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Disclaimer

This Mini Paper has been developed within the frame of the EU CAP Network Focus Group
‘Crop associations including milpa and protein crops’ with the purpose of providing input to the
Focus Group discussions and final report.

The information and views set out in this Mini Paper are those of the author(s) and do not
necessarily reflect the official opinion of the Commission. The Commission does not guarantee
the accuracy of the data included in this Mini Paper. Neither the Commission nor any person
acting on the Commission’s behalf may be held responsible for the use which may be made
of the information contained therein.

If you wish to cite this Mini Paper, please refer to it as ‘Annex to the
, 2024,
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Diverse plant communities are visible everywhere in nature, from mixed forests to species rich
grassland. However, crop associations have become less visible in agriculture over recent
decades as farms have become increasingly specialised as a result of both technological
advances in production but also within the structure of the food supply chain. While crop
associations of different kinds are widely accepted to deliver a range of ecosystem services
(including production, nutrient retention, soil health and biodiversity) to farming systems at the
field, farm and landscape scale, the uptake of these practices on commercial farms in Europe
is still low for many crop associations. Here we aim to address the goods and services provided
by different crop associations, alongside the complexities of implementing different crop
associations into farming systems, with a view to enhancing uptake in Europe.

Crop associations can broadly be divided into those that provide one or more services and
those that produce a specific product. Crop associations also integrate crops in different
dimensions, for example, those that integrate different species on the same piece of land at
the same time (spatial associations) and those that integrate crops on the same piece of land
over time (temporal associations). These range in complexity from simple substitution or
introduction of a new component, for example, a multi-species cover crop as opposed to a
pure stand to a complete redesign of the system, for example, introduction of an agroforestry
system with crops, trees and livestock to an arable farm. Thus, it is critical to understand how
the introduction of a crop association within the farm fits within the existing system, what
adjustments need to be made to pre and post-crops, to crop choices and inputs (fertilisers or
pesticides) or what new machinery may be required. Another consideration is how the
introduction of crop associations may alter labour needs and labour distribution through the
agricultural year. Crop associations also operate at different scales from field to landscape.
We summarise some of the distinctive features of different crop associations in terms of what
they provide (service or product) in Table 1. Figure 1 complements Table 1 in suggesting how
complex it is to establish these crop associations.
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Figure 1: A schematic visualisation of how complex it is to establish crop associations (see
Table 1) and how they fit at different spatial scales. This can also be expressed as the amount
of change required. Source: European Commission

Table 1: Examples of crop associations, their roles, time and spatial scales. Note: some crop
associations can be combined to provide additional services. Source: European Commission

Name Mainly a | Short description Timescale | Spatial scale
product
or
service
provider
Companion and | Service Service plant (or plants) | Within Field or field borders
Trap cropping which support the growth of | season
a target cash crop
(harvested). This includes
trap crops which may be
planted around field edges
as well as within field to trap
insects.
Nurse cropping | Service Service plant (or plants) | Part of | Field
which support the growth of | season only
a target cash crop (not
harvested)
Cover or catch | Service Provide services within a | Between Field
cropping crop rotation, often related | cash crops
to soil protection
Agroforestry Product Trees and crops in a spatial | Multiple Field/farm/landscape
or service | arrangement. Silvopastoral | years
integrates trees/pasture and
livestock. Silvoarable
integrates arable crops and
trees
Multispecies Product Provides shelter and helps | Multiple Landscape
hedgerow or service | prevent  erosion  while | years
producing diverse products
Intercropping Product Combines two or more cash | Within Field
crops simultaneously. season
Relay cropping | Product Combines crops, staggered | Multiple Field
in time season
Strip cropping Product Wide strips of crops — may | Multiple Field/farm
be similar or very different season
Milpa Product Traditional system that | Multiple Field/farm
combines three crop | years
species (maize-beans-
squash)

In the next section of the minipaper we take 5 example crop associations (illustrated in Figure
2) and discuss their fit into farming systems. Many of these systems can be easily adapted to
local pedoclimatic conditions by choosing suitable crops and varieties but also adapting
management to soil type or farming systems (for example, organic or conventional). However,
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the likelihood of implementation is dependent on socioeconomic conditions including subsidy
payments, markets and labour availability. We aim to explain the use of these 5 examples in
terms of particular targets that a farmer may have using the following structure:

o Brief description of the nature of the crop association and what product or service
does it provide e.g. pest management, nutrient use, weed control, new product

e How each crop association works and in what context

o How does it fit in the system e.g. between crops in rotation (cover crop) or within the
cash crops (cereal/legume intercrop)

e What are the challenges? e.g. knowledge, equipment, crop quality, supply chain,
market, use of pesticides

Figure 2: A. Watercress used as a trap crop in a cauliflower field (Source: Francisco Rubén
Badenes-Pérez) B. Multispecies cover crop (Source: Christine Watson) C. Cereal/pea
intercrop (Source: Christine Watson) D. Strip cropping (Source: Christine Watson) E.
Silvoarable agroforestry (after cereal harvest (Source: Christine Watson).

Example 1: Trap crop using wintercress for control of diamondback moth in cruciferous crops

Trap crops are a type of crop association deployed to attract, divert, intercept, and/or retain
targeted insects or the pathogens they vector in order to reduce damage to the cash crop.
Wintercress, Barbarea vulgaris W. T. Aiton (Brassicaceae), also known as yellow rocket, has
been tested as a trap crop to manage diamondback moth, Plutella xylostella L. (Lepidoptera:
Plutellidae), in cruciferous crops (Badenes-Perez et al., 2005). Diamondback moth can
sometimes be problematic to manage because of insecticide resistance, so wintercress can
be used as a trap crop in both conventional and organic crops. Wintercress acts as a dead-
end trap crop for diamondback moth because the moth highly prefers to lay its eggs on the
plant, but larvae cannot survive on it due to the feeding deterrents contained in the plant
(Agerbirk et al., 2003). Wintercress also works as an insectary plant, attracting parasitoids of
diamondback moth and increasing biological control (Badenes-Pérez et al., 2017). Wintercress
can be used as a vegetable, but it is rarely marketed.
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However, the challenges are land use, insect pest specificity, and having access to the
knowledge to properly plant the trap crop. Using wintercress as a trap crop requires that at
least 10% of the plants, the cash crop and trap crop plants in the crop field, are wintercress
and that wintercress is planted in the crop borders to intercept diamondback moth adults
entering the field crop. Wintercress should be seeded earlier than the cruciferous cash crop
species because wintercress grows slower than cruciferous crops like cabbage and
cauliflower. Wintercress can additionally be used as a trap crop for flea beetles and ornate
shield bug.

Increased adoption of the use of wintercress as a trap crop requires that, first, the information
on this technique and how to implement it is delivered to farmers. Wintercress is native to
Europe and occurs in most european countries. Pedo-climatic conditions in the fields where
cruciferous crops are planted are probably favorable for wintercress growth. Seed is available
and not expensive at various European seed companies. Organic farmers are more likely to
adopt wintercress as a trap crop because they cannot use synthetic insecticides and they tend
to favour biological control.

Example 2: Mixed species cover crops for nutrient management and yield of the following crop.

Cover crops are generally grown between two cash crops in a rotation. They are often only in
the ground for a short period, for example, overwinter between an autumn harvest and a spring
sown crop in Northern Europe, or over the summer period after harvest and before autumn
sowing in the South of Europe. Cover crops are often sown to prevent soil loss through erosion
but have a number of other potential benefits, such as building soil organic matter, improving
soil structure and drainage or preventing loss of nitrogen through leaching. Cover crops can
also potentially help to control weeds and improve the vyield of the following crop compared
with bare fallow. The effect of cover crops on the yield of the following crop is known to be
related to the production of cover crop biomass (e.g. Finney et al., 2016). More diverse
mixtures have been shown to be beneficial in terms of producing biomass in variable conditions
(Wendling et al., 2019)

There are clear advantages of using crop associations within cover crops as this provides the
opportunity to include crops with different functional attributes, for example, legumes to fix
nitrogen and tap rooted crops like forage radish (Raphanus sativus L.) to break up compacted
soil. The inclusion of phosphate solubilising species such as lupin (Lupinus albus) can also be
beneficial in terms of providing nutrients to the following crop. Mixtures of winter persistent
legumes and oilseeds have been shown to be particularly valuable in low input conditions in
Northern Europe (Hansen et al., 2023). Mixture of legumes and non-legumes can find a good
balance between preventing leaching and supplying nitrogen to the following crop.

Challenges associated with using crop associations as cover crops include developing
mixtures where one species does not dominate and here local knowledge is key. Termination
of the cover crop can also be challenging especially under organic conditions where herbicides
cannot be used to kill the vegetation. Depending on the climate, frost sensitive crops can also
provide an alternative to the use of herbicides No till systems are likely to preserve the
beneficial impact of cover crops compared with standard tillage (Junod et al., 2024) but that is
also more challenging in organic systems. Grazing of cover crops is gaining increasing interest
as, carefully managed, dung and urine deposited during grazing provide valuable nutrients for
the following crops. The cost of seeds may dictate the mixtures used in some circumstances.

Example 3: Cereal/Grain Legume intercropping for improved crop quality
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Growing a cereal with a grain legume (i.e., a crop of the legume family (Fabaceae) cultivated
for their seeds for human food and/or animal feed) can make optimal use of nutrient and water
resources that could not be utilized by a single crop. Cereal-legume mixtures are usually
cultivated for grain or green fodder, with the possibility of making an « arable silage » of cereals
and grain legumes being more prevalent in Northern Europe with short growing seasons. The
most evident and important advantage of the complementary use between cereals and
legumes of the mineral N from soil and N from the air, is that intercropping improves and
stabilizes total grain production (e.g. Lithourgidis et al., 2011), compared to the sole crops.
Moreover, intercrops can also drive an increase in the cereal grain protein concentration, as
for example, in wheat or barley intercropped with legumes (e.g. Bedoussac & Justes, 2010b).

Intercropping cereals and grain legumes appears to be a useful agronomic solution for arable
cropping and is also easily applicable, because most farmers already know how to grow
intercrops of arable crops. Intercropping can be adopted into the existing rotation and can allow
farmers to harvest the two crops in a year, while reducing external inputs. Intercropping cereals
with grain legumes may affect crop rotation planning, for example, intercrops will make more
N available for the following crop through increased soil N content because of the legume crop
component. Integrating an intercrop will also affect crop choice in the following crops with
respect to minimising carry over of pests and diseases. There are different options for spatial
organisation of the grain legumes and cereals depending on available machinery, including a
complete mixture of the 2 species and rows or strips of the 2 species. Planting intercrops in
alternate strips may generate little effect on resource capture by the crops but brings some
advantages for pest control as well as significantly simplifying management.

For human consumption there is generally a need to separate the grains either directly during
harvest or afterwards during drying. However, there is interest from the food sector in
developing products using mixtures directly. There is increasing adaptation of conventional
machinery to allow this to happen without damaging the grain. For livestock feed, there is less
need to separate the grains, and mixtures can be used to formulate the correct protein contents
for feed.

Cereal/grain legumes intercrops is often most beneficial when one or both sole crops have
quite low yields; so, this relatively low-cost technique can be more than counterbalanced by
increased yields and thus represents an interesting option to improve income. Also,
cereal/grain legumes intercrops are particularly suited for low-input and organic systems
because the intercrop benefits are greater under lower soil nitrogen availabilities (e.g.
Bedoussac & Justes, 2010a, 2010b).

Example 4: Strip cropping for plant health

Strip cropping is the practice of growing different crops side by side in strips that can differ in
width. It allows increasing plant diversity at the field level, by dividing large parcels cultivated
with a single crop species into narrower plots: the strips. Hence in strip cropping, the strip
becomes the new management unit. For instance, in Germany, wheat and oilseed rape were
cultivated in strips of 27 m to 36 m width (Alarcon-Segura et al., 2022). In the Netherlands or
in Italy, cereals and field vegetables were grown in strips varying from 3 m to 24 m (Juventia
et al., 2021; Campanelli et al., 2022).

Strip cropping can be especially beneficial to reduce infestations of diseases and insect pests
and favour the presence and activity of pest natural enemies (predators and parasitoids).
Against pests and diseases, increasing plant diversity within field is key because any plant that
is a non-host species represents a physical barrier limiting their spread. Plant diversity can
also create visual camouflage and chemical confusion, making it difficult for insect pests to
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locate their host plants. Finally, natural enemies can benefit from plant diversity that potentially
offers diverse habitat and food resources. In strip cropping systems, the diversity of crop
species and the width of the strips will determine the level of habitat heterogeneity at the field
scale. Cultivating a high diversity of crop species in narrow strips will likely allow reduced pest
and disease infestation and favour their natural enemies.

In sloped fields, strip cropping can be implemented following the direction of fields’ contour line
to reduce soil erosion. In such a diversified contour farming approach, the heterogeneity of
crop stands and rooting systems will contribute to stabilize the soil and slow down water runoff.

Strip cropping requires a spatio-temporal redesign of the cropping system to grow in one field
several crop species instead of growing them in separate parcels. Hence in strip cropping
systems, the crop rotation must be designed at the field rather than at the farm scale. Designing
a strip cropping rotation implies considering not only the temporal succession of the crops but
also their spatial arrangement in the field (which crop species will be neighbours) (Juventia et
al., 2022). Recommendations include (i) combining winter and spring crops, to increase the
spatio-temporal diversity at the field level, (ii) putting ley crops next to intensive crops and use
ley crops as a traffic lane to reduce soil compaction, (iii) choosing neighbour crops with
complementary traits to avoid competition at strip edges (Van Apeldoorn et al., 2020).

Compared to other crop diversification methods, strip cropping has two strategic advantages:
first, each strip can be designed to fit the working width of the available machinery; second,
each crop strip can be managed as a sole crop (although mixed cropping at the strip level is
also possible. Yet, managing crops in smaller plots reduces economies of scale. Tillage,
fertilization, and irrigation at the strip level were identified as being more challenging than in
larger plots. In addition, in conventional farming, a specific attention will be paid to avoid drift
of pesticides when spraying. One solution is to adapt the strips to the width of the sprayer. If
the strips are narrower, closing external spray nozzles to avoid spraying the neighbouring strips
could be required.

Example 5: Agroforestry for products and services

A useful definition of agroforestry is:

“the practice of deliberately integrating woody vegetation (trees or shrubs) with crop
and/or livestock production systems to benefit from the resulting ecological and
economic interactions” (Mosquera-Losada et al., 2016):

This is a useful definition because it allows for all agroforestry practices to nest within it. An
important aspect of this are the words “deliberate” and “integration”.

In this minipaper, we have decided to focus on silvoarable and ecosystem service agroforestry
systems (sometimes called ‘linear agroforestry systems’) as most of the crop associations
under discussion also relate to arable cropping practices (Figure 3).
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Figure 3. “An lllustrated Agroforestry Typology” presents some of the diversity of agroforestry
systems in agricultural scenarios. Source: derivative work: Agroforestry typology from Table 5
of the

There are some universal characteristics of agroforestry systems:

Agroforestry is inherently multifunctional
Agroforestry requires farmers to plan for a number of years as the species are
perennial

e Agroforestry requires in-depth context specific adaptation to succeed

e Agroforestry generally works by increasing the amount of sunlight utilized by
photosynthesis in the field, which can increase overall primary productivity, potentially
leading to land equivalent ratios greater than one

Silvoarable systems are those which incorporate woody species into field cropping scenarios.
The pattern of planting, species selection, and goals of each system will vary from farm to farm
and field to field.

Deliberately planting woody plants into fields generally reserved for annual or biennial crops
can be tricky, but there are many benefits to consider when planning silvoarable systems. The
most obvious change is that tree lines subdivide fields into smaller sections. This creates a few
different changes immediately, such as a long-term zone where perennial plants will live.
Introducing perennial habitats into annual ones creates more habitat for beneficial organisms,
which, depending on the actual design and overall management, can contribute to biological
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or natural pest control in the annual cropping system. The typically deeper and more extensive
roots of perennial plants, such as woody species, can improve the small water cycle through
enhancing the infiltration of precipitation as well as serving as snow capturing elements in
certain climates.

Trees and shrubs alter the pattern and effects of wind in the landscape. Often, the creation of
windbreaks or shelterbelts is a primary goal for silvoarable systems: windbreaks have long
been recognized as being capable of improving crop performance. Related to the effect of wind
mitigation, silvoarable systems can reduce moisture loss, increase total nutrients in the system,
and cast appropriate amounts of shade on certain arable crops.

By setting aside as little as 10% of the surface area of a field to woody species, the farmer may
be able to leverage those high-quality open-field habitats to their advantage by growing high
quality wood, fruit, or nut crops. It is extremely important to keep in mind that the performance
of agroforestry systems varies widely due to the complex nature of their design, establishment,
and maintenance: benefits seen on one farm may not directly translate to others!

Some examples of systems which improve agroecosystem health rather than directly
increasing revenue include windbreaks and shelterbelts beneficial for crops, livestock and
prevention of soil erosion. Wooded riparian buffer zones are also possible in most of Europe.
Such plantings can bring benefits including improved water quality through prevention of loss
of nutrients, sediments and agrochemcials to water courses as well as increased biodiversity
of both terrestrial and aquatic ecosystems. Landscapes with natural-like agroforestry systems
and hedgerows increase the aesthetic appeal of the countryside.

Agroforestry systems are quite different from the other crop associations in that they usually
require significantly more planning and commitment from farmers. Agroforestry systems
cannot be moved or easily changed, especially once the woody plants mature. It is possible to
design and implement patterns of shifting cultivation with woody plants, but the time horizon
for such ventures is much longer than we are typically used to working with. One would need
to look at forestry and traditional cultural practices in Europe and elsewhere to see how
landscapes can be farmed as a whole to appreciate the potential for those kinds of farming
systems.

Farmers are often sceptical of silvoarable systems because of the management changes
required to have trees inside of fields that have increasingly been set up for efficient use of
machines. Questions such as how wide the alleys should be or how much space is required
to use large equipment are relatively easily addressed by good design. Other questions, such
as the impact of woody plant roots on annual crops, nutrient cycling, light gradient changes,
and the potential for the introduction of difficult to manage perennial weeds require more
thought. Clear answers may not be available in all areas. Still, each one of these questions
can be met with professional advice, the facts considered, and designs altered

One final challenge that should be raised is the timeframe for recuperation of investment costs
or, return on investment. Agroforestry systems are often seen as costly projects rather than as
long-term investments. There are ways to mitigate these challenges through, paradoxically,
the choice of an implementation horizon which includes other crop associations and strategies.
One potential solution set is the inclusion of relay cropping to ensure that the transfer of
productive space from annual crops to slower developing woody plants includes other
economically viable cash crops maturing each step of the way while the target woody plants
establish.



EU CAP NETWORK FOCUS GROUP
CROP ASSOCIATIONS INCLUDING MILPA AND PROTEIN CROPS
MINI PAPER 'INTEGRATING CROP ASSOCIATIONS INTO FARMING SYSTEMS’

e Many crop associations deliver multiple products ecosystem services. However,
establishment is easier to think about if deliberately focused on a specific goal
(product or service).

¢ Time scale is very important in terms of the ease of establishment, the size of
investment and commitment needed.

e Changing from monocrops to crop associations requires an adjustment in thinking as
well as in selecting suitable components for the system, everything from using
different crop varieties or introducing new species, to adjustments to existing
machinery or acquisition of new machinery.

e Peer to peer learning is important as refining crop associations requires local
knowledge. However, formal education and appropriate training of advisors is also
key to uptake of crop associations.

e Designing crop association requires local knowledge of socioeconomic conditions.
What works in one place may be uneconomic somewhere else. This particularly
reflects whether the end use is provision of food or feed, where quality aspects differ
(for example, ensuring separation of cereal and legume components of an intercrop
are separated) or another service such as weed control or biodiversity.

e Pedoclimatic conditions also play an important part in design of crop associations.

Here we interviewed farmer Arjen van Buren from the Netherlands to get a real life description
of strip cropping:

Question 1: In order to set the scene, could you please describe briefly your farm and
the diversity of your farming activities (location, size, productions, marketing
channels, ...)?

Answer 1: We've three farms in total, together over 200 ha. For detailed information
please have a look on our websites: ,

J

Question 2: Your farming system includes a strip cropping system. What is the area
of your total crop production that is produced in strip cropping?
Answer 2: 50 ha (25% of total area)

Question 3: Could you please explain the main characteristics of your strip cropping
system (diversity of crop species, crop succession, strip length and width, ...)?
Answer 3: Crops: potatoes, grains (oats, wheat, barley, rye, spelt, emmer),
sunflowers, rapeseed, linseed, faba beans, hemp. The strip width varies from 1,50 up
to 9 meters.

Question 4: What triggered your decision to design a strip cropping system (your
motivations / reasons / objectives) ?


http://www.landgoedvelhorst.nl/
http://www.zenderensees.nl/
http://www.boerderij.kreil.nl/
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Answer 4: During my time in Ireland, | used to grow a lot of different vegetables. To
increase the biodiversity, natural predators, and cooperation between crops | decided
to grow them in strips of 1,60 meter. And that worked out well so back in Holland |
thought if it can be done with vegetables why not with arable crops.

Question 5: Today, have you met your original objectives? In other words, are you
satisfied with the results?

Answer 5: Whether yes or no, can you please explain the results? Yes, the results
are great. Healthy crops, higher yields, more birds, and more insects.

Question 6: What were the main challenges when adopting a strip cropping system?
How did you solve them?

Answer 6: The mechanisation is the only challenge. You need to adapt the strips to
your mechanisation or the other way around. All my machinery has a width of 3 or 4,5
meters. The potato planter is 1,50 meters.

Question 7: What would you recommend to a farmer who is interested in designing a
strip cropping system?

Answer 7: Grow crops that you’re comfortable with, make use of your existing
machinery and design the strips to it.

Agerbirk, N. et al. 2003. A saponin correlated with variable resistance of Barbarea vulgaris to the
diamondback moth Plutella xylostella. J. Chem. Ecol. 29, 1417-1433.

Alarcon-Segura et al. Strip intercropping of wheat and oilseed rape enhances biodiversity and biological
pest control in a conventionally managed farm scenario. J. Appl. Ecol. 59, 1513-1523.

Badenes-Pérez F.R. et al. 2017. Can flowering Barbarea spp. (Brassicaceae) be used simultaneously
as a trap crop and in conservation biological control? J. Pest Sc. 90, 623-633.

Badenes-Perez F.R. et al. 2005. Using yellow rocket as a trap crop for the diamondback moth
(Lepidoptera: Plutellidae). J. Econ. Entomol. 98, 884-890.

Bedoussac L., Justes E., 2010a. Dynamic analysis of competition and complementarity for light and N
use to understand the yield and the protein concentration of a durum wheat-winter pea intercrop. Plant
Soil, 330, 37-54.

Bedoussac L., Justes E., 2010b. The efficiency of a durum wheat-winter pea intercrop to improve yield
and wheat grain protein concentration depends on N availability during early growth. Plant Soil 330, 19—
35.

Finney, D.M. et al. 2016. Biomass production and carbon/nitrogen ratio influence ecosystem services
from cover crop mixtures. Agron. J. 108, 39-52.

Hansen, V. et al. 2023. Effect of soil fertility level on growth of cover crop mixtures and residual fertilizing
value for spring barley. Eur. J. Agron. 145, 126796.


https://doi.org/10.1023/A:1024217504445
https://doi.org/10.1111/1365-2664.14161
https://doi.org/10.1007/s10340-016-0815-y
https://doi.org/10.1603/0022-0493-98.3.884
http://doi:10.1007/s11104-010-0303-8
http://doi:10.1007/s11104-009-0082-2
https://doi.org/10.1016/j.eja.2023.126796

EU CAP NETWORK FOCUS GROUP
CROP ASSOCIATIONS INCLUDING MILPA AND PROTEIN CROPS
MINI PAPER 'INTEGRATING CROP ASSOCIATIONS INTO FARMING SYSTEMS’

Junod M.F. et al. 2024. Cover crops in cereal rotations: A quantitative review. Soil Till. Res. 238,
p.105997.

Juventia S.D. et al. 2021. Spatial and genetic crop diversity support ecosystem service delivery: a case
of yield and biocontrol in Dutch organic cabbage production. Field Crops Res. 261, 108015.

Juventia S.D. et al. 2022. Spatio-temporal design of strip cropping systems. Agric. Syst. 201, 103455.

Lithourgidis A. et al. 2011. Annual intercrops: an alternative pathway for sustainable agriculture. Aust.
J. Crop Sci. 5, 396-410. 10.3316/informit.281409060336481

Mosquera-Losada, M., Santiago-Freijanes, J., Pisanelli, A., Rois, M., Smith, J. den Herder, M., ... &
Burgess, P. (2016). Extent and Success of Current Policy Measures to Promote Agroforestry across
Europe. p 3. AGFORWARD.
https://www.researchgate.net/publication/315543693_Extent_and_Success_of Current_Policy Measu
res_to_Promote_Agroforestry_across_Europe

Van Apeldoorn D. et al. 2020. Designing strip intercropping systems. In: DiverIMPACTS: Practice

abstract.

Wendling, M. et al. 2019. Effect of species identity and diversity on biomass production and its stability
in cover crop mixtures. Agr. Ecosyst. Environ. 281, 81-91.


https://doi.org/10.1016/j.still.2023.105997
https://doi.org/10.1016/j.fcr.2020.108015
https://doi.org/10.1016/j.agsy.2022.103455
https://www.researchgate.net/publication/315543693_Extent_and_Success_of_Current_Policy_Measures_to_Promote_Agroforestry_across_Europe
https://www.researchgate.net/publication/315543693_Extent_and_Success_of_Current_Policy_Measures_to_Promote_Agroforestry_across_Europe
https://www.diverimpacts.net/service/practice-abstracts/designing-strip-intercropping-systems.html
https://www.diverimpacts.net/service/practice-abstracts/designing-strip-intercropping-systems.html
https://doi.org/10.1016/j.agee.2019.04.03

	Introduction
	Examples of crop associations and their integration into systems
	Example 1:  Trap crop using wintercress for control of diamondback moth in cruciferous crops
	Example 2: Mixed species cover crops for nutrient management and yield of the following crop.
	Example 3: Cereal/Grain Legume intercropping for improved crop quality
	Example 4: Strip cropping for plant health
	Example 5: Agroforestry for products and services

	Take away thoughts
	Success story
	References

