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[image: C:\Users\Marjorie\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5E54Z5LW\MC900150751[2].wmf]Certain microorganisms can ‘fix’ nitrogen.  This means that                 they convert nitrogen gas in the air to nitrogen compounds which can then be absorbed through the roots of plants and used by the plants to make proteins.  Some of these microorganisms occur freely living in soil, others occur in nodules (which appear as lumps) on the roots of leguminous plants (legumes).
Rhizobium is an example of a nitrogen-fixing microorganism.  It is a bacterium found in the root nodules of legumes such as peas, beans, clover and the garden plants known as lupins.
A close interaction between two or more different biological species, such as the relationship between Rhizobia and leguminous plants, is known as symbiosis.
In this practical you will isolate some of these bacteria and grow them on a special agar.

 (
The aims of the activities involved in this practical are:
To identify root nodules on leguminous plants.
To demonstrate that root nodules contain 
Rhizobia
 by isolating and growing them on an agar medium.
To carry out microbiological ‘sterile techniques’.
For this activity you will work with a partner.  You will be provided with:
Some roots from a plant with root nodules, e.g. pea, sweet pea, 
lupin
, bean
2 x 
Mannitol
 yeast extract (MYEA) agar plates (one of which is to be left unopened as a control)
4 x small sterile Petri dishes
Small beaker of alcohol – to be kept covered and away from the Bunsen flame
3 x small bottles of sterile distilled water
Bunsen burner and heatproof mat
)
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Metal forceps
Glass rod
Wire loop
Marker pen
Sticky tape
Scalpel / scissors
White tile
Small bottle 1% bleach solution
)





For this practical it is essential to use sterile technique so that: 
1. Only the microorganisms you want (from the root nodule) grow on the agar.
2. You do not transfer any microorganisms to yourself or your surroundings.
	   METHOD



1. Label the MYEA plates on the underside - one with your initials, the date and ‘Root Nodules’; the other with your initials, the date and ‘Control’.  
2. [image: ]Using a plastic pipette, transfer several drops of ethanol to a small sterile Petri dish. 
3. Gently rinse the soil from the plant roots under running water until you can see root nodules.  Using a scalpel or scissors cut a 1 cm portion of root that has nodules and, holding it with forceps, gently rinse off any remaining soil. 
4. Place the washed portion of root into the Petri dish of ethanol for 2 minutes to sterilise it.    Use sterile technique from now on.
5. Light the Bunsen. Wash your hands.  Disinfect your working area by swabbing it with 1% bleach solution.
6. [image: C:\Users\Marjorie\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5E54Z5LW\MC900305269[1].wmf] Working within a 20 cm radius of a blue Bunsen flame, transfer enough sterile water to cover the base of a small sterile Petri dish.  The neck of the bottle should be flamed after opening and prior to closing.  Lift the lid of the Petri dish just enough to gain access.
7. Sterilise forceps by dipping in your beaker of ethanol, quickly flaming and allowing them to cool. Use the sterile forceps to transfer the portion of root to the sterile water to rinse off the alcohol.  Repeat steps 6 and 7 with a fresh bottle of sterile water and a fresh small sterile Petri dish.
8. [image: C:\Users\Marjorie\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\5E54Z5LW\MC900312546[1].wmf]Transfer a small amount of sterile water to a small sterile Petri dish (remember to flame the neck of the bottle). Sterilise the forceps (dip in ethanol, flame and cool) and use them to add the portion of root.  Flame the forceps and place them on the heatproof mat.



9. [image: C:\Users\Marjorie\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\H81Q7YSZ\MC900359599[1].wmf]Sterilise the glass rod (dip in ethanol, flame and cool) and use it to macerate (mash) the root nodules to produce a cloudy fluid. Flame the glass rod and place it on the heatproof mat.
10. Flame a wire loop and allow it to cool.  Take a loopful of the nodule macerate and streak it out on the plate labelled ‘Root Nodules’, as shown on the ‘Preparing a streak plate’ help card.
11. Use two small pieces of sticky tape positioned diametrically to secure the lid of both the ‘Root Nodules’ plate and the ‘Control’ plate.
12. The plates should be inverted and incubated at 200 C - 250 C for 3-4 days.
13. After 3-4 days examine any colonies on the plates.  Do not remove the lids.
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