxy substance which forms the cuticle on 
the outer surface of the aerial organs. Suberin is present in secondary wall of cork cell. It is 
impermeable to water.  
 
Q. Discuss the Ultra-structure of cell wall? 2003 
Ans: 

               
Ultra-structure of cell wall:  
After maceration it has been found that cell wall consists of two main parts: Fibrils and 
Matrix.  

A net-like framework of microfibrils is embedded in an amorphous, gel-like 
material, the matrix.  
 
(i) Each micro-fibril is 1 m in diameter and made up of 250 microfibrils. Each microfibril 
is 300 Ao thick and made up of 20 micelle or elementary fibrils. These micelle are visible 
under electron microscope. A single micelle is 35 Ao -100 Ao thick and made up of 100 
chains of cellulose molecules. Each cellulose chain is made up of a number of interlinked by 
glucose molecules in a linear fashion.  
(ii) The fibrils are arranged in a net-like fashion to from a lamella, several lamellae from a 
layer and several layers form a wall.  
 
Q. Discuss the origin and formation of cell wall? 
Ans: 
Origin and Formation of cell wall:  
Origin of cell wall takes place from cell plate during cytokinesis. A barrel shaped 
phragmoplast is formed from the small vesicles (Phragmosomes) of golgi complex on to 



the equator of the dividing cell. These vesicles fuse with one another to form a 
discontinuous membraneous cell plate. Primary wall is deposited by intussusception 
method, i.e., more wall material is added only at places where needed. Secondary wall is 
deposited by apposition method i.e., deposition in layers one after the other.   
 
Q. What do you mean by Pits? 
Ans :  
The cell wall is not uniform in thickness throughout; at certain places secondary wall or 
both primary and secondary walls are not laid down. Such places are called pits.  
Pits are of two types:  
(i) Simple pit in which pit chamber is uniform in diameter.  
(ii) Bordered pit in which pit chamber is flash-shaped in tracheids of gymnosperms and 
vessels of angiosperms.  
 
Q. What do you mean by Plasmodesmata? 
Ans: In plant cells, there are some bridges of cytoplasmic material called plasmodesmata 
which establish the continuity between the adjacent cells through the pores present in the 
cell wall. Tangle (1879) first of all discovered plasmodesmata and were studied elaborately 
by Straburger (1901).  
Function: 

1. Through plasmodesmata cell communicate with each other 
2. Hormones are transpoted through plasmodesmata 
3. It helps in exchange of material and conduction of cellular substances 
4. It helps in communication of both external and internal stimuli 

 
Q. Discuss the Functions of Cell Wall? 
Ans: 
The cell wall performs the following important functions:  
(i) It provides a definite shape, protection and mechanical support to the cell.  
(ii) It gives strength to the aerial parts of land plants.  
(iii) It helps in translocation of water and other substances through xylem vessels and 
tracheids.  
(iv) It forms a skeletal framework of plants.  
(v) Its cutin, lignin and suberin reduce transpiration.  
(vi) It is involved in the movements of metabolites in and out of the cell.  
(vii) It counteracts the osmotic pressure exerted by the cell contents and prevents cell 
bursting. 
 
Q. Differentiate between primary and secondary cell wall? 
Ans: 

PRIMARY CELL WALL    SECONDARY CELL WAL 
 It is situated inner to the middle lamella It is situated inner to the primary cell wall 
It is present in all plant cell   It is present in mature and non-dividing cell 
It is composed of cellulose only  It is made up of lignin, suberin, pectin etc 
Secondary wall thickenings are absent present 
Pits are absent    Present 



 
 
 
 
 
 
 
 
 
 
 
 
 

 


