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Reducing risk of grain legume production
through intercropping in temperate climates

Problem Applicability box

Legumes such as peas and lentils, when grown as H
. . eme
sole crops, are weak competitors for nutrients and . . .
. .. . Arable crops, Crop production, Cropping systems, Nutri-
water, prone to lodging and sensitive to adverse envi-  ent management, Weed management.

ronmental conditions. Keywords
: Cereal crops, Diversification, Legumes, Nitrogen, Weed
Solution control.
Context

Intercropping legumes with cereals is a solution for
the described problem as it increases resource use
efficiency. Research on intercropping of pea & barley
and lentil & oat, in Sweden (Scania province) has

Temperate climate.

Application time

Simultaneous sowing and harvesting.
Required time

shown promising results in terms of grain yields, NA
weed suppression and reduced lodging. (Figure 1, 2 Period of impact
and Table 1). NA

Equipment

Benefits Most common sowing machines can sow two seed types
simultaneously.

o Reduced legume lodging (increased harvesta- )
. Best in
ble yield) . . ,
Reduced weed pressure Organic arable cropping system for reducing weed pres-
© ) p o sure. Equally relevant in conventional systems for reduc-
o Improved nitrogen use efficiency ing inputs.

o Improved cereal grain quality

Practical recommendations

Sowing densities
o Pea/barley: pea at 67% and barley at 33% of their recommended sole-crop densities (Figure 1).
o Lentil/oat: 100% lentil and 20% oat of their recommended sole-crop sowing densities (Figure 2).

To promote legume grain yield, prioritizing the legume in the seed mixture prevents excessive competition
from the cereal for water, nutrients (except nitrogen) and sunlight.

Varieties for simultaneous sowing and harvest

o Modern varieties of barley (Planet) and oat (Belinda, Nike, Symphony) can be sown and harvested
at the same time as intercropped pea (Clara) or lentil (Anicia).

Important to note: During water stress conditions (e.g. drought), there is tendency for grain legumes to
mature earlier than cereals, posing a risk of pod shattering and loss of legume grains before the cereal is
ready for harvest.

Funded by

Agreement ID 101081973. This communication only reflects the author’s view. The Research Executive Agency is not responsible i
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 Europe research and innovation programme under Grant -



INTERCROP F‘,Q\-q JL
VALUES !RGANKS’EUM SLU PRACTICE ABSTRACT N°2

Management of crops

o Mechanical weeding was not necessary in our trials.

Harvest
o Crops can be harvested simultaneously as mixtures.

Post-harvest sorting and cleaning:
o Peal/barley: due to different grain sizes, this mixture can be easily sorted with classical equipment
(vibrating, screen cleaner, indented cylinder, gravity cleaner).
o Lentil/oat: more time-consuming sorting due to similar diameters and densities of the seeds. Grav-
ity cleaner and optical sensors are efficiently used in commercial production for separation of such
similar grains.

Figure 1: Lodged sole crop pea of variety Clara (left) and standing with the support of intercropped barley of variety Planet (right).
Photo: Raj Chongtham (taken on the same day in adjacent plots).
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Figure 2: Higher weed biomass in lentil sole crop compared to lentil/oat intercrop, with similar lentil grain yields in sole and inter-
crop. Moreover, intercropped oat yield was around 65% of its sole crop despite being sown at only 20% of the sole-crop density.
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Table 1: Intercropped pea sown at 67% of the sole-crop density produced on average 73% of the sole-crop yield while intercropped
barley, sown at 33% of sole-crop density, yielded on average 87% of the sole-crop barley production.

Years Pea Barley

Sole crop Intercrop (t/ha) when Intercropped Sole crop Intercrop (tha) when Intercropped

(t/ha) sown at 67 % of sole yield relative to (tha) in sown at 33 % of sole yield relative to

crop density sole crop (%) Scania crop density sole crop (%)

2020 1.42 0.73 51 % 4.19 2.76 66 %
2021 1.03 0.81 79% 3.03 3.34 110%
2022 0.53 0.57 107 % 4.87 4.23 86 %
2023 1.58 1.22 77 % N/A yet 3.02 N/A
Average 1.14 0.83 73 % 4.03 3.34 87 %

Further information

Video

O

Small-scale sorting of pulses and grains (English)

Further readings

e}

O

Munz S, Zachmann J, Chongtham IR, Dhamala NR, Hartung J, Jensen ES, Carlsson G. 2023.
Yield stability and weed dry matter in response to field-scale soil variability in pea-oat intercropping.
Plant and Soil. doi: 10.1007/s11104-023-06316-9

Jensen ES, Chongtham IR, Dhamala NR, Rodriguez C, Carton N, Carlsson G. 2020. Diversifying
European agricultural systems by intercropping grain legumes and cereals. International Journal
of Agriculture and Natural Resources 47 (3): 174-186. http://dx.doi.org/10.7764/ijanr.v47i3.2241
Bedoussac et al. 2021. Harvesting and separating crop mixtures: Yes we can. Policy Brief.
https://www.remix-intercrops.eu/news/policy-briefs-intercropping-new

Rodriguez C, Carlsson G, Englund J-E, Fléhr A, Pelzer E, Jeuffroy M-H, Makowski D, Jensen ES.
2020. Grain legume-cereal intercropping enhances the use of soil-derived and biologically fixed
nitrogen in temperate agroecosystems. A meta-analysis. European Journal of Agronomy 118:
126077. doi: hitps://doi.org/10.1016/].eja.2020.126077
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Minska riskerna i baljvaxtproduktion genom
samodling | tempererat klimat

Problem

Baljvaxter (t.ex. artor och linser) som odlas i
renbestand kan ha svart att konkurrera om resurser
som vatten och naringsamnen. De kan &ven ha dalig
formaga att std upp pa egen hand och vara kansliga
for ovader och andra miljéfaktorer

Losningar
Samodling av baljvaxter med spannmal ar en Iésning
eftersom det dkar resursanvandningens effektivitet.
Forskning om samodling av arter och korn samt
linser och havre, i sddra Sverige, har visat lovande
resultat nar det galler spannmalsskard,
ograsbekampning och minskad mangd liggsad.
(Figur 1, 2 och Tabell 1).

o Minskad mangd liggsad av baljvaxten (6kad
skordbar avkastning)

o Minskat ograstryck

o Forbattrad kvdveanvandningseffektivitet

o Forbattrad spannmalskvalitet

Faktaruta for tillampning

Tema

Akergrodor, Vaxtproduktion, Odlingssystem,
Néaringshantering, Ograshantering

Nyckelord

Spannmalsgrodor, Diversifiering, Baljvaxter, Kvave,
Ogréasbekampning

Sammanhag

Temperat Klimat

Falthanteringstid

Samtidig s&dd och skérd

Utrustning

De flesta vanliga sdmaskiner kan sa tva frétyper samtidigt
Bast i

Ekologiska odlingssystem for att minska ograstrycket.
Men lika relevant i konventionella system for att minska
anvandningen av insatsmedel

Praktiska rekommendationer

Utsadesméangd per ytenhet

o Art/korn: 67 % art och 33 % korn av rekommenderad utsadesmangd i renbestand (Figur 1)

o -Lins/havre: 100 % lins och 20 % havre av rekommenderad utsadesméangd i renbestand (Figur 2)

Prioritering av baljvaxtskérden: genom att 6ka baljvaxtens relativa utsddesmangd i froblandningen undviks
dverdriven konkurrens fran spannmalen om vatten, naringsamnen (férutom kvave) och solljus.

Sorter for samtidig sadd och skord

o moderna sorter av korn (Planet) och havre (Belinda, Nike, Symphony) kan sds och skordas
samtidigt som samodlad art (Clara) eller lins (Anicia).

Viktigt att notera: Under torkstress tenderar baljvaxter att mogna tidigare an spannmal, vilket medfér en
risk att baljor spricker upp sa fron av baljvaxten faller till marken och gar forlorade innan spannmalen &r
redo for skord.
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Hantering av grodor och ogras

o Mekanisk ograsrensning var inte nédvandig i vara forsok.
Skord

o Grodorna kan skordas samtidigt, som en blandning av baljvaxt och spannmal.
Sortering och rensning efter skérd

o Arter/korn: p& grund av olika kornstorlekar kan denna blandning enkelt sorteras med klassisk
utrustning (skakbord, sall, trior).

o Lins/havre: mer tidskravande sortering pa grund av liknande diameter och densitet pa fréna. En
kombination av flera sorteringssteg, (de som namnts for art/korn) och optisk rensning anvands
framgangsrikt i kommersiell produktion for separation av karnor med liknande storlek.

. . - S

,'.( % [BAR 7

Figur 1: Liggsad hos artsorten Clara (vanster) och stdende plantor av samma artsorti samodling med kornsorten Planet (hdger).
Foton: Raj Chongtham (tagna samma dag i angransande forsoksrutor).
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Figur 2: Hogre ograsmangd (weed biomass) i renbestand av linser (Lentil) jamfort med samodling av linser och havre (Lentil/oat),
med likartad fro-skord for de olika odlingssatten. Havreskoérden var 65% av mangden i renbestand, trots att den sdddes med endast
20% av utsadesmangden.
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Tabbel 1: Samodlade arter sddda med 67 % av rekommenderad utsadesmangden i renbestdnd gav i genomsnitt 73 % av
renbestandsskorden medan samodlat korn, satt med 33 % av rekommenderad utsadesmangd i renbestand, gav i genomsnitt 87 % av
produktionen av korn i renbestand.

Ar Art Korn
Renbestdnd Samodling (t/ha), Skoérd i samodling Renbestand Samodling Skord i samodling
(t/ha) sddd med 67 % som andel av (t/ha), genomsnitt  (t/ha), sadd som andel av
utsddesméangd renbestandsskorden  for ekologisk med 33 % renbestandsskorden
(%) kornodling i utsadesmangd (%)
Skéne
2020 1.42 0.73 51 % 4.19 2.76 66 %
2021 1.03 0.81 79% 3.03 3.34 110%
2022 0.53 0.57 107 % 4.87 4.23 86 %
2023 1.58 1.22 77 % N/A yet 3.02 N/A
Genom- 1.14 0.83 73 % 4.03 3.34 87 %
snitt

Mer information

Video (pa engelska)

o Smaskalig separering av baljvaxter och spannmal Small-scale sorting of pulses and grains

Ytterligare lasning

o Munz S, Zachmann J, Chongtham IR, Dhamala NR, Hartung J, Jensen ES, Carlsson G. 2023. Yield stability
and weed dry matter in response to field-scale soil variability in pea-oat intercropping. Plant and Soil. doi:
10.1007/s11104-023-06316-9

o Jensen ES, Chongtham IR, Dhamala NR, Rodriguez C, Carton N, Carlsson G. 2020. Diversifying European
agricultural systems by intercropping grain legumes and cereals. International Journal of Agriculture and
Natural Resources 47 (3): 174-186. http://dx.doi.org/10.7764/ijanr.v47i3.2241

o Bedoussac et al. 2021. Harvesting and separating crop mixtures: Yes we can. Policy Brief. https://www.re-
mix-intercrops.eu/news/policy-briefs-intercropping-new

o Rodriguez C, Carlsson G, Englund J-E, Fléhr A, Pelzer E, Jeuffroy M-H, Makowski D, Jensen ES. 2020.
Grain legume-cereal intercropping enhances the use of soil-derived and biologically fixed nitrogen in tem-
perate agroecosystems. A meta-analysis. European Journal of Agronomy 118: 126077. doi:
https://doi.org/10.1016/j.eja.2020.126077
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IntercropVALUES har som mal att utforska fordelar med samodling for utformning och skotsel av odlingssystem som &r produktiva, diversifie-
rade, resilienta, I6nsamma, miljévanliga och acceptabla for lantbrukare och aktérer i vardekedjan. Det &r ett mangvetenskapligt projekt som
bygger p& samverkan mellan olika aktorer, med forskare och lokala aktérer som representerar vardekedjor for livsmedel. Det inkluderar 27
partners fran 15 lander (tre varldsdelar) med stor mangfald av medverkande organisationer och avnamare. Projektet l6per 6ver fyra ar och
startade i november 2022.

Projektets webbplats: https://intercropvalues.eu/
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