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= Companion cropping

’
(< in oilseeds to control
EcoStack insect pests

The overall objective of EcoStack is to develop and support ecologically, economically and
socially sustainable crop production via enhancement of ecosystem services provision and
protection of functional biodiversity.

Introduction and context

Oilseed rape is one of the major crop cultivated across Europe but farmers are facing troubles
to manage insect pests to maintain crop yield.

One way to face this issue, is to increase plant diversity in the fields in order to disturb and
manage insect pests without using chemical inputs. There are two main strategies in
companion cropping by increasing plants diversity:

- Increasing plants diversity within the field, mostly with non host plants for insect pests. It
could be undersowing nurse plants to help the main crop or intercropping with the
objective of harvesting two or more crops at the same time.

- Increasing plants diversity around the field, using mostly attractive host plants for insect
pests. It is called ‘trap cropping’, the objective is to take away insects pest from the main
crop as they stay in the trap crop.
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Figure 1: Companion cropping with lentil in Figure 2: Trap cropping with turnip rape in oilseed
oilseed rape (Photo: Terre-net) rape field (Photo: RRes)

Increasing plant diversity offers a new way to help farmers managing pests in the field, it could

also provide other ecosystem services such as soil protection or biodiversity support to

preserve soil from erosion or support pollinating insects or natural enemies. These practices

are getting more popular for farmers, as it reduces input costs for controlling pests or fertilizer

and increase soil covering.

This fact sheet highlights three practices about companion cropping in oilseed rape fields,
experimented along the EcoStack project: undersowing nurse plants, intercropping with
legume and trap cropping.



Field experiments

Research teams from Rothamsted Research - RRes (United
Kingdom), University of Kassel - UKA (Germany), Organic
Agriculture Centre - KON (Germany) and Natural Resources
Institute Finland - LUKE (Finland) worked on experiments
about companion cropping in oilseeds during Ecostack.

Small plot fields and commercial fields were used to test
different strategies on companion cropping in oilseed fields.
They focused on the effect of those practices on the main
insect pests and their susceptible stages. First, at crop
establishment stage, adults cabbage stem flea beetle can eat
leaves and destroy entire fields as plants are small. Then,
during winter, cabbage stem flea beetle larvae are mining in  Figure 3: EcoStack countries map and
oilseed’s leaves and stems causing important damage to the experiment places (EcoStack, 2023).
crop and can lead to crop loss.

Another insect pests studied in these experiments was pollen beetles during spring time.
Theses insects can damage flowers before they open and decrease crop yield. Agronomic
parameters such as weed cover or yields were also recorded.

Many different species were tested in oilseed fields to define suitable companion plant to
manage insect pests over the three countries.

Companion United Kingdom Germany
cropping strategy (GES) (UKA & KON)

Cereals (wheat, oat,
barley, rye), berseem

Undersowing

nurse plants or . Oat, straw mulch /
. clover, white mustard
straw mulching
and straw mulch
Trap cropping Turnip rape / /
Legume .
sy . / Winter pea Faba Bean
Intercropping
Main crop Winter oilseed rape Winter oilseed rape Spring turnip rape

Table 1: List of plants used as companion cropping in oilseed fields during EcoStack experiments (EcoStack, 2023).

According to their climate, Germany and United Kingdom were working with winter oilseed and
Finland with spring oilseed. In every experiment, companion crops (nurse plant, intercropped
plant and trap crop) were sown the same day or couple days before the crop. In trials in the
United Kingdom and Germany, wheat straw mulch was used to cover the soil to simulate direct
drilling in stubble, compared to companion cropping. On experiments of intercropping oilseed
with pea and faba bean, both crops were harvested at the end of the experiment. On
experiments with trap crop, the trap crop was 1 meter wide around the small experimental
plots and in commercial fields, it was 12 meter wide separated by 40 meter in the field.
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Key findings

One way of implementing companion cropping in oilseed fields is to sown nurse plants at the
same time as the oilseed crop. The objective is to disturb insect pests activities during the
whole crop cycle. These nurse plants undersown won’t be harvested, so they should not

compete much with the crop.
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1/ Cabbage stem flea beetle feeding damage in autumn
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Based on results from several
experiments shown on the figure 4, the
effect of undersown nurse plants in
oilseeds can help reducing crop leaf
damage in autumn. The best impact on
reducing leaf damage is the experiment
with cereal crop (oat and wheat), straw
mulch and white mustard as nurse -
plants. The impact of undersown clover

is significant one vyear over two

compared to oilseed crop alone.
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more importa nt with more biomass. Figure 4: Percentage of leaf area loss caused by adult cabbage stem
Clover is quite slow to develop biomass flea beetle (Psylliodes chrysocephala) on oilseed rape in different
. . _ companion plant treatments. (a) at Rothamsted Research, 2018, (b)
in autumn but it has low competition at Rothamsted Research, 2019, (c) at Rothamsted Research, 2020,
with the crop for nutrients. (d) at Witzenhausen, Germany, 2020 (EcoStack, 2023).
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In comparison, cereals can produce biomass quickly, so they have a positive impact on insect
pests at establishment stage, but can also lead to competition with the crop for water and
nutrients.

Likewise, mustard has a fast biomass development in autumn, but as it is the same botanical
family as oilseeds, it needs specific herbicide to get rid of it. For this reason, white mustard has
no longer be investigated as a nurse plant with oilseed.

Direct drilling in stubbles of oilseed crop, simulated by application of straw mulch also shown
significant results in comparison with the control.

2/ Cabbage stem flea beetle larvae damage

The impact of undersown nurse plants in oilseeds was quite limited on larvae pressure in
oilseed fields. Only straw mulch and oat as a nurse plant show significantly less larvae per plant
than oilseeds alone.

The experiments indicated also a positive link between plant biomass and number of larvae per
plant. In fact plant biomass in winter could also be a limited factor to measure the larvae
pressure and the impact of undersown nurse plants in trials.
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Two research teams in EcoStack worked on intercropping oilseeds with legumes. In Finland, the
timing of the two spring crops did not allow regulation on cabbage flea beetle (Phyllotreta sp)
adults feeding in early stages of the crop. Both spring oilseed rape and spring faba bean had low
biomass when cabbage flea beetle adults came to the field: this might explain the no effect of
intercropping in this case. Dry conditions in Finland during the two years experiments also
limited the development of the legume crop: no effect was found also on pollen beetles.

In Germany, intercropping winter
oilseeds and winter peas showed
positive results (Figure 5) on the
control of pollen beetles at damaging
stage of the crop. There were more
pollen beetles in the winter oilseed ::

crop alone than in the intercropped

winter oilseeds with winter peas ‘L —— — e ———
occurring less damage to the crop. - . e

Furthermore, flowering stages of the Figure 5: Impact of intercropping winter oilseed rape (OSR) with

two crops were complementary, thus winter pea (leafless cv Kolinda or while leaf conventional cv EFB33)
. on: (a) pollen beetle pest abundance (b) yield (EcoStack, 2023).
offer more resources for pollinators

during longer time than winter oilseed alone. This practice is designed to harvest both crops,
oilseeds and peas. Results showed that the oilseed yield is higher when there is no
intercropping. But yield pea in addition with oilseed yield showed great results in total yield of
the field and better farm income for intercropped field of 600€/ha, based on market prices in
2022. These results are based only on one experimental site and need to be replicated.

treatment

OSR
OSR-Pea ov. EFB33

D OSR-Pea cv. Kolinda
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Yield (dt/ha)

Number of pol!an beetle

Another way to manage insect pests in oilseed rape field tested in the UK was using trap crop.
The aim is to use attractive plants for insect pests and take them away from the main crop.

Results of the small plots experiments shown that the ;A
effect of the trap crop on cabbage stem flea beetle
feeding in autumn at first stage of oilseed rape is
limited and insufficient if the insect pests pressure is
high.

But, in commercial field experiment, as shown on the b
chart on the right, the cabbage stem flea beetle larvae . be -
pressure during winter is significantly lower next to —-

the trap crop and then function of the distance from : , , ‘
the trap crop. This shows the effect of the attractive R

trap crop used to decrease the impact of cabbage Figure 6: Mean (+/- SE) number of cabbage stem

stem flea beetle larvae on oilseed rape. flea beetle (Psylliodes chrysocephala) per plant at
0, 5, 10 and 20 m distance from a turnip rape

trap crop (EcoStack, 2023).
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Conclusion \

Three ways of using companion cropping in oilseed fields were tested during EcoStack European
project: undersowing nurse plants, legume intercropping and trap cropping.

1. Undersowing nurse plants

Many nurse plants undersown with oilseed have shown positive effects on adult cabbage stem
flea beetle leaf feeding in autumn, thus reducing this insect pests damage to the crop. The direct
drilling in stubble (straw mulch treatment) and oats as a nurse plant also reduced larvae
pressure in oilseed plants.

These strategies need to take into account the cost/availability of seeds or mulch material and
the potential competition with oilseed crop to be implemented sustainably.

Further work could be assessed to define the best agronomic practices such as seed rate and
sowing date for nurse plants.

2. Legume intercropping

Intercropping with legumes in winter oilseeds fields gave positive results on insect pests
management. Winter peas and winter oilseeds intercropped decreased the negative impact of
pollen beetle at susceptible stage, extend flowering time with these two species and harvest of
the two crops lead to better income for farmers.

The timing of insect pests activities and spring oilseeds intercropped with spring faba beans did
not show significant results on insect pests management. Further research need to explore
alternatives on plant intercropped with spring oilseeds.

3. Trap cropping

Trap cropping showed limited effect in small plot trials on insect pests management but results
in commercial fields showed great results on decreasing cabbage stem flea beetle larvae
pressure, depending on the distance from the trap crop.

The work of these research teams in EcoStack underline the positive impact of these three
strategies using companion cropping on insect pests. Beyond insect pests management, the
addition of companion crops, as it increase plant diversity in fields, can also lead to additional
ecosystem services on pollinators by extending flowering time, weed regulation or soil
protection by more soil coverage.

References: EcoStack deliverable 4.4, “Description of companion cropping strategy”, 2023
and EcoStack technical periodic report, 2023

Questions? Please contact us at sam.cook@rothamsted.ac.uk or info@ecostack-h2020.eu

Visit our web site to be informed : www.ecostack-h2020.eu
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