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Nitrogen-fixing bacteria in soil    
)[image: http://www.ruralmuse.co.uk/wp-content/uploads/soil.jpg]



Nitrogen-fixing bacteria are found in the root nodules of leguminous plants.  Some nitrogen-fixing bacteria are also found free-living in soil.  Azotobacter is a free-living microorganism found in soil. It is a bacterium which can fix atmospheric nitrogen gas into ammonia.  
The processes involved in nitrogen fixation are catalysed by a series of nitrogenase enzymes.  Oxygen inhibits the action of nitrogenase.   Most nitrogen fixing bacteria exist in symbiotic associations (such as that between Rhizobium and leguminous plants).  Here the plant provides nutrients and protects the bacterium from oxygen.   In return the bacterium provides a usable form of nitrogen for the plant.
Azotobacter, because they do not live in association with a plant, have other ways of protecting their nitrogenase enzymes from oxygen.  For example, they have an extremely high respiration rate which ensures that the concentration of oxygen in the cytoplasm of Azotobacter cells is always very low.  The cells also produce a ‘slime’ which protects them from oxygen in the environment.
[image: ]Azotobacter are easy to isolate by growing them in a nitrogen-free medium where they are forced to use atmospheric nitrogen gas for the synthesis of cellular proteins.
The slimy surface of nitrogen-fixing bacterial colonies aids in their identification
 (
The aims of the activities involved in this practical are to demonstrate that:
 There are microorganisms in soil which can be grown on nutrient agar
Some soil microorganisms can grow on a nitrogen-free medium
Those growing on a nitrogen-free medium must be fixing nitrogen gas from the air
)





You will be provided with:
· 2 x small bottle of soil crumbs
· Bunsen burner and heatproof mat
· 1 x Nutrient agar plate
· 1 x Nitrogen-free plate
· Marker pen
· Sticky tape
· Small bottle of 1% bleach
One plate of each type should remain un-opened for the class to use as ‘controls’.
For this practical it is essential to use sterile technique so that:
1. Only the microorganisms you want (from soil) grow on the agar.
2. You do not transfer any microorganisms to yourself or your surroundings.
	   METHOD



1. Label the underside of the nutrient agar plate with the date, your initials and ‘NA’.  
2. Label the underside of the nitrogen-free agar plate with the date, your initials.   Use sterile technique from now on.
3. Light the Bunsen. Wash your hands.  Disinfect your work area by swabbing it with 1% bleach solution.
4. Work within a 20 cm radius of a blue Bunsen flame for steps 5-8.
5. Open one small bottle of soil crumbs and flame the neck of the bottle.
6. [image: C:\Users\Marjorie\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5E54Z5LW\MC900305269[1].wmf] Open the lid of the nutrient agar plate just enough to gain access and sprinkle the soil crumbs evenly over the surface of the agar. 
7. Flame the neck of the bottle and replace the lid.
8. Repeat steps 5-7 using the nitrogen-free agar plate. 
9. Use two small pieces of sticky tape positioned diametrically to secure the lids of the plates.
10. The plates (along with the control plates) should be kept at room temperature, or incubated at 200 C -250 C for 2-3 days.


  

Next lesson (without opening the plates):
· Compare the control plates with the plates that were inoculated with soil crumbs.
· Compare patterns of growth on the nutrient agar to those on the nitrogen-free agar. 
· Are there any Azotobacter colonies?  Remember they are usually colourless and mucoid (slimy).  Are there any other colonies that might be nitrogen-fixing?
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