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1 Background

Vining peas are vulnerable to poor soil conditions and soil borne pathogens. Cover crops can be used to improve soil
structure and health. They also have the potential to mitigate disease risk from soil borne pathogens. These attributes
in addition to the growing recognition cover crop’s environmental benefits render them a potential agronomic tool in
vining pea production.

Cover cropping is a complex niche subject and their use in vining pea rotations is poorly documented. The purpose
of this project is to investigate the effects of cover crops on vining pea development with reference to soil health and
foot rot. Additionally, the effect of catch crops on following cereals was studied. Here cover cropping is defined as
over-wintering vegetative cover (preceding peas) and catch crops as a fill between vining peas and the following crop.
This document presents the findings and analysis of three trials (out of nine) hosted by GPC growers. It is the third
report in a series of three technical reports. The trials have assessed the use of a selection of common cover crops with
numerous soil and plant criteria monitored.

The ultimate objectives of these trials are to determine the suitability of cover cropping in vining pea rotations, to show
how and where they may be employed with particular focus on improving our understanding of foot rot management.



2 Trial methods

Four cover crop mixes and three catch crop mixes were trialled alongside control measures and the field standard
(Custom). The mixtures are detailed in table 2. The trial adhered to a simple strip trial layout. Cover crop strips
were drilled parallel to then be partially overlapped by perpendicular catch crop strips later on (see figure 1). This
resulted in field areas that had overlapping treatments. Where only catch crops are drilled, the treatments will be
abbreviated with the prefix ” Post” in this document (see table 2 for further clarification). It is important to note
that this layout cannot completely distinguish field effects from treatment effects in some cases but was necessary
considering the practical implications of the trials (i.e. space). The trials were repeated at three sites in the East
Riding of Yorkshire with different soil types, foot rot pressures and drilling dates.

Table 1: Trial sites

Field name Location Drilling window Foot rot pressure Soil type
Molescroft 29 Beverley Late drilled Moderate foot rot risk Variable sandy loam atop
conferred by Aphanomyces variable sub-soil
and Didymella
Eastfield FNW  Bainton Mid season Very light foot rot risk from Medium sandy clay loam with
(far north west) Fusarium cover cropping and min-till
history
Vicarage FS Asselby Early drilled Low risk from Fusarium and Free draining sandy loam

(far sands)

Didymella

with poor inherent structure

The trial at Vicarage FS was performed in duplicate, with one trial shallow disc cultivation in front of vining pea
drilling whilst the other was ploughed. This was done to investigate the interactions between cover cropping and
cultivations on vining peas, plus any effect of contaminants at vining as ploughing reliably buries surface trash which
could become a contaminant. Through-out the text these trials are distinguished after the cover crop stage assessments.
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Figure 1. Experimental layout of field trials.

Figure 1: Trial plot layout. Crosses denote overlapping plots.



Table 2: Treatments / Species mixes

Name in text Species mix Rate
Control Stubble n/a
Vetch 100% Winter vetch (Latigo) 40kg/ha
Oat + Radish 45% Oil radish (Defender), 55% Black Oat 25kg/ha
Oat + Clover 75% Black oat (Codex), 25% Berseem clover (Otto) 40kg/ha
Oat + Phacelia 60% Black oat, 40% Phacelia (Angelica) 25kg/ha
Post Control Stubble n/a
Post Radish 90% Phacelia, 10% Oil radish 18kg/ha
Post Buckwheat 10% Phacelia, 90% Buckwheat (Hajnalka) 20kg/ha
Post Clover 38% Phacelia, 62% Berseem clover 12kg/ha
Control:Control ”Control” ”Post control” overlap -
Radish:Radish ”Oat + Radish” ”Post Radish” overlap -
Phacelia:Buckwheat ”Oat + Phacelia” ”Post Buckwheat” overlap -
Clover:Clover ”Qat + Clover” ”Post Clover” overlap -

Numerous soil and plant parameters were assessed at various times through-out the rotation. Samples and assessments
were made before cover crop drilling, prior to cover crop destruction, prior to vining, shortly before catch crops were
destroyed, and in the late spring in 1st wheats (results pending). Through-out the text these points are referred to as
Pre-cc, Cover crop, Vining pea, Catch crop, and 1st wheats respectively.

Soil properties examined included;

SMN (soil mineral nitrogen) at various depths

Macro-nutrients including phosphorus, potassium and magnesium

Soil organic matter (LOI) and pH

Soil moisture

Compaction (penetrometer resistance)

Assessment of soil structure (VESS)

Innoculum pressure for foot rot pathogens Fusarium solani and Didymella pinodella

Assessments of crop health and responses included;

e Vining pea biomass

e Vining pea yield

e Severity of foot rot development

e Estimates of straw and cereal yields

There were three relevant foot rot pathogens. Fusarium solani, Didymella pinodella and Aphanomyces euteiches which
are referred to by their genus thought the text. Fusarium and Didymella were frequently monitored with Aphanomyces
levels determined to be considered in analysis. Details on methods, timings, analysis and replication are given in the
appendix. All chemical analysis of soil samples was performed by Hillcourt Farm Research.

Weather

Cover crops were drilled at the end of a very dry summer (2018). Despite this they developed well. The winter of
2018/2019 was dry and temperatures were typical. Spring 2019 saw a dry warm period in late February, followed
by a generally cool middle with prolonged dry periods. Fairly normal conditions returned by late spring 2019 and
remained, broken only by a week of heavy rainfall in mid-June. Harvest and the autumn of 2019 was wet.



3 Results

3.1 Soil mineralisable nitrogen (SMN)
3.1.1 Cover crop

At Molescroft 29, SMN varied considerably in the 0-30cm soil profile but no distinct treatment effects were seen.
SMN was approximately 4-fold lower in the deeper soil profile and no significant differences between treatments were
observed, due o the restricted development of cover crops at this site. The Control here was the only treatment to
have any appreciable ammonium. SMN in the 0-30cm range at Eastfield FNW was greatest in the Oat + Clover
treatment. The 30-60cm soil depth demonstrated the mopping up ability of cover crops because nitrogen had leached
into deeper soil in the Control. Practically no SMN was recorded in the deeper soil when cover cropped. Patterns of
SMN abundance at Vicarage F'S were similar to those seen at Eastfield FNW. At both Eastfield FNW and Vicarage FS
the Oat + Clover mix maintained the highest SMN in the 0-30cm depth of soil. This could have been a consequence
of nitrogen contributions from the clover, a leguminous species. However, the Vetch treatments established well but

had modest levels of SMN.
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Figure 2: Soil mineral nitrogen at cover crop stage (January 2019). 0-30cm and 30-60cm soil depth
(left to right). Molescroft 29, Eastfield FNW, Vicarage FS (top to bottom).



3.1 Soil mineralisable nitrogen (SMN)

3.1.2 Vining pea

At vining pea stage, SMN was consistent throughout the soil depths at Molescroft 29, around 15-20 kg/ha with no
differences between treatments. At Eastfield FNW, SMN in the top 30cm did not change much since the winter,
although a considerable rise in SMN in the Oat + Radish treatment was observed. Downward movement of SMN had
occurred since the previous sampling period where also, an exceptionally high increase in SMN at 30-60cm depth in
the Oat + Clover treatment was seen. There were no significant treatment effects observed at neither the ploughed
nor shallow disc trial at Vicarage FS. However, there was a spike in SMN in the 30-60cm depth in the ploughed trial
from Vetch, most likely a consequence of burying the vetch plants at ploughing depth.
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Figure 3: Soil mineral nitrogen at vining pea stage (July 2019). 0-30cm and
30-60cm soil depth (left, right). Molescroft 29, Eastfield FNW, Vicarage FS
shallow disc, Vicarage FS plough (top to bottom).



3.1 Soil mineralisable nitrogen (SMN)

3.1.3 Catch crop

SMN was greatest in un-vegetated plots at this stage. Catch crops showed variable capacities to intercept residual
nitrogen with oil radish taking up most. There was no significant difference in SMN between catch cropped treatments
at any site. Nor were there differences between cover crop only treatments. However, there was a notable treatment
effect on ammonium at Eastfield FNW and Vicarage FS (shallow disc). Oat + Phacelia treatments had significant
and considerably greater quantities of ammonium compared to all other treatments. This has been observed slightly
more subtly earlier in the trial and in previous trials.
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Figure 4: Soil mineral nitrogen at catch crop stage (September 2019). 0-30cm soil depth. Molescroft 29, Eastfield FNW,
Vicarage FS shallow disc, Vicarage FS plough (top left to bottom right).



3.2 Soil nitrogen supply (SNS)

3.2 Soil nitrogen supply (SNS)
3.2.1 Cover crop

At Molescroft 29, there were no significant differences between treatments in SNS at cover crop stage. However, the
Control treatment had less SNS than most other treatments here whilst the Oat + Radish treatment had more than
double that of the Control and as was observed at Molescroft 29, the SNS values at Eastfield FNW were lowest in the
Control and Vetch treatments respectively. The Oat + Clover treatment accrued the greatest quantity of nitrogen
at this stage, a consequence of high nitrogen interception and perhaps the clover component. SNS at Vicarage FS
was lowest in the Control and highest in the Oat + Clover treatment. Here, the Vetch treatment had far higher SNS
compared to the other sites which was due the relatively greater biomass attained by the Vetch at this site. Overall,
the Control had the lowest level of SNS at all sites whilst Oat + Clover fared well.
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Figure 5: Soil nitrogen supply at cover crop stage (January 2019). Molescroft 29, Eastfield FNW, Vicarage FS (left to
right).

3.2.2 Vining pea

At vining pea stage, the only significant treatment effect on SNS was seen in the shallow disc trial at Vicarage F'S where
the Control plots yielded approximately 80kg of nitrogen less per hectare than cover cropped treatments. Generally
speaking, the Oat + Clover treatment had high/highest SNS in all trials.
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Figure 6: Soil nitrogen supply at cover crop stage (July 2019). Molescroft 29,
Eastfield FNW, Vicarage FS shallow disc, Vicarage FS plough (top left to
bottom right).



3.2 Soil nitrogen supply (SNS)

3.2.3 Catch crop

At Molescroft 29, there were no treatment differences in SNS. This was probably due to the poor development of
the catch crops, thus failing to accrue much nitrogen. Treatment effects were significant at Eastfield FNW, with
some treatments accruing over 50% more nitrogen than others. However, no cover or catch crop treatment differed
significantly from the control measures. Similar statements can be made for the SNS levels observed at the shallow
disc trial at Vicarage FS. At the ploughed trial however, SNS was greater across all treatments compared to the
shallow disc counterpart. This was due to the more successful biomass production of catch crops (and ”Control”
vining peas) on previously ploughed land, which in turn accumulated a greater quantity of nitrogen. Here, the Post
Radish treatment accrued more than double the SNS than all the controls.
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Figure 7: Soil nitrogen supply at catch crop stage (September 2019). Molescroft 29, Eastfield FNW, Vicarage FS shallow
disc, Vicarage FS plough (top left to bottom right).



3.3 Nutrient data

3.3 Nutrient data

3.3.1 Cover crop

Phosphorus, Potassium, Magnesium

At cover crop stage, there were few treatment effects on soil macronutrient availability. One common trend at all
sites was the relatively lower availability of potassium in the Oat + Phacelia treatment compared to the Control. At
Eastfield FNW, magnesium was exceptionally low in the Control and the Oat + Clover treatments.
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Figure 8: Macronutrient availability at cover crop stage (January 2019). Phosphorus, potassium, magnesium (left to
right). Molescroft 29, Eastfield FNW, Vicarage FS (top to bottom).



3.3 Nutrient data

3.3.2 Vining pea

Phosphorus, Potassium, Magnesium

At Molescroft 29, macronutrient availabilities were highest in the Control. The opposite was true for Eastfield FNW
were the Control plots had the lowest macronutrient availabilities. No treatment effects were seen at the shallow
disc trial at Vicarage F'S but were present in the adjacent ploughed trial where very large differences in magnesium
availability were observed. The shallow disc trial had slightly more phosphorus and potassium than the ploughed

counterpart.
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3.3 Nutrient data

Cover crop soil pH

Soil pH at cover crop stage was highest in the Control treatments at both Molescroft 29 and Vicarage F'S. Conversely
at Eastfield FNW, the Control had the lowest soil pH.
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Figure 10: Soil pH at cover crop stage (January 2019). Molescroft 29, Eastfield FNW, Vicarage FS (left to right).

Vining pea soil pH

Soil pH at Molescroft 29 had dropped very slightly since the winter but did not change much in relative terms. No
significant differences were observed between treatments. At Eastfield FNW, soil pH dropped to below pH 6 in most
cases, with Control and Oat + Clover plots tying at the lowest pH. Soil pH was unaffected by cover crops at this stage
in the shallow disc trial at Vicarage F'S but there were some differences in the ploughed counterpart. The shallow disc
trial was acidic in the top soil in contrast to the ploughed trial which was generally neutral/alkaline.
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3.4 Soil organic matter

3.4 Soil organic matter
3.4.1 Cover crop

At the cover crop stage, cover cropped treatments did not differ in soil organic matter compared to the Control or
one another with the exception that the Vetch treatment had less soil organic matter than the Control at all sites.
Custom treatments were either the highest or lowest in soil organic matter.
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Figure 12: Soil organic matter at cover crop stage (January 2109). Molescroft 29, Eastfield FNW, Vicarage FS (left to
right).

3.4.2 Vining pea

By this stage, soil organic matter at Molescroft 29 had hardly changed since the previous assessment. Soil organic
matter had risen by roughly 0.2% across all treatments at Eastfield FNW, though there were no treatment effects.
It should be noted here that there was a lot of straw residue from the previous crop at Eastfield FNW which may
explain the soil organic matter rise in the Control. Soil organic matter had declined very slightly at the shallow disc
trial at Vicarage F'S, but nothing had changed in relative terms. A similar observation was made for the ploughed
counterpart.
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Figure 13: Soil organic matter at vining pea stage (July 2019). Molescroft 29,
Eastfield FNW, Vicarage FS shallow disc, Vicarage FS plough (top left to
bottom right).
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3.5 Foot rot risk

3.5 Foot rot risk
3.5.1 Cover crop

Pre drilling assessments of foot rot risk determined that risk was low/moderate at all sites. At Molescroft 29,
Fusarium was barely detected. Cover crops did not have a significant effect on Didymella inoculum although there
were considerable differences between some treatments. Aphanomyces euteiches was also present at Molescroft 29
(data not shown). The levels of both Fusarium and Didymella at Eastfield FNW were very low. However, there was
an exceptional assessment of Fusarium risk from the Oat + Radish treatment. There was no treatment effect present
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3.5 Foot rot risk

3.5.2 Vining pea

By the vining pea stage, the level of Fusarium inoculum had remained unchanged since the previous assessment at
Molescroft 29 however the inoculum pressure of Didymella had increased massively. No significant differences were
present but there were considerable variation between treatments which, at this time, followed a field gradient.

The foot rot inoculum pressure at Eastfield FNW was practically absent at this stage. The moderate Fusarium pressure
seen in the Oat + Radish treatment at the cover crop stage had diminished, presumably due to the germination of
Fusarium resting spores since the previous sampling period.

At Vicarage FS (shallow disc trial), the levels of Fusarium inoculum had declined since the previous assessment whilst
the Didymella inoculum had risen very slightly. Overall, levels were low and no treatment effects were observed. In the
ploughed trial however, Didymella inoculum had increased dramatically. This increase was clearly a consequence of
the cultivation although it was not clear whether ploughing created an environment where Didymella thrived or if the
inoculum had been brought up from below the typical sampling depth by the plough. It should be noted here that the
difference in foot rot development in crop between the ploughed and shallow disc trial was subtle. These tests assessed
foot rot inoculum at vining, whereas foot rot risk in crop is determined by pre drilling (cover crop) assessments.
Regardless, there were treatment effects. Oat + Radish and Vetch had lower levels of Didymella inoculum at this
stage.

200 = 200
Fusarium
180 = Didymella 180
160 | 160 |
= 140 =140 |
3 8
S 120 S 120
z z
2100 2100 |
] o
(] (5]
§ 80 § 80
= 60 = 60
40 40
20 20 |
0 0 ﬁ et
Custom Control Vetch Oat+ Oat+ Oat+ Custom Control Vetch Oat+ Oat+ Qat+
200 200
A
1 L
80 180 AB
160 | 160 AB AB
= 140 | = 140
S 120 S 120 B
2 z
S 100 | 2100 B
8 8
% 80 § 80
= 60 - = 60
40 40
20 F 20
) B i o i |
Custom Control Vetch Oat+ Oat+ Oat+ Custom Control Vetch Oat+ Oat+ Oat+
Radish Clover Phacelia Radish Clover Phacelia

Figure 15: Foot rot pathogen pressure at vining pea stage (July 2019). Molescroft 29, Eastfield
FNW, Vicarage FS shallow disc, Vicarage FS plough (top left to bottom right).
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3.5 Foot rot risk

3.5.3 Catch crop

Despite large variations in Didymella abundance at Molescroft 29, no significant treatment effects were found between
treatments. At Eastfield FNW, Fusarium levels differed slightly. Here, the Radish.Radish treatment had the greatest
Fusarium risk. Foot rot risk varied massively at the Vicarage F'S shallow disc trial, however, no significant or otherwise
clear patterns were apparent. In the ploughed trial, some treatments did differ significantly from one another. Generally
speaking, catch cropped plots had much lower Didymella risk compared to other treatments but differences between
catch cropped treatments were not present.
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Figure 16: Foot rot pathogen pressure at catch crop stage (September 2019). Molescroft 29, Eastfield FNW, Vicarage FS
shallow disc, Vicarage FS plough (top left to bottom right).
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3.6 Crop Health and development

3.6 Crop Health and development
3.6.1 Foot rot development

At Molescroft 29 Aphanomyces symptoms
were present in addition to Fusarium and

Didymella symptoms but foot rot severity 100%

remained low/moderate. Treatment effects lSévere
were quite subtle. Oat + Clover and = High
Oat + Phacelia treatments showed the 75% Moderate
lowest overall foot rot severity. Control, Low
Vetch and Oat + Radish treatments had ‘lll\'lrace
one

significantly more highly/severely infected
plants compared to Custom, Oat + Clover
and Oat + Phacelia. These ”treatment
effects” however might have been a consequence
of soil texture rather than cover crops.
The areas hosting Oat 4+ Clover and
Oat + Phacelia treatments were lighter in
subsoil whereas the remaining areas had 0%
a higher clay constituent. These textural
discrepancies, and the moisture retention
properties that follow are thought to have

been responsible for greater foot rot on the

heavier areas.
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25%

Proportion of foot rot severities

Figure 17: Molescroft 29, proportion of foot rot severity at Vining pea

The foot rot assessments at Eastfield FNW stage (June 2019).

were conducted at a point where it was

possible to assess both Fuasrium and Didymella separately as foot rot severity here was very low. Results are
presented as percentage of plants affected. The Oat 4+ Radish treatment showed greater Fusarium infection by far,
five times greater than Oat + Clover and four times greater than the Control for example. This was predicted by
laboratory tests at the cover crop stage. Oat + Clover had the lowest incidence of Fusarium infection followed closely
by the Control treatment. Custom was also high in both pathogens, perhaps partially a consequence of the minor oil
radish component of that mix. Oat 4+ Radish and Vetch treatments showed moderate levels of Didymella infection
compared to the Control and Oat + Clover treatments. This somewhat reflected the results seen at Molescroft 29
where Vetch and Oat + Radish showed more severe Didymella symptoms, although soil texture was important in that
case. Again as seen with Fusarium, Oat 4+ Clover was least affected by Didymella followed closely by the Control.
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Figure 18: Eastfield FNW, proportion of plants showing symptoms of foot rot at vining pea stage
(June 2019).
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3.6 Crop Health and development

At Vicarage FS, foot rot development was light, and generally lower in ploughed trial. This may have been a little
skewed by staggered maturity between the cultivation methods but foot rot was certainly more severe in the shallow
disc trial. No data are available for Custom (shallow disc). In the ploughed trial, the only significant difference was the
higher foot rot severity in the Custom treatment. In the shallow disc trial, the Control treatment showed marginally
greater foot rot development, mostly significantly so. Vetch treatments exhibited the least severe foot rot symptoms

overall. Oat + Radish showed no negative impacts on foot rot development on this occasion.
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Figure 19: Vicarage FS, proportion of foot rot severity at

plough right.
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Treatment Molescroft 29 Vicarage FS
shallow disc  plough
Custom 1.55 n/a 2.19,
Control 1.75, 2.56, 1.46y,
Vetch 1.59, 1.88y, 1.36y,
Oat + Radish 1.79, 2.03; 1.53y,
Oat + Clover 1.38; 2.01y 1.51y,
Oat + Phacelia 1.34, 2.15, 1.35y,
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Proportion of foot rot severities

Vining pea stage (June 2019). Shallow disc left,

Table 3: Mean foot rot score at vining pea stage (June
2019). Score 0-5 (0=none, 5=severe).



3.6 Crop Health and development

3.6.2 Emergence and haulm biomass

No significant differences in seedling emergence were seen at any trial. Emergence at Vicarage FS may have been
subject to a field gradient.
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Figure 20: Seedling emergence. Molescroft 29, Eastfield FNW, Vicarage FS shallow
disc, Vicarage FS plough (top left to bottom right).

Figure 21: Vining peas at harvest. Plot area taken for assessment of yield.
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3.6 Crop Health and development

No significant treatment effects on haulm biomass were present at Molescroft 29, though Oat 4+ Radish had accumulated
20% more haulm than the Custom treatment. Haulm biomass did not respond to cover crop treatments at Eastfield
FNW either. Here however, Oat + Radish had the lowest biomass in contrast to Molescroft 29. At Vicarage F'S,
haulm biomass was not significantly affected by cover crop treatments in the ploughed trial although the Control had
the lowest haulm biomass. In the shallow disc trial however, cover cropping significantly increased biomass by roughly
75% (across all treatments), doubling in the Oat + Clover treatment in comparison to the control. Coincidently, the
results from Eastfield FNW mirrored those of the ploughed trial at Vicarage FS very closely.
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Figure 22: Biomass at vining pea stage (July 2019). Molescroft 29, Eastfield FNW,
Vicarage F'S shallow disc, Vicarage FS plough (top left to bottom right).
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3.6 Crop Health and development

3.6.3 Yield

No significant impact on yield was observed at Molescroft 29. The treatments that scored higher for foot rot infection
yielded higher than the treatments less affected by foot rot. This was most likely due to the soil textural variability
discussed in section 3.6.1. Slightly greater moisture retention on heavier soil has probably lifted yield. Oat + Clover
and Oat + Phacelia plots had landed by pure coincidence on exclusively sandy loam subsoil whereas other plots had
generally more adhesive subsoil.

At Eastfield FNW, yield was significantly lower in the Control treatment compared to Custom, Oat + Radish and
Oat + Clover. Cover cropping has improved yield across the board in a field that already yielded well, with yields
increasing by as much as 1.5 t/ha. Again, as with Molescroft 29, foot rot did not appear to be implicated in yield
reduction although on this occasion the severity of foot rot was very minor.

Treatment effects on yield were not significant in the ploughed trial at Vicarage. That said, the Oat + Phacelia
treatment yielded 1.5 t/ha more than the Control on average. Similarly in the shallow disc trial, treatment effects
were not statistically significant however the Oat 4+ Clover treatment differed from the Control and Vetch treatments
by over a 1 t/ha (+20%). Independent t-tests showed that the Oat + Clover treatment yielded significantly higher
than both Control and Vetch treatments in the shallow disc trial.
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Figure 23: Vining pea yields (July 2019). Molescroft 29, Eastfield FNW, Vicarage FS shallow disc,
Vicarage FS plough (top left to bottom right).

Data on winter wheat development and yield are pending. This document will be updated when the
information becomes available.
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3.7 Soil health

3.7 Soil health

At the cover crop stage soil structure was not significantly affected by treatment at either Molescroft 29 or Eastfield
FNW. At Vicarage FS structure was best in the Control and Oat + Clover treatments. By the vining pea stage, no
significant treatment effects were seen. That said, the Control and Oat + Radish treatments consistently showed the
higher VESS scores and thus poorer soil structure. The superior structure in the Oat 4+ Clover treatment compared to
the Control at Vicarage FS is believed to have been predominantly responsible for greater moisture retention through
the season (section 3.8). Eastfield FNW was not assessed at vining pea stage due to ground conditions. Earthworm
numbers were assessed at the cover crop stage. No significant treatment effects were noted.

Treatment Molescroft 29 Eastfield FNW  Vicarage FS Table 4: Mean VESS scores at cover crop stage
(January 2019). Lower scores denote better

Custom 2.00 1.75 1.69y structure.

Control 1.25 2.5 1.19,

Vetch 1.50 1.75 1.44y

Oat + Radish 1.13 2.75 1.56,p

Oat + Clover 1.25 2.13 1.06,,

Oat + Phacelia 1.25 1.63 1.69y,

Treatment Molescroft 29 Vicarage FS
shallow disc  plough

Custom 2.25 2.50 2.63
Control 2.63 3.25 3.00
Vetch 1.50 3.00 2.38
Oat + Radish 2.75 3.13 2.63
Oat + Clover 2.13 2.50 2.38
Oat + Phacelia 2.38 2.88 2.38

Table 5: Mean VESS scores at vining pea stage (June
2019). Lower scores denote better structure.

Figure 24: Consolidated mass of soil below working depth. Pea forced to grow laterally leaving it vulnerable to
drought and foot rot. Molescroft 29 (July 2019).
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3.8 Soil moisture

3.8 Soil moisture

The soil moisture readings from Eastfield FNW covered the period from cover crop destruction until pea harvest in
the Control and Oat + Clover treatments. The cover cropped treatments retained slightly more moisture over the
whole growing period. The greater retention of moisture in the late spring is believed to have supported greater yield
in the Oat + Clover plots compared to the control. Soil moisture in the immediate period after drilling and at the
early stages of pod development were positively related to final yield (r?=0.75 and 0.8 respectively.)
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Figure 25: Soil moisture Eastfield FNW.

Soil moisture at Vicarage F'S was recorded from shortly after drilling until vining. Comparing Oat 4+ Clover to Control,
it was seen that the cover cropped plots held more moisture than the Control plots in the spring. This difference
had diminished by the early summer. After prolonged heavy rainfall in mid June, the Control plots had higher soil
moisture. This was probably a consequence of either improved drainage in the Oat 4+ Clover treatments or greater
transpiration from larger, healthier plants in the cover cropped plots. Shallow disc Control plots held slightly more
moisture than ploughed plots in the spring and retained more moisture in the prelude to June. There was no difference
in soil moisture between cultivations in the later part of the season. When both cover crop treatment and cultivation
are considered interactions can be deciphered. The Oat + Clover treatment had generally retained more moisture in
the spring regardless of cultivation, plus the summer drainage/transpiration was improved by the Oat 4+ Clover mix.
Soil moisture has responded far more strongly under the Control conditions. The shallow disc Control plots retained
greater soil moisture than ploughed Control plots for the entire period. Perhaps the additional soil structuring offered
by the cover crop helped to retain moisture even after ploughing. In the dry period after drilling, soil moisture was

positively correlated to final yield (r?=0.45).
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Figure 26: Soil moisture Vicarage F'S.
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3.9 Compaction

3.9 Compac