


What is PBI?

 PBI is a measurement of your soil’s tendency to chemically adsorb Phosphorus (P).

 The higher the PBI, the quicker and more strongly P binds to soil particles.

 Stronger soil binding means that there is less P available to plant roots.

Think of P adsorption a bit like magnetic binding. The strength of attraction depends on the 

nature of the materials and the strongest attractor wins (root or soil).

PBI is related to the number and type of “exchange” sites on your soil particles, which 

ultimately comes down to:

1. Soil texture - Clay soils have smaller particles, which means a larger surface area, 

and more sites for P absorption. As a result, soils with a higher amount of clay 

typically have a higher PBI.

2. Soil Composition - Higher levels of certain compounds in the soil, such as iron 

oxides and aluminium oxides mean that P binds to soil particles more strongly. This is 

due to the chemical nature and charges on these compounds.

Unfortunately, we cannot do much about these inherent soil characteristics. Lime can 

increase pH and gypsum can influence texture of some clays, but effects are temporary and 

the nature of high PBI soils is often to resist change, so we have to work with the soil 

limitations for P. The only farming management tool we have to improve P to crops in high 

PBI soils is higher P application rates.

PBI and the Colwell P Test

Like PBI, the Colwell P test is another important soil test that needs to be considered.

Colwell P is a measure of the phosphorus in the soil that is available for plants. The problem 

however, is that Colwell P values are somewhat independent of the soil’s ability to bind 

phosphorus, so a Colwell P test cannot be interpreted without an associated phosphorus 

buffering index (PBI).



On their own, both the Colwell P test and the PBI are only of limited value. Only when both 

Cowell P and PBI are looked at together can we get a good overall picture of the soil’s P 

status. 

The important point to note is that soil Colwell P values needed for optimum crop production 

increase with increasing PBI values. This is because:

 Low PBI soils only bind small amounts of P, leaving more of the fertiliser-applied P 

available for plant uptake.

 High PBI soils bind higher amounts of P, making more of it unavailable for plant use. 

So, high PBI soils require greater applications of P to achieve plant-available P levels 

that support optimum yield potential.

What is Low and High PBI?

Low and high PBI can be somewhat subjective. There is a scale of categories, developed 

mainly in the Eastern States, that has generally been accepted nationally (Table 1 below) but 

WA soil experts and researchers added a number of categories at the low end, so we end up 

with categories like Low, Very Low and Very Very Low.

The reason for this break-up of the Low category is that WA soils are older and different in 

nature to Eastern State soils, and although we rarely see PBI in the High and Very High 

categories in WA we still find strong P binding happens at the upper end of the Low 

category.

Table 1: PBI Categories and published indicator Colwell P values required to support strong 
plant production.
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