Potential methods to improve living soil
Living soil with a rich mix of bacteria, fungi, earthworms and other soil organisms helps add
resiliant fertility to farmland.

A fertile soil rich in its soil food web absorbs and holds water in the land where it is needed.
Fungal hyphae help spread nutients and water throughout the soil
A poor soil tend to repel rain water and leads to flash flooding. This fast removal of water will pull
nutrients out of the ground and often causes erosion with direct loss of soil.
Elaine Ingham in USA, a soil scientist who works worldwide on soil restoration, suggests that a
good soil under grassland should have equal proportions of bacteria and fungi.
The use of NPK fertilizers of over 100 units disrupts this healthy balance and the use of fungicides
and many herbicides also disrupt this fragile system. More recently it has been found that some
anthelminthic wormers upset the earthworm population and dung beetles.
Soil is the most important asset on the farm and looking after it will benefit farm productivity soil
water retention in times of drought and help increase water infiltration – reduceing flooding
downstream.
(The new ELMs proposed as a response to the Agriculture Bill are likely to reward good soil
management, high Organic Matter and activities that reduce flooding.)

The following is part of soils-e-mail soilassociation.pdf

Methods to improve the soil food web
Earthworms innoculation
Bruce Marshall improved his hill farm in Tweeddale Scotland in the 1980's to the point where he
over wintered his stock outside on areas that were previously deep bogs and eventually filled in all
his drainage ditches. “Rushy peat bogs. There is no need to put artificial drainage, or spray and cut
rushes – rushes are a sign of infertility, as well as of impeded drainage. When clover and
earthworms are established throughout the bog, sheep and cattle will eat out the rushes as the bog
shrinks and becomes highly fertile, well drained pasture.” (it is important that this work is not
carried out on species rich areas or blanket bog)
He initially increased the pH to around 5.5 to 6.0 and scattered earthworms in small clusters around

5 metres apart under upturned sods and planted clovers.
He suggested using Lumbricus terrestris and Lumbricus rubellus and other agricultural earthworms.
His worms spread around 9 metres per year.
Worms can be collected from a worm rich area, indicated by worm casts and moles, by applying a
surface spray of mustard. This can be made up of 30gm English mustard powder in 3 litres of warm
water. Stirr well and leave to sit overnight. This will bring up the earthworms over 1 square metre.
Gently wash the mustard from their skins.
Earthworm activity is stimulated by bedding muck, mature compost and seaweed sprays.
Remin Scotland produce a Volcanic rock dust that will add a wide range of minerals that might be
missing in the soil. This stimulates degraded soils in a very dilute form and helps encourage
earthworms.
“on average earthworm presence in agroecosystems leads to a 25% increase in crop yield and a 23%
increase in aboveground biomass. The magnitude of these effects depends on presence of crop
residue, earthworm density and type and rate of fertilization. The positive effects of earthworms
become larger when more residue is returned to the soil, but disappear when soil nitrogen
availability is high. This suggests that earthworms stimulate plant growth predominantly through
releasing nitrogen locked away in residue and soil organic matter. Our results therefore imply that
earthworms are of crucial importance to decrease the yield gap of farmers who can't -or won't- use
nitrogen fertilizer.” Earthworms increase plant production: A meta-analysis- J.W.Van Groenigen etal
http://www.wormscience.org/ explains how to count earthworms.
Iif you are interested in taking this further, it may be possible to get some funding
to work with earthworms through Rothamstead Research – Farminn.

Using biofertilisers
Biofertilisers nourish, recover and reactivate life in the soil.
These can easily be made on the farm.(details from The ABC of organic agriculture phosphites and
stone meal – Jairo Restrepo Rivera and Julius Hensel)
The basic ingredients are 150 litres water, 50 kilos cow dung, 2 litres mollasses, 2 litres of milk(or
whey) and 4 kilos of wood ash or finely ground volcanic rock dust(Remin). These are taken through
an anaerobic fermentation (similar to a cows stomach) for around 30 days or more. This massively
increases the beneficial bacteria and fungi that will help bring back soil life.
The fermented product is diluted around 30 x and then sprayed on the pasture. A very fine mist will
help to innoculate the soil. This could be innnoculated at the same time as using keyline subsoiling.
Composted bedding muck can be used as the basis for making a liquid tea, rich in soil beneficial
organisms.

Using composted wood chipping
Composted wood chippings should have evidence of fungal activity with white mycelial strands
running through it. Often available from local authority composting where woody material is
processed.
If this is applied to the land, or innoculated when keyline subsoiling is undertaken then this will
help to build the fungal network in the soil.
Forest soil usually has a high level of fungal activity and a small amount may help stimulate its
development in a compost, or mixed with bedding muck.
If you would like to explore any of these techniques for improving soils please let me know and we

may be able to contibute to this work and on farm training with the Water Environment Grant.
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Sector Mentor for Soils outlines simple soil tests that you can carry out on your farm to monitor any
changes in fertility and water holding capacity.
https://soils.sectormentor.com/soil-tests/which-tests-should-i-do/

