Sustainable Garden: the Living Soil

Dr Tim Jenkins

[pic suggestions: one of me with some great garden soil in hands – and I can provide a scanning electron micrograph of powdery mildew forming spores and/or a photo of powdery mildew]

The biology of a soil is the key to healthy plants and a sustainable garden.  Although there are a few things we can do to dramatically change the characteristics of a real problem soil such as adding bulk river sand to clay soils or incorporating copious amounts of compost to light soil, this takes a lot of resources.

I’ve seen the beneficial results of such mass additions.  At Moneymail, Scotland a community gardening on the location of the old monastry benefits from the mass dumping of fertile loam over the heavy clay.  It was in the 1700’s that all this topsoil had been hand dug and brought in cartload after cartload.  It was a feat of mass human labour.

Closer to home we can take comfort in the fact that we can also have many workers tending to the condition of our soil also.  These workers though are the microbes and soil animals like earthworms.  Their size belies their ability to transform soils and nourish plants.

Sometimes the microbes go unseen but we can see the results of their labours and we can also smell their presence.  An “earthy” smelling healthy soil has the smell of geosmin and related compounds.  Tiny thread forming bacteria called actinomycetes produce these compounds and the healthier a soil life is the greater the earthy actinomycete smell.

Actinomycetes are hardy wee organisms.  The earthy smell when rain first hits hot roads is due to the splashing forcing actinomycetes and their products up into the air.  They can survive on these barren surfaces.  

But it is in soil that these microbes come into their own.  Their thread forming helps group soil particles together.  Drainage is aided between the groups of particles so no wet feet for plants.  But water holding is improved within the groups so the soil continues to supply plants with water through into dry conditions.  Actinomycetes also decompose even the most hard to break down parts of organic matter to release nutrients to other soil life and to form humus which further improves soil structure.  

Other microbes also aid decomposition and soil structure and still further kinds can have a more direct effect on plant condition.  These include the mycorrhizal fungi that inhabit the roots of most plants.  These fungi help prevent root disease while all the time accepting sugars from the plant and aiding the uptake of all important nutrients from the soil to benefit the plant.

If a living soil is the key to a healthy and sustainable garden then we need methods to nurture soil life.  For a home garden part of this is to disturb the soil as little as possible and keep the soil covered with either the plants you want or a mulch.  Soil life requires food and a good source of this can be the addition of compost or organic mulch.

Fertiliser wise we should shy away from high available phosphorus and nitrogen to have more sustainable and beneficial soil life.  Lime is very beneficial when the soil is too acid (measured by a pH meter or indicator).  The generalisation is that bacteria prefer higher pH levels and fungi lower ones with a happy medium being a pH of around 6.0 to 6.6 for most New Zealand soils.

This is an introduction to the many things we can do to improve the lot of soil life.  One way of ensuring the best soil is to think about our soil from the perspective of the soil microbes.

Pests and Diseases

Not all microbes and insects are the sort that we want to see more of.  Each month, the “Sustainable Garden” column will put a pest or disease under the magnifying glass.  The aim is to understand the nature of the problem. Through this understanding we can come up with biological methods of control rather than resorting to toxic remedies.

If you have a pest or disease that you would like covered in “Sustainable Garden” please write into *** [This sentence is optional - do we put in some contact details via NZ Gardener]

Disease of the Month: Powdery Mildew

One of the most visible of plant diseases, powdery mildew affects many garden plants from apples to zucchinis.  There are many species specific to a plant family and sometimes even to just one species.  What they all have in common is the white powder that appears on host leaves.

Most powdery mildew growth is on the outside of the plant.  Unlike most fungal diseases this growth is actually inhibited by moisture.  Powdery mildew on many plants can be somewhat controlled by spraying with water twice a week.  For a proven remedies with a bit more oomph there is dock extract (dig up dock roots and puree them – use 15 grams of pureed root in 1 litre of water to spray to cover the leaves as regularly as weekly in warm or high light conditions).  Dock acts to stimulate plant resistance.  Baking soda is also effective (dissolve a teaspoonful per litre of water sprayed to cover the leaves).  

As a preventative for powdery mildew as for all plant diseases, plants should be kept in good condition with as little stress as possible.  Good nutrient levels but not excess nitrogen and phosphorus and no shortage or excess of water.

