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Cell structure and organization 
Cell structure  

If a very thin slice of a plant stem is cut and studied under a 

microscope, the stem appears to consist of thousands of tiny, box-like 

structures. These structures are called cells. Figure 1.1 is a thin slice 

taken from the tip of a plant shoot and photographed through a 

microscope. 

 

When sections of animal structures are examined under the 

microscope, they too are seen to be made up of cells, but they are 

much smaller than plant cells and need to be magnified more. The 

photomicrograph of kidney tissue in Figure 1.3 has been magnified 

700 times to show the cells clearly. 

 

 
There is no such thing as a typical plant or animal cell because cells vary a lot in their size and shape depending on 

their function. However, it is possible to make a drawing, like that in Figure 1.4, to show the features that are 

present in most cells. All cells have a cell membrane, which is a thin boundary enclosing the cytoplasm. Most cells 

have a nucleus. 

Cytoplasm 

Cytoplasm, a thick liquid with particles like oil droplets or starch 

granules, is responsible for large chemical reactions in plant cells. It 

contains lipids and proteins, which are used to build cell structures 

like membranes. Enzymes, some of which are attached to the cell's 

membrane systems, control the rate and type of chemical 

reactions. These enzymes play a crucial role in maintaining cell life. 

Cell membrane 

In general, oxygen, food and water are allowed to enter; waste 

products are allowed to leave; and harmful substances are kept 

out. In this way the cell membrane maintains the structure and 

chemical reactions of the cytoplasm. 
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Nucleus (plural: nuclei) 

The nucleus, a rounded structure in cells, controls the type and quantity of enzymes produced by the cytoplasm, 

regulating chemical changes in the cell. It determines the cell's type, such as blood, liver, muscle, or nerve. 

Chromosomes, thread-like structures inside the nucleus, are crucial for cell division, and a cell without a nucleus 

cannot reproduce. 

 

Plant cells 

Plant cells differ from animal cells in several ways because they have extra structures: a cell wall, chloroplasts and 

sap vacuoles. 

Cell wall  

The cell wall, which is outside the membrane, contains cellulose and other compounds. It is nonliving and allows 

water and dissolved substances to pass through it. 

 

Plant cells, visible under the microscope, are distinguished by their cell walls and nuclei. Each cell has its own, but 

side-by-side boundaries are not always clear, indicating cell sharing. 

Vacuole  

Most mature plant cells have a large, fluid-filled space called a vacuole. The vacuole contains cell sap, a watery 

solution of sugars, salts and sometimes pigments. A central vacuole pushes cytoplasm outward, creating a thin 

lining inside cell walls, making plant cells and tissues firm. Animal cells may have small vacuoles for special 

functions. 

Chloroplasts  

Chloroplasts are organelles that contain the green substance 

chlorophyll. 

The shape of a cell when seen in a transverse section may be quite 

different from when the same cell is seen in a longitudinal section, and 

Figure 1.7 shows why this is so. Figures 7.8(b) and 7.8(c) show the 

appearance of cells in a stem vein as seen in transverse and 

longitudinal sections. 

 

When studied at much higher magnifications with the electron 

microscope, the cytoplasm of animal and plant cells no longer looks 

like a structureless jelly. 
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Mitochondria are tiny organelles with a spherical, rod-like, or extended outer and inner membranes. They are 

common in regions of rapid chemical activity and release energy from food substances through aerobic respiration. 

Other organelles include chloroplasts and a cell wall, as well as other structures like animal cells and liver cells. 
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Bacterial cell structure  

Bacteria (singular: bacterium) are very small organisms that are single cells not often more than 0.01 mm in 

length. They can be seen only at high magnification under a microscope. 

 

Plant cells have a complex cell wall composed of proteins, sugars, and lipids, with a cytoplasm containing glycogen, 

lipid, and food reserves. Large ribosomes, smaller than plant and animal cells, perform protein synthesis. 

 
 

Plasmids, small circular structures made of DNA, are used 

in genetic modification by scientists due to their ease of 

inserting genetic material into them. Bacteria can be 

spherical, rod-shaped, or spiral, and contain a single 

chromosome. 
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Specialisation of cells  

When cells have finished dividing and growing, most become specialised and have specific functions. When cells 

are specialised:  

» They do one special job  

» They develop a distinct shape  

» Special kinds of chemical changes take place in their cytoplasm. 

 

The changes in shape and the chemical reactions enable the cell to carry out its special function. Red blood cells 

and root hair cells are just two examples of specialised cells. 
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Tissues, organs, Organ system and 
the organisms 
Tissues  

A tissue, like bone, nerve or muscle in animals, and epidermis, 

xylem or pith in plants, is made up of large numbers of cells. 

These are often just a single type. Figure 1.17 shows how some 

cells are arranged to form simple tissues. Some forms of tissues 

are epithelium, tubes, sheets and glands. 

 
 

Organs  

Organs are made of several tissues grouped together to make a 

structure with a special job.  

 

The heart, lungs, intestines, brain and eyes are further examples 

of organs in animals. In flowering plants, the root, stem and 

leaves are the organs. Some of the tissues of the leaf are 

epidermis, palisade tissue, spongy tissue, xylem and phloem. 

 

Organ systems  

An organ system usually describes a group of organs with 

closely related functions. For example, the heart and blood 

vessels make up the circulatory system; the brain, spinal cord 

and nerves make up the nervous system (Figure 1.18). In a 

flowering plant, the stem, leaves and buds make up a system 

called the shoot.  
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Size of specimens 
The light microscope 

You cannot see most cells with the naked eye. A hand lens has a 

magnification of up to ×20, but this is not enough to see the detail in 

cells. Cells cannot be seen with the naked eye, but light microscopes 

can magnify up to ×1 500. Eyepiece lenses are usually ×10, and 

objective lenses are ×4, ×10, and ×40. Light is projected through the 

specimen, magnifying the image. Coarse and fine focus knobs can be 

used to make the image clearer. Microscope slides can be temporary 

or permanent, with temporary slides drying out quickly. Permanent 

slides are usually dehydrated and fixed in a special resin, storing well 

for a long time. 

Calculating magnification  

A lens is usually marked with its magnifying power. This tells you how much larger the image will be compared to 

the specimen’s actual size. 

 
When you draw the image, your drawing is usually much larger than the image, so the total magnification of the 

specimen is even bigger. 

 
For example, if the actual size is in millimetres and the image size is in centimetres, convert the centimetres to 

millimetres. (There are 10 millimetres in a centimetre.) 

 

In questions, you may be asked to calculate the actual size of a specimen, given a drawing or photomicrograph and 

a magnification. 

 

Converting measurements  

Organelles in cells are too small to be 

measured in millimetres. A smaller unit, 

called the micrometre (micron or µm), is 

used. Figure 1.21 shows a comparison of 

the sizes of a range of objects. 

There are:  

» 1 000 000 micrometres in a metre  

» 10 000 micrometres in a centimetre  

» 1 000 micrometres in a millimetre  

 

 



www.focuscollege.lk  +94 74 213 6666
  
   

10 
 

Revision questions 
1) 

 
2)  
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