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Common Questions around Fertilizers for Pastures 

Fiona Leech, South East Local Land Services, Yass (fiona.leech@lls.nsw.gov.au) 

Dr Lewis Kahn, AgriculturaI Information & Monitoring Services, Armidale (lewis@aimsag.com.au)  

 

     

 

1. Do conventional fertilizers damage the soil? 
 

- Field research has shown that the edition of fertilizer will help to enrich the soil where soil 

fertility is below critical thresholds resulting in increased pasture production (given a legume is 

present). This in turn increases the soil organic matter content and the associated organic 

phosphorus (P) pool over time. The research using conventional fertilizer products like single 

super has shown that this organic P pool is broken down by soil microbes releasing more P into 

the plant available P pool.  

 

- If conventional fertilizers were damaging the soil then: 

 a)  You may not see increased pasture production despite nutrient levels being below 

critical levels;  

 b)  Microbes would not be able to break down organic P. 

 

- It is also a misconception that conventional fertilizer products like single super directly acidify 

the soil (i.e. lower soil pH). The risk of soil acidification arises when any P and Sulphur (S) based 

fertilizer (both mineral and organic) is applied regularly to a more annual grass/annual legume 

dominated pasture. The P and S based fertilizer is responsible for lifting productivity particularly 

of the legume component which in turn fixes atmospheric nitrogen building soil nitrogen levels. 

The risk for this nitrogen to be leached through the soil profile heightens when there are very 

few perennial pasture species present. This leaching of nitrogen is chemically an acidifying 

process in the soil. Perennials generally have deeper root systems compared to annual species 

and a greater ability to utilize nitrogen deeper in the profile for a longer time period and hence 

reduce the risk of nitrogen leaching. 
 

 

 

2. Why don’t fertilizers appear to work anymore? 
 

- This may be a sign that the nutrients in the fertilizer are already at or above critical threshold 

levels in the soil and putting more on will not give you a further response in pasture growth. It is 

important to conduct a soil test to determine the current nutrient status in your soil. 

 

- It may also be due to the nutrients in the type of fertilizer used being not ‘readily’ available. It is 

important to know both the nutrient content and form of nutrients in the fertilizer product. 

 

- It could also be that other nutrients (not included in the fertilizer you have been using) or 

toxicities are limiting pasture growth such as potassium, sulphur or soil acidity (only in acid 

sensitive plant species). Again in this situation it is important to conduct a soil test to determine 

nutrient levels. You may also benefit by putting out some test strips of alternative fertilizer 

types. 
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- Alternatively pasture composition may be limiting the fertilizer response. Significant pasture 

growth responses to P in grazing systems operating under perennial pastures rely on the 

presence of legumes. 
 

 

 

3. Do some fertilizers lock-up nutrients and others don’t? 
 

- Locking up of nutrients is a natural chemical pathway that happens in soils and particularly so 

with P. Some nutrients are easily leached through the soil and others like P are naturally bound 

to clays and other chemicals like iron and aluminium. 

 

- The binding of P to clays is an important occurrence that aids in soil fertility management. 

 

- Lock up of P applies to all P fertilizer products. The diagram below shows the P cycle in a grazing 

system. Importantly, the effectiveness of P from different fertilizer sources is a balance of its 

‘availability’ (solubility) and subsequent ‘lockup of P in soil. 

 

 

 
 

 

- You first must determine what form(s) of P are in the fertilizer to know where they will enter 

the soil P cycle and then how quickly P will be released into the soil. 

 

- Recognise that any P moving into the available P pool is still at risk of being adsorbed onto clay 

particles and attached to iron and aluminium. This risk is regardless of the original form of the P 

fertilizer that was applied. 
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- Rock phosphates with low P solubility are actually applying P in an already ‘locked-up’ state. 

Organic composts and manure products often consist of a combination of P forms, with a 

proportion of P tied up in organic compounds. Products that provide forms of P such as these, 

whether they be mineral based or organic based, require for the P to be unlocked and released. 

By comparison, products such as superphosphate contain P that is more water soluble and 

when applied to soil the P rapidly enters the plant available pool. However, once in this pool 

they face the same fate as the slow release forms of P entering the available pool, and are at 

risk of being adsorbed onto clays, iron, aluminium compounds etc. 

 

- The binding of P back onto clays and its re-release from clays to the available P form is driven by 

a wide range of soil and chemical factors that includes the concentration of soluble P (plant 

available) in the soil solution. Availability of the P is also mediated by microbial processes and 

the cycling of P through soil microorganisms. 
 

 

 

4. Can soil biology provide all nutrients required for pasture growth? 
 

- Phosphorus, one of the key drivers of pasture growth, is used by plants (taken up) in a mineral P 

form (available inorganic P) only. However the soil P system that feeds the plant available form 

is both an inorganic and organic based system that is highly dependent on microorganisms for 

the release and turnover of soil P. 

 

- There is little evidence however that soil biology can solely provide all nutrient requirements for 

plants in a commercial grazing situation, and ultimately P removed from agricultural systems 

must be replaced. Australian soils being highly weathered are also intrinsically low in P. So by 

enriching the cycle with P based fertilizer to grow more pasture, we effectively also build the 

organic matter component, which is the food source that allows soil microbial function. 

  

 

 

5. How do I choose an appropriate fertilizer and rate for my pasture-grazing situation? 
 

- Decide what is your main objective for pasture in question 

 

- Determine key soil nutrient deficiencies or toxicities from a soil test. 

 

- We reiterate the importance of taking a representative soil test. Please refer to the handout 

attached on ‘Taking a representative soil test’ extracted from the MLA ‘Five Easy Steps Booklet’ 

to step you through the important points to ensure you are taking a representative sample. 

 

- Identify fertilizers that may be suitable to use based on a nutrient analysis. Always check the 

analysis for contaminants and livestock and human health risks. 

 

- Ask suppliers for evidence of nutrient availability and product performance. 
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- Calculate the cost of available key nutrients in each product taking into account product cost, 

freight and spreading costs (see attached NSW DPI Agnote No 496 titled, ‘Fertilizer 

Calculations’).  

 

- Test strips may be used to help determine the suitability of alternative fertilizers. Remember it 

is important to compare alongside a nil control as well a standard conventional practice 

treatment. Always exclude the test strip(s) from grazing using some temporary fencing (eg. Use 

of roll of ring-lock or electric fencing) for 6-8 weeks in spring as animals will eat the fertilized 

pasture before the unfertilized areas therefore confounding the results. 

 

- Choose the product on the basis of all information collected. 

 

- Rates of application of fertilizers can be determined with the help of the ‘Five Easy Steps’ guide 

to better fertilizer decision making. This document can be found on the MLA website: 

http://www.mla.com.au/Extension-and-training/Tools-and-calculators/Phosphorus-tool 

 

- It is worth monitoring soil fertility annually in key paddocks or similar land management areas 

to determine soil nutrient changes and align it with grazing records. 
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