
The New Farming System Rotation Experiment

The New Farming Systems Rotation trial started in 2007 on a sandy loam soil at
Morley, Norfolk. The trial has a fully replicated factorial design and uses farm
scale equipment on main plots (12m x 36m), with each plot subdivided into
three 12m x 12m areas to examine nitrogen dose interactions. The systems
being evaluated feature a range of cover cropping approaches; including the use
of long-term clover intercropping established within a conventional combinable
arable rotation.

Here we focus on the performance of a small leaf white clover pelleted seed (cv
AberPearl) sown in August 2007, re-sown by broadcasting (cv. AberHerald) in
August 2015 (FAILED) and again re-sown in August 2017 by drilling as a season-
long cover crop (cv. AberDai) and allowed to naturally regenerate each season.
The study considers three rotational progressions: :

• Winter cropping; Conventional approach (Benchmark of current systems)
• Spring cropping; Maximising spring crops for cover crop use in the systems
• Unbalanced cropping; A mixed rotation of spring and winter cropping

Overlaid by three nitrogen (N) doses:
• Untreated; 0% N of standard dose for the crop grown
• Half dose; 50% N of standard dose for the crop grown
• Full dose; 100% N of standard dose for the crop grown

The New Farming Systems Experiments are supported by The Morley Agricultural

Foundation and The JC Mann Trust. Research is delivered through NIAB TAG. The

dataset presented here is a subset of a larger dataset investigating fertility building

using clover intercropping and seasonal legume and non-legume cover crops.
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The impact of clover intercropping on yield, margin and 
soil properties in a long running UK field experiment

Table 1 Effect of clover intercropping, irrespective of rotation, on crop yield (t/ha) and cumulative 
margin over N (£/ha). Highlighted yields are significantly different (P=0.05) within a year.
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Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 -

0% Nitrogen

Current 0.76 4.57 1.28 7.86 - 3.68 5.54 4.05 3.90 3.76 1.81 4.91 7,112

Clover 0.69 5.40 1.17 8.90 - 3.60 5.74 4.25 3.86 - - 6.19 6,040

50% Nitrogen

Current 1.24 7.05 1.24 10.80 - 3.55 9.37 7.19 8.27 6.44 3.20 9.33 10,419

Clover 1.20 7.41 1.38 10.87 - 3.69 9.20 7.39 8.46 - - 9.58 8,271

100% Nitrogen

Current 1.51 9.28 1.32 10.92 - 4.24 11.00 8.36 10.31 7.22 4.07 10.33 11,556

Clover 1.39 9.33 1.37 10.82 - 4.28 10.97 8.49 10.13 - - 9.81 8,783

LSD 0.311 0.815 0.632 0.649 - 0.697 0.650 0.640 0.687 - - 0.978 -

CV 18.4 8.2 35.2 4.6 - 13.0 5.3 6.9 6.5 - - 8.4 -

The impact of clover intercropping on yield and margin
Table 1 reports the mean yields for each year as a mean of all rotations. Individual
years are analysed using ANOVA adjusted for soil electrical conductivity as a covariate.
Significant differences between treatment means are identified using a post hoc Tukey
test with a 95% confidence interval. Yield responses to clover intercropping were most
apparent in the winter wheat cropping. Significant yield responses (P=<0.05) only
occurred in the 0% nitrogen. Yield responses with clover tended to be more variable in
the break crops, possibly due to seedbed conditions and time for clover recovery.
Margin over N, calculated as output minus N fertiliser costs (for each production year)
and minus total clover costs (seed and establishment costs), allocated as an average
annual cover crop cost (£48 pa.). With the clover intercropping, cumulative margin was
decreased at all N inputs, mainly because of the associated establishment costs and
loss of income where no crop returned a yield in 2018 and 2019.

Clover intercropping

The use of clover within cropping systems has been most associated with
organic systems whereby the use of clover / grass leys are used as breaks within
the rotation to build soil fertility.

Using clover intercropping in conventional arable rotations is less well examined
and this poster explores how novel approaches to cover cropping might
contribute to fertility building in arable farming systems in a long running UK
field experiment.

Conclusion
In the future, clover intercropping may be most valuable where a substantial
reduction in artificial fertiliser allows, particularly reducing N doses from 100% and
50% to 0% for the crop grown. However, the margins associated with intercropping
make this less viable in conventional arable systems under current practices.

In existing cropping systems, to maximise the potential from clover intercropping the
clover should be established by drilling the seed and allowing a full season without
cropping, a season long cover crop to enable the clover to become established and
more robust to cultivation and cropping.

Figure 2 Data points and relationship between ground cover (%) and season (year) for the impact of 
rotation (top) and nitrogen dose (bottom). Green bars indicate clover re-seeding.

Clover recovery

In autumn of each season (2009-2020), clover recovery was assessed in each
sub-plot by visually scoring the percentage ground cover (GC) of the white
clover. The recovery of clover has shown to be markedly different between N
doses (Figure 1) with a reduction in GC with increasing N doses applied. In 2013
(after 5 years) clover GC was shown to be negligible and the decision was made
to re-sow by broadcasting the seed into stubble prior to cropping which resulted
in poor establishment. This decision was made to lessen the financial impact for
an arable farmer. However, due to poor establishment the decision was taken to
re-sow the clover in August 2017 by drilling into stubble after light cultivation
and left as a season long cover crop i.e. not cropped for a full season to allow the
clover to establish.

Since first sown in August 2008, the reduction of clover GC can clearly be seen
over the six seasons (2009-2014) which resulted from both crop competition and
the addition of nitrogen fertiliser (Figure 2). The impact of rotation does have an
affect on how well the clover recovers, i.e. winter cropping results in the least
amount of time between harvest and drilling for the clover to recover. The
increase in fertiliser dose has the strongest impact on clover recovery compared
to the rotational impact. Since resowing the clover in 2017 the clover has
recovered well over the period 2018 to 2021. In 2021, the clover GC was 66% in
the 0% N and reduced by 18% from 0% N to 50% N and 27% from 50% N to
100% N suggesting clover recovers better where lower doses of N fertiliser were
applied and where there was less crop competition.

Figure 1 Clover recovery in autumn 2020, at 0% N, 50% N and 100% N (from l to r).
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NOTE: Yield figures in bold/italics are excluded from yield analysis but used in cumulative margin


