What is Soil Fertility – Tim Jenkins, Biological Husbandry Unit, Lincoln University

All too often, we think of soil fertility as being measured by Olsen P.  While such a measurement can indicate something about the soil’s chemical fertility it is somewhat removed from the true soil fertility.

In some poorly developed soils, a high Olsen P can actually indicate a stunted pasture due to the low uptake of phosphorus.  And when we try to correlate Olsen P with production, the relationship is not simple.  Some of the factors that allow some low Olsen P soils to perform so well are related to true soil fertility

Biological Activity

The crux of true soil fertility is the biology of the soil.  It’s how efficient the organisms are at incorporating and decomposing organic material (dung, thatch, dead roots, crop residues etc) and making nutrients available again.

While many laboratories seek to find or prove methods of measuring biological activity or health in a soil, some of the basics come into play.  Observing how fast dung breaks down on the surface of a paddock or how long it takes for crop residues to vanish shows how active the soil biology is.

Observing

In soil underneath dung, we should ideally see high levels of earthworm activity including the red dung worm.  In fact out in the rest of the paddock it’s a case of the more worms the better and hopefully the right species of introduced worms (the collar nearer the head rather than in the middle or absent).

When digging around in the soil, the structure should be crumbly and smell strongly earthy (the smell of the efficient decomposers called actinomycetes).  Soil structure is improved with good soil biological activity and vice versa.

And while the soil’s being dug, see how far the roots go down, how active (whiter the better) the roots are including the root tips, whether legumes have many healthy nodules (and are they nice and large and pink?).  Is there a thatch layer in pasture that’s holding back water infiltration, root penetration and nutrient cycling.

In pastures, above ground, is the clover healthy with large leaves and good dark green colour?  Is the pasture an even sward that recovers well.  Do stock like to eat the pasture?

Something for Nothing?

Approaches to soil fertility vary from just putting on more phosphorus right through to focussing entirely on stimulating biological activity without regard to major nutrients like phosphorus.  I believe that good practice is somewhere in between these two extremes and involves an appreciation of how soil works.  We should be putting on nutrients to make good losses and where possible minimising those losses.  But we should also be out there with our spades assessing crop residue breakdown, thatching, dung decomposition, earthworm activity, soil quality, root depth, clover activity and how the livestock likes the pasture.

