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Introduction

The IntercropVALUES project has delivered in total 32 practice abstracts to
disseminate the key results of the project in an easy and understandable fashion. For
this purpose, practice abstracts were created for dissemination in the EIP-AGRI
website and network, the project and partners’ website, and the Organic Farm
Knowledge platform. This report contains the second batch of 24 practice abstracts
in M42, complementing the first batch of 8 practice abstracts completed in M18. This
deliverable provides a list of the practice abstracts as well as the PAs themselves. All
the Practice Abstract are available on the project website as open source resources
and will be added to the EU CAP Network and Organic Farm Knowledge as relevant.

The second batch of 24 practice abstracts was developed by the Co-Innovation Case-
Studies (CICS) leaders and work packages. IFOAM Organics Europe supported each
CICS and WP to identify the topic of their PA. The focus was refined in the second half
of 2025 and the PAs developed between September 2025 and April 2026.

Below is a list of the titles, authors, and available languages of all practice abstracts
followed by the full practice abstracts themselves collated in this document in the
same order.

List of 24 Practice Abstracts
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1) Renewed approach of extension services to advance modern
intercropping in South Mozambique. PA9 CICS12 Mozambique

Nicia Giva, Jodo Nuvunga, Laurene Pinga, Sebastido Famba, Universidade Eduardo
Mondlane; Francois Affholder, CIRAD

English
2) Intercropping of wheat and pea can suppress weed growth and enhances
water use efficiency under Mediterranean conditions. PATO CICS6 Greece

Christos Dordas, Andreas Michalitsis, Paschalis Papakaloudis, Aristotle University of
Thessaloniki

English, Greek

3) Intercropping clover and wheat for regenerative farming. PA1l CICS]
Denmark

Claus Madelung, Business Lolland-Falster

English, Danish

4) Commercial perspectives of intercropping peas and lentils. PA12 CICS]
Denmark

Claus Madelung, Business Lolland-Falster

English, Danish

5) Encouraging public demand for sustainable, healthy plant protein
products from intercrops. PA13 CICS2 Sweden

Georg Carlsson and Raj Chongtham, Swedish University of Agricultural Sciences
English, Swedish

6) Collective approach to identify barriers and levers for intercropping at the
value chain level. PA14 CICS4 France

Fanny Raoux and Lionel Alletto, INRAE

English, French
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7) Intercropping to improve the nutritional quality of wheat under low-input
conditions. PA15 CICS6 Greece

Christos Dordas, Andreas Michalitsis, Paschalis Papakaloudis, Aristotle University of
Thessaloniki

English, Greek
8) Intercropping broccoli and vetch for Inte-grated Pest Management (IPM).
PAl6 CICS8 Spain

Inigo Arozarena Gonzalez, Noelia Telletxea Senosiain, Sandra Aldaz del Burgo, Elisa
Lapuerta Sanchez, INTIA S.A.

English, Spanish
9) Intercropping broccoli and vetch to increase species biodiversity. PA17
CICS8 Spain

Inigo Arozarena Gonzalez, Noelia Telletxea Senosiain, Sandra Aldaz del Burgo, Elisa
Lapuerta Sanchez, INTIA S.A.

English, Spanish

10) Organic pea-wheat intercropping to improve soil nitrogen recycling. PA18
CICS9 Serbia

Srdjan Seremesi¢, Svetlana Vuji¢, and Bojan Vojnov, University of Novi Sad

English, Serbian

1) How to produce protein-enriched bread with local and natural ingredients?
PA19 CICS13 Switzerland

Ludivine Nicod, FiBL; Sébastien Knecht, Richemont

English, French

12) Supporting the design of intercrop-based value chain as researchers:
learnings from the adaptative management of a network of case studies across

Europe. PA20 WPI

Margot Leclére, Marie-Hélene Jeuffroy, Fanny Raoux, Lionel Alletto, INRAE; Henrik
Hauggaard-Nielsen, RUC

English
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13) Soil health changes with the use of inter-cropping supporting good
practice. PA21 WP3

Paul Hargreaves, SRUC; Marie Sauvadet, INRAE

English

14) Approaches to producing organic rapeseed crops in Scotland. PA22 CICS3
Scotland

Dr Robin Walker, SRUC; Jim Booth, SAOS

English

15) Integration of pea into baking flour and its effects on nutritional value and
processing. PA23 CICS5 Germany

Odette Weedon, University of Kassel

English, German

16) Integration of pea into baking flour and its effects on bread sensory
characteristics. PA24 CICS5 Germany

Odette Weedon, University of Kassel

English, German

17) Optimisation of costs associated with sugarcane intercropping. PA25 CICS7
La Reunion

Mathias Christina, Cirad; Julien Chetty and Alizé Mansuy, eRcane

English, French

18) Lentil-based crop mixtures for yield optimisation. PA26 CICSIO France

Laurent Bedoussac, ENSFEA; Céline Le Gardien, GAB-BAnjou; Justine Lemonnier,
Union Cuma; Anna-belle Revel, FNCUMA

English, French

19) Reduce heat stress in cowpea through intercropping with millet. PA27
CICST Italy

Matteo Petitti, Daniela Ponzini, Michele Salvan, Rete Semi Rurali
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English, Italian

20) Modernising intercropping systems. PA28 CICS12 Mozambique

Sebastido Famba, Jodao Nuvunga, Universidade Eduardo Mondlane; Francois
Affholder, CIRAD

English

21) Cereal-legume intercropping: how cultivar, environment, and
management shape performance. PA29 WP2

Christos Dordas, Aristotle University of Thessaloniki; Odette Weedon, University of
Kassel; Georg Carlsson, Swedish University of Agricultural Sciences; Raphael Paut,
INRAE; Luciano Pecetti, CREA

English

22) Intercropping impacts on microbial diversity and the risk of mycotoxin

contamination. PA30 WP5

Charlie Poss Kevin Bethune, Vincent Chochois, Jean Christophe Meile, Noél Durand,
CIRAD

English

23) Lock-in system maps for discussing barriers and levers. PA31 WP6
Céline Chevalier, Philippe Baret, UCLouvain (Sytra)

English

24) Four strategies to deal with impurities in intercropping. PA32 WP6
Céline Chevalier, Philippe Baret, UCLouvain (Sytra)

English

Practice Abstracts
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Renewed approach of extension services to
advance modern intercropping in South
Mozambique

Applicability box

Smallholders’ farmers of Inhambane and Gaza region
in Mozambique are subsistence-oriented, with most of Theme

households suffering from seasonal food insecurity. ' Biodiversity and nature conservation, Agroecology, Sus-
When engaged in the national strategy of transitioning  tainable Communities, Cropping systems, People and
from subsistence farming to more market-oriented skills.

farming, farmers are advised by extension agents to Keywords

shift from intercropping (Figure 1a and 1b) to input-in-
tensive growing of sole crops. A growing number of
farmers in areas where the market is becoming attrac- Coastal area of Maputo, Inhambane and Gaza provinces
tive may respond favourably to this advice, which is i Mozambique, under subhumid tropical climate.

then economically sound for farmers on the shortterm  appjication time

but is not sustainable on the long-term. However, to  ya

date this is an emerging issue as a majority of farmers  peqyired time

are still subsistence oriented with limited access to

market or poorly connected to a value chain.

Ecosystem services; intercropping; Socioeconomic devel-
opment; Indigenous knowledge.

Context

Period of impact

Solution Ayear

Researchers from the University Eduardo Mondlane,
CIRAD, National Extension Services, agricultural pri-
vate companies and the representative of smallholder
farmers, discussed! the farmers and the extension
services perspectives. The participants agreed that the extension services need to adjust their strategy
based on farmers’ profile and practices towards reconciling the agricultural economic growth and long-
term sustainability. All actors need to acknowledge the soundness of intercropping as a traditional practice
of subsistence farming and promote the use of modern and profitable forms of intercropping, instead of
transitioning toward sole cropping.

o Increased food diversity and security.
o Enhanced biodiversity, nutrient cycling, soil protection against erosion and atmospheric nitrogen
capture by legume compared with sole crops like cereal and cassava.

Equipment
Not applicable
Best in

NA

1in a workshop held in March 2024 at Bilene, Mozambique (Figure 2).

Funded by
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any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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Reduced weeds pressure, integrated diseases and pest control maintained at high level when
compared to sole crops.
Reduced needs for organic or inorganic fertilizer inputs compared to sole crops.
Reduced labour demand at farm scale.

Practical recommendations

o

First, conduct a participatory diagnosis to collectively assess the drivers and farmers’ motives of
the intercropping practices in Maputo, Gaza and Inhambane provinces of Mozambique.

Second, identify higher productivity, “modern” intercropping models consistent with farmers’ pro-
file and needs, based on literature review and the results of the experiments conducted in the
framework of the IntercropVALUES case study.

Third, co-design extension strategies to advance the advantage of modern intercropping through
facilitated discussions among extension agents, farmers’ representatives, and researchers to
establish efficient knowledge flow (Figure 2, all referred actors engaged in one of these facili-
tated discussions).

Fourth, adopt a “coaching” approach as an alternative to top-down approach and provide farm-
tailored advice based on active listening and consistent with the context, farmers’ profile, and
needs, strengthening the peer-to-peer process, whereby facilitating sharing of practical experi-
ences.

Figure 1a: a “modern intercrop” of maize Figure 1b: A typical farmer’s field of the coastal area in Inhambane and Gaza provinces
with cowpea planted in row. Soil is poor and in Mozambique, with maize intercropped with groundnut and cowpea. Availability of
not sufficiently fertilized, and very low yield nutrient is as low as in picture 1la. Crops are not in rows. The practice tends to max-
was expected here, making uncertain this imize soil cover by crops and hence soil protection against erosion, radiation use ef-
specific arrangement of crops was advan- ficiency and labour use efficiency notably for manual sowing and weed control. Photo:
tageous for farmer compared to the tradi- Francois Affholder.

tional intercropping practice. Photo: Sebas-

tido Famba.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible - Funded by

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
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any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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PRACTICE ABSTRACT N°9

Figure 2: A presentation of the concepts of ecosystem services and trade-offs among ecosystem services in agriculture at the
“Stakeholders engagement workshop”, organized as part of the Co-Innovation Case Study of IntercropVALUES project. This ses-
sion was followed by a lively debate on the messages of extension service regarding current and possible future intercropping in
coastal area of Maputo, Inhambane & Gaza provinces in Mozambique. Photo: Nicia Giva

Further information

Further readings

o German, L. A,, Tiani, A. M., Daoudi, A., Maravanyika, T. M., Chuma, E., Jum, C., ... & Yitamben, G. (2012).
The application of participatory action research to climate change adaptation in Africa. Ottawa, Canada and
Bogor, Indonesia: International Development Research Centre and Center for International Forestry Re-
search. link

Weblinks

o intercropvalues.eu

About this practice abstract

Authors: Nicia Giv4, Jodo Nuvunga, Laurene Pinga, Sebastido Famba, Faculdade de Agronomia e Engenharia Florestal (FAEF), Universidade
Eduardo Mondlane (UEM), Av. Julius Nyerere, n® 3453, Campus Principal, C. Postal 257, Maputo, Mozambique, Faculdade de Agronomia e
Engenharia Florestal — Universidade Eduardo Mondlane (uem.mz)

Francois Affholder, Centre de coopération internationale en recherche agronomique pour le développement (CIRAD), AIDA, Univ Montpellier,
CIRAD, Montpellier, France, CIRAD, agricultural research for the sustainable development of tropical and Mediterranean regions | Cirad

Publisher: IFOAM Organics Europe, Rue Marie Thérese 11, 1000 Brussels -BE, organicseurope.bio
Date: 30/04/2024

Contact: 3ngiva@gmail.com

Review: Claire Morelle, IFOAM Organics Europe

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: https://intercropvalues.eu/
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PRACTICE ABSTRACT N°10

Intercropping of wheat and pea can suppress
weed growth and enhances water use effi-
ciency under Mediterranean conditions

Problem

Weed management in agriculture is an important issue
and relies on the use of synthetic herbicides which
have detrimental environmental & health impacts.

Solution

Use of intercropping with different crop species and
high density, can suppress the development of weeds
and so, improve the weed management in a sustaina-
ble way (Gu et al., 2021), as well as enhance the water
use efficiency (Pankou et al., 2021).

Benefits

Intercropping can reduce the growth of weeds,
achieve higher yields (Gu et al., 2021), increase water
use efficiency and improve the sustainability of the
cropping systems (Figures 1-3, Table 1).

Practical recommendations

Applicability box

Theme
Cropping systems, Arable crops, Weed management.
Keywords

Low input agriculture, Cereal crops, Legumes, Weed con-
trol, Annual weeds.

Context

Temperate areas, Mediterranean climate.
Application time

Autumn crops.

Required time, if relevant

No additional time during cultivation. The harvested crop
needs to be separated at a collection point.

Period of impact, if relevant

Duration of the crop.

Equipment

Standard machinery used for wheat cultivation.

Best in

Winter cereals and legumes and especially in rainfed ag-
ricultural systems.

o Seed bed preparation

o Seed bed should not be too fine-grained after cultivation.

o Varieties

o Select cultivars (wheat and grain legume) with the same maturity time taking the local seed
costs and availability on the market into account

o Sowing densities, machinery

o Mix the seeds 75% grain legume and 25% wheat (compared to the standard crop density of
both crops) in the seed tank, check that the mixture is homogenous and sow with a conventional

seeder.
o Use same row spacing as for cereals.

o Matching seed depth and homogeneity of the mixture should be checked.

o Weed control

Mixtures with different crop species gave even better weed suppression (Figure 1).

o Harvest

Adjust height of harvester to pick up grain legumes close to ground

This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
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o Other recommendations

o Separate a part of your field before sowing and apply the mixture.

o Cultivate the rest of the field as usual and compare the intercrop to the sole cereals and /or
legumes.

o We recommend that you test this method under your own farm conditions. You can communi-
cate your experience with us as well as with other farmers, advisors, and scientists.

50
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E 35
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2 20
S 15
c
o 10
2
£ m B
0
Wheat Field Pea FabaBean  Wheat-Field Wheat-Faba Commercial Commercial
Pea Bean mixture 1 mixture 2
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Figure 1. Effect of intercropping and increased in biodiversity on reducing the weed pressure where commercial mixture
1 (20% soft wheat, 10% oat, 35% triticale, 15% field pea and 20% common vetch) and commercial mixture 2 (30% soft
wheat, 10% oat, 20% triticale, 15% field pea and 25% common vetch).

Table 1. Water use efficiency of the different mixtures and monocrops under rainfed and irrigated conditions

Wheat (kahalmm) | e Intercrop (ka/ha/mm)
Yecora E  Elissavet | Isard  Qlympos, | SR E-  YecQra E- - Elissavet-  Elissavel-

Irrigated 12.23 11.82 | 9.16 3.82 13.19 7.64 12.37 5.50
Rainfed 1347 1281 | 7.1 5.00 10.27 8.55 11.84 6.90
Average 12.85 12.32 | 8.14 4.41 11.73 8.10 12.11 6.20

Fighre 2. Mixture of di'fférentitercopping systems where  Figure 3. Mixture of different species in intercropping systems
in some areas there is high weed pressure and in other where in some areas there is high weed pressure and in other

very low. very low.
This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible Funded by i
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for the European Union
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Further information

Further readings
o Gu, C,, Bastiaans, L., Anten, N. P., Makowski, D., & van der Werf, W. (2021). Annual intercropping sup-
presses weeds: A meta-analysis. Agriculture, Ecosystems & Environment, 322, 107658.
o Pankou, C., Lithourgidis, A., Dordas, C. (2021) Effect of Irrigation on Intercropping Systems of Wheat (Triti-
cum aestivum L.) with Pea (Pisum sativum L.). Agronomy 11, 283.
Weblinks
o intercropvalues.eu

About this practice abstract

Authors: Christos Dordas, Andreas Michalitsis, Paschalis Papakaloudis, Aristotle University of Thessaloniki, Faculty of Agriculture, Forestry
and Natural Environment, School of Agriculture (AUTH), University Campus, 54124, Thessaloniki, Greece, http://www.agro.auth.gr

Publisher: IFOAM Organics Europe, Rue Marie Thérese 11, 1000 Brussels -BE, organicseurope.bio
Date: 30/04/2024

Contact: chdordas@agro.auth.gr

Review: Claire Morelle, IFOAM Organics Europe

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: https://intercropvalues.eu/
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H ouykaAAiépyela oiTapioUu Kal MTTICEAIOU

VO MEIWOEI
Kol

MTTOPEI
Ci1ICaviwv

va

TNV OVATTTUEN TWV
aunoel TNV

OTTOTEAECHATIKOTNTO XPRONS VEPOU UTTO

MECOYEIOKES OUVONKEG

To mp6BAnua

H diaxeipion Twv QiICaviwv oTn yewpyia atroTeAei Eva
onuavTike Béua kKal BacifeTar oTn XPnon XNUIKWG
ouvTIBéuevwy  QIaviokTévwy, Ta  oTToia  €Xouv
APVNTIKEG ETTITITWOEIG OTO TTEPIBAAAOV Kal TRV uyeia.

H Adon

H xprion tng ouykaAANIEpyelag peE DIaPOPETIKA €idn
KAAAIEPYEIWV KAl UPNAR) TTUKVOTNTA PTTOPET VO YEIWOEI
TNV avamTugn Twv Qdaviwv Kal va BeATiwoel Tn
diaxeipion Toug pe Piwoiyo TpéTo (Gu et al., 2021),
KaBwg Kal va evioXUOEl TNV OTTOTEAECHOATIKOTNTA
xprnong vepou (Pankou et al., 2021)

Ta o@éAn

H ouykaANiépyela PTTOPEl va PEIWOEN TRV AVATITUEN
Twv {ICaviwyv, va emTUxel uynAdTepeg atmodooelg (Gu
et al.,, 2021), va augnoel TNV ATTOTEAEOUATIKOTNTO
XpProng Tou vepou Kal va BeATiwoel TN BiwoiudTnTa
TWV ouoTNUATWY KaAAIEpyelag (ZxAua 1-3, MNivakag 1).

MPAKTIKEG TIPOTACEIG

o [poeToipacia oTTopokAivng

MAaicio Eapuoyig

Oépata

>uoThuara KaAAiEpyelag, ApoTpaieg KAANIEPYEIEG,
Alaxeipion QiCaviwv.

NEgeig KAE1B14

Iewpyia xapnAwv eiopowv, Zitnpd, Yuxaver, ‘EAeyxog
CiCaviwv, ETAOIO QiICAvia.

MAaiolo

EUkparteg epioxeg, Meooyeiakd kAipa.

Xpovog epappoyng

POIvoTTWPIVEG KOANIEPYEIEG.

AtTaiToUpEVOG XPOVOG, KATA TTEPITITWON

Aev utrdpyel emTTAéov Xpdvog Katd Tn SIAPKEID TNG
KaAAIEpyElag. H ouykopidr TTPETTEN va yivel O anuegio
OUAAOYNG KAl va yivel n SIaxwpIoPEVn ETTECEPYOTIa TOU
OUAAEYPEVOU KOAAIEPYHATOG.

Mepiodog emidpaong, KATA TTEPITITWON
Aidpkeia TG KAAAIEPYEIQG.
ESomAiouog

JuvnBiouéva pnxavAPaTta Tou xpnalygoTrololvTal yia TNV
KaAAIEpyEla oITapioU.

KaAuTepo o€
Xelpepiva o1tnpd Kar yuxaver kai €181KE g€ GUCTHPATA
gENPIKAG YEWPYiag.

o H omopokAivn dev Ba TTpETTEl va gival AETTTOKOKKN PETA TV KATEPYATia TOU £8APOUG.

o [loikiAieg

o EmA&ETe TTOIKIAIEG (OITAPIOU Kal YuxavBouUg) pe Tov idlo xpdvo wpipavong, AauBdavovtag utroywn
TO KOOTOG Kal TN S100€CIMOTNTA TWYV TTOIKIAIWY OTNV ayopd.

o [lukvoTnTa oTTOPAG, MNXavAPaTa

o Avapeite Toug otrépoug o€ avaloyia 75% oTrépol Tou Yuxaveoug Kal 25% Tou oITapiou (o€
oUyKpION PE TNV TUTTIKA TTUKVOTNTA OTTOPAS Kal Twv dU0 KAAAIEPYEIWY) OTO BOXEID TWV OTTOPWY,
eAEYETE OTI TO PiyMa €ival OPOIOYEVEG KOl OTTEIPETE PE Mia CUPBATIKA OTTAPTIKA UnXavr).

o XpnoIYotroIRaTE TNV idIa aréoTacn PETAEU TWV YPANPWY OTTOPAG OTTWG Kal yia Ta OIThPA.

o [pétrer va eheyxBei To kKatdAAnAo B&B0G GTTOPAG KAl N OLOIOYEVEIQ TOU HEIYUATOG.

This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
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ES

o 'EAgyxog {iCaviwv
o Ta piyyara S1a0QOopETIKWY QUTIKWY EI0WV TTAPEIXAV aKOua KOAUTEPN AVTIMETWTTION Twv {Ifaviwv
(Zxnual).
O ZUYKOMION
o [MpocapudoTe 10 UYWPOG TOU BEPICOOAWVIOUOU YIA VO CUYKOUIOETE TOV KOPTTO TWV YuxXavewv
KOVTG 010 £80QOG.
o AMAeG TTPOTAOEIG
o AlaxwpioTe éva HEPOG TOU aypou Cag TIPIV TN OTTOPA KAl EQAPPOCTE TO PEiyUa.
o KaM\igpyroTte Tov UTTOAOITTO aypd OTTWG OUVHBWG KOl CUYKPIVETE TNV OUYKAAAIEPYEIQ PE TN
MovokaAAIEpyela aITnpou Kai/fj yuxaveoucg.
o 220G ouviIoTOUME va OOKIYAoeTe authv Tn PEBodO OTIC BIKEG 0ag OouvOnRkeg KAANIEpyeag.
MTTOpEITE VO POIPACTEITE TNV EPTTEIPIA OAG Mgl Hag KABWG Kal e AAAOUG aypdTEG, YEWPYIKOUG
OUMBOUAOUG Kal ETTIOTAMOVEG.

50
IIIII--

45
40
Zirépi MmigéA Kouki Zitdpl- Kouki  Zitap-MmiéN Eptropiké  Eptropiké
peiypa 1 peiypa 2

B R NN W W
v O n o unn O u

MepiekTikéTNTA IfOViwy OTN
Blopaga (%)

o

Emreppdoeig

IxAua 1. H emidpaon Tng ouykaAAiépyeiag kal Tng alnong Tng BIOTTOIKIAOTNTAG OTN Peiwon TNG avamTugng Twv JICaviwy
KaI KUPiwg a1rd dUOo EUTTOPIKA peiyaTa, OTTou To EPTTOPIKG peiypa 1 (20% paAako airapl, 10% Bpwun, 35% TpImikaAe, 15%
pmZéN kal 20% Koivog Bikog) kail To uTTopIkod peiypa 2 (30% paAako oitdpl, 10% Bpwun, 20% TPITIKAAE, 15% pmZEA Kal
25% koivog Bikog).

Mivakag 1. ATTOTEAECUATIKOTNTA XPAONG TOU VEPOU TWV OIAPOPETIKWY GUYKOAAANIEPYEIWV KAl TWV POVOKAAAIEPYIWV UTTO
OuvBAKeS Apdeuong Kal Enpaaciag.

. MmN .
Emdpt (kg/halmm) fEEfE;’M? ZuvkadEpvED (kalhaimm)
i YecoraE- YecoraE-  Elissavet  Elissavet

Apbeudpevo 1223 11.82 | 9.18 382 13.19 7.64 12.37 5.50

SnoikG 1347 1281 711 5.00 1027 8.55 11.34 5.90

Méoog Tpog 12.85 1232 | 314 441 11.73 8.10 12.11 5.20
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IxAMa 2. Meiypata  SIQQOPETIKWY  GUOTNUATWY }Zr']pa 3. Mipma OIAPOPETIKWY CUCTNUATWY CUYKAANIEPYEIOG
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Intercropping clover and wheat for regener-
ative farming

Problem Applicability box

Intercropping clover and wheat can result in competi-

tion depending on the competitiveness of the crops Theme
and their sowing time. Dominant root structure of ma- = Seeds and breeding - Intercropping wheat and clover
ture clover may outcompete wheat. Keywords

Seed testing; Plant breeding; Wheat, clover, timing, nutri-
tion benefits

Intercropping clover and wheat requires careful timing = Context
and balance in intercropping systems. The method of = Denmark
establishing wheat in standing clover is critical.

Benefits

High protein wheat in combination with clover can improve yield through complementation. In addition, soil
health preservation, nutrient efficiency, and climate resilience are positive benefits of the system.

Practical recommendations

e Simultaneous establishment: Sow clover and wheat together to ensure balanced competition
and optimal nutrient sharing.

e Avoid mature clover stands: Do not attempt to introduce wheat into already established clover
fields, if a commercial grain yield is desired.

o Early sowing strategies: Early establishment remains advantageous but must be coupled with
synchronised crop development.

¢ Monitor crop competition: Regular field assessments should be carried out in early spring to
detect early signs of crop competition.

o Further trials: Future experiments should test different sowing densities and clover varieties to
optimise yield potential and interspecies interaction.
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Further information

Weblinks

o https://www.remix-intercrops.eu/
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Samdyrkning af klgver og hvede til
regenerativt landbrug

Problem

Applicability box
Sammensmeltning af klaver og hvede kan fgre til

konkurrence afhaengigt af afgredernes Theme

konkurrenceevne og deres saningstid. Den Seeds and breeding - Intercropping wheat and clover
dominerende rodstruktur hos moden klgver kan Keywords

udkonkurrere hvede. Seed testing; Plant breeding; Wheat, clover, timing, nutri-

. tion benefits
Losning

Context

Sammendyrkning af klgver og hvede kraever penmark

omhyggelig timing og balance [

samdyrkningssystemer. Metoden til at etablere hvede i staende klagver er afggrende.

Fordele

Hgjproteinhvede i kombination med klgver kan forbedre udbyttet gennem komplementering. Derudover
er bevarelse af jordens sundhed, naeringseffektivitet og klimamodstandsdygtighed positive fordele ved
systemet.

Practical recommendations

e Samtidig etablering: Sa klgver og hvede sammen for at sikre balanceret konkurrence og
optimal neeringsfordeling.

¢ Undga modne klgverbestande: Forsgg ikke at introducere hvede i allerede etablerede
klgvermarker, hvis der gnskes kommercielt kornudbytte.

o Tidlige sastrategier: Tidlig etablering forbliver fordelagtig, men skal kombineres med
synkroniseret afgrgdeudvikling.

e Overvag afgredekonkurrence: Regelmaesssige markvurderinger bgr udfares tidligt pa foraret for
at opdage tidlige tegn pa afgredekonkurrence.

e Yderligere forseg: Fremtidige eksperimenter bor teste forskellige sataetheder og kleversorter for
at optimere udbyttepotentiale og interaktion mellem afgrgderne
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Figure 1: Wheat in clover early sprouting in mature clover Figr2: Wheat impacted negatively by clove and toped

Photo: Susanne Hovmand, Knuthenlund. growing. Photo: Susanne Hovmand, Knuthenlund.

Further information

Weblinks

o https://www.remix-intercrops.eu/
o Se Organic Farm Knowledge Platform for flere praktisk anbefalinger.
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Commercial perspectives of intercropping
peas and lentils

Problem

Applicability box

Intercropping peas and lentils is challenged by the

post-harvest costs of cleaning. Theme

Farm economics (agricultural economics); Production
economics; Costs

In the post-harvest process, cleaning costs must be = Keywords

minimised and end products with an acceptable level = Crop testing, commercial benefits
of impurities developed, to keep pea-lentil intercrop- = Context
ping economically sustainable. Denmark

Benefits

The practice can result in more efficient resource use, lower costs, improved resilience, soil health and
climate benefits, as both crops can fix atmospheric nitrogen. Peas typically grow more vigorously and
can support lower-growing lentils.

Practical recommendations

To reap the benefits of pea-lentil intercropping, the final product must be commercially acceptable. Due to
the cleaning costs of harvested seeds, cross-contamination or grain impurities need to be accepted. Oth-
erwise, costs can be in excess of what can be covered commercially.

e Minimise cleaning costs: Ensure physical differences in grain shape or size between crops to
reduce cleaning costs— e.g., through varietal choice—thereby ensuring commercial viability.

e Cross contamination must be accepted at an agreed level within the value chain, as 100% clean
end product is not commercially sustainable. The level of contamination depends on usage of the
cleaned seeds and is specific for end use.

e Farmers need to explore and agree upon commercial options with wholesalers and millers to
minimize sales risks. This includes options such as high protein flour that can be used for bread
and for other use in bakeries.

o Ensure physical differences in grain shape or size between crops to reduce cleaning costs —
i.e., wheat and peas — thereby ensuring commercial viability. Alternatively, the risk profile needs to
be agreed upon among partners involved
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EUR
Stage Raw kg Seeds cost Peas 1.724,83
Mixed 3.500 Lentils 335,57
Growing cost Leasing of land (5 ha) 5.798,66
Weeding 322,15
Swath laying 368,46
Stage Cleaned Maschinery 833,29
Le nti I‘S 192 Postharvestcost Drying 658,12
Peas 2088 Cleaning 2.297,99
Total 12.339,06
Total 2.280
Salesvalue Peas 2088 1,61 3.363,22
Lentils 192 2,82 541,21
Waste - 1.220 Total sales value 3.904,43
'35% Net profit - 8.434,63
Figure 1: Result of cleaning process with calculation of process - I ' o '
loss. Source of data: Cleaning data from DLF Beet Seed A/S
Per HA
Seed cost 412,08
Land lease 1.159,73
Machineriy etc. 304,78
Total cost per HA 1.876,59
Weighted avr. Value per kg EUR/KG 1,71
Yeild value per HA splitasintest EUR 780,89
Cleaning and Drying per KG on cleaned stage EUR 1,30
CM per kg cleaned seeds EUR 0,42
Yeild per ha (KG) intest KG 456
Breakeven kg cleaned seeds per ha KG/HA 4.512
Further information

Weblinks

o https://lwww.remix-intercrops.eu/
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Kommercielle perspektiver ved
samdyrkning af arter og linser

fiehin

Samdyrkning af eerter og linser udfordres af
omkostninger til rensning efter hast Tema

Landbrugsgkonomi (agrogkonomi); Produktionsgkonomi;
Lasning Omkostninger
Keywords

| processen efter hgst skal
rensningsomkostninger minimeres, og der skal
udvikles slutprodukter med et acceptabelt niveau
af urenheder for at opretholde skonomisk
baeredygtighed i samdyrkning af zerter og linser.

Afgregndeforsag, kommercielle fordele
Context
Denmark

Fordele

Praksissen kan resultere i mere effektiv ressourceudnyttelse, lavere omkostninger, forbedret robusthed,
bedre jordbundssundhed og klimafordele, da begge afgrader kan fiksere atmosfeerisk kvaelstof. Arter
vokser typisk mere kraftigt og kan understatte lavere voksende linser.

Praktiske anbefalinger

* For at opna fordelene ved samdyrkning af zerter og linser skal slutproduktet veere kommercielt
acceptabelt. Pa grund af rensningsomkostningerne for de hgstede frg skal krydskontaminering
eller urenheder accepteres.

* Minimér rensningsomkostninger: Sikr fysiske forskelle i afgrgdens form eller -stgrrelse mellem
afgraderne for at reducere rensningsomkostninger — f.eks. gennem sortsvalg.

* Krydskontaminering skal accepteres pa et aftalt niveau i vaerdikeeden, da et 100 % rent slutprodukt
ikke er kommercielt baeredygtigt.

* Landmeaend begr undersgge og aftale kommercielle muligheder med grossister og meller for at
minimere salgsrisici.

+ Sikring af fysiske fysiske forskelle i kornstgrrelse og -form kan reducere renseomkostningerne —
eks. hvede og erter — hvorved en kommerciel baeredygtighed kan opaes. Alternativt kan
risikoprofilen aftales mellem vaerdikaedens parter
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Stage Raw kg Seeds cost Peas 1.724,83
Mixed 3.500 Lentils 335,57
Growing cost Leasing of land (5 ha) 5.798,66
Weeding 322,15
Swath laying 368,46
Stage Cleaned Maschinery 833,29
Le ntllS 192 Postharvestcost Drying 658,12
Peas 2 088 Cleaning 2.297,99
Total 12.339,06
Total 2.280
Salesvalue Peas 2088 1,61 3.363,22
Lentils 192 2,82 541,21
Waste - 1.220 Total sales value 3.904,43
'35% Net profit - 8.434,63
Figure 1: Result of cleaning process with calculation of process - I ' o '
loss. Source of data: Cleaning data from DLF Beet Seed A/S
Per HA
Seed cost 412,08
Land lease 1.159,73
Machineriy etc. 304,78
Total cost per HA 1.876,59
Weighted avr. Value per kg EUR/KG 1,71
Yeild value per HA splitasin test EUR 780,89
Cleaning and Drying per KG on cleaned stage EUR 1,30
CM per kg cleaned seeds EUR 0,42
Yeild per ha (KG) intest KG 456
Breakeven kg cleaned seeds per ha KG/HA 4.512
Yderligere information

Weblinks

o https://www.remix-intercrops.eu/
o Se Organic Farm Knowledge Platform for flere praktiske informationer.
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Encouraging public demand for sustainable,
healthy plant protein products from intercrops

Problem

Applicability box

Intercropping cereals and grain legumes for simultaneous
harvest faces several barriers in post-harvest handling, in-
cluding low awareness of benefits among consumers and
value chain actors.

Themes

Agroecology, Marketing and agricultural trade, Post-
harvest management, Sustainable communities

Keywords
. . . Context
Boosting the demand for legume-based foods will provide Swed
T . . . weden
more possibilities to sell grain legumes in general, includ- Best i
estin

ing products from intercropped legumes. o .
Public kitchens, restaurants, media

Benefits

Eating legume-based foods enhances public health. Providing profitable outlets will encourage farmers to
grow more intercropped legumes.

Practical recommendations

To increase demand for a category of plant protein, multiple actors need to change their habits—not only
consumers, but also retailers, processors, and public kitchens.

One option for tackling this challenge is to organise so called food jams: cooking sessions in groups where
participants are provided with clear instructions, ingredients, and equipment to prepare one or several
meals according to prepared recipes.

Boosting public demand by spreading knowledge and providing hands-on instructions on how to pre-
pare tasty legume meals from local ingredients will help farmers to sell their intercropped legume products.

In Sweden, the communication project Food Jams translated results from research to short movies, arti-
cles, and recipes that explain the benefits of growing and eating legumes. The project also organised food
jams for legume cooking, especially adapted to school kitchens, and produced instructions and material
for others to also organise legume food jams.
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Figure 1: Cooking peas and lentils that come from Swedish
organic farms. Photo: www.foodjams.se

Figure 2: Intercropped lentils and oats. Photo: Per Modig, Fagraslatt.

Further information

Further readings

o Bedoussac L, Journet EP, Hauggaard-Nielsen H, Naudin C, Corre-Hellou G, Jensen ES, Prieur L
and Justes E (2015). Ecological principles underlying the increase of productivity achieved by ce-
real-grain legume intercrops in organic farming. A review. Agronomy for Sustainable Development
35, 911-935. https://doi.org/10.1007/s13593-014-0277-7.

o ROa6s E, Carlsson G, Ferawati F, Hefni M, Stephan A, Tidaker P, Witth6ft C (2020). Less meat,
more legumes: prospects and challenges in the transition toward sustainable diets in Sweden.
Renewable Agriculture and Food Systems 35, 192-205.
https://doi.org/10.1017/S1742170518000443.

Weblinks

o Fagraslatt https://www.fagraslatt.se/
o Food Jams www.foodjams.se
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Stimulera efterfraigan pa hallbara och
halsosamma vaxtprotein-baserade Ilivsmedel
fran samodling

Problem

Tillampningsomrade
Samodling av spannmal och baljvaxter for samtidig skord
forsvaras av hinder i hanteringen efter skord, bland annat
bristande medvetenhet om fordelarna hos konsumenter
och aktorer i vardekedjan.

_||

eman

Agroekologi, marknadsféring och jordbrukshandel,
hantering efter skord, hallbara samhallen

Nyckelord
. — : hallbarhet
Att Oka efterfragan pa .P.aljvaxt-baser?Qe I|v.sr.r.1edel Sammanhang
kommer att skapa fler mdjligheter att salja baljvaxter, Sverige
inklusive fran samodling. Bist inom

Fordelar Storkék, restauranger, media

Att ata livsmedel baserade pa baljvaxter forbattrar folkhalsan. Mer I6nsamma avsattningsmajligheter
kommer att uppmuntra jordbrukare att odla fler samodlade baljvaxter.

Praktiska reckommendationer

For att Oka efterfragan pa vaxtprotein maste flera aktoérer andra sina vanor — inte bara konsumenter, utan
aven produktutvecklare, detaljhandel, och storkdk.

Ett satt att ta itu med denna utmaning ar att anordna sa kallade foodjams: matlagningssessioner i grupp
dar deltagarna far tydliga instruktioner, ingredienser och utrustning for att tillaga en eller flera maltider
enligt forberedda recept.

Att 6ka efterfragan hos allmanheten genom att sprida kunskap och ge praktiska instruktioner om hur man
tillagar smakrika baljvaxtmaltider av lokala ravaror kommer att hjalpa jordbrukare att salja sina produkter
fran samodlade baljvaxter.

| Sverige anvande kommunikationsprojektet Food Jams forskningsresultat for att skapa kortfilmer, artiklar
och recept som forklarar férdelarna med att odla och ata baljvaxter. Projektet anordnade aven foodjams
for tillagning av baljvaxter, sarskilt anpassade for skolkdk, och tog fram instruktioner och material sa att
aven andra kan anordna liknande foodjams.
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Bild 1: Tillagning av artor och linser fran svenska ekologiska
gardar. Foto: www.foodjams.se

Bild 2: Samodling av linser och havre. Foto: Per Modig, Fagraslatt

Mer information

Ytterligare lasning

o Bedoussac L, Journet EP, Hauggaard-Nielsen H, Naudin C, Corre-Hellou G, Jensen ES, Prieur L
and Justes E (2015). Ecological principles underlying the increase of productivity achieved by
cereal-grain legume intercrops in organic farming. A review. Agronomy for Sustainable
Development 35, 911-935. https://doi.org/10.1007/s13593-014-0277-7.

o ROa6s E, Carlsson G, Ferawati F, Hefni M, Stephan A, Tidaker P, Witth6ft C (2020). Less meat,
more legumes: prospects and challenges in the transition toward sustainable diets in Sweden.
Renewable Agriculture and Food Systems 35, 192-205.
https://doi.org/10.1017/S1742170518000443.

Weblinks

o Fagraslatt https://www.fagraslatt.se/
o Food Jams www.foodjams.se
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Collective approach to identify barriers and lev-
ers for intercropping at the value chain level

Problem

Many barriers farmers face related to intercropping,
such as agro-industrial standards or consumer ac-
ceptance, are beyond their direct control and difficult
to identify.

The causal tree method offers value chain stakehold-
ers a way to identify the obstacles perceived in adopt-
ing intercropping and design potential solutions.

Benefits

By exploring the problem, its effects, the bottlenecks
and possible levers, this method helps stakeholders
understand the causes and consequences underlying

Applicability box

Theme

Agroecology, Sustainable communities
Keywords

Socioeconomic development, Educational resources
Context

Value Chain

Application time

Start of project

Required time

4 hours

Equipment

Posters, pencils, sticky notes

the limited use of intercropping and reflect on how to address issues and drive systemic change.

Practical recommendations

1. Agree on the problem and its effects

“Intercropping is rarely used” and list its consequences: Why is this situation problematic?

2. Identify the causes

What are the direct origins and the indirect causes of this problem? For each value chain stage (production,
storing/sorting, food processing, commercialisation, transversal), what are the barriers?

3. Prioritise the barriers

Ask the stakeholders to identify what are the most important barriers, where are the bottlenecks and where

is it crucial to act to unlock the value chain?

4. Suggest actions

Where is each stakeholder able to act? What are the possible solutions to test?

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for

Funded by
the European Union

any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.



IFCAM INRAZ

ORGANICS EUROPE
INTERCROP PRACTICE ABSTRACT N°14
VALUES

CONSEQUENCES

SITUATION (" intercropping s rarely used |

l ‘Why don’t you currently use intercropping or IC-based products? '

PRODUCTION SORTING / FOODPROCESSING DISTRIBUTION / oTHER
STORAGE CONSUMPTION

Figure 1: Causal tree template used by 32 stakeholders in CICS 4. lllustration: Fanny RAOUX, INRAE.

Further information

Weblinks

e (French) "Accompagner la conception et la conduite de projets multi-acteurs pour la transition
agroécologique dans les territoires : propositions d’outils et de méthodes d’aprés les résultats du
projet H2020 DiverIMPACTS" https://share.google/M6QIQ9KkPPMD]OmkIV.

e DiverIMPACTS - Diversification through Rotation, Intercropping, Multiple Cropping, Promoted
with Actors and value-Chains towards Sustainability https://www.diverimpacts.net/

e A workshop on "Barriers and levers to the adoption of crop associations" at the Agricultural High
school of Flamarens (South-West of France) - IntercropVALUES

e Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Fanny RAOUX and Lionel ALLETTO (INRAE)

Publisher: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brussels -BE, organicseurope.bio
Date: April 2026
Contact: fanny.raoux@inrae.fr

Review: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: htips://intercropvalues.eu/

Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible .
the European Union

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant -


https://share.google/M6QIQ9kPPMDjOmkIV
https://www.diverimpacts.net/
https://intercropvalues.eu/news/a-workshop-on-barriers-and-levers-to-the-adoption-of-crop-associations-at-the-agricultural-high-school-of-flamarens-south-west-of-france/
https://intercropvalues.eu/news/a-workshop-on-barriers-and-levers-to-the-adoption-of-crop-associations-at-the-agricultural-high-school-of-flamarens-south-west-of-france/
https://organic-farmknowledge.org/
https://www.organicseurope.bio/
mailto:fanny.raoux@inrae.fr
https://intercropvalues.eu/

IFCAM INRAZ

ORGANICS EUROPE
INTERCROP PRACTICE ABSTRACT N°14
VALUES

Appréhender en collectif les barrieres et leviers
a 'adoption des associations de cultures pour
I’alimentation humaine

Probléme

Application

De nombreux obstacles rencontrés tout au long de la
filiere empéchent les agriculteurs d’adopter pleine-
ment la pratique.

Théme
Agroécologie, Collectifs
Mots clés

Développement socio-économique, Ressources éduca-
tives

La méthode de l'arbre causale permet aux parties pre-
nantes de la chaine de valeur d'identifier les obstacles
a I'adoption des cultures associées et de concevoir de
potentielles solutions.

Contexte

Chaine de valeur, filiere
Période d’utilisation
Au début des projets

Avantages Temps requis
Environ 4 heures

En explorant le probléme, ses effets, les obstacles et
les leviers possibles, cette méthode aide les parties
prenantes a comprendre les causes et les consé-
quences de l'utilisation limitée des cultures associées, et a réfléchir aux moyens de résoudre les blocages
et favoriser un changement systémique.

Equipement
Affiches, crayons, post-it

Recommandations pratiques

Etape 1 : S’accorder sur le probléme et ses effets

« La culture intercalaire est rarement utilisée », énumérer les conséquences de cela : pourquoi cette si-
tuation est problématique ?

Etape 2 : Identifier les causes

Quelles sont les origines directes et les causes indirectes de ce probleme ? Pour chaque étape de la
chaine de valeur (production, stockage/tri, transformation alimentaire, commercialisation, transversale),
quels sont les obstacles ?

Etape 3 : Hiérarchiser les obstacles

Demandez aux parties prenantes d'identifier les obstacles les plus importants et la ou il est crucial d'agir
pour débloquer la situation.

Etape 4 : Suggérer des actions

Sur quels blocages chaque partie prenante peut-elle agir ? Quelles sont les solutions a tester ?
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CONSEQUENCES

SITUATION (" intercropping s rarely used |

| ‘Why don’t you currently use intercropping or IC-based products? I

PRODUCTION SORTING / FOODPROCESSING DISTRIBUTION / oTHER
STORAGE CONSUMPTION

Figure 1: Le modéle d'arbre causale utilisé par 32 parties prenantes dans le cadre du CICS 4.. lllustration: Fanny RAOUX, INRAE.

Informations complémentaires

Liens web

¢ (Francais) "Accompagner la conception et la conduite de projets multi-acteurs pour la transition
agroécologique dans les territoires : propositions d’outils et de méthodes d’aprés les résultats du
projet H2020 DiverIMPACTS" https://share.google/M6QIQ9KkPPMD]OmkIV.

e Boite a outils - DiverIMPACTS - Diversification through Rotation, Intercropping, Multiple
Cropping, Promoted with Actors and value-Chains towards Sustainability
https://www.diverimpacts.net/

o Identifier les barriéres et leviers a 'adoption des associations de cultures - IntercropVALUES /
Occita’Mix https://www.inrae.fr/actualites/identifier-barrieres-leviers-ladoption-associations-cul-
tures

e Consultez Organic Farm Knowledge Platform pour davantage de recommandations pratiques.

A propos de cette fiche

Auteurs : Fanny RAOUX and Lionel ALLETTO (INRAE)
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Intercropping to improve the nutritional qual-
ity of wheat under low-input conditions

Problem

The protein content of bread wheat grown under low-
input conditions depends on the soil N content and is in
most cases low, requiring alternative ways to increase
protein content and nutritional quality.

Intercropping can improve the nutritional quality of
bread wheat grown under low input conditions and in-
crease resource use efficiency and crop productivity.

Benefits

Intercropping pea significantly increased the grain pro-
tein concentration of bread wheat compared to their
sole crops. Cereal-legume intercropping elevates the
nutritional density of wheat grain, reducing depend-
ence on synthetic fertilisers while contributing to food
and nutritional security.

Practical recommendations

Applicability box

Theme

Cropping systems, Arable crops, Nutritive values
Keywords

Low input agriculture, Cereal crops, Legumes, Proteins
Context

Temperate areas, Mediterranean climate.

Application time

Autumn crops.

Required time, if relevant

No additional time during cultivation. The harvested
crop needs to be separated at a collection point.

Period of impact, if relevant

Duration of the crop.

Equipment

Standard machinery used for wheat cultivation.
Best in

Winter cereals and legumes and especially in rain-fed
agricultural systems under low input conditions.

Seed bed preparation: the seed bed should not be too fine after cultivation.
Varieties: select cultivars (cereal and grain legume) with the same maturity time taking the local
seed costs and availability on the market into account.

Sowing densities and machinery

o Mix the seeds 75% grain legume and 25% cereal (compared to the standard crop density
of both crops) in the seed tank, check that the mixture is homogenous, and sow with a
conventional seeder.
o Use the same row spacing as for cereals.
o Check matching seed depth and homogeneity of the mixture.
¢ Protein content: mixtures with different crop species increased protein content.
e Harvest: adjust the height of the harvester to pick up grain legumes close to the ground.
e Separate a part of your field before sowing and apply the mixture.
o Cultivate the rest of the field as usual and compare the intercrop to the sole crop cereals and/or
legumes.
o Test this method under your own farm conditions. You can communicate your experience with us
as well as with other farmers, advisors, and scientists.
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Figure 1. Grain protein content of bread wheat under monocropping and intercropping systems in Commercials
farms (1, 2 and 3) and University farms.

Figure 2. Initial growth of wheat with pea in an intercropping Figure 3. Mixture of different intercropping systems in Com-
system in University farm. mercial farm 1 (Giannitsa).

Figure 4. Intercropping systems of cereal and legume in Com- Figure 5. Intercropping systems of cereal and legume in Com-
mercial farm 2 (Kilkis). mercial farm 3 (Galateia).
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Further information

Further readings
o Pankou, C., Lithourgidis, A., Dordas, C. Effect of Irrigation on Intercropping Systems of Wheat
(Triticum aestivum L.) with Pea (Pisum sativum L.). Agronomy 2021, 11, 283.
o Michalitsis, A.; Papakaloudis, P.; Pankou, C.; Lithourgidis, A.; Menexes, G.; Dordas, C. Effect of
cultivar on faba bean—wheat intercrop productivity under a Mediterranean environment. Agron-
omy 2024, 14 (1), 70.

o Check the Organic Farm Knowledge Platform for more practical recommendations.
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H ocuykoaAAiépyela ptTOopEl va BEATIWOEN TN

O1aTPO@IKN) agia Tou
XOMNAEG EICPOEG

MpoBAnua

H trepiekTIKOTNTA O TTPWTEiIVN Tou PHaAakoU aiTapiou
TTOU KOAMNIEPYEITAI UTTO OUVONKEG XOUNAWY EI0POWV
eCapTdTal amd TNV TTEPIEKTIKOTNTA TOU €DAQPOUG OE
AlwTo Kal, OTIG TIEPIOOOTEPEG TTEPITITWOEIG, Eival
XounAR. Auté kaBiotd avaykaia Tnv avalntnon
EVOMOKTIKWY  TPOTTWV  yia  Tnv  auénon  Tng
TTEPIEKTIKOTNTAG OE  TIPWTEIVN KAl TNG OUVOAIKNAG
dIaTPOWIKNAG TTOIOTATAG.

H ouykaAAiEpyela uTTopEi va BeATIWGE TN dIATPOPIKN
TToI6TNTA TOU JOAAKOU OITapIoU TToU KAAAIEPYEiITAl UTTO
OUVONKEG XauNAWV €1I0pOWV Kal va auffoel Tnv
ATTOdOTIKOTNTA XPoNG TWY TTOPWY TOU TTEPIBAAAOVTOG
Kar TNV TTOpaywylikoTnTa  TOU  OUCTHPOTOG
KOANIEPYEIQG.

H ouykaAAiépyeia pe PmmCEN alénoe onuavTiKa Tn
OUYKEVTPWON TTPWTEIVNG OTOUG KOKKOUG TOU PAAOKOU
oITapiou o€ oUYKPIoN ME TIG MOVOKAAMEPYEIEG TOUG

OITOPIOU KATW aTTd

MAaioio EQapuoyng

Ofpata

>uoThuara kaAAiEpyelag, ApoTpaieg KAANIEPYEIEG,
AlaTpo@IkA TToI0TNTA.

NEgeig kKA£1B14

lewpyia xapunAwv eiopowy, ZiTned, Yuxaven, Alatpo@IkA
ToI0TNTA, [MEPIEKTIKOTNTA OE TTPWTEIVN.

Mepioxn epapuoyrig

EUkpateg mreploxég, Meooyelakd KAipa.

Xpovog epappoyrig

POIvoTTWPIVEG KOANIEPYEIES.

ATtraiToUpevog xpovog

Agv uttdpyel emITTAEOV XPOVOG KATA TN SIAPKEIX TNG
KOAAIEPYEIOG. 2TO GuYKOUIZOPEVO TTPOIGV Ba TTPETTEl va
yivel dlaxwpIiopog Katd Tn d1odikacia TnG GUAAOYNG.
Mepiodog epappoyng

Aidpkeia TG KAAAIEPYEIQG.

ESomAiouég

ZuvnBiopéva uNXavAUOTA TTOU XPNOIKMOTIoIoUVTal VIO TNV
KaAAIEpyEIa OITapIoU.

KaAUTtepo o€
Xelpepivd oitnpd Kal puxaven Kai £101KG o€ cUaTAPATA
ENPIKNG YEWPYIOG PE XAUNAES EIOPOEG.

(ZxAua 1). H ouykaANi€pyeia oItnpwv-wuxavBwy evioxuel Tn BpeTTTIKA aia Tou aITapiou, PJEIWVOVTAG TNV
e¢aptnon atrd ouveBeTIKA AITTdopaTa Kal cUPBAAAOVTAG OTNV ETTICITIOTIKY Kal dIATPOPIKI aoPAAEIQ.

MpakTIKEG TTIPOTACEIG

o Mposgtoipacia omropokAivng: H atropokAivn de Ba TTpéTTel va gival UTTEPBOAIKA AETTTOKOKKN WETA TNV

Katepyaoia Tou edAPOUG.

o MoikiAieg: ETIAECTE TTOIKIAIEG (OITAPIOU Kol WwuyxavBoug) pe Tov idlo xpdvo wpipavong, AaufdvovTag
uTTOWN TO KOOTOG Kai TN S108€01uOTATA TWV TTOIKIAIWV OTAV ayopPd.

o [MMukvoTnTa OTTOPAG KAl PNXOoVAHATA:

o Avapeite Toug oTrépoug o€ avaloyia 75% otrépol Tou YuxavBoug kal 25% Tou oITapiou (o€
oUyKpION PE TNV TUTTIKA TTUKVOTNTA OTTOPAG Kal TwV 800 KAAAIEPYEIWV) OTO SOXEIO TWV OTTOPWV,
eNEYETE OTI TO PEiypa €ival OUOIOYEVEG KOl OTTEIPETE PE MiO CUUBATIKA OTTOPTIK) JNXAVH.

o XpnaolgoTtroifoTe TNV idla aréoTaon METAEU TWV YPAPPWY OTToPdg OTTWG Kal yia Ta aITnpd.

o EAéy&re 10 KATAAANAO BABOG OTTOPAG KAl N OUOIOYEVEIQ TOU HEIYUATOG.

o [MepIekTIKOTNTA O€ TTPWTEIVN: PeiypdaTa pe dlagopeTiKA €idn KaANIEpyEIWY UTTOPEI va 0dnyrRoouv o€

auénuévn TTEPIEKTIKOTNTA O€ TTPWTEIVN (ZXAMa 1).

o Zuykouidn: lMpooapudoTte 10 UWPOG TNG BePICOAAWVIOTKNAG YIO VO OUYKOMIOETE TOV KOPTTO TwV

Yuxavlwyv Kovta ato £6agog.

o

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
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o KoM\igpyrnote Tov UTTOAOITTO aypd OTTWG OUVABWG KAl CUYKPIVETE Tn OUYKOAAIEpyEld PE Tn
MovokaAAIEpyeia oITnPoU Kal/f) wuxaveoug.

O Zag ouvioToupe va dokiudoete authv TN PEBodo oTig BIKEG oag ouvbnikes KaANiEpyelag. MTTopeite va
MOIPACTEITE TNV EUTTEIPIa 0aG PaAdi Mag KaBWwG Kal e AAAOUG aypdTeS, YewpyIKoUg OUUBOUAOUG Kal

ETTIOTIOVEG.
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TxAMaA 1. MNePIeKTIKOTNTA O€ TTPWTEIVN TOu HOAOGKOU GITAPIOU O€ CUCTHHPATA JOVOKAAAIEPYEIOG KOl GUYKAAAIEPYEIOG OE EUTTOPIKA
aypokTipata (1, 2 kai 3) Kal 0TO ayPOKTNPA TOU TTAVETTIOTNHIOU.

dwroypagia 1. Apxikr avamtuén airapiol kai pumdediol o Pwroypagia 2. ZuoTAPATO CUYKAAAIEPYEIOG OITNPWY Kol
oUoTNUO GUYKAAAIEPYEIOG OTO QYPOKTNHA TOU TTAVETTIOTNMIOU.  Wuxavbwy O€ €UTTOPIKO aypOKTNHA OTNV  TIEPIOXH TWV
MNavvitowv.

Pwroypagia 3. XuoTApaTta cuykaANEpyelag oITnpwv Kal Pwroypagia 4. ZuoTAPATO CUYKAANIEQYEIOG OITNPWY KOl
wuxavlwv oe Epmropikd aypdktnua otnv mepioxn Tou KiIAkic.  wuxavlwv oe Eptmopikd aypdékTnua otnv TIEPIOXN TNG

laAdreiag.
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Mepioodtepeg BiBAIOYpaQisg

o Pankou, C., Lithourgidis, A., Dordas, C. Effect of Irrigation on Intercropping Systems of Wheat ( Triticum aestivum
L.) with Pea (Pisum sativum L.). Agronomy 2021, 11, 283.

o Michalitsis, A.; Papakaloudis, P.; Pankou, C.; Lithourgidis, A.; Menexes, G.; Dordas, C. Effect of cultivar on faba
bean—wheat intercrop productivity under a Mediterranean environment. Agronomy 2024, 14 (1), 70.
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Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible .
the European Union

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant -


http://www.agro.auth.gr/
https://www.organicseurope.bio/
mailto:chdordas@agro.auth.gr
https://intercropvalues.eu/

IFOAM = INTIA

ORGANICS EUROPE

INTERCROP PRACTICE ABSTRACT N°16
VALUES

Intercropping broccoli and vetch for Inte-
grated Pest Management (IPM)

Problem

Applicability box
Broccoli is prone to pests. Mixing plant species can

. - . Lo Theme
build a more resilient ecosystem with collaborative in-

. . Crop production, Disease and pest control
teractions among plants and insects.

Keywords

Integrated pest management; Plant protection; Pest con-
trol; Integrated pest management; Natural enemies.

Intercropping broccoli and vetch as an Integrated Pest
Management (IPM) technique can be adapted to the
farmer’s context.

Context
Ebro Valley, Navarre, Spain
Required time

Benefits Crop cycle (around 90 days)
Period of impact

The vetch attracts natural enemies, covers the soil, re-
ducing erosion, enhances biological activity through
roots diversity and density; extra organic matter re-
tains soil humidity.

Spring

Equipment

Centrifugal fertiliser spreader, seed drill
Best in

Practical recommendations Spring and autumn crop

If pest pressure is high, sow vetch before planting broccoli. If it is low, sow once the main crop has already
established to reduce potential competition.

Adapt seeding density for a soil cover that hosts natural enemies of main crop pests. If too high, it can
compete for resources with the main crop. If too low, it can fail to increase soil cover or carry insect inter-
actions. Higher vetch development results in an increase of insect diversity at the intercrop.

With a mechanical seed drill, sow before planting the broccoli. If there is sprinkler irrigation, all the lines
of the seed drill can be used. In case of drip irrigation, block the lines that match up with the non-irrigated
area and sow at max. 20 kg/ha.

With a centrifugal fertiliser spreader, sow when the broccoli is already established and before the last
cultivation between lines (usually one month after plantation). Seeding density can be 20-30 kg/ha and
then buried by a shallow labour.

This technique adds the seed and sowing cost. As broccoli is harvested by hand, the vetch does not affect
harvesting.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible Funded by i
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for the European Union

any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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Figure 1: Sowing with mechanical seed drill be- Figure 2: Sowing with centrifugal fertilizer spreader before last cultivation be-
fore planting. Photo: Miguel Angel Los Arcos, tween lines. Photo: Telmo Fernandez Ibarburu.
farmer of Santiago Apéstol Cooperative.

Further information

Video

o Case study of intercropping broccoli and vetch as a pest integrated management technique in
Navarre: https://www.youtube.com/watch?v=BOgsQSLT1EMQ (March 2025, Spanish with subtitles
in English)

Further readings

o Article on previous trials (Remix project) (Telletxea et al., 2021): htips://www.navarraa-
graria.com/component/k2/item/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-
plagas/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-plagas

Weblinks

o More information about intercropping in Spain htips://www.navarraagraria.com/ (Spanish)
o Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Ifigo Arozarena Gonzalez, Noelia Telletxea Senosiain, Sandra Aldaz del Burgo, Elisa Lapuerta Sanchez, INTIA S.A., Avda. Serapio
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Intercultivo de broécoli y veza para la Gestion
Integrada de Plagas (GIP)

Problema

Caja de aplicabilidad

El brécoli es propenso a tener plagas. La mezcla de
especies vegetales puede ayudar a la construccion de
ecosistemas mas resilientes con interacciones cola-
borativas entre plantas e insectos.

Tema
Produccion de cultivos, control de plagas y enfermedades
Palabras clave

Gestion integrada de plagas; Proteccion de cultivos; Con-
trol de plagas; Enemigos naturales.

. . . Contexto
El intercultivo de broccoli y veza puede ser una estra-

tegia de Gestion Integrada de Plagas (GIP) adaptable
al contexto de cada explotacion.

Valle del Ebro, Navarra, Espana
Momento de aplicacién
Antes o después de plantacién

Beneficios Tiempo requerido
Ciclo del cultivo (90 dias aproximadamente)

La veza atrae enemigos naturales, cubre el suelo, re-
duce la erosion, propicia la actividad biolégica a través
de la diversidad de raices y densidad; la materia orga-
nica extra retiene humedad en el suelo.

Periodo de impacto

Primavera

Equipamiento

Abonadora centrifuga, sembradora a chorrillo
Recomendaciones practicas Mejor en

Si la presion de plaga es alta, siembra la veza antes = Cultivo de primavera y otofio
de plantar el broccoli. Si es baja, siembra una vez el cultivo principal se haya establecido para reducir la
potencial competencia.

Adapta la dosis de siembra para una cobertura de suelo que atraiga enemigos naturales de las princi-
pales plagas del cultivo. Si es muy alta, puede competir por recursos con el cultivo principal. Si es muy
baja, puede cubrir poco el suelo o no ser suficiente para que haya interacciones de insectos. Un mayor
desarrollo de la veza resulta en un incremento de diversidad de insectos en el intercultivo.

Si se emplea sembradora a chorrillo, se siembra antes de la plantacion del brocoli. Si es riego por
aspersion, se siembran todas las lineas de la sembradora. En caso de utilizar riego por goteo, se cerraran
las lineas de siembran que coincidan con la parte no regada del campo, sembrando a un maximo de 20
kg/ha.

Empleando una abonadora centrifuga, la siembra se realizara cuando el brécoli ya se haya establecido
y antes del ultimo pase de cultivador (habitualmente un mes tras la plantacion). La dosis de siembra puede
subir a 30-40 kg/ha y enterrarse con una labor superficial de cultivador.

Esta técnica anade el coste de la semilla y la siembra. Como el brécoli se cosecha a mano, la veza no
supone un problema.

Funded by
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Figura 1: Siembra con sembradora a chorri- Figura 2: Siembra con abonadora centrifuga antes del Gltimo pase de cultivador

llo antes de la plantacion. Foto: Miguel Angel entre lineas. Foto: Telmo Fernandez Ibarburu.
Los Arcos, agricultor de la Cooperativa San-

tiago Apdstol de Funes.

Mas informacion
Video

o Caso de studio de intercultivo de broccoli y veza como estrategia de gestidon integrada de plagas
en Navarra: htips://www.youtube.com/watch?v=BOgsQSL1EMQ (Marzo 2025, castellano con
subtitulos en inglés)

Otras lecturas

o Articulo sobre ensayos anteriores (Proyecto Remix) (Telletxea et al., 2021): https://www.navarra-
agraria.com/component/k2/item/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-pla-
gas/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-plagas

Enlaces web

o Mas informacion sobre intercultivo en Espafia htips://www.navarraagraria.com/ (castellano)

o Accede a la plataforma_Organic Farm Knowledge Platform para obtener mas recomendaciones
practicas.
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lientes, beneficiosos y medioambientalmente sostenibles, adecuados para productores y actores de la cadena de valor. Como proyecto multi-
disciplinario e interprofesional, congrega investigadores y actores locales representantes de la cadena de valor. Incluye 27 participantes de 15
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Intercropping broccoli and vetch to increase

species biodiversity

Problem

In the Ebro Valley, cabbage fly (Delia radicum), cab-
bage aphid (Brevicoryne brassicae), and cabbage
moth (Plutella xylostella) in broccoli fields challenge
Integrated Pest Management.

Intercropping broccoli and vetch can increase field bi-

Applicability box

Theme
Crop production, Disease and pest control
Keywords

Integrated pest management; Plant protection; Pest con-
trol; Integrated pest management; Natural enemies.

Context
Ebro Valley, Navarre, Spain

odiversity. Legume crops attract natural enemies to

. Application time
cope with pests. ppiication t

Before planting

Benefits Required time

Crop cycle (around 90 days)

Natural enemies, such as ladybugs (Coccinella ' i

sptempunctata), hoverflies (Sphaerophoria rueppellii), "4 of impact

and lacewings (Chrysoperla carnea), can establish =~ SPng
Equipment

only at the intercrop. They feed on aphids.
Centrifugal fertiliser spreader, mechanical seed drill

Practical recommendations Best in

Adjust the technique according to the irrigation sys- SPring and autumn crop.

tem, pest pressure?, and the machinery available (see PA16).

Prevent adventitious herbs by using selective herbicides. Weeds attract pests that can damage the main
crop.

Highest insect biodiversity is reached when the vetch is sown before the main crop is planted, and by
using a mechanical seed drill at a higher density. To avoid competition, do not exceed a seeding density
of 20 kg/ha.

' “Specialist pests have different ways of finding their host plants, and non-host plants disrupt some species more easily than
others. Crucifer flea beetles (Phyllotreta cruciferae), for example, are attracted to an area by odors of plants in the cabbage family.
Since they move somewhat randomly within that area, landing on anything green, intercropping tends to reduce flea beetle num-
bers on the host plants (although often not enough to control damage). Imported cabbageworm butterflies (Pieris rapae), on the
other hand, are good at finding their host plants in a mixture of other plants, and many studies have found that intercropping has

no effect on their numbers.” (Mohler, 2009)

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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Figure 1: Intercrop of broccoli and vetch in spring 2025 trial. Figure 2: Plutella xylostella damages on broccoli leaves in
Photo: Ifigo Arozarena, INTIA. the intercrop. Photo: Ifigo Arozarena, INTIA.

Further information (150 characters)

Video

o Case study of intercropping broccoli and vetch as a pest integrated management technique in
Navarre: htips://www.youtube.com/watch?v=BOgsQSLT1EMQ (March 2025, Spanish with subtitles
in English)

Further readings

o Article on previous trials (Remix project) (Telletxea et al., 2021) htips://www.navarraa-
graria.com/component/k2/item/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-
plagas/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-plagas

o CROP ROTATION ON ORGANIC FARMS: a planning manual (Mohler, 2009)
https://www.sare.org/wp-content/uploads/Crop-Rotation-on-Organic-Farms.pdf

Weblinks

o More information about intercropping in Spain htips://www.navarraagraria.com/ (Spanish)
o Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Ifigo Arozarena Gonzalez, Noelia Telletxea Senosiain, Sandra Aldaz del Burgo, Elisa Lapuerta Sanchez, INTIA S.A., Avda. Serapio
Huici 22, 31610 Villava (Spain), https://www.intiasa.es/web/es

Publisher: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brussels -BE, organicseurope.bio
Date: April 2026
Contact: iarozarena@intiasa.es

Review: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.
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Intercultivo de brécoli y veza para aumentar
biodiversidad de especies

Problema

Applicability box

En el Valle del Ebro, la mosca de la col (Delia radi-
cum), el pulgén harinoso (Brevicoryne brassicae), y
oruga de la col (Plutella xylostella) en campos de bro-
coli desafian la Gestion Integrada de Plagas.

Tema
Produccion de cultivos, control de plagas y enfermedades
Palabras clave

Gestion integrada de plagas; Proteccion de cultivos; Con-
trol de plagas; Enemigos naturales.

. . . Contexto
Intercultivo de broccoli y veza puede aumentar la bio-

diversidad en campo. Los cultivos de leguminosas
atraen enemigos naturales para combatir las plagas.

Valle del Ebro, Navarra, Espafia
Momento de aplicacién
Antes o después de plantacion

Beneficios Tiempo requerido
Ciclo del cultivo (90 dias aproximadamente)

Enemigos naturales, como las mariquitas (Coccinella
sptempunctata), sirfidos (Sphaerophoria rueppellii), y
crisopas (Chrysoperla carnea), pueden establecerse
solo en el intercultivo. Se alimentan de pulgones.

Periodo de impacto

Primavera

Equipamiento

Abonadora centrifuga, sembradora a chorrillo
Recomendaciones practicas Mejor en

Ajusta la técnica al Sistema de riego, a la presién de  Cultivo de primavera y otofio
plaga?, y la maquinaria disponible (ver PA16).

Previene la presencia de hierbas adventicias mediante el uso de herbicidas. Las hierbas atraen plagas
que pueden dafar el cultivo principal.

La mayor biodiversidad de insectos se consigue cuando la veza se siembra antes de la plantacién del
cultivo principal, y empleando una sembradora a chorrillo a mayor densidad. Para evitar competencia, no
exceda una densidad de siembra de 20 kg/ha.

1 “Las plagas especialistas tienen diferentes maneras de encontrar sus plantas hospedantes, y las plantas no hospedantes dis-
persan algunas especies mas facilmente que otras. La pulguilla de las cruciferas (Phyllotreta cruciferae), por ejemplo, son atrai-
das hacia un éarea por el olor que desprenden las plantas de la familia de las cruciferas. Como se mueven de manera aleatoria
por esa area, aterrizando en cualquier cosa verde, el intercultivo tiende a reducir los numeros de pulguillas en plantas hospedan-
tes (aunque a menudo insuficiente para controlar el dafio). Las polillas de las cruciferas importadas (Pieris rapae), por otro lado,
son buenas encontrando plantas hospedantes en una mezcla de otras plantas, y muchos estudios han encontrado que el inter-
cultivo no tiene efecto en sus ndmeros.” (Mohler, 2009)

Funded by
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este resumen préctico.

Este Proyecto ha recibido financiacidn del programa de innovacidn e investigacion Horizonte 2020 de la Unién Europea, bajo el -



IFAM =~ INTIA

INTERCROP RESUMEN PRACTICO N°17
VALUES

Figura 1: Intercultivo de broccoli y veza en el ensayo de pri- Figura 2: Dainos de Plutella xylostella en hojas de brocoli en
mavera 2025. Foto: Ifigo Arozarena, INTIA. intercultivo. Foto: Ifigo Arozarena, INTIA.

Mas informacion

Video

o Caso de studio de intercultivo de broccoli y veza como técnica de gestién integrada de plagas en
Navarra: https://www.youtube.com/watch?v=BOgsQSL1EMQ (marzo de 2025, Castellano con
subtitulos en inglés)

Otras lecturas

o Articulo sobre ensayos previos (proyecto Remix) (Telletxea et al., 2021) https://www.navarraagra-
ria.com/component/k2/item/1779-brocoli-cultivar-en-mezcla-con-veza-para-reducir-plagas/1779-
brocoli-cultivar-en-mezcla-con-veza-para-reducir-plagas

o CROP ROTATION ON ORGANIC FARMS: a planning manual (Mohler, 2009)
https://www.sare.org/wp-content/uploads/Crop-Rotation-on-Organic-Farms.pdf

Enlaces web

o Mas informacion cobre intercultivo en Espafia https://www.navarraagraria.com/ (castellano)
o Accede ala Organic Farm Knowledge Platform para mas recomendaciones practicas.

Sobre este resumen practico
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Organic pea-wheat intercropping to improve

solil nitrogen recycling

Problem

In semi-arid conditions, continuous supply of available soil
nitrogen (N) is lacking in organic winter wheat production.

Intercropping winter wheat with field pea in organic sys-
tems could increase soil N by biological fixation and resi-
due decomposition to boost growth and nutrition content.

Benefits

Incorporating legumes into cereals can increase biodiver-
sity and activate soil, augment resource use and biomass
production, reduce fertilisation costs, and boost ecosys-
tems services. Such advanced agro-ecosystems can in-
crease wheat yield and add value to the final product,
such as pasta, noodles, or bread.

Practical recommendations

Field pea variety selection: an early and homogenous
ripening filed pea to match with winter wheat varieties.

Applicability box

Theme

Crop production, Soil, Nutrient management
Keywords

Intercropping, Crop management, Nutrient cycling,
Carbon sequestration, Ecosystem services

Context

South-eastern Europe, temperate climate, rain fed
conditions

Application time
Autumn (October) to Summer (June/July)
Required time, if relevant

No additional time during cultivation of pure winter
wheat crop. Harvest should adapt to crop conditions

Period of impact, if relevant

Long-term with root and biomass residues
Equipment

Standard machinery for the winter wheat cultivation
Best in

Low input/ organic agricultural systems

Make sure that the selected legume matches the harvesting period of wheat (e.g., Mraz in Serbia).
Seeding density: wheat at 70% and legume at 30% of their recommended sole-crop densities.
Seeding time: 2-3 weeks after the optimum sowing date to avoid pest and diseases proliferation and

lack of rainfall (especially in organic agriculture).

Weed control: usually not needed in the autumn, but weeds can be controlled in spring by harrowing.
Harvest: Adjust the harvesting period to winter wheat ripening and adjust harvester speed to prevent

seed shedding.

Finally, a shallow incorporation of crop residues in the soil speeds up mineralisation and N release for

the subsequent crop.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement ID 101081973. This
communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the information provided.
The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from the application of the recom-

mendations in this practice abstract.
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Fig 1: Sampling intercrop for N-min Fig 2: Intercrops of winter wheat and Fig 3: Harvesting intercropping and
in spring. (Photo: Svetlana Vuji¢) field peas. Picture taken during the flowering  collecting plant samples (Photo:
of field peas (Photo: Srdjan Seremesic) Srdjan Buranovi¢)

Further information

Video

« Check the following videos for further instructions https://intercropvalues.eu/news/short-video-release-
sowing-winter-wheat-and-field-pea/; https://www.youtube.com/watch?v=gpwpdIBRYAY (English).

Further reading

o Timaeus, J., Weedon, O. D., & Finckh, M. R. (2022). Harnessing the potential of wheat-pea species
mixtures: evaluation of multifunctional performance and wheat diversity. Frontiers in Plant Science,
13, 846237. hitps://doi.org/10.3389/fpls.2022.846237

« More information about practical aspect of the intercropping can be found from Remix project

« Examples of organic intercropping strategies are available also from the Swiss organic farmers

Weblinks
¢ Legume Hub https://www.lequmehub.eu/is_article/intercropping-of-grain-pea-with-cereals/.
» Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract
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together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: https://intercropvalues.eu/



https://intercropvalues.eu/news/short-video-release-sowing-winter-wheat-and-field-pea/
https://intercropvalues.eu/news/short-video-release-sowing-winter-wheat-and-field-pea/
https://www.youtube.com/watch?v=gpwpdIBRYAY
https://doi.org/10.3389/fpls.2022.846237
https://www.remix-intercrops.eu/
https://www.bioaktuell.ch/pflanzenbau/ackerbau/mischkulturen
https://www.legumehub.eu/is_article/intercropping-of-grain-pea-with-cereals/
https://organic-farmknowledge.org/
https://www.organicseurope.bio/
mailto:srdjan.seremesic@polj.uns.ac.rs
mailto:svetlana.vujic@polj.uns.ac.rs
https://intercropvalues.eu/

Wy rom
ORGANICS EUROPE

INTERCROP
VALUES

Zdruzena setva graska

PRACTICE ABSTRACT N°18

i psenice u cilju

unapredenja kruzenja azota u zemljistu u

organskoj proizvodnji

Problem

U uslovima umereno kontinentalne klime nedostaje
kontinuirano snabdevanje lakopristupaénim azotom (N) u
organskoj proizvodnji ozime pSenice.

Resenje

Zdruzena setva ozime p3enice i stoénog gradka u sistemu
organske poljoprivrede mozZe povecati sadrzaj zemljiSnog
azota putem bioloSke fiksacije i razlaganja biljnih ostataka,
Cime se podstite porast biljaka i sadrZzaj hraniva u
zemljistu.

Ukljucivanje leguminoza u useve Zitarica moze povecati
biodiverzitet i aktivirati zemljiSte, unaprediti koris¢enje
resursa i proizvodnju biomase, smanijiti troSkove dubrenja i
poboljSati  usluge ekosistema. Takvi unapredeni
agroekosistemi mogu povecati prinos pSenice i dodati
vrednost finalnom proizvodu, kao $to su testenina, rezanci
ili hleb.

Prakti¢na preporuka za proizvodace

Primena tehnologije

Tema

Biljna proizvodnja, zemljiSte, upravljanje hranivima
Klju€ne reci

Zdruzena setva, tehnologija gajenja, kruzenje
hraniva, sekvestracija ugljenika, usluge ekosistema
Kontekst

Jugoisto€na Evropa, umerena klima, proizvodnja bez
navodnjavanja

Vreme primene
Jesen (Oktobar) do leta (Jun/Jul)
Potrebno vreme za izvodenje (ako je relevatno)

Nije neophodno dodatno vreme u odnosu na setvu
Cistih useva. Zetva se mora prilagoditi stanju useva

Period uticaja (ako je relevantno)

Duzi vremenski period uzimajuéi u obzir korenske i
biljne ostatke

Oprema

Standarna mehanizacija u proizvodnji ozime pS$enice
Najbolje primeniti

Sistemi sa niskim ulaganjima, organska poljoprivreda

Izbor sorte stoénog graska: rana sorta sto¢nog graska sa ujednagenim sazrevanjem koja se uklapa
sa sortama ozime pSenice. Voditi rauna da odabrana leguminoza odgovara periodu Zetve pSenice
(npr. Mraz u Srbiji).

Gustina setve: p3enica na 70%, a leguminoza na 30% od preporucenih gustina za pojedinacne
useve.

Vreme setve: 2-3 nedelje nakon optimalnog roka setve kako bi se izbeglo Sirenje Stetolina i bolesti,
kao i nedostatak padavina (posebno u organskoj poljoprivredi).

Suzbijanje korova: obi¢no nije potrebno u jesen, ali se korovi mogu kontrolisati u prolece drljanjem.
Zetva: prilagoditi vreme Zetve sazrevanju ozime p$enice i podesiti brzinu kombajna kako bi se
sprecilo osipanje semena.

Nakon zetve, plitko zaoravanje biljnih ostataka u zemljiste ubrzava mineralizaciju i oslobadanje azota
za naredni usev.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement ID 101081973. This
communication only reflects the author’s view. The Research Executive Agency is not responsible for any use that may be made of the information provided.
The authors and editors do not assume responsibility or liability for any possible factual inaccuracies or damage resulting from the application of the
recommendations in this practice abstract.
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Fig 1: Uzorkovanje zdruZene setve radi  Fig 2: ZdruZena setva ozime pSenice i Fig 3: Zetva i prikupljanje biljnog
analize obezbedensti azotom u prolece sto€nog graska. Slikano za vreme materijala za analizu zdruzene setve.
(N-min). (Foto: Svetlana Vuiji¢) cvetanja stoCnog graska. (Foto: Srdjan (Foto: Srdjan Buranovic)
Seremesic)

Dodatne informacije

Video

« Pogledajte video kako bi saznali viSe informacija: https://intercropvalues.eu/news/short-video-release-
sowing-winter-wheat-and-field-pea/; https://www.youtube.com/watch?v=gpwpdIBRYAY (English).

Dodatna literatura

o Timaeus, J., Weedon, O. D., & Finckh, M. R. (2022). Harnessing the potential of wheat-pea species
mixtures: evaluation of multifunctional performance and wheat diversity. Frontiers in Plant Science,
13, 846237. htips://doi.org/10.3389/fpls.2022.846237

« Vise informacija u vezi sa prakti€nim aspektima zdruzene setve moze se naci na stranici Remix
project
« Primeri zdruZene setve u organskoj poljoprivredi se mogu naci na stranici Swiss organic farmers

Weblinks
¢ Legume Hub https://www.lequmehub.eu/is_article/intercropping-of-grain-pea-with-cereals/.

» Pogledajte Organic Farm Knowledge Platform za viSe praktiCnih saveta.

Informacije o prakti¢nom apstraktu

Autori: Srdjan Seremesi¢, Svetlana Vuiji¢ i Bojan Vojnov, Univerzitet u Novom Sadu, Poljoprivredni fakultet, Trg Dositeja Obradoviéa 8, 21000
Novi Sad, Srbija

lzdavaé¢: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brussels -BE, organicseurope.bio

Datum: April 2026

Kontakt: srdjan.seremesic@polj.uns.ac.rs ; svetlana.vujic@polj.uns.ac.rs

Recenzija: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES ima za cilj da iskoristi prednosti zdruZzenog gajenja useva (interkropinga) kako bi stvorio i unapredio produktivne,
diverzifikovane, otporne, profitabilne i ekoloski prihvatljive biline proizvodne sisteme, koji su prihvatljivi za poljoprivrednike i aktere u agro-
prehrambenom lancu. Kao multidisciplinarni i projekat sa viSe uCesnika, okuplja naucnike i lokalne aktere koji predstavljaju lanac vrednosti
hrane. Projekat ukljucuje 27 uc¢esnika iz 15 zemalja (sa tri kontinenta), iz veoma raznovrsnih organizacija i zainteresovanih strana. Projekat traje
Cetiri godine i zapoc€eo je u novembru 2022. godine.

Internet stranica: https://intercropvalues.eu/
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How to produce protein-enriched bread with
local and natural ingredients?

Problem

Applicability box

Bakers lack practical methods and technical

knowledge to produce protein-enriched bread using lgzanzhain management, Cereal crops, Legumes, Pro-
local, natural ingredients, without compromising on  cessing ' ’ ’
sensory quality. Keywords

Food processing, food quality

Context

Legume flours are a local source of protein and fibre, =Applicable to any breadmaking process

with the ability to compliment the nutritional quality of =~ Application time

cereal-based foods. The substitution of wheat flour A"

with faba bean flour (10 to 30%) into bread recipes is = Reduired time, if relevant

. . Equivalent to standard breadmaking process
a natural way to increase protein content and compo- . . .
it Period of impact, if relevant
siton.

Any

Equipment

Standard breadmaking equipment

The incorporation of faba bean flour in bread is a sus- = Best in

tainable alternative to imported protein ingredients. It = Baking category, innovative food systems
offers new market opportunities, meeting consumers’

demand for natural, nutritious and locally sourced products.

Benefits

Practical recommendations

» Use the following raw materials:

o High-quality wheat flour (protein content >12% and strong gluten network) to maintain a proper
balance of rheological and processing properties during production

o Faba bean flour

« Adapt the baking process depending on how much of the wheat flour is substituted by faba bean flour

Substitu- Impact on functional and sensory properties Key technical adjustments

tion level

10% Impact on dough handling Increase of Hydration level +2 %
Longer kneading time

Decrease final proofing time

15% Changes in dough strength and elasticity, re- Increase of the hydration level +2-3 %

duced loaf volume Longer kneading time

Decrease in elasticity / Increase in extensibility Decrease final proofing time

20% Weakening of gluten network, reduced loaf vol- Increase of the hydration level +3 %

ume Use of sourdough to improve structure and fla-

Decrease in elasticity / Increase in extensibility =~ vour—longer fermentation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
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Sensory properties of the final product vary proportionately with the % of faba bean flour incorporated
in the mix:

o Darker colour of the crust and dough
o Higher density and powdery texture of the dough
o Softer crust texture

o Slight increase in raw, beany flavour

Y 6/ ‘;i':‘ LR TR
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Figure 1: Prototype with 10% faba Figure 2: Prototype with 15% faba Figure 3: Prototype with 20% faba
bean flour substitution. Photo: S. bean flour substitution. Photo: S. bean flour substitution. Photo: S.
Knecht (Richemont) Knecht (Richemont) Knecht (Richemont)

Further information

Further readings

o R. Coda, J.Varis, M. Verni, C. G. Rizzello, K. Katina. Improvement of the protein quality of wheat
bread through faba bean sourdough addition, LWT - Food Science and Technology, Volume 82
(2017)

o Maravi¢ N. et al. Faba bean flour and protein isolate as partial substitutes in wheat-triticale
bread: technological and sensory properties, Food & Feed Research (2024)

Weblinks

o More information about organic intercropping in Switzerland on Bioactualités.ch (French), bioak-
tuell.ch (German)

o Knowledge sharing platform about grain legumes in Switzerland: https://swiss.lequmehub.eu/

o RICHEMONT école professionnelle - Laboratoire - Source de compétence

o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Comment produire un pain enrichi en protéines
a partir d'ingrédients locaux et naturels?

Les boulanger.eres manquent de méthodes pratiques et

de connaissances techniques pour produire du pain enri-
chi en protéines a partir d'ingrédients locaux et naturels,

sans compromettre la qualité sensorielle.

Les farines de légumineuses constituent une source locale
de protéines et de fibres, et peuvent compléter la qualité
nutritionnelle des aliments a base de céréales. Le rempla-
cement de la farine de blé par de la farine de féveroles (10
a 30 %) dans les recettes de pain est un moyen naturel
d'améliorer la teneur et la composition en protéines.

L'incorporation de farine de féveroles dans le pain est une
alternative durable aux ingrédients protéiques importés.
Elle offre de nouvelles opportunités commerciales, répon-
dant a la demande des consommateur.ices pour des pro-
duits naturels, nutritifs et d'origine locale.

Matiéres premiéres:

Cadre d’application

Théme

Gestion de la chaine alimentaire, cultures céréaliéres, |é-
gumineuses, transformation alimentaire

Mots-clés

Transformation alimentaire, qualité alimentaire.
Contexte

Applicable a tout processus de panification.
Période

Toute

Durée requise

Equivalente a celle d'un processus standard de fabrica-
tion du pain.

Durée d'impact

NA

Equipement

Equipement standard pour la fabrication du pain.
Adapté pour

Catégorie « Boulangerie », systémes alimentaires inno-
vants.

o Farine de blé de haute qualité (teneur en protéines > 12 % et réseau de gluten fort) afin de maintenir un
bon équilibre entre les propriétés rhéologiques et les aptitudes a la transformation pour la production

o Farine de féverole

Adaptations du procédé de panification

Niveau de Impact sur les propriétés fonctionnelles et senso- Ajustements techniques clés
substitu- rielles
tion
10% Impact sur la manipulation de la pate Augmenter I'hydratation de +2 %
Augmenter le temps de pétrissage
Réduire le temps d’apprét final
15% Modifications de la force et de I'élasticité de la pate, Augmenter I'hydratation de +2-3 %
réduction du volume du pain -
Augmenter le temps de pétrissage
Diminution de I'élasticité / Augmentation de I'extensi- - , e
bilité Réduire le temps d’apprét final
20% Affaiblissement du réseau gluténique, réduction du Augmenter 'hydratation de +3 %
volume du pain - . .
Utiliser un levain pour améliorer la struc-
Diminution de I'élasticité / Augmentation de I'extensi- ture et 'aromatique — Fermentation plus
bilité longue.
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Les propriétés sensorielles du produit final varient proportionnellement au pourcentage de farine de féverole in-
corporée dans le mélange

o Couleur plus foncée de la crolte et de la pate
o Densité plus élevée et texture poudreuse de la pate
o Texture plus molle de la croite

o Légeére augmentation du go(t cru/vert

/ #1414
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Figure 1: Prototype avec 10% de fa- Figure 2: Prototype avec 15% de fa- Figure 3: Prototype avec 20% de fa-
rine de féverole. Photo: S. Knecht (Ri- rine de féverole. Photo: S. Knecht (Ri- rine de féverole. Photo: S. Knecht (Ri-
chemont) chemont) chemont)

Informations complémentaires

Documents

o R.Coda, J.Varis, M. Verni, C. G. Rizzello, K. Katina. Improvement of the protein quality of wheat bread
through faba bean sourdough addition, LWT - Food Science and Technology, Volume 82 (2017)

o Maravi¢ N. et al. Faba bean flour and protein isolate as partial substitutes in wheat-triticale bread: techno-
logical and sensory properties, Food & Feed Research (2024)

Liens

o Plus d’informations sur les cultures associées en Bio sur Bioactualités.ch (Frangais), bioaktuell.ch (Alle-
mand)

o Plateforme de connaissances sur les légumineuses a graines en Suisse: https://swiss.legumehub.eu/
o RICHEMONT école professionnelle - Laboratoire - Source de compétence
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Supporting the design of intercrop-based
value chain as researchers: learnings from
the adaptative management of a network of
case studies across Europe

Applicability box

Research projects are increasingly based on Living
Lab networks to support agroecological transitions.
Without dedicated facilitation, the expected outcomes
of these initiatives (such as cross-learning, scaling of
innovations across Labs) do not occur.

Develop an adaptative management of networks through facilitation activities (workshops, training ses-
sions, webinars, reflexive interviews) and transversal analysis to understand complex situations, foster
cross-learning, and enhance reflexivity (Figure 1).

_||

heme

Farm management, People and skills, Sustainable com-
munities

Keywords
Educational resources, Human resources management

Type of analysis |
co-elaboration of the Application to the whole
a:::::::; of the progress evaluation framework / network l/
VALIDATION
,aln-;ar::::sl :: ::Iey:;wmes Test of the heuristic framework/ an:::ms | Application to the whole network for all the project lifetime
Description of the o
caracteristics (static analysis) L |_| D
Scale  Type afacﬁvit."es‘ YEAR 1 YEAR 2 YEAR 3 YEAR 4
ANNUAL
Project level MEETINGS A A A A A
Network WORKSHOPS A A A A
Network /
Network/ eguans A A A A AA
Network  COFFEE BREAKS AAAAAAAAAAAAAAAA
Case-study REFLEXIVE . . . . . .
level INTERVIEWS
A Physical meeting . Virtual meeting

Figure 1: schematic representation of the adaptative management of a network of Living Labs combining facilitation and training
activities at different scales (bottom of the figure) and transversal analysis (top of the figure). This representation is largely inspired
on what have been done within the WP1 of IntercropVALUES.
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Benefits

Living Labs managers report that they felt empowered to initiate organisational, institutional, technical
(farm) and/or technological (process) changes.

Practical recommendations

When designing the project:

e Build an interdisciplinary team that combines agronomic knowledge (at different levels) with a so-
cial-science background and facilitation skills.

e Dedicate a project task to cover the time and financial resources required to manage and analyse
such networks.

e Increase awareness of the whole project consortium about the value of such interdisciplinary and
qualitative-facilitative approach.

During the project lifetime:

e Hold regular physical meetings (two minimum) to build trust between researchers and managers,
maintain momentum and encourage cross-learning.

e Be transparent about the activity (e.g., workshop), purpose, and managers’ roles to ensure fluent
co-creation

Further information

Further readings

o Rossing, W.A.H., Albicette, M.M., Aguerre, V., Leoni, C., Ruggia, A., Dogliotti, S., 2021. Crafting
actionable knowledge on ecological intensification: Lessons from co-innovation approaches in
Uruguay and Europe. Agricultural Systems 190, https://doi.org/10.1016/j.agsy.2021.103103.

Weblinks

o https://www.diverimpacts.net/

o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Soil health changes with the use of inter-
cropping supporting good practice

Problem

Soil health is crucial for the sustainability of any cropping
system. Currently, it is unknown how intercropping contrib-
utes to soil health and the improvement of systems sus-
tainability.

Monitoring soil health through key indicators provides in-
formation on soil chemical, physical, and biological proper-
ties and how well these components are performing.

Benefits

Knowing the state of soil health allows for management
decisions to be made to maintain soil- and agro-system
sustainability using a selection of robust soil indicators.

Practical recommendations

Farmers and advisors can use Soil Health Check Cards, a
scientifically based scorecard that brings together soil health
indicators in one excel file with automated cell colouring.

Applicability box

Theme
Soil; Crop production
Keywords

Soil quality; Soil fertility; Soil pH; Soil structure; Soil
fauna

Context

Crop production

Application time

Start and end of cropping cycle
Required time

Three hours for each sampling and field measure-
ment

Period of impact
Yearly
Equipment

Spade, plastic sheet, soil structure and earthworm
identification sheets, water, auger, bucket, plastic
bags, 20 cm diameter plastic ring, 33 cl water bot-
tles, timer.

The scorecard system was adapted to cover the three areas of soil health—chemistry, physics, and biol-
ogy—using an outline from the UK AHDB GreatSoils method and the Biofunctool® tool. This prototype
scorecard was first tested in 7 experimental sites, comparing cereal monoculture, legume monoculture,
and cereal-legume intercropping over two cropping cycles (Figure 1).

The indicators taken together provide a quick-and-easy visual representation of the health of the soil in-
vestigated—mainly green: good overall, mainly red: soil in poor health with work needed to improve these
indicators to green.

Soil Health Test Crop 1 (arable)  Mixed Crop 1 Crop 1 (legume) Mixed Crop 1
Component (arable/legume) (arable/legume)

Figure 1: Soil Health Score-
card for two fields with visual
representation of data with a

traffic light system

Chemical pH

Inorganie N (kg ha')

Ext. Phosphorous (P) (mg/l)
Ext. Potassium (K) (mg/l)

Ext. Magnesium (Mg) (mg/l)

Soil Organic Matter (%)

Physical

Soil Structure (VESS score 1 to 5)

Water Infiltration

I

Biological Earthworm Numbers/Density
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Further information
Video
o How to assess your soil for structure using the Visual Evaluation of Soil Structure (VESS) method
A quide to the Visual Evaluation of Soil Structure (VESS) (Scotland 2018, English)
o How to assess water infiltration rates in soil using the Beerkan method. Biofunctool Tutoriel Beer-
kan (Senegal 2022, French)
o How to assess earthworms’ density in your soil. GREATsoils: the worm count test | AHDB
Further reading
o Descriptions of the use of a visual assessment of soil structure The numeric visual evaluation of
subsoil structure (SUbVESS) under agricultural production (Soil & Tillage Research, 2015)
o ldentification of earthworms SOIL-4pp-chart.pdf
o European Union outline of soil health for all EU countries Soil health - Environment - European
Commission (webpage 2023, multiple languages)
Weblinks
Soil health indicators and how to measure them GREATSsoils | AHDB
Assessing agricultural management practices on soil health Biofunctool | CIRAD - IRD
Nature Based solutions for improving soil health Revitalizing Soil Health: Targeted Recommenda-
tions for EU Policies - NBSOIL (2022 to 2026)
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Approaches to producing organic rapeseed
crops in Scotland

Problem

Applicability box
Organic rapeseed is a niche crop in the UK. Agro-
nomic knowledge is limited, and farmers need to de-

velop their own approaches to growing the crop.

Theme
Crop Production
Keywords

Cropping systems; Diversification; Arable farming; Low in-
put agriculture; Intercropping

A group of Scottish farmers are collaborating to de-
velop viable approaches to growing reliable organic
rapeseed crops, including the use of intercropping.

Context
Organic rapeseed in Scotland

Benefits

The collaborative approach enables peer-to-peer learning of positive and negative experiences through
facilitated discussion. Collating and sharing this information can help future decision making.

Practical recommendations

Facilitated collaboration can support knowledge exchange to better understand organic rapeseed produc-
tion and intercropping potential (Picture 1). Trust within the group needs to be built up over time to encour-
age open and frank discussion of ideas.

Recommendations for organic rapeseed:

e Growing rapeseed after grass-clover and FYM use can help fertility & reduce weed issues.
e Use high vigour, disease & pod shatter resistance varieties.

e Sow early (e.g., early August in Scotland). Autumn sown varieties are generally preferred.
e Organically approved slug pellets may be useful.

¢ Swathing then combining is preferred, but direct harvesting can work.

e Drying needs care (~ 9% MC).

e Seed sorting likely to be required.

e Early grazing or multiple light cultivations can reduce volunteers.

Crop mixes:

e Intercropping with spring cereals or legumes, e.g., fenugreek may help reduce flea beetle damage.
e Intercropping with clovers or vetch may also confuse pest species and fix N to aid soil and crop

fertility.
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Picture 1. Farmer members of the intercropping group discussing a crop of organic oilseed rape with vetch, fenugreek, berseem
clover and buckwheat sown to help fertility and control flea beetle (Robin Walker, Dec 2025)

Further information

Video
o Marketing organic intercropped rapeseed oil in Scotland (YouTube in English)

Further readings

o https://www.fas.scot/article/organic-oilseed-rape-production-in-scotland/
o https://www.fas.scot/downloads/organic-oilseed-rape-in-scotland-a-technical-quide/
Weblinks

o https://www.or-ganic.co.uk/
o Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Dr Robin Walker (SRUC) & Jim Booth (SAOS), SRUC, Craibstone Estate, Ferguson Building, Aberdeen, Scotland AB21 9YA
https://www.sruc.ac.uk/, https://saos.coop/.

Publisher: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brussels -BE, organicseurope.bio
Date: April 2026
Contact: Robin.Walker@sruc.ac.uk; jim.booth@saos.coop

Review: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.
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Integration of pea into baking flour and its
effects on nutritional value and processing

Problem

Applicability box
Wheat-pea intercropping results in improved wheat
baking quality. After sorting, differing fractions of pea
may remain in the wheat as an impurity, necessitating
pea integration in the baking process.

_||

heme
Food chain management
Keywords

Processing, intercropping, cereal crops, legumes, product
quality

. . . Context
Pea residues of up to 5% in wholemeal and refined

flour do not negatively affect baking volume, baking
quality or baking processes.

Germany, but applicable in all contexts/locations
Application time
Post-harvest processing

Benefits Equipment
Standard machinery and baking processes

Pea integration (impurity) of up to 5% in wheat flour
also increases the shelf-life of bread due to the higher water absorption capacity of pea'. Wheat flour
containing pea has an increased mineral and protein content improving the nutritional value of baked
products?.

Practical recommendations

Baking processes:

o Due to the greater water absorption capacity of the pea flour, more water may be necessary during
dough mixing to achieve desired dough consistency

o The amount of additional water needed depends on the bread recipe, flour type, and pea percent-
age in the flour

o Higher percentages of pea in the flour can result in a darker crust colour during baking

o Mineral content of both wholemeal and refined wheat flour is increased with higher percentages of
pea, thereby improving the nutritional value of baked goods:

Treatment Mineral content (%)
Wholemeal flour | Refined flour
0% pea 1,86 0,57
1% pea 1,86 0,62
3% pea 1,92 0,66
5% pea 1,92 0,71
7% pea 1,95 0,80
10% pea 1,96 0,84
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Figure 1: Baking volume (cm®100g flour) for both wholemeal flour loaves (brown) and refined flour bread rolls (yellow) containing 1-
10% pea. The control treatment consisted of 100% wheat flour (0% pea).

Further information

Video

o Videos on practitioners’ experiences with wheat-pea intercrops including sowing, harvesting, seed
sorting, milling and baking: @vorwerts-projekt (January 2026, German with subtitles in English).

Further reading

o 'Burger, TG & Zhang, Y (2019): Recent progress in the utilization of pea protein as an emulsifier
for food  applications. Trends in Food Science and Technology (86).
https://doi.org/10.1016/j.tifs.2019.02.007.

o 2Zucco, F, Borsuk, Y, Arntfield, S (2011): Physical and nutritional evaluation of wheat cookies sup-
plemented with pulse flours of different particle sizes. LWT — Food Science and Technology (44).
https://doi.org/10.1016/j.lwt.2011.06.007.

Weblinks

o More information about organic intercropping in Germany on vorwerts-projekt.de (German)
o https://lwww.remix-intercrops.eu/
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Einarbeitung von Erbsen in Mehl und deren
Auswirkungen auf Mineralstoffgehalt und
Verarbeitung

Problem

Anwendungsbereich
Der Mischanbau von Weizen und Erbsen fihrt zu

einer verbesserten Backqualitat des Weizens. Nach
dem Sortieren kdnnen unterschiedliche Anteile an
Erbsen als Verunreinigungen im Weizen verbleiben,
was eine Einarbeitung der Erbsen in den Backprozess
erforderlich macht.

Thema
Lebensmittelkettenmanagement
Schliisselworter

Verarbeitung, Mischkultur, Getreide, Hilsenfriichte,
Produktqualitat

Kontext
Lésung Deutschland, aber in allen Kontexten/Standorten
anwendbar

Erbsenrickstande von bis zu 5% in Vollkorn- und
Typenmehl haben keinen negativen Einfluss auf
Backvolumen, Backqualitat oder Backprozesse.

Anwendungszeit

Verarbeitung nach der Ernte
Ausstattung

Vorteile Standardmaschinen und Backverfahren

Die Einbeziehung von Erbsen (als Verunreinigung) von bis zu 5% in Weizenmehl erhdht zudem die
Haltbarkeit von Brot aufgrund der hdheren Wasseraufnahmefahigkeit von Erbsen’. Weizenmehl, das
Erbsen enthalt, weist einen erhdhten Mineralstoff- und Proteingehalt auf, was den Nahrwert von
Backwaren verbessert?.

Praktische Empfehlungen

Backprozesse:

o Aufgrund der héheren Wasseraufnahmefahigkeit des Erbsenmehls kann beim Kneten des Teigs
mehr Wasser erforderlich sein, um die gewilnschte Teigkonsistenz zu erreichen

o Die Menge des zusatzlich bendtigten Wassers hangt von der Brotrezeptur, der Mehltyp und dem
Erbsenanteil im Mehl ab

o Ein hoherer Erbsenanteil im Mehl kann beim Backen zu einer dunkleren Krustenfarbe flihren

o Der Mineralstoffgehalt sowohl von Vollkorn- als auch von Typenmehl steigt mit héheren
Erbsenanteilen, wodurch sich der Nahrwert der Backwaren verbessert:

Behandlung Mineralstoffgehalt Type
(g/100g TM)

Kontrolle 0,57 T550
99:1 0,62 T550
97:3 0,66 T812
95:5 0,71 T812
93:7 0,80 T812
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Abbildung 1: Backvolumen (cm3 100g Mehl) fiir Vollkornbrotlaibe (braun) und WeiRbrotbrétchen (gelb) mit einem Erbsenanteil von
1-10%. Die Kontrollgruppe bestand aus 100% Weizenmehl (0% Erbse).

Weitere Informationen

Video
o Videos zu den Erfahrungen von Praktikern mit Weizen-Erbsen-Mischkulturen, einschlieBlich
Aussaat, Ernte, Saatgutsortierung, Mahlen und Backen: @vorwerts-projekt (Januar 2026, Deutsch
mit englischen Untertiteln).

Weiterfuhrende Literatur
o 'Burger, TG & Zhang, Y (2019): Aktuelle Fortschritte bei der Verwendung von Erbsenprotein als
Emulgator fur Lebensmittelanwendungen. Trends in Food Science and Technology (86).
https://doi.org/10.1016/j.tifs.2019.02.007
o 2Zucco, F, Borsuk, Y, Arntfield, S (2011): Physikalische und ernahrungsphysiologische Bewertung
von Weizenkeksen, die mit Hulsenfrichte-Mehlen unterschiedlicher PartikelgroRe angereichert
wurden. LWT — Food Science and Technology (44). hitps://doi.org/10.1016/j.lwt.2011.06.007
Weblinks
o Weitere Informationen zum 6kologischen Mischanbau in Deutschland auf vorwerts-projekt.de
(Deutsch)
o https://www.remix-intercrops.eu/
o Weitere praktische Empfehlungen finden Sie auf der Wissensplattform flr den 6kologischen
Landbau.

Uber diese Praxiszusammenfassung

Autoren: Odette Weedon, Universitat Kassel, Fachgebiet Okologischer Pflanzenschutz, Nordbahnhofstr. 1a, Witzenhausen, 37213,
Deutschland. UniKassel, Fachgebiet Okologischer Pflanzenschutz.

Herausgeber: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brissel -BE, organicseurope.bio
Datum: April 2026
Kontakt: Odette Weedon (odetteweedon@uni-kassel.de )

Rezension: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, Universitat Kassel

IntercropVALUES zielt darauf ab, die Vorteile der Mischkultur zu nutzen, um produktive, diversifizierte, widerstandsfahige, rentable und
umweltfreundliche Anbausysteme zu entwerfen und zu bewirtschaften, die fir Landwirte und Akteure in der Agrar- und Lebensmittelkette
akzeptabel sind. Als multidisziplindres und akteursiibergreifendes Projekt bringt es Wissenschaftler und lokale Akteure zusammen, die die
Lebensmittelwertschopfungskette reprasentieren. Es umfasst 27 Teilnehmer aus 15 Landern (3 Kontinenten) aus einer Vielzahl von
Organisationen und Interessengruppen. Das Projekt hat eine Laufzeit von vier Jahren und startete im November 2022.

Projekt-Website:_https://intercropvalues.eu/

Funded by
the European Union

der Fordervereinbarung Nr. 101081973 finanziell unterstitzt. Diese Mitteilung gibt ausschlieBlich die Meinung des Autors
wieder. Die Exekutivagentur fir Forschung tibernimmt keine Verantwortung fiir die Verwendung der bereitgestellten
Informationen. Die Autoren und Herausgeber ibernehmen keine Verantwortung oder Haftung fiir etwaige sachliche
Ungenauigkeiten oder Schaden, die sich aus der Anwendung der Empfehlungen in dieser Praxiszusammenfassung ergeben.

Dieses Projekt wurde im Rahmen des Forschungs- und Innovationsprogramms ,,Horizont 2020“ der Europdischen Union unter -


https://www.youtube.com/@vorwerts-projekt
https://doi.org/10.1016/j.tifs.2019.02.007
https://doi.org/10.1016/j.tifs.2019.02.007
https://doi.org/10.1016/j.lwt.2011.06.007
http://www.vorwerts-projekt.de/
https://www.remix-intercrops.eu/
https://organic-farmknowledge.org/
https://organic-farmknowledge.org/
https://organic-farmknowledge.org/
https://www.uni-kassel.de/fb11agrar/fachgebiete-einrichtungen/oekologischer-pflanzenschutz/startseite.html
https://www.organicseurope.bio/
mailto:odetteweedon@uni-kassel.de
https://intercropvalues.eu/

OKOLOGISCHE
AGRAR
WISSENSCHAFTEN

IK2AM e

ORGANICS EUROPE

INTERCROP PRACTICE ABSTRACT N°24
VALUES

Integration of pea into baking flour and its
effects on bread sensory characteristics

Problem

Applicability box
Wheat-pea intercropping results in improved wheat
baking quality. After sorting, differing fractions of pea
may remain in the wheat as an impurity, necessitating
pea integration in the baking process.

_||

heme
Food chain management
Keywords

Processing, intercropping, cereal crops, legumes, prod-
uct quality

Context
The sensory profiles of bread with differing pea fractions ontex

of up to 7% indicate that the sensory profile of bread
remains unaffected by pea additions of up to 5%, reduc-
ing the need for costly additional grain sorting.

Germany, but applicable in all contexts/locations
Application time

Post-harvest processing

Equipment

Benefits Standard machinery and baking processes

An increased perception of saltiness in bread with the addition of 7% pea may allow for the reduction of
salt within baked goods. Due to the higher water absorption capacity of pea', salt can taste more prominent
if the addition of water is not adjusted accordingly.

Practical recommendations

Napping sensory profiling:

o Napping is a sensory testing methodology and is an efficient and easy way to identify sensory
differences in products without the need for a trained tasting panel

Adjusting water additions to the dough:

o Due to the greater water absorption capacity of the pea flour, more water may be necessary dur-
ing dough mixing to achieve desired dough consistency.

o The addition of water depends on the bread recipe, flour type, and pea percentage in the flour.

o If the water quantity is not adjusted or increased in dough containing pea flour, the salt profile in
bread can be increased. This is particularly prevalent in pea additions over 5%.

o Bread dough may be drier than usual with increasing pea additions when water volume is not
adjusted, although no differences in loaf consistency and texture were identified during the bread
sensory profiling and assessment.

o Additionally, loaf and bread roll baking volume were not negatively affected by additions of pea of
up to 7% (see Practice Abstract N°X), indicating that baking processes, quality and sensory char-
acteristics are in no way negatively affected by pea additions of up to 5%, reducing the need for
additional grain sorting in this intercropping combination.
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Figure 1: Results of the Principal Component Analysis (PCA) for the bread samples containing pea from 0-7% and their associated sensory
profiles. Bread with pea additions up to 5% were found clustered together and indicate similarity in their taste profiles. The sample with 7%
pea was an outlier identified as having a salty and spicy (savoury) profile.

Further information

Video

o Various videos on practitioners’ experiences with wheat-pea intercrops including sowing, harvest-
ing, seed sorting, milling and baking: @vorwerts-projekt (January 2026, German with subtitles in
English).

Further readings

o 'Burger, TG & Zhang, Y (2019): Recent progress in the utilization of pea protein as an emulsifier
for food applications. Trends in Food Science and Technology (86).
https://doi.org/10.1016/j.tifs.2019.02.007

Weblinks

o More information about organic intercropping in Germany on vorwerts-projekt.de (German)
o https://www.remix-intercrops.eu/
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Einarbeitung von Erbsen in Mehl und deren
Auswirkungen auf die sensorischen

Eigenschaften von Brot

Problem

Der Mischanbau von Weizen und Erbsen fuhrt zu einer
verbesserten Backqualitdt des Weizens. Nach dem
Sortieren kdnnen unterschiedliche Anteile an Erbsen
als Verunreinigungen im Weizen verbleiben, was eine
Einarbeitung der Erbsen in den Backprozess
erforderlich macht.

Die sensorischen Profile von Brot mit unterschiedlichen
Erbsenanteilen von bis zu 7% zeigen, dass das
sensorische Profil des Brotes durch Erbsenzugaben
von bis zu 5% unbeeintrachtigt bleibt, wodurch der
Bedarf an kostspieliger zusatzlicher Getreidesortierung
reduziert wird.

Anwendungsbereich

Thema
Lebensmittelkettenmanagement
Schliisselworter

Verarbeitung, Mischkultur, Getreide, Hilsenfrlchte,
Produktqualitat

Kontext

Deutschland, aber in allen Kontexten/Standorten
anwendbar

Anwendungszeit

Verarbeitung nach der Ernte
Ausstattung

Standardmaschinen und Backverfahren

Eine erhdhte Wahrnehmung der Salzigkeit in Brot mit einem Erbsenanteil von 7% kodnnte eine
Reduzierung des  Salzgehalts in  Backwaren  ermdglichen.  Aufgrund der  hdheren
Wasseraufnahmefahigkeit von Erbsen' kann Salz starker hervortreten, wenn die Wasserzugabe nicht
entsprechend angepasst wird.

Praktische Empfehlungen
Sensorische Profilierung mittels Napping:

o Napping ist eine sensorische Testmethode und eine effiziente und einfache Mdéglichkeit,
sensorische Unterschiede bei Produkten zu identifizieren, ohne dass ein geschultes
Verkostungspanel erforderlich ist

Anpassung der Wasserzugabe zum Teig:

o Aufgrund der héheren Wasseraufnahmefahigkeit des Erbsenmehls ist beim Kneten des Teigs
maoglicherweise mehr Wasser erforderlich, um die gewlinschte Teigkonsistenz zu erreichen.

o Die Zugabe von Wasser hangt von der Brotrezeptur, der Mehlsorte und dem Erbsenanteil im Mehl
ab.

o Wird die Wassermenge in einem Teig mit Erbsenmehl nicht angepasst oder erhdht, kann sich das
sensorische Salzprofil im Brot verstarken. Dies tritt insbesondere bei Erbsenzusatzen von tber 5%
auf.

Dieses Projekt wurde im Rahmen des Forschungs- und Innovationsprogramms ,,Horizont 2020“ der Europdischen Union unter
der Fordervereinbarung Nr. 101081973 finanziell unterstitzt. Diese Mitteilung gibt ausschlieBlich die Meinung des Autors
wieder. Die Exekutivagentur fir Forschung tibernimmt keine Verantwortung fiir die Verwendung der bereitgestellten
Informationen. Die Autoren und Herausgeber ibernehmen keine Verantwortung oder Haftung fiir etwaige sachliche
Ungenauigkeiten oder Schaden, die sich aus der Anwendung der Empfehlungen in dieser Praxiszusammenfassung ergeben.
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o Der Brotteig kann bei steigendem Erbsenanteil trockener als gewdhnlich sein, wenn die
Wassermenge nicht angepasst wird, obwohl bei der sensorischen Profilierung und Bewertung des
Brotes (ohne zusatzliches Wasser) keine Unterschiede in der Konsistenz und Textur der Brote
festgestellt wurden.

o Zudem wurde das Backvolumen von Broten und Brotchen durch Erbsenzusatze von bis zu 7%
nicht negativ beeinflusst (siehe Praxis-Zusammenfassung Nr. 23), was darauf hindeutet, dass
Backprozesse, Qualitdt und sensorische Eigenschaften durch Erbsenzusatze von bis zu 5% in
keiner Weise beeintrachtigt werden, wodurch der Bedarf an zuséatzlicher Getreidesortierung bei
dieser Mischkulturkombination verringert wird.

Factor map for the contingency table(s)
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Abbildung 1: Ergebnisse der Hauptkomponentenanalyse (PCA) fir die Brotproben mit einem Erbsenanteil von 0-7% und die
dazugehdrigen sensorischen Profile. Brote mit einem Erbsenanteil von bis zu 5% gruppierten sich zusammen (rechts) und wiesen ahnliche
Geschmacksprofile auf. Die Probe mit 7% Erbsen war ein AusreilRer, der als salzig und wiirzig (herzhaft) identifiziert wurde.

Video

o Verschiedene Videos zu den Erfahrungen von Praktikern mit Weizen-Erbsen-Mischkulturen,
einschlielllich Aussaat, Ernte, Saatgutsortierung, Mahlen und Backen: @vorwerts-projekt (Januar
2026, Deutsch mit englischen Untertiteln).

Weiterfiihrende Literatur

o 'Burger, TG & Zhang, Y (2019): Aktuelle Fortschritte bei der Verwendung von Erbsenprotein als
Emulgator fir Lebensmittelanwendungen. Trends in Food Science and Technology (86).
https://doi.org/10.1016/j.tifs.2019.02.007

Weblinks

o Weitere Informationen zum 6kologischen Mischanbau in Deutschland auf vorwerts-projekt.de
(Deutsch)

o https://www.remix-intercrops.eu/
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o Weitere praktische Empfehlungen finden Sie auf der Wissensplattform fir den okologischen
Landbau.

Uber diese Praxiszusammenfassung
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Optimisation of costs associated with sug-
arcane intercropping

Problem

Applicability box
Intercropping is associated with greater costs and time
than sole cropping. Reduced herbicide use only par-
tially offsets the increase in manual labour.

Theme

Cropping system, Weed management, Biodiversity, and
nature conservation

Keywords

Use sowing methods suited for the operating condi- Companion plants, Sowing methods, Ecosystem services

tions:

¢ Manual sowing (~1,800€/ha) Application time

e Sowing with a micro-tractor (~1,000€/ha, Fig- Sowing 1 to 6 weeks after harvest
ure 1) Required time

e Straw cutter seeder with a tractor (~100€/ha,  pepends on the sowing method
Figure 2), which also avoids having to handle
the cane straw.

Context
Spring in tropical climatic conditions (Reunion Island)

Period of impact
During the sugarcane growth, before canopy closure

Benefits Equipment

. . o~ Seeds, workforce, adaptative seeders, tractor
Harvesting companion crops can generate additional

income, thereby mitigating costs and losses associated with intercropping. However, it can be challenging
to mechanise and can negatively impact sugarcane production.

Practical recommendations

e When sowing with a micro-tractor, concentrate the cane straw manually on the row before sowing,
unlike with other mechanised practices.

¢ Depending on the purpose of harvesting (personal consumption, sale at markets, etc.), different
species can be considered for human or animal consumption, with a preference for grain legumes
(chickpeas, mung beans, pigeon peas).

e To harvest the companion plant, sow early after the cane harvest.

e Favor short-cycle companion plant varieties to allow harvesting before sugarcane canopy closure
(~4 months after cane harvest).

e When using climbing species (e.g., beans), plan to mix them with support plants (e.g., corn).

To support the uptake of intercropping and enable its widespread adoption, policymakers should encour-
age sharing of agricultural machinery to promote mechanisation and limit costly manual labour, provide
support for individual investment in mechanisation, and subsidise ecosystem services provided by inter-

cropping.
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Figure 1: Micro-tractor seed drill (with mulch concentrated on the

row). Photo: eRcane. mulch). Photo: eRcane.
Further information
Video

o IntercropVALUES sugarcane case study : Le Projet Intercrop-Values (November 2024, French).

Further readings

o Reference guide on companion plants: Guide pratique de mise en place des plantes de services —
Coatis (coatis.rita-dom.fr) ; Référentiel des plantes de service de saison chaude — Agritrop (cirad.fr)
(French)

o Scientific article with economic assessment: A long-term multi-criteria analysis of sugarcane inter-
cropping — HAL (hal.science) (English)

o Growers' testimonials: Saint-Louis ; Saint-Benoit — Coatis (coatis.rita-dom.fr) (French)

o Seed supplier in Réunion: Guide des fournisseurs en matériel vegétal en AB a La Réunion —
Armeflhor (armeflhor.fr) (French)

Weblinks

o Practice knowledge sharing tool: Plantasso (French)

o Tropical species knowledge sharing platform: Wiktrop (French & English)

o https://intercropvalues.eu/

o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Date: April 2026

Contact: julien.chetty@ercane.re

Review: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide

diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: htips://intercropvalues.eu/

Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
the European Union

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant -


https://www.youtube.com/watch?v=aiFXzBT2lQs
https://coatis.rita-dom.fr/osiris/files/PlantesDeServicesDesherbageGuidePratiq_fichier_ressource_guide-pratique-sur-la-mise-en-place-de-pds.pdf
https://coatis.rita-dom.fr/osiris/files/PlantesDeServicesDesherbageGuidePratiq_fichier_ressource_guide-pratique-sur-la-mise-en-place-de-pds.pdf
https://agritrop.cirad.fr/615514/1/Fiches_techniques_pds_CIRAD_HELIE.pdf
https://hal.science/hal-04590580v2
https://hal.science/hal-04590580v2
https://coatis.rita-dom.fr/osiris/files/PlantesDeServicesDesherbageFicheTrajec2_fichier_ressource_fiche_trajectoire_moilma.pdf
https://coatis.rita-dom.fr/osiris/files/PlantesDeServicesDesherbageFicheTrajec3_fichier_ressource_fiche_trajectoire_robert.pdf
https://www.armeflhor.fr/wp-content/uploads/2022/03/FT-Guide-Fournisseurs-AB-2019.pdf
https://www.armeflhor.fr/wp-content/uploads/2022/03/FT-Guide-Fournisseurs-AB-2019.pdf
file:///C:/Users/amansuy/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/N110P3G6/coatis.rita-dom.fr/plantasso/
https://portal.wiktrop.org/fr/group/Plantes_de_Service
https://intercropvalues.eu/
https://organic-farmknowledge.org/
file:///C:/Users/amansuy/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/N110P3G6/eRcane.re
file:///C:/Users/amansuy/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/N110P3G6/cirad.fr
https://www.organicseurope.bio/
mailto:julien.chetty@ercane.re
https://intercropvalues.eu/

IRCAM

ORGANICS EUROPE

INTERCROP
VALUES

@ cirad ercan

eveloping sugarcane ¢

PRACTICE ABSTRACT N°25

Optimisation des colts liés a la culture in-
tercalaire de la canne a sucre

Probléematique

La culture intercalaire entraine des co(lts et un inves-
tissement en temps plus importants que la monocul-
ture. La réduction de I'utilisation d'herbicides ne com-
pense que partiellement I'augmentation de la main-
d'ceuvre nécessaire.

Utilisez des méthodes de semis adaptées aux condi-
tions d'exploitation :

e Semis manuel (~1,800€/ha)

e Semis avec un micro-tracteur (~1,000€/ha, Fi-
gure 1)

e Semoir avec disques trancheur de paille avec
un tracteur (~100€/ha, Figure 2), qui évite éga-
lement d'avoir a manipuler la paille de canne.

Bénéfice

La récolte de cultures associées peut générer des re-

Application de la méthode

Théme

Systémes de culture, Gestion des adventices, Biodiver-
sité, et conservation de la nature

Mots clés

Plantes compagnes, méthodes de semis, services éco-
systémtiques
Contexte

Eté en condition climatique tropicale (ile de La Réunion)
Island)

Période d’application

Semis 1 a 6 semaines apres coupe
Temps requis

Dépendant de la méthode de semis
Période d’impact sur la culture

Au cours de la période de croissance de la canne, avant
fermeture du couvert

Equipements
Semences, main d’oeuvre, semoir adapté, tracteur

venus supplémentaires, atténuant ainsi les colts et les pertes liés a la culture intercalaire. Cependant, elle
peut étre difficile a mécaniser et avoir un impact négatif sur la production de canne a sucre.

Recommandations pratiques

Lors du semis avec un micro-tracteur, concentrez manuellement la paille de canne sur le rang
avant de semer, contrairement aux autres pratiques mécanisées.

En fonction de I'objectif de la récolte (consommation personnelle, vente sur les marchés, etc.),
différentes espéces peuvent étre envisagées pour la consommation humaine ou animale, avec
une préférence pour les légumineuses a grains (niébé, haricots mungo, pois cajan).

Pour récolter la plante compagne, semez tét aprés la récolte de la canne a sucre.

Privilégiez les variétés de plantes compagnes a cycle court afin de permettre la récolte avant la
fermeture du couvert végétal de la canne a sucre (environ 4 mois aprés la récolte de la canne).

Lorsque vous utilisez des espéces grimpantes (par exemple, des haricots), prévoyez de les mé-
langer avec des plantes de soutien (par exemple, du mais).

Afin de soutenir I'adoption de la culture intercalaire et de permettre sa généralisation, les décideurs poli-
tiques devraient encourager le partage des machines agricoles afin de promouvoir la mécanisation et de
limiter le co(t élevé de la main-d'oceuvre manuelle, soutenir les investissements individuels dans la méca-
nisation et subventionner les services écosystémiques fournis par la culture intercalaire.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
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Figure 1 : Semoir pour micro-tracteur (avec paillis concentré sur Figure 2 : Semoir a disque trancheur de paille (a utiliser
le rang). Photo : eRcane. avec du paillis). Photo : eRcane.
Pour aller plus loin

Vidéo
o Etude de cas IntercropVALUES sur la canne a sucre : Le Projet Intercrop-Values : Le Projet Inter-
crop-Values (Novembre 2024, Francais).

Lectures complémentaires

o Guide de référence sur les plantes compagnes : Guide pratigue de mise en place des plantes de
services — Coatis (coatis.rita-dom.fr) ; Référentiel des plantes de service de saison chaude — Agri-

trop (cirad.fr) (Frangais)

o Article scientifique avec évaluation économique: A long-term multi-criteria analysis of sugarcane
intercropping — HAL (hal.science) (Anglais)

o Témoignage de producteurs: Saint-Louis ; Saint-Benoit — Coatis (coatis.rita-dom.fr) (French)

o Fournisseur de semences a La Réunion: Guide des fournisseurs en matériel végétal en AB a La
Réunion — Armeflhor (armeflhor.fr) (Frangais)

Liens web

Outil de partage des connaissances pratiques : Plantasso (Frangais)

Plateforme de partage des connaissances sur les espéces tropicales : Wiktrop (Francais & An-
glais)

https://intercropvalues.eu/

Consultez la_plateforme de connaissances sur I'agriculture biologique pour obtenir davantage de
recommandations pratiques.
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Lentil-based crop mixtures for yield optimi-

sation

Problem

In organic and conventional lentils, yields are often
limited by weeds, lodging, and bruchids, which vary
from year to year and from region to region.

The proposed solution is to grow lentils in mixture with
another crop (here camelina or barley).

Benefits

Such mixtures should help limit weeds, lodging, and
bruchids, thereby improving gross margins by limiting
yield losses.

Practical recommendations

Applicability box

Theme

Crop production; Cropping systems; Legumes; Weed
management; Disease and pest control.

Keywords

Crop management; Diversification; Intercropping; Leg-
umes; Seedbed preparation.

Context

All areas where lentil is cultivated.

Equipment

Sowing machine, combine harvester, and grain separator.
Best in

All cropping systems aimed at produce lentils.

e Lentils must be sown at the recommended density (300 to 400 seeds/m?), and the soil must be well
prepared to ensure good contact between the soil and the seeds to guarantee a satisfactory germi-
nation rate (68% in our trials, with an average ranging from 45 to 98%).

e The density of the associated cereal (in this case barley) must not exceed 25% of that in a pure crop
to limit competition with the lentils (Viguier, 2018).

e The target density for camelina should be around 50 plants/m?, but due to the low germination rate
(13% on average in our trials, ranging from 4% to 35%), it is recommended to sow camelina between
2-4 kg/ha.

e The mixture should be harvested as soon as possible and immediately sorted to remove any impu-
°4).

Figure 1: Lentil-Camelina mixture (left) and Lentil-Barley mixture (right). Photo: Laurent Bedoussac, ENSFEA.
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for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for

Funded by
the European Union

any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.



IFK2AAM RQEensFea CUMAw ~eAsg. cﬁ,\

Ecole Nationale Supérieure de

ORGANICS EUROPE Farmation de IEnseignement Agricole Ser RSt Fiedgmamt

INTERCROP
VALUES PRACTICE ABSTRACT N26

Emergence (%) Height at maturity (cm)
100% 80
75% 60
50% 40
- |I |||20|IIIIIIIIIIIII
0% 0
Weeds dry matter ( g/m Lentil bruchids grains (%)
260 100%
195 75%
130 50%
) I I - I I I I I
0 . BERR 10l
Dry grain yield g/m Dry grain yield excluding bruchid grains g/m
400 400
300 300
200 200
- I I I I ) I I I
. I [ | [ ] I i . I I =
AM PA1 PA2 TL AM FB PA1 PA2 Tl PA V11 V12 TL2 PA V11 VT2
2024 2025 2024 2025 2024 2025 2024 2025
Lentil-Camelina Lentil-Barley Lentil-Camelina Lentil-Barley

Figure 2: Main results obtained from experiments conducted on farms in north-western France as part of CICS10 (from left to right and
top to bottom: (i) crop emergence (%), (ii) crop height at maturity, (iii) dry matter of weeds at harvest, (iv) percentage of bruchid-damaged grains,
(v) dry grain yield, and (vi) dry grain yield after removal of bruchid-damaged grains).

Further information

Further readings

o Bedoussac L, Albouy L, Deschamps E, Salembier C, Jeuffroy M;-H.. (2021). From theory to practice of species mixtures:
Redesigning European cropping systems based on species MIXtures, 108p., https://hal.inrae.fr/hal-04064291v1

o Viguier L (2018). Analyse de la performance agronomique et économique des associations de culture lentille-blé de
printemps en agriculture biologique, https://theses.fr/2018INPT0070.

o  Check the Organic Farm Knowledge Platform for more practical recommendations.
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Meélanges d’espéces a base de lentille pour

optimiser le rendement

Problématique

En agriculture biologique et conventionnelle le rende-
ment des lentilles est souvent limité par les adven-
tices, la verse et les bruches, qui varient d'une année
a l'autre et d'une région a l'autre.

La solution proposée consiste a cultiver la lentille en
mélange avec une autre espeéce (ici, la caméline ou
l'orge).

Bénéfices

Ces mélanges devraient contribuer a limiter les adven-
tices, la verse et les bruches, améliorant ainsi la marge
brute en réduisant les pertes de rendement.

Recommandations pratiques

Cadre d’application

Théme

Production végétale ; Systémes de culture ; Légumi-
neuses ; Gestion des adventices ; Lutte contre les mala-
dies et les ravageurs.

Mots-clés

Gestion des cultures ; Diversification ; Culture associée ;
Légumineuses ; Préparation du lit de semence.

Contexte

Toutes les zones ou la lentille est cultivée.
Equipement

Semoir ; moissonneuse-batteuse ; trieur
Idéal pour

Tous les systémes de culture destinés a la production de
lentille

e Les lentilles doivent étre semées a la densité recommandée (300 a 400 graines/m?), et le sol doit
étre bien préparé afin d'assurer un bon contact entre le sol et les graines et garantir un taux de
germination satisfaisant (68 % dans nos essais, avec une moyenne comprise entre 45 et 98 %).

o Ladensité de la céréale associée (dans ce cas, I'orge) ne doit pas dépasser 25 % de celle en culture
pure afin de limiter la concurrence avec la lentille (Viguier, 2018).

e La densité ciblée pour la caméline devrait étre d'environ 50 plants/m?, mais en raison du faible taux
de germination (13 % en moyenne dans nos essais, variant de 4 % a 35 %), il est recommandé de

semer la caméline entre 2 et 4 kg/ha.

e Le mélange doit étre récolté dés que possible et immédiatement trié pour éliminer les impuretés,

puis traité par congélation ou asphyxie pour tuer les bruches (voir PA

N°4).

-

Figure 1: Mélanges de lentille-caméline (a gauche) et de lentille-orge (a droite). Photo : Laurent Bedoussac, ENSFEA.
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Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for

Funded by
the European Union

any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.



Ecole Nationale Supérieure de

ORGANICS EUROPE Farmation de IEnseignement Agricole Ser RSt Fiedgmamt

INTERCROP
VALUES PRACTICE ABSTRACT N26

IFK2AAM RQEensFea CUMAw ‘G'ABEJ cﬁ,\

Levée (%) Hauteur a maturité (cm)
100% 80
75% 60
50% 40
B || |II20 IIIIIIII IIII
0% 0 I
Matiére séche des adventices (g/m”) Grains bruchés (%)
260 100%
195 75%
130 50%
) I B I I I I
0 I . 11 11 N
Rendement sec en grains g/m ) Rendement sec en grains sans les grains bruchés ( g/m
400 400
300 300
200 200
100 I I I I 100 I I
o I [ | I I o . | | - I . .
AM PA1 PA2 PA VTl V12 AM PA1 PA2 s AM FB TL2 PA V11 VT2
2024 2025 2024 2025 2024 2025 2024 2025
Lentil-Camelina Lentil-Barley Lentil-Camelina Lentil-Barley

Figure 2 : Principaux résultats obtenus a partir des expérimentations menées dans des exploitations agricoles du nord-ouest de la France dans
le cadre du CICS10 avec de gauche a droite et de haut en bas : (i) levée des cultures (%), (ii) hauteur des cultures a maturité, (iii) matiére séche
des adventices a la récolte, (iv) pourcentage de grains endommagés par les bruches, (v) rendement sec en grains, et (vi) rendement sec en
grains aprés élimination des grains endommageés par les bruches.

Informations complémentaires

Rapport technique

o Bedoussac L, Albouy L, Deschamps E, Salembier C, Jeuffroy M;-H.. (2021). De la théorie a la mise en pratique des
mélanges d'espéces: Re-concevoir les systémes de culture européens avec des mélanges d’espéces, 108p.,
https://hal.inrae.fr/hal-04064291v1

Lecture complémentaire

o Viguier L (2018). Analyse de la performance agronomique et économique des associations de culture lentille-blé de
printemps en agriculture biologique, https://theses.fr/2018INPT0O070.
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Reduce heat stress in cowpea through
intercropping with millet

Problem

Applicability box
Cowpea is a short-cycle summer crop. The high
summer temperatures in the Po Valley can cause floral
abortion in cowpea plants, compromising the yield.

_||

heme
Cropping system, Arable Crop, Climate, Agroecology
Keywords

Intercropping, Legumes, Cereal crop, Diversification,
Climate change adaptation, Heat tolerance

The intercropping of millet and cowpea results in the
millet shading the cowpea, reducing heat stress. This
technique was developed by a Lombardy farmer.

Context
Po Valley, Mediterranean Region
Application time

Benefits June-October
Required time

Millet is taller than cowpea and creates a shading
effect. Their growth cycle length is similar, so they can
be harvested together and easily separated.

Crops need to be separated after harvest
Period of impact

From sowing to harvest

Practical recommendations Equipment

Grain drill, Combine harvester, Rotary cleaner, Vibratory
or gravity separator
e Millet Panicum miliaceum var. VIR9181 Best in

e Cowpea Vigna Unguiculata var. Dolico Arcoiris Farms in dry and hot climate, with heavy/compacted soils

Crop variety used:

Sowing density:

e 30 kg/ha of millet (50%) with 80 kg/ha of cowpea (100%). Valid as legume in crop rotation plan.
Soil preparation:

e Two passes with a light disc harrow
Cultivation:

e Crops are sown in late June using a grain drill (12.5 cm row spacing). In two passes, millet is sown
first, followed by cowpea at a slightly greater depth in alternate rows.

e The system involves no mechanical tillage, fertilisation, or phytosanitary treatments during the
growing season.

Harvest:

o The crops are harvested together with a combine harvester.
¢ Millet and cowpea can easily be sorted using a seed cleaner (rotary cleaner, vibratory, or gravity
separator) and sold for human consumption.

This intercropping also improves water management in heavy or compacted soils and allows for greater
crop diversification at the farm level.
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Figure 1: Floral abortion in cowpea plants under sole crop Figure 2: Intercropping cowpea-millet. The millet’s shade shielded
condition, 80% of production was lost. Photo: llena Maran, the cowpea from the heat promoting pod set. Photo: llena Maran,

Cascina Bosco Fornasara. Cascina Bosco Fornasara.
Further information
Video

o Heat stress: a comparison between sole Cowpea and intercropped Cowpea with Millet (Instagram)
Further readings

o OLIVEIRA, L.B.D. etAl (2017). Cowpea growth and yield in sole crop and intercropped with millet.
Revista Caatinga, 30, 53-58.

Weblinks

o https://lwww.remix-intercrops.eu/
o Check the Organic Farm Knowledge Platform for more practical recommendations.
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Ridurre lo stress da calore nel fagiolo
dall’occhio tramite la consociazione con Il
miglio

Problema

Applicabilita
Il fagiolo dall’occhio & una coltura estiva a ciclo breve.
Le alte temperature della Pianura Padana possono
causare aborto fiorale, compromettendo il raccolto.

_||

ema
Sistemi Colturali, Seminativi, Clima, Agroecologia
Keywords

Consociazioni, Legumi, Cereali, Diversificazione,

— — . \ . . Adattamento ai cambiamenti climatici, Resistenza al
La consociazione miglio/fagiolo dall'occhio, sviluppata ;51

da un agricoltore lombardo, fa si che il miglio ombreggi
il fagiolo, riducendo lo stress da calore.

Contesto
Pianura Padana, Regione mediterranea

Benefici Tempo di applicazione

. . - . - Giugno-Ottobre
I miglio & piu alto del fagiolo dall'occhio e lo

ombreggia. |l loro ciclo di crescita € simile. Possono
essere raccolti insieme e separati facilmente.

Tempistiche aggiuntive
Le colture devono essere separate dopo la raccolta.
Periodo interessato

Consigli pratici Dalla semina al raccolto
Attrezzatura

Varieta utilizzate: o o , ,
Seminatrice da frumento, Mietitrebbia, Pulitore rotante,

e Miglio Panicum miliaceum var.VIR9181 Separatore vibrante o densimetrico
e Fagiolo dallocchio Vigna Unguiculata var. Condizioni ottimali di applicazione
Dolico Arcoiris Aziende agricole in aree con clima caldo e siccitoso, con
Densita di semina: terreno pesante/compatto.

e 30 kg/ha di miglio (50%) con 80 kg/ha di fagiolo dall’occhio (100%). Valido come leguminosa nella
rotazione.

Preparazione del terreno:
e Due passaggi superficiali con erpice a dischi.
Coltivazione:

o Le colture sono seminate a fine giugno con una seminatrice da frumento: prima il miglio, poi il
fagiolo dall’occhio ad una profondita leggermente maggiore. Le file sono alternate (12,5 cm).
¢ Non vengono effettuate lavorazioni, concimazioni o trattamenti fitosanitari.

Raccolta:

e Le colture vengono raccolte insieme con una mietitrebbia.
¢ |l miglio e il fagiolo dall’'occhio possono essere facilmente separati con un pulitore e venduti per
alimentazione umana.

Questa consociazione migliora la gestione irrigua in terreni compatti e pesanti e permette di
diversificare il sistema colturale.
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Figure 1: Aborto fiorale nella coltivazione di fagiolo Figure 2 Consociazione miglio-fagiolo dall’occhio. L’'ombra del

dall’occhio in purezza con perdita dell’80% del raccolto. Foto: = miglio ha protetto il fagiolo dal caldo, favorendo la formazione dei
llena Maran, Cascina Bosco Fornasara. baccelli. Foto: llena Maran, Cascina Bosco Fornasara.

Further information

Video

o Danni da calore: un confronto fra coltivazione di fagiolo dall’occhio in purezza e in consociazione
col miglio (Instagram)

Ulteriori approfondimenti

o OLIVEIRA, L. B.D. etAl. (2017). Cowpea growth and yield in sole crop and intercropped with millet.
Revista Caatinga, 30, 53-58.

Collegamenti web

o https://lwww.remix-intercrops.eu/
o Visita_ Organic Farm Knowledge Platform per altri consigli pratici.
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Modernising intercropping systems

Problem

Growing demand for agricultural products in urban cen-
tres, together with market policies, are pushing cereal
and legume producers from subsistence- to market-ori-
ented enterprises.

Many farms in Mozambique are expected to abandon

Applicability box

Theme

Biodiversity and nature conservation, Agroecology,
Sustainable Communities, Cropping systems, People
and skills

Keywords

Ecosystem services, Intercropping, Socioeconomic

long-established practices of intercropping maize with
development, Indigenous knowledge

legumes and cassava, preferring sole crops and more in-
tensive maize production. This would come at the ex-
pense of valuable ecosystem services of traditional inter-
cropping in exchange for higher economic returns on in-
vesting in cereal intensification compared to legume pro-
duction.

Context

Coastal area of Maputo, Inhambane, and Gaza prov-
inces in Mozambique, under subhumid tropical climate

Preserving intercropping requires compensation for farmers for the trade-off between the short-term ben-
efits of intensifying cereal production and the long-term benefits of ecosystem service delivery. Both tech-
nical and policy adjustments are required to handle this trade-off.

Modern intercropping solutions, designed using participatory design methods, should increase the eco-
nomic return of intensified intercropped systems compared to intensified sole cropping in rotation or maize
monocropping. Cereal-legume combinations appropriate for the more intensive agriculture that would
emerge in this transition need to be identified for Sub-Saharan Africa, including spatial arrangement of
species, sowing dates, and cultivars.

Policy must develop markets for agricultural products and inputs to ensure access for farmers to adapted
seeds, especially legumes. The relative price of maize and legume products paid to farmers must support
the maintenance of legume production to the economic advantage at farm level of intercropping over sole

cropping.

Benefits

o Increased food diversity and security.

o Enhanced biodiversity, nutrient cycling, soil protection against erosion, and atmospheric nitrogen
capture by legume compared with sole crops of cereals and cassava.

o Reduced weeds pressure, integrated diseases and pest control maintained at high level when
compared to sole crops.

o Reduced needs for (in)organic fertiliser inputs compared to sole crops.

o Reduced labour demand at farm scale.

Practical recommendations

It is helpful to develop a multi-local network of participatory design experiments to compare the agronomic
performances of legume-cereal intercropping and sole cropping. The experiments should take place under
current conditions on smallholder farms (low nutrient availability in soil) and conditions of reasonably in-

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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tensified agriculture (involving N fertilisation of 50-80kg/ha), and a variety of spatial arrangements of leg-
ume and cereal species with key candidate cultivars. Methods for this type of participatory design are
available (e.g., mother-baby trials).

Organise an advisory panel of agricultural science institutions, experts of extension services, farmer rep-
resentatives, and legume, cereal, and cassava value chain actors. They can assess the economic feasi-
bility of reconciling intensification with intercropping systems at farm level, under the observable price at
the farm gate, and given potential technical options resulting from the experiments above. The panel will
identify and advise the Ministry of Agriculture on market correcting measures to favour intercropping over
sole cropping for market-oriented farms.

Identify and convince sponsors to contribute to the operational expenses of the network of experiments to
develop a price monitoring system and support meetings with the advisory panel. Additionally, sponsors
should help to increase the limited public funding available in Mozambique.

Figure 1: Typical traditional, low input and low yielding inter-
cropping system with cassava, maize and groundnut. Photo:
F. Affholder, CIRAD, UEM.

Figure 2: prototype of intensified intercroping system
with maize and cowpea. Photo: F. Affholder, CIRAD,

UEM.
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible Funded by i
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for the European Union

any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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Figure 3: Different patterns of intercropping maize with cow-
pea, in a CICS trial to identify the most appropriate pattern
for intensified, modern intercropping. Photo: Joao Nuvunga.

100% cowpea

100 Maize + 50%cowpea

50 % maize +50 % cowpea

75% maize +25% cowpea

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible
for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.
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Further information

Further readings

o Nuvunga, J., Couedel, A., Famba, S., Hauggaard-Nielsen, H., Falconnier, G., Giva, N., Affholder,
F., Submitted. “Is cereal-legume intercropping a relevant option for ecological intensification in sub-
Saharan Africa? A review.” European Journal of Agronomy. Forthcoming.

Weblinks

o https://www.remix-intercrops.eu/
o Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Sebastido Famba, Jodo Nuvunga, Faculdade de Agronomia e Engenharia Florestal (FAEF), Universidade Eduardo Mondlane (UEM),
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Cereal-legume intercropping: how cultivar,
environment, and management shape perfor-
mance

Problem : o
Applicability box
Intercropping systems rely on interactions between
component species; however, the performance of in- '(';hem?
tercrops is governed by complex genotype x genotype = CTOPPInd systems, Arable crops
: P . Keywords
x environment x management (G*G*E*M) interac-
. . L - Cereal crops, Legumes
tions, which remain insufficiently understood and . . .

rarely integrated into species and genotype selection. 1o 06rate, subtropical and tropical areas

Application time

Understanding how G*G*E*M int i ffect int Autumn and summer crops
nderstanding now Interactions arrect inter- Equipment

crop performance can help inform crop cultivar choice, = giandard machinery used for cereal cultivation
growing environments, and management practices to  Best in
optimise intercropping productivity. Cereals and legumes under low input conditions

Benefits

G*G*E*M interactions indicate that genotype suitability is highly environment- and management-specific,
demanding integrated breeding and agronomic approaches. Disentangling these interactions provides a
framework for designing resilient and productive intercrops tailored to local agroecological conditions, con-
tributing to more sustainable cropping systems.

Practical recommendations

Considerations for cultivar choice:

o Cereal and legume cultivars for intercropping systems should be carefully selected to maximise
complementarity and cooperation, while reducing competition to optimise intercrop performance

o Cultivar selection criteria may include many traits, such as species growth synchronisation, espe-
cially at maturity, abiotic and biotic stress tolerance, growth habit, cultivar vigour, lodging re-
sistance, and other morphological aspects such as leaf size and plant and root architecture

o Crop cultivars can be highly plastic in their response and can adapt to their growing environments

o Differential sowing densities of the two crop species will affect crop interactions and individual crop
species performance

Recommendations:
o Farmers should test several cultivar mixtures and sowing densities under their own conditions,
while considering experiences and recommendations from other farmers and external advisors
o Integrated breeding approaches for cultivars better suited for intercropping should be encouraged
and supported through research and policy

Funded by
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Figure 2: Cultivar testing within an inter- Figure 3: Testing of different spring

Ei? du:? |1: aiﬁei:fntl sp_acial anl'qniqements_ in cropped system in an organic farmer's wheat and faba bean varieties as both
'? ”5%_558 w |far1up:ngcere?t |:1netrcrc;pplng field. Photo: Christos Dordas, AUTH, sole and intercrops at 50:50 sowing ratio.
at a 50:50 sowing ratio (altemate rows). Giannitsa, Greece. Photo: Pascal Winten, UBonn, Klein-Al-

Photo: Luciano Pecetti, CREA, Lodi, Italy. tendorf, Germany

Further information

Further readings
o Justes, E, Bedoussac, L, Dordas, C et al. (2021): The 4C approach as a way to understand spe-
cies interactions determining intercropping productivity. Frontiers in Agricultural Science and En-
gineering, Vol. 8 (3). hitps://doi.org/10.15302/J-FASE-2021414.
o Kieer, L, Weedon, O, Bedoussac, L et al. (2022): Supply chain perspectives on breeding for leg-
ume-cereal intercrops. Frontiers in Plant Science 13:844635.
https://doi.org/10.3389/fpls.2022.844635.

Weblinks
o Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Christos Dordas (Aristotle University of Thessaloniki, Greece), Odette Weedon (University of Kassel, Germany), Georg Carlsson
(Swedish University of Agricultural Sciences, Sweden), Raphael Paut (INRAE, France), Luciano Pecetti (CREA, Italy).

Publisher: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brussels -BE, organicseurope.bio

Date: April 2026

Contact: chdordas@agro.auth.gr; odetteweedon@uni-kassel.de; Georg.Carlsson@slu.se; raphael.paut@inrae.fr; luciano.pecetti@crea.gov.it
Review: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: https://intercropvalues.eu/

Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible .
the European Union

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant -


https://doi.org/10.15302/J-FASE-2021414
https://doi.org/10.3389/fpls.2022.844635
https://organic-farmknowledge.org/
https://www.organicseurope.bio/
mailto:chdordas@agro.auth.gr
mailto:odetteweedon@uni-kassel.de
mailto:Georg.Carlsson@slu.se
mailto:raphael.paut@inrae.fr
mailto:luciano.pecetti@crea.gov.it
https://intercropvalues.eu/

ja UNIKASSEL
Sy VERSITAT

ORGANICS EUROPE

OKOLOGISCHE ‘ . d
C\I?SR:ERNSCHAFTEN Clr(] INRM
ARISTOTLE

JUNIVERSITY PRACTICE ABSTRACT N°30

OF THESSALONIKI

INTERCROP
VALUES

Intercropping impacts on microbial diversity
and the risk of mycotoxin contamination

Problem Applicability box

Mycotoxins are secondary fungal metabolites pre-
sent in foods that cause adverse effects in humans
and animals. They can be present in both cereals
and grain legumes. It is important to ensure that
intercropping does not increase mycotoxins in ei-
ther crop type due to growing systems effects
(e.g., microclimate).

Theme

Cropping systems, Arable crops, Food chain management,
Seed quality and health

Keywords

Food quality; Product quality; Food hygiene
Context

Greece, France and Germany

Test whether mycotoxin infection and diversity differ in intercropped and monocropped wheat and peas,
in organic and conventional agriculture, with or without fertilisation in 2024 and 2025, in 3 geographical
areas: Greece, France, Germany.

Benefits

Information on mycotoxin contamination and associated fungal diversity will enable management deci-
sions to limit the mycotoxin problem.

Practical recommendations

In two consecutive years, all wheat samples exhibited low levels of mycotoxins (aflatoxins, DON,
fumonisins, zearalenone, and ochratoxin A) below the detection limit.

Cropping system (intercrop vs. monocrop) did not affect the fungal diversity of the wheat mycotoxins.
However, wheat fungal diversity differed significantly between countries over the period monitored (Figure

1).

Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible .
the European Union

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant -



* UNIKASSEL|OKOLOGISCHE .
r VERSITAT|AGRAR Clrad
WISSENSCHAFTEN

ORGANICS EUROPE

HUNIVERSITY PRACTICE ABSTRACT N°30

INTERCROP
OF THESSALONIKI

VALUES

PCoA (bray‘ MATRIX=Wheat) permanova: p=1e-04 (R2=0.632)

0.256

YEAR_COUNTRY
=o= 2024_FRANCE
=o= 2024_GERMANY
=+ 2024_GREECE

[24.4%)

=== 2025_FRANCE
2025_GERMANY
== 2025 GREECE

025

[32.7%]
Figure 1: Comparison of fungal diversity of wheat as a function of countries and seasons monitored.
Regardless of season, crop types, or treatment type, no major contamination by mycotoxins was observed.
Consequently, intercropping did not increase mycotoxin contamination for either crop type on all samples

studied during the two seasons (2024 and 2025), indicating no negative effect of an intercropping system
in terms of increased mycotoxin contamination and changes in fungal diversity.

Further information

Further readings

Drakopoulos D, Kagi A, Six J, Zorn A, Wettstein FE, Bucheli TD, Forrer HR, Vogelgsang S (2021). The
agronomic and economic viability of innovative cropping systems to reduce Fusarium head blight and
related mycotoxins in wheat. Agricultural Systems 192:103198.
https://doi.org/10.1016/j.agsy.2021.103198.

Chabert A, Marchand D, Sarthou JP (2020). Data from extensive comparative measurements of conven-
tional, conservation and organic agricultures in southwestern France. Data in Brief 31:105827.
https://doi.org/10.1016/j.dib.2020.105827.
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Lock-in system maps for discussing barriers
and levers

Applicability box

Problem

A lock-in—emerging from the interactions between Theme
barriers—hampers the use of intercropping (IC) in Eu- = Agroecology, Cropping systems, Food chain manage-
rope. Understanding lock-ins will help design solutions =~ ™e"t People and skills

to foster IC. Keywords

Diversification, Farm management, Sustainability
Context

Identify constituent barriers of the lock-in and the in-  Europe
teractions between these barriers through interviews and workshops with system actors. Visualise them
as cognitive maps (Figure 1), with barriers as nodes and interactions as arrows linking nodes.

Inadequacy Inadeqguacy of
of research ( ' advisory services
o SL.f?.Tsk iii“ﬁ’é%%i A e
BisxRcrierice exchange Lack of awareness and
open-mindedness
|~ Lack of feed bgck,
( success stories,

& guidance

l Risks & fears

» Crop management
uncertainties

Weeding, fertilization,

pests & diseases, C(Op

competition Results uncertainty/decline
AL A
\ R . Workload, work —/
\ Intercrop choice arduousness &
uncertainties Change in work
e Crops, varieties, organization
crop proportions
Costs &
investment
Lack of suitable inputs ————— Lack of adapted ——— needs
Pesticides, crop varieties, equipment Investments, labor,
finoncial inputs Sowing, harvest, energy, seeds, S
weeding machinery adaptation,

Harvest outsourcing
vy Sowing s 4—J 4

uncertainties

IC crop rotations uncertainties ;. pine harvester
uncertainties Depth, density,  seqtings, differed
dote ripeness

t A

Lack of support
from authorities

- / ),

Figure 1 — Lock-in system map focused on barriers to farming practices in intercropping.
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Benefits

Highlighting interactions between barriers helps understanding how targeted interventions on specific bar-
riers may affect others.

Practical recommendations

For barrier and barrier interaction identification:
¢ Rely on interactions with a diversity of system actors to identify barriers comprehensively
e Unravel the causal roots of barriers, e.g., through iterative questioning such as “Why?”
For barrier and barrier interaction analysis:
e Ensure the readability of lock-in system map by:
o Grouping barriers to decrease the number of nodes
o Dividing the lock-in system map into thematic, sub-lock-in system maps
o Avoiding arrows overlapping
o Using short, explicit terms for nodes
¢ Once barrier analysis is complete, validate the identification of barriers and their interactions with
actors.

Further information

Further readings

e Chevalier, C., Justes, E., Morelle, C., & Baret, P. (2023). Compilation of lock-ins, encompassing
the whole value-chain and its actors [IntercropVALUES Horizon Project Deliverable].

e Simoens, M. C., Leipold, S., & Fuenfschilling, L. (2022). Locked in unsustainability: Understand-
ing lock-ins and their interactions using the case of food packaging. Environmental Innovation
and Societal Transitions, 45, 14-29.

Weblinks

e https://intercropvalues.eu/
e Check the Organic Farm Knowledge Platform for more practical recommendations.

About this practice abstract

Authors: Céline Chevalier, Philippe Baret. UCLouvain (Sytra), Croix du Sud 2, 1348 Louvain-la-Neuve — BE, uclouvain.be, sytra.be
Publisher: IFOAM Organics Europe, Rue Marie Thérése 11, 1000 Brussels -BE, organicseurope.bio

Date: April 2026
Contact: celine.chevalier@uclouvain.be
Review: Boglarka Bozsogi, IFOAM Organics Europe; Christine Watson, SRUC; Odette Weedon, University of Kassel

IntercropVALUES aims to exploit the benefits of intercropping to design and manage productive, diversified, resilient, profitable, environmen-
tally friendly cropping systems acceptable to farmers and actors in the agri-food chain. As a multi-disciplinary and multi-actor project, it brings
together scientists and local actors representing the food value chain. It includes 27 participants from 15 countries (3 continents) from a wide
diversity of organizations and stakeholders. The project will run for four years and started in November 2022.

Project website: https://intercropvalues.eu/

Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible .
the European Union

for any use that may be made of the information provided. The authors and editors do not assume responsibility or liability for
any possible factual inaccuracies or damage resulting from the application of the recommendations in this practice abstract.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant -


https://intercropvalues.eu/wp-content/uploads/2024/11/D6.1-Compilation-of-lock-ins-encompassing-the-whole-value-chain-and-its-actors.pdf
https://intercropvalues.eu/wp-content/uploads/2024/11/D6.1-Compilation-of-lock-ins-encompassing-the-whole-value-chain-and-its-actors.pdf
https://doi.org/10.1016/j.eist.2022.08.005
https://doi.org/10.1016/j.eist.2022.08.005
https://doi.org/10.1016/j.eist.2022.08.005
https://intercropvalues.eu/
https://organic-farmknowledge.org/
https://www.uclouvain.be/en/research-institutes/eli
https://sytra.be/
https://www.organicseurope.bio/
mailto:celine.chevalier@uclouvain.be
https://intercropvalues.eu/

IR>AM

ORGANICS EUROPE
INTERCROP

VALUES

‘O SYTRA

Il UCLouvain
PRACTICE ABSTRACT N°32

Four strategies to deal with impurities in in-

tercropping

Problem

Harvested crops grown in intercropping contain impu-
rities from the crop(s) they were grown with, rendering
them incompatible with food processors’ quality stand-
ards.

Applicability box

Theme

Post-harvest management, Cropping systems, Pro-
cessing.

Keywords
Postharvest equipment, Intercropping, Food processing

. o ST . Context
Design a cognitive map depicting impurity-related bar- £
. . . urope
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Figure 1 — System map of impurity-related barriers.
Benefits

Simultaneously viewing the multiple dimensions of the impurity issue facilitates the identification of possi-

ble leverage points for effective interventions.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
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Practical recommendations

Strategies to deal with impurities:

¢ Minimisation: improve sorting equipment efficiency to reach maximum impurity threshold ac-
cepted by processors,

e Acceptance: increase the maximum impurity threshold accepted by processors as long as impu-
rities have no impact on processing processes and products’ quality,

e Adaptation: adapt processing processes to impurity presence without changing the final product,
e Valorisation: develop new products based on the integration of impurities.

Each strategy targets different leverage points (e.g., sorting equipment, knowledge development) and rely
on the involvement of specific actor types.

Strategies must be discussed with field actors for relevance and feasibility assessment and for translation
into concrete interventions.

Maps of barriers can be designed for other intercropping-related issues and discussed with field actors to
identify leverage points and related resolution strategies.

Further information

Further readings

e Stone, T. F., Alford, J., BeCvarova, P. H., Eisa, M. A. M., EI-Naggar, A. H., Carpio Espinosa, M.
J., Frac, M., Alvaro-Fuentes, J., Garcia-Gil, J. C., Krabbe, K., Martins, J. T., Pathan, S. |., Plaza,
C., Rasmussen, J., Righini, C., & Thorsge, M. H. (2025). Food system strategies to increase
grain legume-cereal intercropping in Europe. Agroecology and Sustainable Food Systems, 49(4),
518-542.

e Bedoussac, L., Salembier, C., Jeuffroy, M.-H., albouy, lisa, & Elina, D. (2022). FROM THEORY
TO PRACTICE OF SPECIES MIXTURES : Redesigning European cropping systems based on
species MIXtures. https://doi.org/10.17180/B5F1-W556.

Weblinks

e Check the Organic Farm Knowledge Platform for more practical recommendations.
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