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Legumes and Rhizobia 

Nitrogen is essential for plant growth and development.  It is a major component of chlorophyll, 
which is required for photosynthesis and amino acids, the building blocks of protein.   
Whilst approximately 80% of the Earth’s atmosphere is nitrogen gas (N2), plants, animals and 
microorganisms can only use a reduced form, ammonia (NH3). Biological nitrogen fixation (BNF) is 
required to convert N2 to NH3. This process can occur naturally by nitrogen fixing rhizobia 
bacteria. 
In legumes, including leucaena, the rhizobium bacteria stimulate the growth of nodules on the 
roots.  It is within these nodules that nitrogen fixation occurs to produce NH3 that is directly taken 
up by the plant. In return, the plant provides rhizobia nutrients and some of the micronutrients 
required by the rhizobia to live – a symbiotic relationship. 
This ‘fixation’ process allows leucaena to utilize nitrogen from the atmosphere for growth and 
development.  This process also benefits the surrounding pasture with nitrogen supplied through 
leucaena leaf drop and if lateral roots are expelled off the main root systems. It should be noted 
that this nitrogen is only available where the leaf drop or lateral root removal occurs, typically in 
close vicinity (1 – 2 m) of the leucaena plant, rather than over the full row spacing.  

 
Soil already contains nitrogen fixing bacteria however nitrogen fixation with leucaena is most 
efficient with specific types or strains that are not generally present in the soil. Inoculating the 
seed is a cost effective method to maximise leucaena growth and leaf quality, grass yield and 
overall soil health. All are very important advantages of including a legume into the pasture. 
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How to Inoculate the Seed 
The correct rhizobia to use for Leucaena is CB3126.  It is relatively inexpensive and can be 
purchased through agricultural suppliers or seed providers. 
The inoculant is available in two forms –  
Nodule N - a peat-based mix.  Peat contains a high level of humic materials to help the rhizobium 
bacteria establish.  This peat base is mixed with water to form a slurry and then applied to the 
seed prior to planting or via water injection. 
Easy Rhiz – freeze-dried vial of concentrated inoculant that is suitable for liquid injection or the 
slurry inoculation method. 
The inoculant is heat sensitive. It is recommended to store the inoculant in a cool place between 
4°C - 10°C prior to use and plant seed as soon as possible after inoculation.  
 

Identifying Nodulation 
Young nodules on leucaena are not yet fixing nitrogen and are often whiteish.  As nodules grow 
in size, they will turn pink or reddish in colour due to leghemoglobin (similar to hemoglobin in 
blood) that controls oxygen flow to the bacteria.  This colour change indicates that nitrogen 
fixation is occurring. 
Pink or red nodules should predominate on leucaena during the growing season.  If there is an 
abundance of white, grey or green nodules, there is little nitrogen fixation occurring which may 
be due to lack of rhizobia, poor plant nutrition or other plant stress. 
Any stress that reduces plant activity, such as temperature extremes, drought or lack of sufficient 
nutrition and minerals, will reduce nitrogen fixation. 
Nodules that are no longer fixing nitrogen may be green or grey or may be shed. 
 

Nitrogen Run Down 
Older stands of leucaena may suffer from nitrogen run down where the plant is no longer fixing 
sufficient nitrogen for its needs and the surrounding pasture.  This may be exacerbated by the 
depletion of other elements essential for leucaena productivity including phosphorous, potassium 
and trace elements. Ongoing management of leucaena may require the addition of suitable 
fertiliser periodically (possibly at a 10-year period) to address the nutritional deficiencies and 
assist the plant for long-term productivity.   Once the nutritional stress has been corrected and 
additional inputs applied, the leucaena will respond not only to the inputs but also to the 
increased nitrogen resulting from the improved nitrogen fixation. 
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