
Soybeanas a breakcropfor maize
monoculture in EasternFrance 
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Productions:XGrains for Food ᵟGrains for Feed ᵟForage XCropbenefits
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hōƧŜŎǘƛǾŜǎΥ ŦƛƴŘ ŀ ƳƻǊŜ ōŀƭŀƴŎŜŘ ŎǊƻǇ Ǌƻǘŀǘƛƻƴ ǘƻ ƳŀƴŀƎŜ 
ǇŜǎǘ ŀƴŘ ǿŜŜŘǎ

Å¢ŀƪŜŀŘǾŀƴǘŀƎŜƻŦǘƘŜŀƎǊƻƴƻƳƛŎōŜƴŜŦƛǘǎƻŦǎƻȅōŜŀƴ
Å!ƴǎǿŜǊǘƘŜǇǊƻōƭŜƳƻŦŎƻǊƴǊƻƻǘǿƻǊƳ
Å!ǎƻƭǳǘƛƻƴŦƻǊǘƘŜŎǊƻǇǊƻǘŀǘƛƻƴǊŜƎǳƭŀǘƛƻƴ
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wheat maize maize

2 years of soybean to take advantage of seed 
inoculation (seed inoculation is realize on-
farm) : 2 doses the 1st year and 1 the 2nd 

Sowing and tillage method: 
Å Around April 25th in a well warmed soil (+ 12C°)

for a quick emergence.
Å 65 gr/m 2, cerealdrill, 15 cm spacing.
Å Tillage at 25 cm for soybeanafter maize to bury the

canes,then a passageof harrowor seedbedcultivator
beforesowing with the drill combination. Possibly
subsoilerbetweensoybeanand/or beforecovercrop.

Fertilizationstrategy and irrigation: 
ÅPlots that receive off-farm pig manure. The year before 
soybean no manure to enhance roots nodules.

ÅBeforesoybean,nomanuretoensureagoodnodulation.
ÅMolybdenumapplicationinthe1stweeding.
Å7applicationsof35mm,tobereduceto30mm.

Weedcontrol: 

ÅDependingontheweather,1herbicideafter
emergencewithMERCANTORGOLD.

ÅAdjustmentwhenthesoybeanstartto
cover,intheinter-rows,in1or2passesof
herbicide.(ifbindweed,splitin2passes).

wheat following to take 
advantage of the supplied N

and on the good soil structure, 
due to soybean roots, 

facilitating the establishment 
without ploughing.

Soybean harvestedon September20-25,
(more difficult beyond the end of Sept.)
by a providerwith a flex cut. On average4
t/ha (min 3.3; max 4.3).

Cover
crop

Fewweedsinsoybean,
allowingnoploughing
beforewheat,thus
limitingtheimpacton
earthworms.

Å Subsoilerto breakup plow-
sole and regenerate the
horizonsat greaterdepth.

Å Then, Direct Sowing with

the combineddrill .

Å Coverof vetch/clover/phacelia,inexpensivewith an
optimal sowingafter a 10-15 mm rain .

Å Destructionwith discs in mid-feb. whenthesoil is
slightly frozenbeforeplowing in early March.

.ŜƴŜŦƛǘǎŦƻǊ ǘƘŜ ǊƻǘŀǘƛƻƴΥ
ÅwŜŘǳŎǘƛƻƴƻŦǎƻƛƭŎƻƳǇŀŎǘƛƻƴΣŘǳŜǘƻǎƻȅōŜŀƴ
ŀƴŘŎǊƻǇƳŀƴŀƎŜƳŜƴǘƛƳǇǊƻǾƛƴƎǎƻƛƭǎǘǊǳŎǘǳǊŜΦ

ÅhƴƳŀƛȊŜΣƭŜǎǎōƛƴŘǿŜŜŘǎΣōŜŎŀǳǎŜƻŦǘƘŜ
ǇƻǎǎƛōƛƭƛǘȅǘƻƳŀƴŀƎŜǘƘŜƳŀŦǘŜǊǿƘŜŀǘŀƴŘ
ŘǳǊƛƴƎǘƘŜǎƻȅōŜŀƴŎǊƻǇΥƭŀǎǘȅŜŀǊΣƻƴƳŀƛȊŜƛƴ
ǊƻǘŀǘƛƻƴΣƴƻŀƴǘƛπōƛƴŘǿŜŜŘǿŀǎŀǇǇƭƛŜŘΦ

{ǳŎŎŜǎǎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǊƛǎƪǎΥ
ÅCŜǿŘƛǎŜŀǎŜǎǇǊƻōƭŜƳǎōǳǘǿƘŜƴǘƘŜŦƛǊǎǘǊƛǎƪǎƻŦ
{ŎƭŜǊƻǘƛƴƛŀŀǇǇŜŀǊǎŀǾƻƛŘǘƻǊŜǘǳǊƴǎƻȅōŜŀƴōŜŦƻǊŜрȅŜŀǊΦ

Å²ŜŜŘŎƻƴǘǊƻƭǎƘƻǳƭŘōŜŎŀǊǊƛŜŘƻǳǘǊƛƎƻǊƻǳǎƭȅŦƻǊŀŎƭŜŀƴ
ŀƴŘƘƻƳƻƎŜƴŜƻǳǎǎƻȅōŜŀƴŀǘƘŀǊǾŜǎǘΦ

Å5ƻƴƻǘǎƘƛŦǘǘƘŜǎƻǿƛƴƎŀƴŘƘŀǊǾŜǎǘƛƴƎŘŀǘŜǎǘƻƻƳǳŎƘǘƻ
ŀǾƻƛŘǘƘǊŜǎƘƛƴƎŘƛŦŦƛŎǳƭǘƛŜǎΦ

Å/ŀǊŜŦǳƭƭȅƳŀƴŀƎŜǘƘŜƛǊǊƛƎŀǘƛƻƴǘƻǎŜŎǳǊŜȅƛŜƭŘ

Evaluation by the farmer:
J Soybean provides a local outlet.

J Improved maize yield : 16 t/ha last year, compared to 
14 t/ha on the rest of the farm, where it remained in 

monoculture.
KHarvesting problems related to weeds (goosefoot, 

bindweed) or lodging that delay drying and shift the dates.
K Inexplicable yieldvariability.
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Seine Maritime, FRANCE 
Å190 ha in reduced tillage
ÅMostly medium to deep loam

soils with some clay areas on
someplots

.ŜƴŜŦƛǘǎŦƻǊ ǘƘŜ ǊƻǘŀǘƛƻƴΥ
Å!ǎǎƻŎƛŀǘŜŘǊŀǇŜǎŜŜŘǿƘƛŎƘŀƭƭƻǿǎǘƻǊŜŘǳŎŜ
ǿŜŜŘǎōŜŦƻǊŜǿƘŜŀǘǿƛǘƘŎƭƻǾŜǊǿƘƛŎƘǎƳƻǘƘŜǊǎ
ǿŜŜŘǎŀƴŘǊŜƎǊƻǿǘƘΦ

ÅbƛǘǊƻƎŜƴǎŀǾƛƴƎƻƴǊŀǇŜǎŜŜŘŀƴŘǿƘŜŀǘΦ
ÅCŀōŀōŜŀƴŀǊŜŀǎƻƭǳǘƛƻƴǘƻƭŜƴƎǘƘŜƴǊƻǘŀǘƛƻƴǎ
ŀƴŘǊŜŘǳŎŜǘƘŜǇǊŜǎǎǳǊŜƻŦŘƛǎŜŀǎŜǎŀƴŘǿŜŜŘǎ

Evaluation by the farmer:
J "This year I had a plot of fababean and barley next to each 

other, I did rapeseed on both, the rapeseed has more vigour
after the fabaōŜŀƴ ǘƘŀƴ ŀŦǘŜǊ ǘƘŜ ōŀǊƭŜȅέΦ

J Self-sufficient in protein on his farm, which leaves him a 
marketing possibility.

KYield control in fababean, where it depends on the weather 
and pest attacks.

Success conditions and risks:
ÅBe careful in the dry spring regarding water

competitionbetweencloverandwheat.
ÅThink about the choice of companion plant

varieties so that they do not disturb the
developmentof the rapeseed.

ÅRiskof beetleon rapeseed,do not wait too long
beforetreating.

tǊƻŘǳŎǘƛƻƴǎΥXDǊŀƛƴǎ ŦƻǊ CƻƻŘXDǊŀƛƴǎ ŦƻǊ CŜŜŘ ᵟCƻǊŀƎŜ X/ǊƻǇōŜƴŜŦƛǘǎ

/ǊŜŘƛǘǎΥ ¢ŜǊǊŜǎ LƴƻǾƛŀ

Objectives: develop the rapeseed-clover association for 
permanent cover and the use of fababean for food 

autonomy.
ÅSolution to the difficulty of establishing cover crops in summer 
ÅNitrogen fixation for the following crop

following rapeseedor wheat

Weed and pest management for fababean:
ÅWeedcontrol:NIVRANA+TOUTATIS
ÅForpests,waitstoseeifthepopulationsare
controlledbybeneficialsbeforeconsideringa
treatment.Ex:lastyear,justalightinsecticide
againstsitonaatemergenceandnoweevil's
damage.

ÅSoilandsapanalysesgiveanindicationofthe
healthoftheplant.

Wheatsownunder coverof clover,whichis controlled
(7g of ALLIE) to limit competitionwith thecereal. If
the coveris well maintained, the objectiveis to grow
severalwheatcropsunder coverof cloverto limit the
wheat-on-wheateffectand helpwith N nutrition .

Cloverthat starts again at the harvestof the
rapeseed(28 to 38 qtx/ha) with a light
glyphosateapplication if necessary(DWC is
relatively resistant to herbicides) to clean up
thecoverof cloverbeforesowingthewheat.

Exampleof a section of the 
rotation that can be implemented

Sowingbehindacereal,attheendofwinter,
beginningofspring,ifpossibleasearlyas
possible,at4cm,inadrysoilaftera
stubbleploughingtowarmupthesoil.

Å 50 gr/m 2 of farm seedfor a good soil cover,with
certifiedseedrather35 to 40 gr/m 2.

Å 35 to 55 qtx dependingon climate condition and pests.
Å At harvesttime, thegrains aremilled and stored.

Weedcontrol:
2 NOVALL at 0.7L + oneKERB FLO
in thewinter for grasscontrol.

Direct sowing in early August: 
Å Cerealsprecedents(wheat,barley).
Å 2 kg/ha of dwarf white clover

whichremainsat soil level.
Å 22 units of phosphorusbrought.

Thisyear,testingvariantswithlucerneand
bird'sfoottrefoilasnewcompanionplants,
especiallytoexploreotherrootsystemsandtheir
impactsonwatercompetitionwithwheat.

Take advantage of legumes in crop-
livestock farming systems

wheat

rapeseed

fababean

wheatwheat

dwarf white clover neither

neither

Authors:
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ÅBAROUD+CENTIUMatsowingthenaKERBFLOinpostemergence.
ÅTheplanthaslittlecoverageforalargepartofthecropandisthereforesensitiveto
soiling.Itcanthenbecomeveryluxuriantandfavourdiseasesattheendofthecycle.

ÅBeforeeachflowering,applicationoffungicides(AMISTARandCARAMBASTAR)
in2passages:beforethefloweringofthe1stflooranda2ndatthefloweringofthe
2ndfloor,the3rdfloorismoreintheopenairthuslesssensitive.

²ƛƴǘŜǊ [ǳǇƛƴŜΣ ŀ ǿŀǘŜǊπǎŀǾƛƴƎ 
ǎƻƭǳǘƛƻƴ ŦƻǊ ŘƛǾŜǊǎƛŦȅƛƴƎ Ǌƻǘŀǘƛƻƴǎ 

Vienne, FRANCE 
Å175 ha in cereal production, in MAE IRRIG 04
Å« Terres rouges à châtaigniers», rather heterogeneous 

and slightly stony
ÅNormal year, from 700 to 800 mm

Benefitsfor the rotation:
Å In lupineprecedent,nitrogensaving(20 to 30 U N/ha)

with visualeffect on the followingcrop,comparedto a
rapeor sunflowerprecedent.

ÅBeneficialeffect on the soil structure thanks to their
taproots.

ÅFewinterventionson the cropexceptthe applicationof
fungicidesthat shouldnot bemissed.

Evaluation by the farmer:
J Allows to shift sowing and to harvest at a time when 

there is usually little harvest.
J Does not require any specialized equipment: "it is done 

like a rape or a wheat".
KWinter Lupine which tends to soil the plots for the 

following crop.

{ǳŎŎŜǎǎ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǊƛǎƪǎΥ
Å5ƻƴϥǘōǊƛƴƎōŀŎƪƭǳǇƛƴŜōŜŦƻǊŜрǘƻсȅŜŀǊǎƳƛƴΦ
ǘƻƭƛƳƛǘǘƘŜǇǊŜǎǎǳǊŜƻŦǎŜŜŘŦƭƛŜǎŀƴŘŦƻƭƛŀƎŜ
ŘƛǎŜŀǎŜǎΦ

Å²ŀǘŜǊπŜŦŦƛŎƛŜƴǘŎǊƻǇōǳǘŀǇǇǊŜŎƛŀǘŜǎǿŀǘŜǊŀǘ
ǘƘŜǊƛƎƘǘǘƛƳŜΦ

Å!ǾƻƛŘǇƭŀƴǘƛƴƎƭǳǇƛƴŜƛƴŀŎǘƛǾŜƭƛƳŜǎǘƻƴŜΣƛƴ
ƘȅŘǊƻƳƻǊǇƘƛŎȊƻƴŜǎƻǊŘƛǊǘȅǇƭƻǘǎΦ

Productions:ᵟGrains for Food XGrains for Feed ᵟForage XCropbenefits

Objectives: look for an alternative to 
irrigated maize to lengthen rotations

ÅVery good head of rotation 
ÅSaves water for irrigation compared to maize

lupine wheat rapessed wheat sunflower wheat
lupine or
rapessed

Sowing in between10 and 30 Sept.:
Å Minimize the presenceof decaying straw at lupine emergence,

whichcan attract seedflies.
Å 27 to 33 gr/m 2, optimum to counter lossesat emergenceand

avoidlodging and diseasesdueto a toodensecover.
Å With a standard drill combination,with thepossibility of using

a single-seeddrill for hoeingif therearefewstones.

ÅWorkwithacooperativethatoffersvarieties,sothe
choiceislimited,especiallybecauseitõsamarginalcrop
withfewnewvarieties.Currently2varietiescultivated
onthefarm:AURUS(riseshigher)andMAGNUS.

ÅFertilized(bottommanure)accordingtosoilanalysis,
inAugustbeforeplantinginPandK

HarvestearlyAugusttomid-August:
ÅStandardcombineharvesterwithawheatcutter.
ÅHarvestingatnightfrom1to2a.m.until8to10a.m.toslightly
rewetthepods:insummer,ondrylupine,thepodsburstveryeasily
whentheymeetreels.

Å Goodyield=3to3.5t;verygood>4t;averagetobad<2.5t.

Valorization:
Å Contracts defined beforethe harvest with the

coop(Terrena), around350û/t.
Å Lupine used in animal feed(ovine) or for the

cosmeticindustry .
Å To3t/ha, equivalentmargins to a rapeseed.

Formerly in a short wheat-rapeseedrotation,
which worked well but eventually showedits
limits (developmentof sowing, diseasesand
pestpressure).

Credits: Terres Inovia

!ǳǘƘƻǊǎΥ
.ƻǳǊŘƛƴ [ΦΣ WŜǳŦŦǊƻȅ aΦπIΦ 
¦aw !ƎǊƻƴƻƳƛŜ



Spring field pea: an agronomically 
interesting crop between two cereals 

Seine Maritime, FRANCE 
Å100 ha in in crop-livestock farming system
ÅSilty soils
ÅProximity to the coast (sea at 15km)
ÅAnnual precipitation around 650 to 800 mm

.ŜƴŜŦƛǘǎŦƻǊ ǘƘŜ ǊƻǘŀǘƛƻƴΥ
ÅwŜǎǘƻǊŜǎŀнл¦bκƘŀŦƻǊǘƘŜŦƻƭƭƻǿƛƴƎǿƘŜŀǘǿƛǘƘŀƎŀƛƴƻŦ
ŀōƻǳǘрǉǘȄŎƻƳǇŀǊŜŘǘƻŀǿƘŜŀǘǿƛǘƘƴƻŎǊƻǇǊƻǘŀǘƛƻƴΦ

ÅtŀǊǘƛŎƛǇŀǘŜǎǿƛǘƘƻǘƘŜǊǎǇǊƛƴƎŎǊƻǇǎόŦƛōǊŜŦƭŀȄύƛƴǘƘŜŎƻƴǘǊƻƭ
ƻŦǎƻƛƭƛƴƎƻƴǘƘŜǎŎŀƭŜƻŦǘƘŜǊƻǘŀǘƛƻƴΥмǿŜŜŘƛƴƎƻƴǿƘŜŀǘƛƴ
ǘƘŜŦŀƭƭƛƴǎǘŜŀŘƻŦн

ÅtƻǎƛǘƛǾŜƛƳǇŀŎǘƻƴǎƻƛƭǎǘǊǳŎǘǳǊŜΦ

9Ǿŀƭǳŀǘƛƻƴ ōȅ ǘƘŜ ŦŀǊƳŜǊΥ
J /ǳƭǘǳǊŜ ǘƘŀǘ ǊŜǉǳƛǊŜǎ ƭƛǘǘƭŜ ƛƴǇǳǘ ŀƴŘ ƴƻ 
ƛƴǾŜǎǘƳŜƴǘ ƛƴ ǎǇŜŎƛŀƭƛȊŜŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜǉǳƛǇƳŜƴǘΦ 

KtƛƎŜƻƴ ǇǊƻōƭŜƳǎ ƛƴ ǎƻƳŜ ǇƭŀŎŜǎ ǘƘŀǘ Ŏŀƴ ǇŜƴŀƭƛȊŜ 
ǘƘŜ ȅƛŜƭŘǎ ǿƛǘƘ ƭƻǎǎŜǎ ǘƘŀǘ Ŏŀƴ Ǝƻ ŦǊƻƳ нл ǘƻ нр҈ ŀǘ 

ŜƳŜǊƎŜƴŎŜΦ

Success conditions and risks:
ÅHarvesting is a critical operation where one

mustbemeticulousandnot rush.
ÅDo not come back too quickly (8 to 10 years)

with the peaon the plots to avoiddiseasesand
especiallyaphanomyces.

Productions:XGrains for Food XGrains for Feed ᵟForage XCropbenefits

Objectives: wishes to lengthen its rotations 
with a high proportion of cereals

ÅVery good precedent for wheat
ÅBreaks the cycles of diseases/pests/weeds in its 

crop rotation

wheatwheat cover crop Cover cropspringpea

early
march

1er - 10 
august

Sowing 1st weekof March:
Å As soonasconditionspermit.
Å 60 plants/m 2, at least3 cm deep.
Å Stubble ploughing 3 days beforesowing,

then sowing directly afterwards with a
combinedrotary harrowand seeddrill .

Å Variety BAGOOsuppliedby thecoop.

Springpeainputapplicationstrategy:
ÅNofertilizationonhisspringpeacrops.
ÅPre-emergenceweedcontrol(NIRVANA+CHALLENGE+CENTIUM)thenhedecidesaccordingtotheobservations,oftenagrasskilleroranadjustmentdicotskiller.

Å Dependingon the type of
sectorhis peaare involved
in, he may have to treat
themagainst weevils.

Å Pea behavewell against
diseaseson his farm.

Å Hemay needto apply 1 or
2 fungicide treatments,or
evenmoreif thereis a lot
of humidity at flowering.

Harvest:
Å Dependingon themoisturecontentof thegrain, around14%.
Å Yieldsmax at 66 qtx and min . at 26 qtx and on average45 to 50 qtx.
Å To limit lodging, it may benecessaryto advancetheharvesting datesa

little, around17 - 18%whentheplant is still standing .
Å Problems encountered: in wet conditions, plants that climb more

difficultly in thecut of thecombineharvester.

Post-harvest: 
ÅTheharvestissenttothe
coopimmediatelyafter
theharvestwherethe
sortinganddrying
stagesarecarriedout.

ÅPricebetween200and
230û/t.

Itispossibletoplantan
oilseedrapefollowingthepea,
butthisismorecomplicated
inhissectorduetothe
harvestingdatesofthepea.

Credits: Terres Inovia
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Credits: Terres Inovia

hōƧŜŎǘƛǾŜǎΥ ƭŜƴƎǘƘŜƴ ŀƴŘ ŘƛǾŜǊǎƛŦȅ ŎǊƻǇ 
Ǌƻǘŀǘƛƻƴǎ ǿƛǘƘ ŀ ǎǇǊƛƴƎ ŎǊƻǇ

Å.ǊŜŀƪǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŎȅŎƭŜ ƻŦ ǿŜŜŘǎΣ ŜǎǇŜŎƛŀƭƭȅ 
ōƭŀŎƪπƎǊŀǎǎ 

ÅDƻƻŘ ǇǊŜŎŜŘŜƴǘ ŦƻǊ ǿƘŜŀǘ

Eure-et-Loir, FRANCE 
Å94 ha in cereal production
ÅSlightly rolling plots with stones at the 

bottom of the valley, mainly loam
ÅOn average 700 to 750 mm

Benefitsfor the rotation:
Å Lessnitrogen on the following wheat, savingsof

about30 U N/ha comparedto rapeseedandbetter
yieldswith a gainof between5 and8 qtx/ha.

ÅAllowsto cleanup theseplots: lessfoxtailgrassdue
to the introductionof a springcrop in the rotation.

9Ǿŀƭǳŀǘƛƻƴ ōȅ ǘƘŜ ŦŀǊƳŜǊΥ
K !ǇƘŀƴƻƳȅŎŜǎ ǇŀǘƘƻƎŜƴ ƻƴ ǎƻƳŜ Ǉƭƻǘǎ όtL Ҕ нΦрύ ǿƘƛŎƘ 
ǇǊŜǾŜƴǘǎ ŀ ǊŜǘǳǊƴ ƻŦ ǎǇǊƛƴƎ ŦƛŜƭŘ ǇŜŀ ōǳǘ ƛǎ ǎǘƛƭƭ ŀ ǇǊƻōƭŜƳΧ
J ΧŘŜπǎǘƻƴƛƴƎ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ ŀƭƭƻǿǎ ƘƛƳ ǘƻ ŎƻƴǘƛƴǳŜ 
ƎǊƻǿƛƴƎ ǎǇǊƛƴƎ ŦƛŜƭŘ ǇŜŀ ƻƴ Ǉƭƻǘǎ ǿƛǘƘ ƘƛƎƘ ƛƴƛǘƛŀƭ ǎǘƻƴŜΦ 

J ¢ƘŜ ŜŎƻƴƻƳƛŎ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŦƛŜƭŘ ǇŜŀ ŀǊŜ ŀ ƭƛǘǘƭŜ ƭƻǿŜǊ ŀƴŘ 
ŀǊŜ ŎƻƳǇŜƴǎŀǘŜŘ ōȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿƘŜŀǘΦ

{ǳŎŎŜǎǎŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǊƛǎƪǎΥ
ÅwŜǎǇŜŎǘǘƘŜŦǊŜǉǳŜƴŎȅƻŦŦƛŜƭŘǇŜŀǊŜǘǳǊƴόрπсȅŜŀǊǎ
ƳƛƴƛƳǳƳύΦ

ÅLŦǇƻǎǎƛōƭŜΣŘƻƴƻǘŘŜƭŀȅǎƻǿƛƴƎŦƛŜƭŘǇŜŀǘƻƻƳǳŎƘ
ǘƻƭƛƳƛǘǘƘŜǊƛǎƪƻŦƘŜŀǘǎǘǊƻƪŜŀǘŦƭƻǿŜǊƛƴƎƛƴWǳƴŜΦ

Spring field pea: a crop with 
many agronomic benefits

wheat

winter
barley*

rapeseed

winter
barley*

field
pea

wheatnÁ1 n°2

A 1st rotation cycleof wheat/barley/rapeseedfollowedby a 2nd

cycleof wheat/barley/peato take advantageof a wheatafter a
field peaand to avoidthetoofrequent return of rapeseed.

Å On his farm, the soil is loamy with
sensitivity to crusting and fairly cold,
so he waits for it to dry and warm up
beforea 3 cm sowing around mid-March
in general. Systematically rolling to
flatten thesoil and facilitate harvesting.

Å 80 to 90 gr/m 2 with ploughing 24 to 48
hoursbeforesowing.

Å Variety ASTRONAUTE, suppliedby the
cooperative,sometimesprone to lodging
depending on the weather and the
numberof peain thepods.

Å P and K fertilization with a dose
modulation tool(BIAPI)

ÅNomorepre-emergenceweedcontrol(he
systematicallyre-passedafterwards),from
nowon,hetreatsoncethebroadleafweedshave
allemergedwithPROWL400(1L)+
BASAGRAN(0.6kg)= cheaperandvery
effective.

ÅThemainweedproblemsinhisrotationconcern
grassmanagement,especiallyfoxtailgrass.

ÅTreatmentagainstpestsaccordingtothelevel
ofinfestationobservedinthefield.Ex:this
yearnotreatmentagainstthripsandone
treatmentagainstpealeafweevilwhichwere
attackinghisfieldpea.

ÅPROSAROfungicidesagainstleafdiseases.

* orspring wheat Å Harvested with a combine
harvesterwhentheplant reaches
about15%moisturecontent.

Å Field peasare then transported
to the cooperativeoncethey have
beenharvested.

Å Outlets: animal feed or seed
when he was growing garden
pea.

Å Last year field pea sold for
around 230û/tand garden pea
weresold for around 470 û/t
(but loweryields).

Å Varies between 20 and 45
qtx/ha.

tǊƻŘǳŎǘƛƻƴǎΥᵟDǊŀƛƴǎ ŦƻǊ CƻƻŘXDǊŀƛƴǎ ŦƻǊ CŜŜŘ ᵟ CƻǊŀƎŜ X/ǊƻǇōŜƴŜŦƛǘǎ

!ǳǘƘƻǊǎΥ
.ƻǳǊŘƛƴ [ΦΣ WŜǳŦŦǊƻȅ aΦπIΦ 
¦aw !ƎǊƻƴƻƳƛŜ



Credits: Terres Inovia

Objectives: look for agronomic levers about 
pest/disease pressure and N nutrition for 

organic cereal production
ÅFulfill part of the system's N needs
ÅReduce disease/pest/weed pressure

Aude, FRANCE 
ÅMediterranean climate
Å300 ha in total on several farms
ÅClay-limestone soils with a part on the hillside + 

another more clayey part on the plain or plateau

Growing legumes in association with 
cereals to replace the use of chemical 

inputs after transition to OF

Productions:XGrains for Food XGrains for Feed ᵟ Forage XCropbenefits

Benefitsfor the rotation:
ÅAssociationwith complementaritiesbetween the species

whichallowsto smoothout the heterogeneitiesof the plot
andto securethe yields.

Å The bread wheat/ faba bean allows to have faba bean
regrowthassoilcoveruntil the nextcrop.

ÅA previouscrop that is easyto take up with a structuring
effect.

Evaluation by the farmer:
J The legumes used in these mixtures contribute 

nitrogen to the system and zero input crop.
KProtein content of bread wheat difficult to 
match with the demands of the organic market 
(11%)... even if the mixture seems to help a bit 

compared to a single crop.
KLow fababean yields in 2020.

Successconditions and risks:
ÅConsiderthe establishmentof the mixturesaccordingto

the plot history (pestpressure,level of N residue,delay
betweenlegumes).

ÅAvoid situations where the two mixtures follow each
other with too frequent a return of legumes,so the
cerealcanbegrownpure.

ÅExcesswater at sowingwhichcanpenalizefababean.

Will to transposethe crop-livestock farming
systems practicesof harvesting meslin with
immature cerealsinto dry grain harvesting.

Å Varieties equivalent to those
usedpreviously whenhewas in
conventional farming, chosen
according to their hardiness
and productivity .

Å Lesssensitivity to lodging with
the presence of stakes +
situation without N input .

Å Sownwith a drill combinationfrom 10 Nov. at:
Å 30 gr/m 2 of fababeanand 320 gr/m 2 of wheat.
Å 60 gr/m 2 of field peaand 220 gr/m 2 of barley.

Å 1 to 2 disc passesbeforeplanting followedby 1 to 2 tine
passes. Targets well-structured soil for easy crop
establishment,especiallyof legumes.

Å Weed control is mainly
achievedby working the soil
beforesowing.

Å On winter barley/ field peahe
sometimes uses the harrow,
which is lesscommonon the
other mixture becausefaba
beanaremoresensitive.

Å For diseasesand pests, he
observes lower levels of
infestation than with pure
crops, thanks to a
modification of the micro-
climate and a barrier effect
of theassociatedcrop.

Å Harvested at the
beginning of July,
around 2 to 3 t/ha of
mixture with a legume
shareof 5 to 40%.

Å Separates its mixture
with a rotary sorterwith
3 grids: either a 1st
coarse sorting before
putting in the bin and
then a 2nd sorting
afterwards, or flat
storage and sorting
afterwardswhenthereis
moretime.

Cereals or spring crop (sorghum, 
sunflower, maize) or situation with 

several spring crops in a row
associationcereals/ legumes

winter barley (ETINCEL)/ field pea(AVIRON)
ou

breadwheat(CAlABRO)/ fababean(IRENA)
PREVIOUS

Cerealsor spring crop

FOLLOWING

1 or 2 sortings according to outlets
Ex: 2 with OF common milling wheat

Á Animal feed: barley, field pea, faba bean
Á Milling : bread wheat (except for quality problems) 

Authors:
Bourdin L., Jeuffroy M.-H. 
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Objectifs: bring back protein and fibre in the ration of 
dairy cattle and fight the development of certain 

weeds in no tillage
ÅLever for controlling foxtail grass
ÅOf interest for the calculation of EFA for the CAP

Seine Maritime, FRANCE 
Å240 ha, 180 ha of crops and 60 ha of

permanent grassland with a herd of
dairy cattle and sucklercows

ÅClay-limestone+ limestoneon the slopes

Credits: web agri

Benefitsfor the rotation:
ÅSavesabout30UN/ha on the followingwheat.
ÅWheat following easierto weed thanksto the "cleaning"

effectof the lucernecrop.
Å Improved soil structure for easier establishmentof the

following wheat: 3rd cut at the end of September,then
October,sowingin DSin the lucernewith a discdrill and
destructionwith glyphosate+ ALLIE.

Evaluation by the farmer:
J Mowing that helps to manage the developing weeds on the 

plots.
KLucerne establishment sometimes difficult to control with 

poor emergence and irregular cover.
KTime of work due to regular mowing operations.

{ǳŎŎŜǎǎŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǊƛǎƪǎΥ
Å{ƻǿƛƴƎŀƴŘŜƳŜǊƎŜƴŎŜǿƘƛŎƘƛƴŦƭǳŜƴŎŜǘƘŜ
ƎƻƻŘƳŀƴŀƎŜƳŜƴǘƻŦƭǳŎŜǊƴŜΥ ǘƻǇŜǎǘǎ
ǎǳŎƘŀǎŦƭŜŀōŜŜǘƭŜǎΦ

The lucerne, a multi-service crop to 
diversify the crop rotation

Lucerne which is reserved for clay-limestone soils

Lucerne (7 ha) wheat winter barley rapeseed wheat winterbarley

Dry soils, which do not impact the growth of lucernethanks to
its particularly deeptaproot system, which explains its good
resistanceto drought.

Å Sowing in late August , immediately after winter barley. In thefuture,
is considering sowing lucerne under spring barley to promotegood
starting and theplantõsvigour.

Å lucerneleft in cultivation for 3 years, beyondthat, lossof yield.
Å Between3 and 4 cuts peryear, theoretically1 cut every5 weeks.

Å Sowing combination,between1 and 2 cm, spacing12 cm.
Å 25 kg/ha of lucerne+ 3 kg/ha of red cloverfor a larger harvest

volumein thefirst year, then thecloverdisappears.
Å 1 or 2 stubbleploughings + rolling + sowing+ rolling .
Å Certified lucerneseed,inoculated

Å Every year in February/March, 400 kg/ha of 60%
potassiumchloride=> 240 units of potassium.

Å Only in the 1st year (prohibited after declaration of
EFA surfaces)a KERB FLO for grass managementin
winter.

Å No disease/pestproblems.

Å First cut around 20 May, then after the secondcut, let the
lucerne to flower for longer to help replenish the plant's
reserves.

Å Harvesting in baler-wrapper: mow and windrow the next
day (leave to dry for 24 to 38 hours), then press the
following eveningor morning .

Å Information: sun or belt type windrower ideal for
preservingtheintegrity of theleaves.

Å Yields in one year around 9 to 11 t DM, with the best
productionperformancesobtainedin the 2nd year around
12 t DM.

Å Lucerneintroduced into theration at a rateof 2 kg DM.

Productions: ᵟGrains for Food XGrains for Feed ᵟ Forage XCropbenefits

Authors:
Bourdin L., Jeuffroy M.-H. 
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Objectives: insert a good head of the crop rotation 
ÅEasierto manage than faba bean in calcareous,shallow

soils, regardingdrought phenomenaand less susceptible
to weevils

ÅLeverfor controlling resistantgrasses

Seine Maritime, FRANCE 
Å280ha crop-livestockfarmingsystemin SD
ÅGeographicallyfragmentedplots with very

heterogeneousland andsteepslopes
ÅOnaverage900mm per year

Benefitsfor the rotation:
ÅAlternatingspringandwinter cropshelpsto control the

weed flora in his rotation and allowshim to limit the
pressurejust before his wheat by sowing a crop of
springfield peathat hecaneasilycleanup.

Evaluation by the farmer:
J Offers a treatment window to lower the weed pressure in 

the rotation.
J Additional crop to limit dependence on rapeseed at the 

head of the crop rotation.
K Effectiveness of treatment solutions against pests.

K Yields are rather uncertain and greatly affect the economic 
results.

Successconditions and risks:
ÅAvoid overworkingthe soil as much as possible

to prevent weeds from germinating and bring
out the stones.

ÅSow as early as possiblebut in well-dried soil
andat least3 cmdeep.

ÅAvoidveryclayeyplotswith stones.

Spring field pea to 
diversify a no-till rotation 

Å Sowing window: endof Februaryto end of March, if conditions
allow,heconsidersto sowearlierto avoidhotdays in summer.

Å In chalky soil, he favours densedensities,between80 and 90
gr/m 2 with theaim of coveringthesoil quickly .

Å 2 passesof a stubblecultivator at 5 cm in a criss-crosspattern
to warm up the soil, then direct sowing with rolling afterwards
in plotswith stonesto flatten thesoil.

Å Farm seedswith goodstemstrength.
Å Fertilization : 40 units of P+ 60 of K + 20 of S.
Å Insecticide treatments which depend on infestation levels.

Main pests: pealeaf weevils,thrips and pigeons.
Å Groupedweedraising, thereforepossibility of treatmentby early

morning application of an anti -grass product coupledwith
adjuvants on very young weeds(2 leaves),especiallyvulpine.

ÅYieldsobjective:50to55qtx/ha.
ÅYieldsgenerallyaround45to55qtxwithminimaat30
qtxinbadyears,whichcanbeexplainedbysowingalittle
tooearlywithlimitedconditionsandtoolowdensities.

ÅOnhisfarmheusesamaximumofgrass,sothereisno
additionalneedforproteinforhislivestockactivity.Thus,
thefieldpeaissoldtocooperatives.

ÅThesellingpriceisbetween200and230û/t,forgross
marginsthatcanreach1200to1250û/ha.However,they
arestilllowerthantheeconomicresultsobtainedforwheat
andrapeseedonhisfarm.

ÅPartoftheharvestiskeptandsortedtorenewthefarm
seeds.

sring
field pea

wheat

headof crop
rotation following

Rapeseed
Beetroot
Maïze

multi -species
cover

roll during
winter

gets a cleaner 
plot for his wheat

Rotation over6 yearsto limit disease
risks, particularly Aphanomyceson
spring field pea.

Productions:XGrains for Food XGrains for Feed ᵟ Forage XCropbenefits

Authors:
Bourdin L., Jeuffroy M.-H. 
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Credits: Terres Inovia

Objectives: look for an alternative to wheat 
succession to find a balanced rotation

Å Increased yields on wheat
ÅBeneficial effect on soil quality
ÅAllows to regulate the pressure of weeds

Seine Maritime, FRANCE 
Å194ha spreadover 2 farms
ÅClay with flint, very hard soils, therefore no

tillage strategy with collection of stones and
marlingoperationsto raisethe pH

Benefitsfor the rotation:
Å Legumecrops that have allowed diversificationof the

rotation and solved the problems related to vulpine
weedswith a reductionof at least20% of the weeding
costson the followingcrop.

ÅYieldgain on the following wheat of about 10 qtx/ha,
resultingin anincreasein the farm'sturnover.

Å IncreasedOMlevelsin hissoils.

9Ǿŀƭǳŀǘƛƻƴ ōȅ ǘƘŜ ŦŀǊƳŜǊΥ
K ²ŜŀǘƘŜǊ ŘŜǇŜƴŘŜƴǘΥ ŀǘ ǎƻǿƛƴƎ Ҍ ŘǳǊƛƴƎ ŦƭƻǿŜǊƛƴƎ όōǳǘ ǿƛƴǘŜǊ 

ǾŀǊƛŜǘȅ ǿƛǘƘ ŘŜƭŀȅŜŘ ŦƭƻǿŜǊƛƴƎΣ ƭŜǎǎ ǎŜƴǎƛǘƛǾŜύ Ƙƻǘ Řŀȅǎ ǘƘŀǘ 
ŀōƻǊǘǎ ŦƭƻǿŜǊǎ Ҍ ŜȄŎŜǎǎ ǿŀǘŜǊ ƛƴ ǿƛƴǘŜǊΦ

J LƴǘŜǊŎǊƻǇǎ ǘƘŀǘ ŀƭƭƻǿ ǿŀǘŜǊ ǘƻ ōŜ ǇǳƳǇŜŘ ƻǳǘ ǘƻ ƭƛƳƛǘ ŜȄŎŜǎǎ 
ǿŀǘŜǊ Ҍ ƘŜƭǇǎ ǘƻ ǎƻƛƭ ǇǊŜǇŀǊŀǘƛƻƴ ōŜŦƻǊŜ ǎƻǿƛƴƎ ƭŜƎǳƳŜǎΦ

J [Ŝǎǎ ŘƛǊǘȅ ǘƘŀƴ ŀ ǊŀǇŜǎŜŜŘ ƛƴ ƘŜŀŘ ƻŦ ǘƘŜ ŎǊƻǇ ǊƻǘŀǘƛƻƴΦ

Successconditions and risks:
ÅBecarefulwith threshingfor field pea,which

fall quickly; harvest a little earlier can help
preservethe seeds'resistanceto mechanical
shocks.

ÅGood soil preparation with a Cruiser or
Terrano type stubble cultivator, less
aggressiveon soil life thandisctools.

Take advantage of the agronomic 
benefits of winter field pea and faba

bean as a previous crop to wheat

sowing accordingto thenature of the soil: winter
faba beancan begrown in stony soils, such as
flinty clay, and winter field peain marly plots.

Å Fertilization : greencompost.
Å Fewweedcontrolproblemson his crops.
Å Problemof weevilson winter faba bean,although it is less sensitive than the

spring faba beanthat hecultivated beforeand on which the damagecausedby
weevilsforcedhim to useit for animal feed. Carriesout a treatment but it is not
very effective.

Å Harvest carried out by a serviceproviderusing a CLAAS
LEXIONharvesterwith relatively cleanthreshing.

Å Varietal choicethat has solved many lodging problems.
Field peathat can beharvesteda little beforematurity, at
20%humidity to avoid the risk of rain , with costsrelating
to drying at thecooperative.

Å On average,40 qtx/ha for faba bean and 45 qtx/ha for
field peawith maxima of 64 qtx for faba beanand 50 qtx
for field pea.

Å Winter faba beantemporarily storedand then sold in short
circuit (at market prices: 250û/tin 2019) to a neighbour, a
pig farmer.

Å Wheatyields overthe last 4 years, respectivelyat: 75, 90,
85 and 80 qtx/ha, comparedto 65 to 70 qtx before
introducing legumesin his rotation.

Å Sowing in November, without tillage with a
conventionalHorschtine seeddrill (no disc seeddrill
in his flinty soils).

Å Sowing slightly thicker than recommendations,to
compensatefor lossesat emergencein hard soil (avoids
going too high in number of grains/m 2 regarding
diseaserisks) .

Å Farm seedsrenewedeach year with certified seeds:
NEBRASKA for faba bean and FRESNEL for field
pea.

wheatin 
following

fababeanor fieldpea
in headof croprotation

associatedrapessed
flax

Headersof rotation with rapeseed
or flax reservedfor goodland.

Rotation over 6 years

2nd

cereal

oatcover, 
barley

regrowth

glyphosate

Productions:XGrains for Food XGrains for Feed ᵟ Forage XCropbenefits

!ǳǘƘƻǊǎΥ
.ƻǳǊŘƛƴ [ΦΣ WŜǳŦŦǊƻȅ aΦπIΦ 
¦aw !ƎǊƻƴƻƳƛŜ



Credits: Terres Inovia& Arvalis

Objectives: insert a legume to benefit from its 
advantages in a rotation with a high 

proportion of cereals
ÅLocal protein production 
ÅProvides good soil cover

Morbihan, FRANCE 
ÅBakers-farmers who cultivate 25 ha + 

plot exchanges with a dairy farmer  
ÅAcid soils, sandy soil with little depth, some

hydromorphicplots

Benefitsfor the rotation:
ÅSelf-sufficientin seed.
Å Leverthat helpsto break in the rotation, the cyclesof

diseases/pests/weeds.
Å Localoutlets.

Evaluation by the farmer:
J Association with wheat which limits weed and pest pressure 

on the yellow lupin crop.
J Good protein content of bread wheat.

J A lot of CUMA work, so low mechanisationcosts.
K Poorly staked lupine which forces harvesting at a very low level 

with undesirable plants rising in the cutterbar.

Successconditions and risks:
ÅBe vigilant about the weed pressure

concerningthe lupine, which are likely to be
smotheredby weeds: do not hesitate to use
harrowswhenthere isa development.

ÅSowlupinein areasthat arenot verysensitive
to frost in the spring.

Combining yellow spring lupine 
with bread wheat on the south 

coast of Brittany 

Lucerne over 4 years
buckwheator 

clover2nd cerealspring wheat
winter

wheat/ lupine 2nd cereal buckwheat

ÅSoilpreparation:tillageorratherdeepno-tillmethodswithrolling.
ÅSowingwindow:sownasamixturebetween15Novemberand15
Decemberwithaconventionalseeddrill,forawinterwheatharvest
around15Julywhichcoincideswellwiththematurityoftheyellow
springlupine.

ÅSowingdensitiesestablishedthankstotheadviceofanotherfarmer,
usedtolupinecultivation:30kg/haoflupineand190kg/haofwheat.

Å systemwithspringlupinewhichworksonthecoast,withamilder
climateandlandthatwarmsupquickly,butwhichmaybemore
difficulttotransferinland.

Goodprecedent,cropthatparticularlyappreciatesacid
soilsandthatisvaluedbytheorganicdairyfarmer.

Cloverthat workswell in his farm.
Buckwheat,whichcleansup theplots.

Rye orspring wheat

Å Old milling varietiesin wheat,morerustic.
Å Farm varietiesof lupine,without inoculant.
Å Addition of cattle manure compost+ this year

testing theaddition of poultry manure.
Å Weedharrowas the main weedingtool with a first

pass one month after sowing, then 1 or 2 more
aggressivepassesafterwards + hoeing in March,
on someplots that needto bevery clean (wherehe
wants to dohis seed).

Å Harvestedwheatat thelast momentto ensurea successfullupine harvest.
Å Harvestcarriedout by a serviceproviderwith a flex cutterharvester.
Å Hetargets wheatyields of 25, 35 quintals sorted,but currently results vary

between20 and 30 quintals (land that is not well suited to wheat + old
varieties),in lupine last year around 300 kg/ha and heaims for a production
of 150kg/ha .

Å The cropis sent to the separatorsorter and then to a cell with ventilation +
regular passesto thealveolarsorterto eliminate theremainsof thelupine.

Å 100%of thewheatis usedon thefarm with a mill (Astrié type) for milling, the
lupine is usedby the farmer + this year, a new outlet with 2 tons sent to a
mill to processthelupine into flour for human consumption.

Productions:XGrains for Food XGrains for Feed ᵟ Forage XCropbenefits
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/ǊŜŘƛǘǎΥ !ǊǾŀƭƛǎ

hōƧŜŎǘƛǾŜǎΥ ǊŜŘǳŎŜ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŦŜŜŘƛƴƎ ŀƴŘ 
ǊŜƳŀƛƴ ǇǊƻŘǳŎǘƛǾŜ ƛƴ ŀ ŎƻƴǘŜȄǘ ƻŦ ǿŀǘŜǊ ǎǘǊŜǎǎ 
Åtƭŀƴǘ ǿƛǘƘ ŀƴ ƛƴǘŜǊŜǎǘƛƴƎ 5a ǘƻƴƴŀƎŜκƘŀ
Å.ǊŜŀƪǎ ǿŜŜŘ ŎȅŎƭŜǎ ƛƴ ƛǘǎ Ǌƻǘŀǘƛƻƴ

Indre, FRANCE 
Å220ha crop-livestockfarmingsystem
ÅClayeysandy-loam with low AWC,very dry soils

that warm up quicklywith somewetlands
ÅBetween650and700mm per year

Benefitsfor the rotation:
ÅGoodprecedentfor wheat
ÅSavingson nitrogenfertilisationbehindthe lucernewith

about 50 euros/ha lessnitrogen inputs and therefore
highermarginson followingwheat.

Å Lucernehasa structuringeffecton the soil.

Evaluation by the farmer:
J Reduction of the pressure of thistles, Ray Grass and curly 

dock in the rotation by successive mowing of the lucerne 
which prevents these weeds from going to seed.

K Working time: crop that requires numerous technical 
operations at harvest time and they need to be carried out 

correctly so as not to lose leaves.

Successconditions and risks:
ÅSuccessfulsowingbysowingearly.
ÅFertilize sufficiently and correctly for good

lucerneproductivity.
ÅSow lucerne in the least sandyplots possible

andcheckthe pH,favouringsoilswith a pH> 6.

Lucerne: a crop that adapts 
well to dry conditions 

Å 1st mowing, the most productive,around 8 May with
an interval of 6 weeksbetweeneachmowing. 3 cuts per
year systematically, or even4 or 5 in goodyears,with
a target of 9 t DM/year.

Å He lets the lucerneblooma little after the third cut so
that theplant hastime to build up its reserves.

Å In autumn, beforethe cropis destroyed,the lucerneis
grazed to mow it before a pass of stubble disc
cultivators with a slant in relation to the direction of
theplot, followedby a tillage.

Å Often, the3rd cut is producedin hay, theothercuts are
harvestedas wraps: in lucerne hay it is difficult to
keepall the leaves+ very rich fodder,between15 and
17% of MAT, so it is rationed and for this he usesa
round baleunwinder.

wheat
lucerne
over 5 
years

barley
or spelt

Previous
Following

Å Sowing aroud15 August at 23 kg perhectare: Immediately after thebarley, passa CLCtype

tine stubblecultivator (2 rowsof tines, 1 rowof discs,1 bar roller) at 15 cmČ Let germinate
Č Oncetheweedshaveemerged,spreadmanure at 15 t/ha which is buriedwith a disc stubble
cultivator at 7, 8 cm (2 rowsof discs, 2 bar rollers) which destroysthe emergedweedsČ Let
germinateČ Thenpassagain this last toolČ Thenpassa roller to re-compactthe soil before
sowing with thecombinedrotary harrow-seederfollowedby a last passof roller to compactand
leveltheplotsfor mowing.

spring sowing 
complicated in its soils

Å Best lucerne variety on his farm: SORAYA
(southerntype).

Å Targets southern type varieties with low
dormancy becauseit allowshim to gain a cut on
his lucernein his land.

Å Fertilization with 15 t/ha of manure everyyear
in November. On the plots closeto habitations,
instead of manure, hebrings only the first year
30 U N/ha (ammonitrate) in spring as boost,
then80 kg of PK and 80 kg of S.

Å In winter whenthesoil is not toomoist, a passof
the meadow harrow to finish crumbling the
manureand for a light effecton theweeds.

Å Nochemicalweedcontrolon his lucerne.

-Discmowers4m20
-Rotortedder13m
-TwinRotorRakes9m
-Baler-WrapperCombinations
-Squarebaler120x90

tǊƻŘǳŎǘƛƻƴǎΥᵟDǊŀƛƴǎ ŦƻǊ CƻƻŘᵟDǊŀƛƴǎ ŦƻǊ CŜŜŘ X CƻǊŀƎŜ X/ǊƻǇōŜƴŜŦƛǘǎ
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Credits: Terre Inovia

Objectives: use alternative crops to 
soybean for poultry feed with a soil 

fertilization function
Å Ideal to compensatefor the lack of manureon

an expandingfarm

Finistère, FRANCE 
Å110ha of crops
ÅSpecializedin organicfarm poultry with direct sales
ÅHeterogeneoussoilswith heavyto light soilsand pH

rangingfrom 5.5 to about 7

Benefitsfor the rotation:
ÅWith a rapeseed following, the faba bean

regrowthactascompanionplants.
ÅGood precedent with good vigour of the

followingcereals.
ÅRecoversa cleanerplot after a fababean.
ÅStakeeffect in the mixturesolittle lodging.

Evaluation by the farmer:
J Secure yields.

J Mixed fababean crop less affected than pure crop by diseases and pests.
J He has supplanted soybean thanks to its protein crop and rapeseed crops
K Irregularities in yields, mainly on the fababean crop. E.g.: last year faba

bean to 10 qtx and the year before 30 qtx.

{ǳŎŎŜǎǎŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǊƛǎƪǎΥ
ÅtŀȅŀǘǘŜƴǘƛƻƴǘƻǎƻǿƛƴƎǘƻŜƴǎǳǊŜƎƻƻŘ
ǎƻƛƭŎƻǾŜǊΦ

Å.ŜǘǿŜŜƴǘǿƻǇǳǊŜŦŀōŀōŜŀƴǎΣŀƛƳŦƻǊŀ
ǊŜǘǳǊƴǇŜǊƛƻŘƻŦрƻǊсȅŜŀǊǎǘƻƭƛƳƛǘǘƘŜ
ǊƛǎƪƻŦŘƛǎŜŀǎŜΦ

¦ǎƛƴƎ ƭŜƎǳƳŜǎ ŦƻǊ 
ǇƻǳƭǘǊȅ ŦŜŜŘ

Å Since last year hehasbeengrowing bluelupine with barley at a rate of 170 kg/ha of
lupin for 40 kg/ha of barley. Goodfirst results that needto beconfirmed overtime: 40
qtx/ha in lupin and about5 qtx/ha in barley.

Å Fababeanis the only proteincropgrown pure. In a mixture it is grown with triticale:
120 kg/ha of triticale and 80 kg/ha of faba bean. Previously he has tested50/50
densitiesbut thefababeantookoverfrom thetriticale.

Å Areasof purefaba beanreducedin favour of triticale/ fababean
Å Previous: Winter mixtures generally inserted after rapeseedor maize with sowing in

late November/earlyDecember. Forthespring barley/peaprecedentoften a cereal. Next:
after triticale/ faba bean,spring barley/pea; after wheat/pea,the sameor maize; after
spring barley/peaorpurefaba bean,rapeseed.

Å In wheat/pea,possibleuse of alternative varieties with sowing in January until 15
February,whichoffersmoresecurity against soiling .

Å Sowing with a combination seeddrill after a tillage and, as soonas the soil is dry,
using a rotary hoefollowedby 1 or2 passof theharrows.

Å Poultry manure (only for mixtures, for pureproteincropsno fertilization) at
a rate of 5 t/ha, applied as closeas possibleto tillering , or even before,
dependingon soil humidity . For lupine/barley, heinoculateshis seedswith a
mixer theday beforeor theday of sowing.

Å 80%of farm-seed, completedwith certifiedseed.
Å Weedcontrol with rotary hoeand harrows. A few years ago, a hoeing was

usedin purefaba beanand in thetriticale/ faba beanmixture with a 37.5 cm
spacing: workedwell but requiredmoreworking time.

Å Pigeonproblemon peas.
Å Harvest carried out by a contractor, with a sorting operationimmediately

after harvesting or later with a MAROT rotary sorterwith 4 grids (sorting
rate at about 10-15 t/h) : For seeds4 to 5 passes,for feed1 passis enough.
Storagein compartment.

Protein crops grown in 
mixtures or pure:

Ç wheat/ field pea

Ç barley/bluelupine

Ç triticale/ faba bean

Ç winter barley/ field pea

Ç purefaba bean

Productions:ᵟGrains for Food XGrains for Feed ᵟ Forage XCropbenefits
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Credits: Terre Inovia

Objectives: cover its protein needs
ÅOffers a more economicalprotein source than soybean

OFwith goodagronomicqualities for soil

Finistère, FRANCE 
Å160 ha with 130 ha accessible to 

cows 
ÅClaysoilswith a lot of stones,dry soil
Å1000to 1100mm per year

Benefitsfor the rotation:
Å Lupinthat doesnot lodgethanksto the barley,so less

susceptibleto diseases.
ÅNodiseaseandpestproblemson hisbluelupinesofar.
ÅGoodmaizefollowingbehinda bluelupine.
Å Theroot systemof the bluelupineάǘƛƭƭǎέthe soilwell.

Evaluation by the farmer:
K Supply and availability of seed.
K Less yield than a white lupine...

JΧbut more stable in total nitrogen content.
JFor the past 3 years it has been self-

sufficient in protein, which even allows it to 
sell wraps.

Successconditions and risks:
ÅTheblue lupin doesnot appreciatetoasting: the year in which it

wastoastedcorrespondsto the year in which it had the lowest
rate of maturationandthe lowestmilk production.

ÅBarleyplaysan important role in supportingthe bluelupin.
ÅDo not sow too early, nor too late + crop that appreciatesthe

slightcoldspellsat the endof Aprilandbeginningof May.

.ƭǳŜ ƭǳǇƛƴŜΣ ŀ άǊŀǇŜǎŜŜŘ ŜǉǳƛǾŀƭŜƴǘέ ǘƻ 
bring protein back into the ration

Å Spring blue lupine sown between150 and 170 kg/ha
combinedwith 25 to 30 kg/ha of barley. Themain purpose
of barley is to coverthesoil very quickly at thebeginning
of thecycleto competewith weedsand to act asstakefor the
lupine at theendof thecycle.

Å Choiceof blue lupine becauseit adapts better to lowerpH
(5.5<pH< 6.5), betterstart in spring, lessrisk of disease
at theendof thecycle.

Å Targets yields around 30 to 35 qtx/ha on averagewith
total nitrogen content ratesof thesameorderat 30, 35%of
DM.

Å Sowing between15 Marchand 15 April, at thelatest.
Å BOREGINEvariety whichworkswell on his farm.

silageor grain maïze

blue
lupine

cereal

Previous

or

Mid or end of 
rotation crop

pastureor mowngrass

Following

ÅBeforesowing,destructionofthecovercrop(thisyearfodderrapessedandtheyear
before,daikon/phacelia)followedbytillageand2falseseedbeds.Sometimesnot
evenafalseseedbeds.

ÅBluelupineislessdemandingthanwhitelupin,sonofertilizationofthecrop.
ÅForweedcontrolatleast1passofharrows(often2)atthearrivalof3-4trueleaves.

becarefulwiththemultiplicationoftools,theplantsarequitefragile.

Å Harvest with a classic cut, between
August 20 and September5: Try to
harvestafter severaldays of goodweather
to threshbelow15%moisture.

Å Very little barley in the lupin as the
harvestis realizedlater in theseason.

Å Blue lupin stored flat and coarsely
ground as the winter progresses to
incorporateinto the ration at a rate of 1.5
kg to 2 kg percow.

Å In 2020 lupin at 45 qtx/ha for 29%total
nitrogen content.

Å Doesnot keepany seedbecausehis priority
is to correctthecows'ration

Productions:ᵟGrains for Food XGrains for Feed ᵟ Forage XCropbenefits
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Credits: Cultivar

Objectives: use companion plants and manage 
rapeseed with 0 weed control at sowing

ÅOnly a catch-up weed control against grasses
ÅSaving nitrogen for rapeseed

Vienne, FRANCE 
ÅFarmof 190ha,almostno tillage
ÅVery heterogeneous red chestnut soil,

quite dry
ÅAbout 700mm per year

Benefitsfor the rotation:
ÅWhen the companionplants are well established,

there are 30 to 40 U N/ha returned for the
rapeseedcrop.

Å Improvementof soilstructurethroughthe diversity
of root systemsof companionplantsandrapeseed.

9Ǿŀƭǳŀǘƛƻƴ ōȅ ǘƘŜ ŦŀǊƳŜǊΥ
J/ƻƳǇŀƴƛƻƴ Ǉƭŀƴǘǎ ǎŜŜƳ ǘƻ ŀŎǘ ŀǎ ŀ ŘŜŎƻȅ ƻƴ ŦƭŜŀ ōŜŜǘƭŜ 

ǇƻǇǳƭŀǘƛƻƴǎΦ
Jbƻ ŘŜǇǊŜŎƛŀǘƛƴƎ ŜŦŦŜŎǘ ƻŦ ŎƻƳǇŀƴƛƻƴ Ǉƭŀƴǘǎ ƻƴ ǊŀǇŜǎŜŜŘ 

ȅƛŜƭŘǎΦ
KLŦ ǘƘŜǊŜ ƛǎ ƭƛǘǘƭŜ ǊŀƛƴΣ ŜƳŜǊƎŜƴŎŜ ŘƛŦŦƛŎǳƭǘƛŜǎ ŦƻǊ ŎƻƳǇŀƴƛƻƴ 

ǇƭŀƴǘǎΦ

Successconditions and risks:
ÅChoose relatively clean plots to plant the

associatedoilseedrape and in particular free
of geranium.

Associated rapeseed with 
legumes to limit inputs to the crop 

Å Rapeseedassociatedwith frost-sensitive companion plants
suppliedby the cooperative: before,a mixture of Bengal vetch
with Alexandria cloverand in the last 2 years a mixture of
cloverand fenugreek. Preferencefor the first mixture, with a
betterinitial vigour.

Å Tillage: no-till , 2 passeswith a stubblecultivator.
Å Sowsearly, on 5 August, all in mixture to limit operations

by adding together the doses of rape and the doses of
companionplants: Has a seederwith two sidesof descentin
whichheadds2 haon eachside.

Å Seeding rate: 10 to 12 kg/ha of companionplants, for rape,
about1,8 kg/ha .

Å If frost is not enoughto destroy the cover,consider1 passof
LUMEO or BELKAR (in December)whenthereis a geranium
infestation.

Å Rapeyields around 3.5 to 3.8 t/ha, like non-associatedrape. No
difference in moisture content, Dry Weight compared to
unassociatedrapeseedon therestof thefarm.

Å Rapeseedvalued by the cooperative: last year, around 380
euros/t,this year,priceswill bearound430 euros/ton average.

lupine

wheat

rapesedwheat

lupine
or 

rapesed

wheat

Associated 
rapeseed not 

planted on the 
whole farm: 
target the 

cleanest plots

Productions:XGrains for Food XGrains for Feed ᵟ Forage XCropbenefits
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