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Experiment 1- Bacterial Morphology 
Aim Identify the bacterial morphology 
Equipment required: 

 
Prepared slides 
Prepared bacterial plates 
Microscopes  

 

Introduction 

Inherent in the practice of science is the use of microscopes. The use of the compound microscope is 
necessary to view cells and tissues at a microscopic level. Most cells such as bacteria, those that 
make up the human body or a plant are too small to view with the naked eye. As a consequence, 
many scientists need to be a competent microscopist.  
 
Microscopes enable the scientist to see things that the naked eye cannot see because they are too 
small. A microscope magnifies the object such that fine detail can be seen. Using a microscope is a 
skill that takes practice, many students find it difficult to focus at first or find they can't use both 
eyes at once. You will find it easier to use a microscope if you take some time to understand the 
parts of a microscope.  
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Getting to know your microscope 
 

1. Locate the EYEPIECES or oculars (1). On the left eyepiece find the DIOPTER ADJUSTMENT 
RING (2). This adjusts for the difference between the left and right eye. The INTERPUPILLAR 
DISTANCE SCALE (3) adjusts for the space between your eyes, otherwise known as the 
interpupillary distance. The interpupillary distance varies from person to person, so every 
time you use a microscope you need to adjust the eyepieces. 
 

2. Locate the COARSE FOCUS ADJUSTMENT KNOB (4), the FINE FOCUS ADJUSTMENT KNOB (5), 
and the OBJECTIVES (6): 4X, 10X, 40X and 100X. You can change from a low power (4X and 
10X) to a high power objective (40X and 100X) by swinging the revolving nosepiece (7) 
around.  

  
3. Locate the STAGE (8), and the spring loading finger of the SPECIMEN HOLDER (9). Slides are 

placed on the stage with the cover-slip facing up. When you want to move the slide around 
the stage, use the two knobs on the X-AXIS or Y-AXIS KNOBS (10). One knob moves the slide 
from left to right the other moves the slide from front to back.  

 
4. Locate the CONDENSER (11). The condenser focuses the beam of light onto the slide. You 

can change the width of the beam using the APERTURE IRIS DIAPHRAGM KNOB (12).  
 

5. The MAIN LIGHT SWITCH (13) and the LIGHT INTENSITY ADJUSTMENT KNOB (14) are on the 
base of the microscope.  

 
6. OBJECTIVES (6) magnify the specimen. There are four sizes of objectives on the microscopes 

– 4X, 10X, 40X and 100X. As well as the objectives the EYEPIECES (1) also magnify the 
specimen. The dual magnification system (objective and eyepiece) accounts for the term 
‘compound microscope’.  
 

 
How to use your microscope 
 
1. Lighting the lamp and adjusting the illumination  
Plug the power cord into a grounded electrical outlet. Raise the CONDENSER with the CONDENSER 
HEIGHT ADJUSTMENT KNOB (to the side of 11) to its upper limit, and fully open the APERTURE IRIS 
DIAPHRAGM (12). Push the POWER SWITCH (L) to the “ON” position and turn the light intensity 
control dial to about 3 – 4 on the dial. Remember to turn the lamp back down before you turn it off. 
 
2. Setting the specimen into position  
Make sure the STAGE (8) surface is free of dust and dirt that will interfere with the movement of the 
slide across the surface of the stage. Place the slide (use the slide provided at the bench) on the 
stage, place the small piece of paper on top of the slide and hold it in position with the SPECIMEN 
HOLDER (9). Make sure the 4X OBJECTIVE is in position and is clicked properly into position. 
 
3. Coarse and Fine focusing  
The positioning of the objective at its optimum working distance (its Focal Length) from the 
specimen is controlled by the COARSE FOCUS AND FINE FOCUS ADJUSTMENT KNOBS (10). In the 
microscopes used in this lab these dials actually move the stage closer to or away from the 
objectives.  
Looking down the eyepieces slowly turn the COARSE FOCUS ADJUSTMENT KNOB (10) until you have 
an image of some kind. Then use the FINE FOCUS ADJUSTMENT KNOB (10) to improve the image. It 
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is best if you continue to focus right through the image until you lose focus again. Otherwise you 
may spend hours looking at dust specks. You will probably find there are other images underneath 
the image, and by changing the FINE ADJUSTMENT FOCUS, you can see different layers of tissue. You 
should focus through the image every time you look at a new slide. What happens to the image 
when you turn the light up to maximum (6 on the dial)? What about turning it down to 1? (Normally 
the light should be on 3-4). Adjustments can now be made to obtain a better image. 
 
4. Adjusting the interpupillar distance  
The term ‘field of view’ refers to the circle of light you see when looking down the microscope. Move 
the eyepiece holders away from each other and look down the eyepieces – notice how there are two 
circles of light. The distance between the eyepiece tubes must match the distance between your 
pupils – look into the eyepieces and push the two eyepiece holders closer together. When the two 
separate images seen by the two eyes fuse into one note the reading on the INTERPUPILLAR 
DISTANCE SCALE (3). Write this number down in your notes in case the microscope is adjusted for 
another student 
 
5. Adjusting the dioptre for eyesight difference  
Not everyone has the same visual acuity in both eyes. Therefore the microscope needs to be 
adjusted for your individual eye strengths. Whilst looking down the right eyepiece with your right 
eye, carefully focus on the slide using the COURSE AND FINE FOCUS ADJUSTMENT KNOBS. Now close 
the right eye, and without touching either focusing knobs rotate the DIOPTER ADJUSTMENT RING on 
the left eyepiece (2) until the specimen is in sharp focus for the left eye. It is important that these 
adjustments are made each time you use a microscope. It will make it more comfortable to use the 
microscope and you will get a better image.  
 
6. Using the eye shades  
If you wear eyeglasses you can fold down the rubber eye shades so as to avoid scratching eyepieces. 
Students who do not wear glasses can leave the eye shades in the up position.  
 
7. The aperture iris diaphragm  
The APERTURE IRIS DIAPHRAGM (12) determines the numerical aperture (NA) of the illumination 
system. You should aim to match the NA of the illumination system with the NA of the objective (it’s 
the number next to the objective strength, e.g. 0.65 for the 40X objective). This will give you better 
contrast and resolution of the image. To adjust, move the APERTURE IRIS DIAPHRAGM KNOB so that 
the NA value matches the NA value on the objective. Look down the eyepieces and move the 
APERTURE IRIS DIAPHRAGM KNOB whilst viewing your specimen – note how the resolution (clarity) 
of the image changes.  
 
8. Changing magnification  
Now move the next objective - 10X - into place. The COURSE ADJUSTMENT KNOB should not require 
much adjustment to find an image on the next magnification. Once you have found an image, use 
the FINE ADJUSTMENT KNOB to improve it. 
 
9. Using the 40X objective  
Be careful using the 40X objective. You will find that when you are within focusing range with the 
40X, the objective is very close to the slide. DO NOT USE THE COARSE ADJUSTMENT KNOB or you will 
break the slide and/or the objective. USE THE FINE ADJUSTMENT KNOB ONLY. If you cannot focus 
your specimen go back to the 10X objective and try again. When you want to change the slides, 
MOVE THE 40X OBJECTIVE AWAY FIRST. 
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Method 1 

Observe the colonies on the plates and record your observations in the table below. 

Characteristics to identify (shape or form, pigmentation, margin or edge, elevation) 

 

  

 Whole colony (form)      Colony pigmentation 

                   

Colony Margin (edge)      Elevation of colony 

 

Colony Observation  
Number Shape Pigmentation Margin(edge) Elevation 
     
     
     
     
Notes:  
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Method 2 

Place the prepared slides on the microscope and record your observations regarding the shape and 
configuration of the bacteria.  The colours will be different depending on what reagent was used to 
stain the bacteria. You are specifically looking for Gram +/Gram- and the presence of endospores. 
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Record the number of each slide and your observations 
Slide                              Gram + Gram - With endospores Without endospores 
     
     
     
     
Notes: 
 
 
 
 
 

 


