
What are management
zones?
Management zones are 
different areas of a field
defined by soil type. The key
factor when deciding zones 
is that a crop will respond,
perform and behave in a 
similar way within each zone.
The management of the 
crop within that zone can

Improving performance through precision 
farming depends upon combining the most
appropriate technologies with the best modern
agronomy and decision support, believes 
precision agronomy leader, SoilQuest. But 
fundamental to everything is the most precise
understanding of soils and their
variation across every field.

Management zones

Once the 
field is zoned 

according to soil type,
most management 

factors generally fall 
in line.”

“

Soil type determines the 
biggest variation in yield. If you
compared a yield map of a field
with a map of its soil type, you’d
find there’d be a correlation of
around 85-95% between the
two. Other yield-influencing 
factors, such as blackgrass 
and slugs also have a strong
correlation with soil type. So
mapping a field and then 
cropping it according to its soil
is a fundamental way to ensure
you optimise yield potential. In
essence, this was the original
basis for the positioning of
hedgerows.

It’s also the principle behind
management zones –– areas
within fields defined by soil type.
To get the best out of these
zones firstly requires an accurate
and reliable method to measure
them, point out Stuart Alexander
and John Lord, of Agrii’s
Soilquest service. A better 
understanding of how they’re
defined also opens up a host 
of opportunities to boost yield.

Farming in 
the zone
Ensuring crops perform to their optimum
potential means focusing closely on their 
individual circumstances and adapting inputs
accordingly. CPM finds out how dividing fields
into management zones can help.

By Tom Allen-Stevens

The key factor when deciding zones
is that a crop will respond, perform
and behave in a similar way within
each zone, says Stuart Alexander.
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At Glebe Farm, Saxelby near Melton
Mowbray, father and son team Bill and
Eric Wright don’t manage their 1600ha
of cropping in fields any more –– they
concentrate on managing by soil zones.
In fact, they now go as far as insisting
that all the land they farm on contract is
scanned and zoned through Agrii’s
SoilQuest service as part of each new
agreement they enter.

JN Wright and Son grow mainly 
winter cereals and oilseed rape on 
their own land and under a variety 
of contract agreements across a wide
area of north Leics and south Notts.
Altogether, the family currently farms
more than 30 separate parcels of land
with a huge range of soil types.

“We had all the ground at Glebe
Farm SoilQuested when we moved
across from Rothley three years ago,”
explains Eric Wright. “Up to 2010, we’d
been using a grid-based mapping 
system as the basis for variable rate
fertilisation. Since seeing the extra value
of conductivity scanning on one of our

contract farms, though, we’ve made it
our standard.

“It’s vital we rapidly get to grips with
the ground we take on –– it helps 
deliver the best returns for both 
ourselves and our contract partners.
The scanning, supported by accurate
laser soil-texturing and soil analyses,
give us the complete picture of a farm
from the outset. That’s invaluable in
fine-tuning our immediate farming 
operations so we don’t have to rely on
trial and error. It also allows us to look
after soils better for the longer term,
which is reassuring for our partners 
as well as beneficial for us.”

They’ve found the zoning approach
has identified very considerable soil
variations across the land they farm 
–– as well as providing duplicate field
maps to contract partners for their own
information. “We now both have a much
better understanding of the potential of
every piece of ground, and what’s 
needed to make the most of it on a
consistent basis.”

Bill and Eric Wright work closely with
John Lord and the SoilQuest team to
vary all their N, P, K and lime inputs,
and seed rates carefully to the precisely
zoned and soil-textured fields they now
have. Major savings have been made in
lime use, and applying phosphate and
potash to the specific needs of each
part of every field is paying dividends 
in improving yields. Likewise, varying
the seed rates of both their cereals 
and OSR according to soil status is
enhancing crop performance.

They access all their maps and
applications through the new on-line
Agrii Precision Services portal, and this
is bringing further benefits. Linking all
their input records with yield mapping,
for instance, is allowing them to 
produce field gross margin maps.
At the same time, they’re looking at
calculating machine work rates by 
soil zone to improve planning and 
operations. They’re also integrating 
an Agrii automatic weather station 
on their furthest Notts unit into the 

system for even greater local precision.
“The more we work with the Agrii 

system, the more we see just what can be
done through the extra precision we have
in both our fieldwork and record-keeping,”
concludes Eric Wright. “We’re building on
it increasingly to make the most of the
many opportunities offered by the latest
technologies linked with the best decision
support services.”

Zoning forms the foundation for farming agreements

therefore be tailored specifically,
according to its requirements.

There can be different 
criteria that determine how the
zones are defined –– you might
have different zones for areas 
of heavy blackgrass or rabbit
damage, for example. But often
there’s a correlation between
these factors and the soil type 
–– blackgrass is often worse on
the heavier parts of a field, for
example. So once the field is
zoned according to soil type,
most management factors 
generally fall in line.

How do you define 
different zones?
According to the Albrecht system
of soil analysis, the ability of 
a soil to hold nutrients is 
determined by its cation
exchange capacity (CEC). 
Soil contains negatively charged
clay particles and organic matter
that bind to positively charged
cations, such as potassium,
magnesium and calcium.

A clay soil would have a 
high CEC, able to retain a high
nutrient saturation, while a 
sandy soil would reach nutrient
saturation at a much lower level.

So it therefore makes sense to
define the zones by CEC, or the
clay content of the soil.

How do you measure
these differences?
The first step is to carry out 
an electrical conductivity (EC)
survey of the field. This is best
carried out as soon as possible
after harvest. Typically, the 
scanner employed to do this 
will travel above the soil surface
and signals will be passed

through the soil to measure 
conductivity at two depths. The
Veris scanner, used in the
Soilquest system, has discs that
penetrate into the soil surface
and measure conductivity at
30cm and 90cm depth. It’s a 
system that’s been used for 
11 years and has now mapped
160,000ha across the UK.

The scanner completes two
circuits of the field and then 
travels typically at 24m bout
widths, taking three readings/sec.
It won’t identify the soil type, 
but a clay soil has a higher 
conductivity than a sandy 
soil, so differences will be 
picked out in this way. Stony
soils will also have a different
reading, so on brash, for 
example, the shallow areas 
can be picked out from areas 
of deeper clay.

The relative conductivity of
your soils won’t change over
time, so this scan is a one-off
process that can form the basis
of zoning and subsequent 
management plans.

Eric Wright insists that all the land 
they farm on contract is scanned and
zoned as part of each new agreement
they enter.

How is this information
used?
The conductivity scan produces
a variance map, and the 
measurement at two depths
gives an idea of shallow areas
and where soils are deeper.
Altitude is also displayed, and
the information is combined to
form management zones of 
similar soils.

These form the basis of 
sampling –– 20-25 cores are
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The Veris scanner, used in the
Soilquest system, has discs that
penetrate into the soil surface and
measure conductivity at 30cm 
and 90cm depth.

A clay soil is able to retain a high
nutrient saturation, notes John Lord,
while a sandy soil would reach nutrient
saturation at a much lower level.



taken in a W-pattern in each
zone and representative samples
are sent to a lab for analysis.
This gives absolute values for
the sand, silt and clay content 
in each zone, as well as nutrient
indices (phosphate, potash 
and magnesium, in addition 
to the pH).

What is the aim 
on farm?
In the first instance, this allows
variable rates of nutrients to be
applied, according to soil type.
So it may be beneficial to 
maintain clay soils at K Index 2,
for example, while trying to 
raise sandy soils above K Index
1.5 may be a waste of applied
potash.

SoilQuest isn’t just about dividing
fields into the most effective
management zones through 
conductivity scanning, laser 
soil-texturing and soil analysis.
From this essential base, we help
growers integrate the most
appropriate GPS-based farming
technologies with their own
knowledge and experience 
and the best research-led local
Agrii agronomy.

We put the most up-to-date
precision agronomy information
and intelligence at growers’ 
fingertips through the on-line
Agrii Precision Services portal 
for rapid and effective decision-

Sponsors message
making and record-keeping. This
innovative portal also gives access to
the growing range of Agrii decision 
support services we offer through 
our network of local weather stations,
monitoring sites, and pest and 
disease prediction models.

Discover how SoilQuest can 
work for you at www.soilquest.co.uk
or call our customer services team
on 0845 6073322 to be put in touch
with one of our local specialists.

Potentially far greater benefits
can be achieved through varying
seed rates. Establishment 
percentage varies according 
to clay content, so quite an
accurate numerical value for
expected establishment can be
applied to each zone. Typically
this can vary by +/- 30% from a
base value and may result in
some areas receiving as much
as double the seed rate of other
areas. Varying the seed rate in
this way can ensure a more even
plant count right across the field.

A plant’s ability to access
nutrients and its yield potential
are also related to soil type.
Trials carried out by Agrii have
refined understanding in this
area, while the industry-funded
Auto-N project has revealed N
use is hugely dynamic and
relates directly to local soil 
type. Using this information, 
in conjunction with the 
management zones, growers
and agronomists can match
nutrient requirements and 
applications more closely to 
a crop’s yield potential.

The zones can also help with
blackgrass management. Work
carried out at Agrii’s Stow Longa
site has shown how increasing
the seed rate can reduce the
blackgrass burden, for example.
The zones allow the seed rate to
be increased in areas of high
infestation, without raising the
lodging risk where blackgrass
pressure is lower.

What are the potential
benefits?
On-going trials by Agrii have
identified varying seed rates
brings an increased margin over
seed cost of £65-70/ha. But any

application that can be variably
applied can be done so within
the zones. Likewise, monitoring,
such as soil sampling and tissue
testing, can be focused on 
individual zones, giving a much
more accurate idea of actual
crop needs, rather than 
averaging over an entire field.
Moreover, compost could be
variably applied to build up
zones with low organic matter, 
for example.

Trials are already feeding in 
to provide information on how
nutrients can be spatially varied.
Ultimately the aim would be to
get to a stage with the R&D
where seed rate can be spatially
varied according to a given
blackgrass population or slug
burden, for example –– potentially
any trials results can inform on
how to refine inputs applied
across the zones.

The more the zones are used,
the more data can be gathered,
and this is available to the 
grower, agronomist and 
decision-support specialists
through the Agrii Precision
Services (APS) web-based 
platform. The information can 
be used for cross-compliance
purposes, and yield data can 
be built in to monitor progress.
This can then be used to inform
how management practices are
refined going forward, and so 
the benefits build year-on-year. n

The raw data is extracted, interpreted,
processed and krigged (interpolated)
to create a soil map showing the
variation in the field.

Compost could be variably applied to
build up zones with low organic matter.

Establishment percentage varies
according to clay content, so a more
even plant count can be ensured by
tailoring varying seed rate across 
the zones.

The boundaries of the soil type on the variance map (left) allow management
zones to be created (right) and each zone is then sampled.

Management zones: 
top tips

l Establish an accurate record
– an EC scan brings you a 
reliable map of your soil 
variability that won’t change.

l Keep it current – management
zones can be used from 
cultivations right through to 
spraying crops off for harvest.

l Explore the possibilities – 
managing the crop within each 
zone to optimum potential 
means doing more than just 
variably applying nutrients.
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