Using novel legumes for building soil
fertility Whitehall Farm, Farcet
Cambridgeshire.

A case study

Background to project

Most organic farmers are familiar with using green manures for building
and maintaining soil fertility, but their full potential is underutilised in the UK.
Although many species are available, only a narrow range of species
(mainly red or white clover) are used and the main reason they are
underused is a lack of information on their agronomic performance and
nitrogen fixing potential under UK conditions. Also, it is likely that they are
going to play a more important role as part of a sound soil management
plan to prevent nutrient loss from farming systems. It is therefore essential
that growers become more familiar with the different types and how they
can be used in farming systems.

Project Aims

As part of a large project to investigate soil fertility management strategies in organic and vegetable pro-
duction (Defra OF 0363) a key aim was to compare the performance of a range of green manures at eight
different farm sites. Sites were chosen to encompass a range of farming systems, soil types and locations
in England. Species were evaluated in terms of emergence, weed suppression, biomass production, and
amount of N incorporated into the soil when turned in. The effects on the subsequent crop in terms of
weed and volunteer growth, canopy growth and yield were also assessed.

Farm details

Location: Farcet, 6 miles south of Peterborough.

Farm size: 100 ha

Farm type: Intensive vegetable, with some arable

Date of first conversion: 2008

Altitude: O m

Annual Rainfall: 565 mm

Soil type: Organic sandy clay loam

pH 7.2, P index 4, K index 3 Organic matter 23.8 % (very high)

Farm description

Whitehall Farm is in a prime vegetable growing area in the fens, close to Peterborough. The total area is 100
ha which entered a stepwise conversion in August 2008. All soils are grade | or II.

The most unusual feature planned for this farm is an agroforestry system consisting of 4000 apple trees un-
derplanted with arable and vegetable crops.

The farm in in the organic entry level scheme and also has some features for the higher level scheme in-
cluding soil protection measures, public access and farmland birds which are being monitored 8 times a year
during conversion.

Cropping details and Rotation

The 100 ha will be 20 ha vegetables, 40 ha cereals and 40 ha clover. About half of this will be covered with
4000 fruit trees to form an agroforestry system.

Two rotations are planned for the farm:

1 year clover vegetables cereals vegetables cereals

(undersown)

Clover  cereal/clover cereal/clover cereal/clover vegetables
(Based on minimum tillage system)

£9£0 40 uononpoud ajgelaban pue ajgese diuebio ul saibarens Juswabeuew AljniaH

9

AL

~

arden
organic




Current practice with green manures

Organic methods of building soil fertility are just being established as this farm as it passes through a step wise
conversion. A number of ideas are being trialled to find the best species for different situations. The different
methods include:

1. Undersowing into spring wheat. This requires species that will establish well under the shade of a cereal crop,
but not compete against it. It should then show rapid establishment once the cereal crop is harvested.

2. Oversowing spring or winter wheat into a bed of already established clover. The challenge here is to ensure
that the clover does not become too vigorous and compete against the cereal crop. This could involve the
clovers being lightly cultivated to knock them back before the cereal is sown into them.

Background to green manures trialled

Red clover ( Trifolium pratense )—this is one of the most commonly grown short to medium term green
manures. It is generally reliable showing good weed suppression and biomass production. There are concerns
that growing it too often can result in a build up of nematodes (Ditylenchus spp.) and soil borne diseases such
as sclerotinia.

White clover ( Trifolium repens ) Most commonly grown in longer term leys, and for grazing. It is less rapid
initially than red clover, but can produce a lot of biomass and shows good persistence. Both small leaved and
medium leaved varieties are being tested here,

Crimson clover ( Trifolium incarnatum ) - good as a rapidly growing short term annual, perhaps most often
known for its spectacular display of flowers.

Yellow trefoil / black medic (  Medicago lupulina ) - a low growing perennial, it is can be used for undersowing
in cereals or even other vegetables to establish a short to medium term green manure.

Subterannean clover ( Trifolium subteranneum ) this is a particularly low growing clover with long branched
creeping stems. It is thought to be particularly suitable for intercropping.

Birdsfoot trefoil ( Lotus corniculatus ) - has a distinct crown with several stems but no stolons. It should not be
cut too close the ground below its growing point. It is not a particularly competitive plant so is suitable for
intercropping.

Alsike clover ( Trifolium hybridum ) This is better adapted than red or white clover to damp conditions and
acidic soils. However under more favourable conditions it will perform less well than red or white clover.

Part 1: Performance of green manures when undersown

Establishment

The spring wheat crop was drilled 11 April 2008 then the various legumes broadcast onto the surface 11
days later.

In all varieties, establishment of the clover crop was far better where it was undersown in a cereal than
when it was grown alone. Pigeons and sitona weevils were attacking the clover plants but the presence of
the cereal reduced this damage considerably. These undersown crops had the largest plant populations
and larger plants also. The red clover and the crimson clover had suffered the most damage in the stand
alone crops.

Alsike clover Birdsfoot trefoil Crimson clover

Foa R e
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Canopy development

By September, the wheat had been harvested and the canopy development was assessed with both
pure stands of clover and undersown crops. The red clover and the crimson clover performed poorly
under either situation on this soil type. They were too slow to establish and also got eaten badly, allowing
large numbers of annual weeds to develop. Subterreanean clover also grew very slowly and never really
established a proper stand under either system.

The birdsfoot trefoil grow moderately well as a pure crop, although the ground cover was slightly uneven
and grew in clumps. When undersown, it grew very poorly, not being able to tolerate the shade of the
cereal.

Alsike clover was one of the better species for sowing directly on this soil, and also performed
reasonably well when undersown.

The yellow trefoil (black medic) and the medium leafed white clovers performed the best both when sown
as pure stands and undersown. The variety, AberHerald showed the best performance of the undersown
white clover crops. The small leafed clovers also performed very well as pure stands but were less able
to withstand the competition from undersowing.

Figure 1 Ground cover (27 September 08)
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Part 2: Performance of cereal sown into established population of clover

The aim of the trial was to investigate the feasibility of sowing of spring wheat into a population of already
established clover. Seven varieties of white clover (small and medium leaved varieties) and black medick and
birdsfoot trefoil were already growing at the site. The winter wheat was then sown into the clover crop in three
different ways:

1. Directly sown, no treatment

2. One pass of the dynadrive through the clover crop before sowing

3. Two passes of the dynadrive through the clover before sowing

The aim of the dynadrive treatment was to reduce the vigour of the established clover to reduce the competitive
effects against the wheat.
Figure 2. Effect of dynadrive treatment on ground
covers of crops The following trends were observed :
Where the wheat was sown directly into the
Ground cover clover, the clover was too vigorous and establishment

of the wheat crop was poor
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Dynadrive treatment

Some varieties and species were less competitive against the wheat than others (see figure 3):

. The small leaved white clover varieties, AberPearl, AberCrest and AberDale had the smallest competitive
effect resulting in the largest cereal ground cover.
The larger leaved varieties, AberDai and AberHerald were more competitive against the cereal, reducing its
ground cover.
Yellow trefoil (Black medic) and birdsfoot trefoil were far too competitive resulting in very little cereal growth.

Figure 3, Effect of variety on ground cover (onlyt  he single dynadrive treatment included, for clarity )
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Conclusions and recommendations

Undersowing

Both the small and medium leaved white clovers showed the best establishment and competition
against the weeds on this soil when grown as pure stands

Medium leaf white clovers and yellow trefoil were the best for undersowing. Most other species were
unable to thrive under the competition from the cereal plant.

Red clover which is normally a safe choice performed poorly in comparison to other species in this trial
on this site

Drilling cereal into a crop of established clover

The small leafed white clovers competed least against the cereals.

Larger leafed clovers, birdsfoot trefoil, and yellow trefoil were unsuitable for this sowing method.

At this site, one pass of the dynadrive achieved the best balance between reducing competitive effects
of the clover, without reducing it so much that weed populations were increased.

Achieving the population balance between the clover and the wheat is difficult and would almost
certainly vary with site, and perhaps also season. Therefore the trial should be repeated for a number of
seasons at a range of sites.

Comparison with other sites

This trial differed from the other sites, as it employed two novel methods of establishing green manures, so
a direct comparison is not possible. The general conclusions from the other farm sites were:

At other sites, red and white clover were reliable choices although in some cases other species
established more rapidly. Lucerne and white clover showed better persistence than red clover although
they were slower to establish. Red clover at this site proved an ureliable choice, unlike other sites.
Persian clover performed well at all sites, and showed its potential as a rapid growing annual with good
weed suppression.

Cutting management was more important in some varieties than others — more work needs to be done
to establish appropriate management regimes for these crops.

Some crops were quite weedy at the time of incorporation, but a considerable amount of nitrogen was
held in the biomass of the weeds.

Yields of following crops were generally larger after red clover, white clover or lucerne. The annual
green manures (Persian and crimson clover) had died off and in some cases, left the ground with little
crop cover for a period of months before the next test crop was grown. This resulted in some nutrient
loss and lower yields. This demonstrates the importance of choosing the most suitable fertility building
crop for the time period available.

Project information
This leaflet has been produced as part of the DEFRA funded project

Fertility management strategies in organic arable a  nd vegetable production OF 0363

Would you like to take part in our
research?

Contact

Anton Rosenfeld, Garden Organic,
Coventry, CV8 3LG

Tel: 024 76217738

E-mail arosenfeld@gardenorganic.org.uk

www.organicveg.org.uk

DISCLAIMER
The information contained in this leaflet has been compiled from a range of sources. It is accurate to the best of our knowledge.

Authors are not responsible for outcomes of any actions taken based on this information.
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