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Companion cropping, three strategies 
to control insect pests in oilseed fields

Controlling insect pests in oilseed crops with less chemicals inputs is a major challenge to
produce sustainable oilseeds. Increasing plant diversity in the field through the use of
companion crops is one way, tested during EcoStack project, to achieve this goal.
Supplemental companion crop can also support many ecosystem services other than
insect pests control, such as soil protection, weed control or biodiversity promotion.
Three strategies of companion cropping in oilseed fields were tested in EcoStack:
undersowing of nurse plants, intercropping with a legume crop and trap cropping.

During the EcoStack research project, research teams from the United Kingdom, Germany
and Finland worked on companion cropping in oilseed fields, and developed three
different strategies: Using trap crops around and within the field, intercropping oilseed
crop and a legume, and undersowing nurse plants or straw mulching. These strategies
were used to test different crop types in different pedoclimatic contexts in order to
measure the effects on insect pests control, abundance of natural enemies and
agronomic performance.

 Most undersown nurse plants in oilseed fields had a positive effect on reducing
cabbage stem flea beetle leaf feeding in autumn, but the strength of the effect is
dependant of the nurse plant species. Furthermore, oats as a nurse plant and straw
mulch treatments significantly reduced the number of larvae per oilseed plants in
winter.

 Intercropping of legumes and oilseeds showed positive results in terms of pollen
beetle infestation at damaging stage, only in winter oilseeds. Intercropping two crops
in the field extended the flowering period, thus provided more resource for
pollinators. Both crops were harvested at the same time and lead to better income
for farmers, based on market price in 2022.

 The use of trap crop in commercial oilseed field in EcoStack experiments decreased
cabbage stem flea beetle larvae pressure in oilseed plants, as a function of distance
from the trap crop.

Practice principles

Research context

Main results

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.



Machinery and companion crops

To be successful, we provide some guidance on companion cropping strategies in oilseed
fields. Below is the information about timing, application, machinery and companion
plants.

Information on crop production protocol

In experiments with undersowing, the density of companion plants was
800 seeds/m² for cereals, 150 seeds/m² for white mustard and 5 kg/ha for clover.
In intercropping of legumes and oilseeds, faba beans were sown at 150 kg/ha in
Finland and winter peas at 50 kg/ha in Germany as companion plants.

Table 1 : List of plants used as companion crops in oilseed fields during EcoStack experiments. 

Depending on the country, different companion plants were used in the EcoStack project
trials (Table 1).

Companion
cropping 
strategy

United Kingdom
(RRes)

Germany
(UKA & KÖN)

Finland
(LUKE)

Undersowing
nurse plants or 

use of straw 
mulching

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

clover, white 
mustard, straw 

mulch

Oat, straw mulch /

Trap cropping Turnip rape / /

Legume 
Intercropping

/ Winter pea Faba Bean

Main Crop Winter oilseed rape Winter oilseed rape
Spring turnip

rape

No specific machinery was used to add companion crops in oilseed fields. Each
companion crop was sown around the time of oilseed sowing, one day before, the same
day or one day after.
These additional companion plants will need one more intervention in the field for a
second seeding, one for the main crop and one for the companion plant. Depending on
the plant species, the companion crop and oilseed might need to be placed at different
depths in the soil due to their seed size. In the Finnish field trial, for example, faba bean
was sown at a depth of 5-6 cm and turnip rape at 2-3 cm.



The companion plant must be 

sufficiently attractive to insect 

pests and compatible with the 

growing season and flowering 

period of the main crop.

Using trap crop in fields, changes 

the seeding organisation: one part 

for the main crop and a second part 

for trap crops in stripes and/or 

around the field. This might require 

GPS or manual work to determine 

where to place the trap crops.

Figure 2 : Trap cropping with turnip rape in
oilseed rape (Photo : RRes)

As the effect on insect pests depends
on the distance to the trap plants, the
location of trap plants in commercial
fields must be well considered.
In the large scale experiments in the
UK, 12 m wide tramlines of turnip rape
were sown 40 m apart in the field.
The trap crop, usually needs to start
flowering two or three weeks before
the main crop to attract insect pests
and pull them away from the main
crop.

It can be done by choosing the right plants or start sowing the trap crop weeks before
the main crop.
The trap crop can be harvested if it is the same crop as the main crop, or it can be
destroyed.

Points to pay attention to

Crop management with trap crops



As both crops are harvested 

together in this type of 

companion cropping, both 

crops must be mature for 

harvest at the same time.

Both crops are harvested 

together and their seeds 

are mixed. If they are to be 

marketed separately, they 

must be sorted for sale.

Oilseed
sowing

Intercropped
legume sowing

Harvest of 
both crops

Figure 3: Intercropping of
winter-peas and oilseeds
intercropped in Germany,
(EcoStack 2023)

Points to pay attention to

Crop management with intercropping



Undersown nurse plants are designed 

to be destroyed during winter so as 

not to compete with the main crop. 

Selection of undersown plants must 

be adapted to local conditions. White 

mustard, for example, can be difficult 

to destroy in winter.

Pay attention to competition with 

the main crop. During EcoStack

trials, cereal as companion plants 

competed with oilseeds for 

nutrients.

Oilseed 
sowing

Nurse crops 
sowing

Oilseed 
harvest

Nurse crop destroyed 
in winter, by frost or 
chemical herbicide

Figure 4: Oilseeds with 
cereals as companion 
crops in autumn in the 
UK, (EcoStack 2023)

Points to pay attention to

Crop management with 
undersown nurse plants



• All three oilseed – companion cropping strategies have agronomic benefits at the
field level. Agronomic benefits vary in each strategy with minor or major positive
effects on yield stability, pests control, soil fertility or soil erosion.

• At the farm level, the implementation of these strategies for oilseeds can have a more
or less positive impact, on fertilizer and pesticide use. Mixed crops allow for lower
fertilizer use and trap cropping is limits the use of insecticides, for example.

• These practices have implications at farm level from the modification of work
organization, especially in seeding, with one additional operation in all strategies, as
well as required field and seeding scheduling for trap cropping. Specific inputs might
be needed to destroy undersown nurse plants if this is not accomplished by winter
frost.

• Overall, and taking into account all benefits and constraints, the overall assessment is
positive. Agronomic benefits and ecosystem services at different levels positively
balanced out the effort required for work organization changes or new inputs.

Questions? Please contact us info@ecostack-h2020.eu

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

Reference : EcoStack deliverable 4.4, “Description of companion cropping strategy“, 2023

Overview of these practices

Researchers at the Julius Kuehn Institute (Germany) gathered information to
systematically identify the socioeconomic impacts and potential costs and benefits of
EcoStack strategies. The description of expected impacts is based on a literature and
data review, as well as interviews with EcoStack researchers about their field trials and
expected outcomes. Here are the main results for the companion cropping practices.
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