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Summary
This was our first validation trial of using a purpose grown consortium of soil microbes to aid
a commercial crop without any other external inputs. To our knowledge it was also the first
trial in the UK of the soil food web concept which utilised correct controls for scientific
validity. We are aware of other work done, and we hope to see more in the future.

The crop grown was spring barley of Planet variety. All seed used was of the same source
for all three treatments - conventional, biology and control.

The trial had its limitations mainly having to do with our readiness prior to the
commencement of seed drilling. We are a small startup company and all of the work prior to
May 2021 was done mostly by the director and a part time volunteer. Nevertheless, thanks to
the help of Robert Benford - the farm owner, and Andrew Janaway - the owner of the
contracting company, we have managed to demonstrate that without adding the biology to
the growing crop, the loss of yield could be catastrophic. Addition of the biology inoculum,
even in its imperfect state, was sufficient to achieve up to 88% of the conventional yield in
the same field.

Quality control performed by ADM revealed a low nitrogen concentration. We have been
advised that the result as low as this was acceptable this year, but in some years, a value of
minimum 1.5% would be more desirable.

It has been an experience with a steep learning curve, and the data gathered is not sufficient
for us to claim that we have a tool ready to replace all agrochemicals from all soils and all
crops in the UK. It has however given us the confidence to offer commercial trials on other
farms. We hope to gather further data and experience to scale this technology further, and
push it and ourselves to full potential.
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Introduction
The soil food web is a common grouping of soil organisms according to what
they eat (i.e. trophic groups). Trophic levels also reflect the flow of energy
through the soil food web, as all organisms consume food to get the energy
they need to grow and reproduce.[AHDB]

The aim of the trial was to compare yield between a cereal crop grown in the conventional
agrochemical system (specific to the farm on which the experiment was conducted) and one
based on the application of an inoculum of bacteria, fungi, protozoa and beneficial
nematodes.

We conducted the trial with limited resources, and with incomplete soil food web inoculum
(which was still in early development stage), therefore we were not expecting to beat the
conventional system. Our aim was to achieve 80% of the agrochemical side yield, and to
demonstrate that by not adding the biology at all, the yield would have been even lower.
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Trial design
The trial plot was part of a 5.84Ha field at Down Farm in Hampshire.

The total area was just under half a hectare and was composed of four strips of 6m width.
The rest of the field was managed using the conventional agrochemical system as chosen
by the farm agronomist.

The width of the test area and the test strips were dictated by the width of the Chafer boom
sprayer provided by the contractor - Whitewater Potatoes.

Red colour strips were sprayed with biology, whilst yellow received water each time biology
was applied.

The biology extracts were applied three times coinciding with the application of
agrochemicals on the crop. The method of extraction varied between the first and the
subsequent applications. For the first spray, an IBC tank was filled up to 750 litre mark; two
400 micron mesh pond filter bags were filled with compost and agitated after submerging by
hand for a few minutes at a time. The resulting extract was then looked at under the
microscope. Around 80 litres of compost was used.
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The second and third extracts were performed by first mixing compost with water in a 40 litre
bucket, and then strained through the same 400 micron mesh filter pond bags. Around 200
litres of compost was used for each of the sprays.

The trial was too small to measure yield using the combine harvester equipment. In order to
make the comparison as fair as possible, two adjacent 6m strips on either side were treated
as part of the trial area. These two strips were used as the conventional treatment. Yield
samples were taken by hand. Four 1x1m square frames were manufactured out of wood and
used as templates for hand harvesting using sickles. A total of 10m 2 were harvested per
strip. The yield of each of the 10m2 was assessed separately.

Threshing was done using a petrol leaf chipping machine, whilst winnowing was done with
the help of an industrial fan. Care was taken to avoid losses of viable seeds at every step of
the process. The resulting grain was weighed with kitchen scales.

Data record
Data record is not complete as per the “Trial limitations” section below.

1st application - 31st March 2021
No full biology assay was recorded. The microscope was used for fast observations only.

Soil from the test site was looked at revealing no significant amounts of elements of the soil
food web. A few weeks prior to application, this field had received a considerable amount of
compost produced by the farm owner in a process different from the one we employed. This
meant that quite a bit of organic matter was present in the soil. We therefore looked at both a
“soil” fraction and some organic matter which appeared separate. The soil sample had
nothing but bacteria in it, whilst the organic material, although the numbers were low, had
visible fungal hyphae.
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The extract was very disappointing, with the numbers of organisms such as nematodes and
protozoa so low, that we felt it was no different than applying water. Batches of compost
marked I and II were used for the preparation of the extract. No biology assay from before
the application is available.

2nd application - 27th May 2021
Having in mind the experience of the first application we sought to improve the extraction
process. We decided on a variation of the method used by Dr. David Johnson.

Around 500 litres of extract was made using 200 litres of compost from one of our
experimental batches EX01. All material was mixed with water using a paint stirrer on a drill,
and then strained through a 400 micron mesh.

All of the 5 portions of that material were assayed the day before, with the following results:

sample

bacteria
microgram
per ml

actinobac
teria
microgra
m per ml

fungi
microgra
m per ml

oomyce
tes
microgr
am per
ml

flagella
te per
ml

amoeb
ae per
ml

ciliate
s per
ml

nema
todes
per
ml

EX01 batch 1 191 0.00 195 0 116166 435623 0 380
EX01 batch 2 450 0.08 102 10 125847 338818 19,361 475
Ex01 batch 3 525 0.83 199 0 384956 135867 0 1,000
EX01 batch 4 1164 0.31 78 0 193610 319457 0 950
EX05 Batch 5 3792 2.36 0 22 338818 225878 0 1,140

From the above chart we can see that the element which was present at the highest
concentration was beneficial protozoa. Numbers as high as this don’t normally occur in soil.
We needed to produce an inoculum with such high concentration of organisms in order to
apply to a large area.

Soil biology assays were not performed.

The application was performed using a 24m Chafer boom sprayer as previously.

3rd application - 15th June 2021
The extract for this application was a combination of three different preparations. The first
was a straight extract from three different piles of compost. The second was an extract from
a concentrated bacterial feeding nematode culture and the third was an infusion which spent
a night getting aerated with a compressor air source.
The resulting biology in the extract was the following:
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sample

bacteria
microgram
per ml

actinobac
teria
microgra
m per ml

fungi
microgra
m per ml

oomycetes
microgram
per ml

flagella
te per
ml

amoeb
ae per
ml

ciliate
s per
ml

nemat
odes
per ml

extract to
field

Not
counted 0.00 124 0 135527 145208 29,042 6,460

Soil biology assays were not performed.

Harvest results - 13th August 2021
The following results were achieved:

type result in g g/m2 t/Ha

Conventional 2 6271 627.1 6.27

Conventional 1 4748 474.8 4.75

Biology 2 4190 419 4.19

Biology 1 3550 355 3.55

Control 1 2961 296.1 2.96

Control 2 2599 259.9 2.60

And in graph format:
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Samples were sent out for quality control with the following results:

Trial limitations
The trial was subject to several limitations which we could not address at the time, but will be
able to as our resources and experience grows.

1. Biology which we were working with was not yet developed to the level we were
looking to achieve. There are minimum levels of bacteria, fungi, protozoa and
nematodes which the inoculum has to achieve in order to provide the plants
adequate nutrient cycling and diversity to help compete with diseases. We were only
happy with three of the four groups in the third application, and mostly with one group
in the second. The first application had inadequate levels of microorganisms.

2. Because we were not ready on time, we could not apply the biology prior to seeding.
This meant that the crop had to start in difficult conditions with no microorganisms to
work with.

3. Due to the small size of the trial we could not use our own seeds and coat them with
biology. The seeds were coated with fungicide, and therefore the first application
could not happen until they germinated.
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