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NitroGuard is a microbial biofertiliser for improvement of N and P nutrition, plus root uptake capacity in 
crops. It is used to allow increased yield at reduced rates of synthetic N rates, to release bound P, and to 
drive production of strong healthy root systems.

BACKGROUND

Mapleton Agri Biotec Pty Ltd is an Australian company that produces microbial biofertilisers and other 
products to increase the sustainability and profitability of crop production. Our initial product, TwinN, has 
been used in crop production for over a decade in Australia and overseas countries including USA, 
Canada, Italy, Greece, UK, Chile and various African countries. NitroGuard is our next generation version 
of TwinN. NitroGuard contains the same freeze dried microbes in a vial as TwinN but we have tested and 
selected Bacillus species that work with the original TwinN microbes to provide improved performance. 
These are provided in a separate container in the package with the TwinN microbe vial. NitroGuard is also 
in use in many countries including Australia.

NitroGuard is used in broad acre crops including wheat, corn, barley, oats, sorghum, rice, cotton, 
soybean, lupins, mung beans, peanuts, pastures and many other crops. It is also used in many tree and 
vine crops including almonds, walnuts, pecan, apples, stone fruit, avocado, macadamia, citrus, blueberry, 
bananas and grapes. Vegetable producers use NitroGuard in a wide range of crops.  NitroGuard is applied 
to the roots of crops via fertigation, boomspray or other methods that are outlined in the instructions.

The nitrogen fixing microbes in NitroGuard are Diazotrophs whose mechanisms of action in N fixation and 
improving plant productivity have been comprehensively described in the scientific literature. The 
Bacillus microbes improve on these beneficial effects and also provide additional benefits. The 
mechanism of action of NitroGuard is explained below. 



NitroGuard MICROBES COLONISE THE ROOTS AFTER APPLICATION

After application, the microbes multiply and colonise the rhizosphere (the soil zone very close to the roots 
and root hairs). Some of the microbe species also enter the plant roots, stem and leaves to multiply as 
endophytes. Use a delivery system that delivers the microbes down into the roots and they will colonise 
the roots, multiply– and start work.

Please contact MAB with any questions. 
www.mabiotec.com or orders@mabiotec.com 

Office:  07 54457151 Technical questions: 0458 989282



PRIMARY EFFECT – Nitrogen Fixation

The freeze dried microbes act to fix atmospheric nitrogen into ammonia that is immediately available 
to the plants. The N is fixed by the microbes living in the rhizosphere where it is efficiently captured by the 
plant roots and it is also fixed within the plant by the endophytes. The ability of N fixing microbes to fix 
nitrogen for both leguminous and non-leguminous crops enables a reduction in the application of 
chemical N sources such as urea. NitroGuard improves nodulation in legumes. 

N fixing microbes in NitroGuard have an enzyme called nitrogenase which is used to fix N for the plant’s 
use via the conversion of nitrogen (N  ) from the atmosphere to ammonia (NH ) which is available for use 2 3

by the plant. The reaction is: 
+ -N  + 8 H  + 6 e  � 2 NH  + H2 3 2

The result is the fixation of N from the atmosphere into the crop plants in a manner very similar to fixation 
of nitrogen by Rhizobium in legumes (although at lower efficiency). NitroGuard is used in combination 
with reduced rates of chemical N fertiliser in conventional production systems, or applied with organic 
sources of nitrogen in organic cropping systems. 

SECONDARY EFFECTS

Improved root growth

NitroGuard microbes produce a range of Plant Growth Factors (PGFs), some of which mimic plant 
hormones such as auxins. These induce increased plant growth, particularly root growth and root hair 
density. The resultant root system acts to capture nutrients more effectively. Application of urea and 
other chemical N fertilisers can result in significant leaching of the fertilisers, as they are poorly bound by 
soil particles. This results in environmental problems as the nitrogenous compounds enter waterways 
and aquifers. It also results in decreased economic efficiency as expensive fertilisers are washed out of 
the root zone. The improved capture of nitrogen (Nitrogen Use Efficiency) that would otherwise be lost 
to leaching is part of the reason NitroGuard allows maintenance of high yields with reduced inputs of 
chemical N fertilisers.

Improved nutrient availability 

All the microbe species in NitroGuard, but particularly the Bacillus species, have been shown to release a 
range of substances that solubilise nutrients such as phosphorous and some micronutrients that are 
sometimes bound so tightly that they are unavailable to crops. Application of NitroGuard makes some of 
these available to the plant roots for uptake. This is via the production of various organic acids which drive 
the following soil reactions to release bound phosphorous from substrates such as dicalcium phosphate 
and hydroxyapatite into a soluble form for use by the crop plant:

+ 2+
(Dicalcium phosphate) CaHPO + H              H PO -+ Ca4 2 4

+ 2- 2+
(Hydroxyapatite) Ca (PO ) (OH) + 4H              3HPO + 5Ca + H O 5 4 3 4 2
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These are two of a number of reactions by which bound nutrients are made available for up take by the 
action of microbial exudates. Other elements whose availability is increased by the action of microbial 
exudates are iron and manganese. 

Soil health

Soil micro-organisms are a key part of soil health and fertility. They contribute to nutrient cycling and a 
balanced microflora will assist in reducing disease pressure from soil pathogens. Some agrochemicals and 
fertilisers have very bad effects on beneficial microbes and soil-borne diseases can be the result. Studies 
by scientists at the USDA in Illinois of the effects of TwinN on soil microflora around roots of soybean and 
maize found that TwinN increased beneficial microbes associated with micronutrient availability and 
suppression of soil pathogens. This led to a measurable decrease in Fusarium infection of roots. In 
soybean trials, nodulation was also significantly increased in TwinN treated plots. NitroGuard provides 
these same benefits and in addition the Bacillus produce a range of compounds that have been shown to 
have anti-pathogenic effects. Many tree crop growers use NitroGuard for this effect as well as for the 
nutritional benefits. We have recently released NitroGuard DEFENDER with very high Bacillus counts for 
growers who use it as part of an integrated control program for soil borne pathogens. NitroGuard is not a 
registered disease control product.

CONCLUSION

NitroGuard is a technology that enables mainstream crop producers to conveniently use ‘biological 
approaches’ that have previously been incompatible with their cropping systems. The technology 
enables higher profitability while improving the soils that underpin crop productivity. 
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