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Soybearas abreakcropfor maize cinL Jeufoy
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2 years of soybean to take advantage of seed Soybean harvestedon September20-25, A Covef vetch/clover/phacelidnexpensivevith an
Sowing and tillage method inoculation (seed inoculation is realize on (more difficult beyond the end of Sept) optimal sowing after a 10-15 mm rain .
A Around_Aprll 25th in a well warmed soil (+ 12C) farm) : 2 doses the 1st year and 1 the 2nd by a providerwith aflex cut. On averaged / A Destructionwith discsin mid-feh whenthesoil is
for a quick emergence ' A t/ha (min 3.3; max4.3). slightly frozenbeforeplowingin early March.
A 65 gr/im 2, cereadrill, 15cm spacing =
A Tillage at 25 cm for soybeanafter maize to bury the
canes then a passageof harrowor seedbedultivator soybe Soybean wheat Cover\  maize mai z
beforesowing with the drill combination. Possibly (0 @ w 0)0 (00 ou 000) crop

subsoilebetweesoybeanand/or beforecoveicrop
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Evaluation by thefarmer: \
J  Soybean provides a local outlet.

Improved maize yield : 16 t/ha last year, compared tg
14 t/ha on the rest of the farpwhere it remained in
monoculture.

K Harvesting problems related to weeds (goosefoot,

J

wheat following totake

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

bindweed) or lodging that delay drying and shift the
K Inexplicable igld variability.

Feweeidrs oy b e an A Subsoilerto breakup plow
all owmdnoughi ngsole and regenerate the
bef owlkeat hu horizonsat greaterdepth

l i mi t hiemgpp @ it A Then, Direct Sowing with
earthwor ms the combineddrill .
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Take advantage of legumes in crep BourdinL, Jeufroy M
livestock farming systems VALUE INRAZ
R

autonomy.

b . . KA Nitrogen fixation for the following crop
/ NBRA G & NIRIDA |

Objectives.develop the rapeseedlover association for
permanent cover and the use ddbabean for food

A Solution to the difficulty of establishing cover crops in summer

4 Seine Maritime, FRANCE\

A 190 ha in reduced tillage
A Mostly medium to deep loam
soils with some clay areas on

someplots
\_ i Y,

J

W ntrok 9 Sowipnegh amelr, @t heenaivi nt &r50 gr/m? of farm seedfor a good soil cover,with
2 NOVALL at g_e}dio+t:neKERB FLO Exa mq)ﬂ ea sectilo Be g)lgmn (Iﬂ_tﬁi s il fhgo,s sai ba ral sy certifiedseedather3_5 to 40 gr/m 2, N
in thewinter for grasscontrol rotation that clapobeathiBRl RMEPSLrdia A 351055 gtx dependingon climate condition and pests
\ stulpt loe gtha anrgni hseo.i | A At harvesttime, thegrains aremilled and stored
Directsowingin early August: AN wheat { fabaan following rapeseedr wheat
A Cerealgprecedentéwheat,barley). ‘\ neither memmeeeemenn > D > S
A2 kg/ha of dwarf white clover Y\\~~~ srapese e/ | We e d and pest fmau'mwm:n
whichremainsat soil level ‘“‘---‘_ wheat wheat A Weecdo ntNIOMRANBOUTATI S
A 22 units of phosphorusrought \_ S

Thiyse atre s tvianrgi avm tl$u c ea mde Cloverthat starts again at the harvestof the
birfiodtr efach ¢ ve o mp a il @am trgpeseed(28 to 38 gix/ha) with a light
especieaxiplbyp reo®y st @ ms h e i glyphosateapplication if necessary(DWC is
i mpaocw & tceormp e twi twhena't relatively resistant to herbicide} to clean up

awarf whiteclover ,, . ;> e —

AFopeswait s eieft hpo pul atrie
cont rboyblesmae f befad s i dae

Wheatsownunder covernf cloverwhichis controlled treatBnd mge grualti gmtsect

(7g of ALLIE) tolimit competitionwith the cereallf agai st aneame r geama ewe e v |
the coveris well maintained, the objectives to grow damage
severalwheatcropsunder coverof cloverto limit the A Soahdapnal yseas ndi catthic

thecovepf clovembeforesowing thewheat
A
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Evaluation by thefarmer:

"This year | had a plot tdbabean and barley next to each
other, | did rapeseed on both, the rapeseed has mageur

after thefabao S| y

J  Selfsufficient in protein on his farm, which leaves him a

marketing possibility.
K Yield control irababean, where it depends on the weather
and pest attacks.

wheaton-wheateffectand helpwith N nutrition . headftipd ant

\ [ Success conditions amisks

A Be careful in the dry spring regarding water
competitionbetweencloverandwheat

A Think about the choice of companion plant
varieties so that they do not disturb the
developmentof the rapeseed

A Riskof beetle on rapeseeddo not wait too long
beforetreating.
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Objectives: look for an alternative to\ Vienne, FRANCE
irrigated maize to lengthen rotations A 175 ha in cereal production, in MAE IRRIG 04
A Very good head of rotation A « Terres rouges a chataigniers rather heterogeneous

ot ¥ | A Saves water for irrigation compared to maize A and slightly stony

; ; o ey 4 Normal year, from 700 to 800 mm

Credits Terrednovia T L AN /
o AWorwitahcoopet htwtf f@asi estdtilrcessA BAROUD+ CE NaTsl dMit hn@KERBFiLfPosmer gence

Formerly in a short wheatrapeseedotation, c h oii kciemi et sepde, dieacldl@yamar gicmalpA Thel amalsi tctolvefr @ag @ rpgaep t hcer apd s hereé ms e d

which worked well but eventually showedits wi flewewar i.€ur e e2wtalryi ®@dli teisv atseod llicraghh 6B c o mé v x uraindmtv 0 u s eaatsleenat hcey c |

limits  (developmentof sowing, diseasesand (’ on fearMJRUGST ihsiegshaen®)A GN U S ABefoea&howeappilgi,chuhohCAleSBARARAMBA AR

L o
w

pestpressure) AFert i(lbiozmanmuae}f ortdsiomghal ysi s 2pass:dedohfed owertihtisgf | @amme2n datt hfel o weorftihne
i Mmugubsetfpolreent iPagh 2nd | ad3e,d | oeo 1 et hoepanrhbessns.i ti ve

/\ l upin e> wheat > rapessed > wheat > sunflower > whe a '> Irlsggsegard >
Sowing in betweerl0and 30 Sept:

A Minimize the presencef decaying straw at lupine emergenc,e\» Har veeasrfluyg usoti August Valorization:

whichcan attra(zzt seedlies. A St an cernbh asnreves bl ecaut.t er A Contracts defined beforethe harvestwith the
A 27 10 33 gr/m 2, optimum to counter lossesat emergencend A Har vesatniingght olh @ am. unt8tld Gam.t ¢ | i ght | y coofTerrend, around3500 /. t

avoidlodging and diseasesiueto a toodensecover - _ r ewehpeodisrs umme nd,r y upit mmeo dsirvsetreyasi | yA Lupine usedin animal feed(ovine) or for the
A With astandard drill combination,with the possibility of using whemepgeeel s cosmetidndustry .

asingle-seedlrill for hoeingif therearefewstones A Googd el3d 85t;vegypodt:;avertadpa2st. A To3t/ha, equivalentmargins to a rapeseed

( Benefitsfor the rotation: \ ( Evaluation by thefarmer: \ ( { dz0O0Saa O2NIRALA a
A In lupine precedent,nitrogensaving(20 to 30 U N/ha) J  Allows to shift sowing and to harvest at a time when| | A 5 2 yoUNIOYF D HzLB & B INSe AS |YN\HV
with visualeffect on the followingcrop, comparedto a there is usually little harvest. gAY 7K151N~B a8 @SSR AgR2 Al
rapeor sunflowerprecedent J  Does not require any specialized equipment: "it is dorfe RA & St asSa
2|
i K
|
K
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A Beneficialeffect on the soil structure thanksto their like a rape or a wheat".

taproots K Winter Lupine which tends to soil the plots for the
A Fewinterventionson the crop exceptthe applicationof following crop.

A
A
\ fungicideghat shouldnot be missed j K j \ & RNR YE Bl@[ﬂ@ﬁ])‘i)hl.]ﬁ ®ia j
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Spring field pea: an agronomically
Interesting crop between two cereals

VALUE

Authors;
Bourdin L., Jeuffroy MH.
UMR Agronomie

INRAZ

A Very good precedent for wheat

\_ crop rotation

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

A Breaks the cycles of diseases/pests/weeds in its

g Seine Maritime, FRANCE

A 100 ha in in crogivestock farming system
A Silty soils

A Proximity to the coast (sea at 15km)

J

A Annual precipitation around 650 to 800 mm
\_ J
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A Dependingon the type of
sectorhis peaareinvolved
in, he may haveto treat
themagainst weevils
Pea behavewell against
disease®n his farm.
Hemay needto apply 1 or
2 fungicide treatments,or
evenmoreif thereis a lot
of humidity at flowering.

o P

wheat covercrop
: I
. ! early
Sowing 1st weekof March march

A As soonas conditions permit.

A 60 plants/m?2, at least3 cm deep
A Stubble ploughing 3 days beforesowing,
then sowing directly afterwards with a

combinedrotary harrowand seedlrill .
A Variety BAGOOsuppliedby thecoop

sprpeeg Co vcerro p wheat
|
1e7- 10
augustﬂ
Harvest

A Dependingon themoisturecontentof thegrain, around 14%

A Yieldsmaxat 66 gtx and min . at 26 gtx and on average45 to 50 gtx.

A Tolimit lodging, it may benecessanto advancethe harvesting datesa
little, around 17 - 18%whentheplant is still standing .

A Problems encountered in wet conditions, plants that climb more

VAN

Posdarvest
AThrar vesseth he
coopmmedi af ¢l
thdharvebhetde
sortiamngddr yi n
st agesar oiued
APrimcet w2eend
230/t
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i nhi sectdar” ot he
har v edd tioel shpee a

difficultly in thecut of thecombineharvester
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Success conditions amisks
A Harvestingis a critical operation where one

A Do not come backtoo quickly (8 to 10 years)
with the peaon the plots to avoid diseasesand

~
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Spring field pea: a crop with GNRAY Lam W
many agronomic benefits VALUE INRAZ
d ho2aSOGA@Say fSy3ai K}. Eureet-Loir, FRANCE ®
NRGIFGA2YyAa 6AGK | A 94 ha in cereal production
A.NBlI1a GKS RS@St 2LIYSyi A Slightly rolling plots with stones at the f
of WEONI & & bottom of the valley, mainly loam
\AD22R LINBOSRSyl F2NJ 6KS) A On average 700 to 750 mm

A On his farm, the soil is loamy with
sensitivity to crusting and fairly cold,

ANomorpreemer gaveeeont floé A
systematripaaslsdefdt er whr dm)

Harvested with a combine
harvestewhenthe plant reaches

winter so he waits for it to dry and warm up nownhe r ean tshber o a avle eldd&v e aboutl5%moisturecontent
beforea 3 cm sowing around mid-March al emer gved MROWL4 0 O(1L ) + A Field peasare then transported
ba”ey* in general Systematically rolling to BASAGRAM kgl c heaapnedrer y tothecooperativencethey have
’ flatten thesoil and facilitate harvesting. effective beerharvested
rapemqnae . \iV hea n2 \Q A 80 to 90 gr/m 2with ploughing 24 t048 A T hreaiwe @d o bi & irso t actoi nocne A Qutlets: animal feed or seed
S hoursbeforesowing. gr ansasnagemepe dioxlglaya & s when he was growing garden
& winter & field A variety ASTRONAUTE, suppliedby the A Tr e atangaitmessatcsc o rtdoi eg v e | pea
cooperativesometimesproneto lodging ofinfesobsieo ntehdei eHxdt hi A Last year field pea sold for
barley* pea depending on the weather and the yeavot reatangaithbt apsbne around230( /and gardenpea
] numberof peain thepods tr eataeaitpeslde wbewhil wodr e weresold for around 470 G /
A 1% rotation cycle of wheat/barley/rapeseefbliowedby a 2" A P and K fertilization with a dose att achkifsh@lea (but loweryields).

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

( Benefitsfor the rotation: \ (

A Lessnitrogen on the following wheat, savingsof
about30 U N/ha comparedto rapeseedand better
yieldswith a gainof between5 and8 gtx/ha.

A Allowsto cleanup theseplots: lessfoxtailgrassdue

to the introduction of a springcropin the rotation.

J

\_

modulation tool (BIAPI) APRGAROunNngi ag alid msedtif s e a s A &/aries between 20 and 45
gtx/ha.
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Growing legumes in association with
cereals to replace the use of chemical
Inputs after transition to OF

Authors;
Bourdin L., Jeuffroy MH.
UMR Agronomie

INRAZ

VALUE

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

organic cereal production
A Fulfill part of the system's N needs
KA Reduce disease/pest/weed pressure

Y4

J

Aude, FRANCE

A Mediterranean climate

A 300 ha in total on several farms

A Claylimestone soils with a part on the hillside +
\ another more clayey part on the plain or plateau

Credits Terrednovia

A Sownwith adrill combinationfrom 10 Nov. at:
A 30 gr/m 2 of faba beanand 320 gr/m 2 of
A 60 gr/m 2 of field pezand 220 gr/m 2 of

Will to transposethe croplivestock farming
systems practicesof harvesting meslin with
immature cerealdnto dry grain harvesting.

conventional farming,

usedpreviously whenhewasin

W
A Varieties equivalent to those A Weed control is mainly A Harvested at the
achievedby working the soil beginning  of  July,

chosen  beforesowing. around 2 to 3 t/ha of

On

A 1 to 2 disc passedeforeplanting followedby 1 to 2 tine
passes Targets well-structured soil for

easy crop

establishmentespeciallyof legumes

/field pea(AVIRON)

/fababean(IRENA)

according to their hardiness A

and productivity .

A Lesssensitivity tolodging with

the presence of stakes +
situation without N input.

FOLLOWING

A Animal feed: field pea,fababean
A Milling : (except for quality problems) |
PREVIOUS ou
Cereals or spring crop (sorghum,
sunflower, maize) or situation with ¢-—+! association

several spring crops in a row

/Iegumes+-->( Cerealr spring crop]

4

ffield peahe
sometimes uses the harrow,
whichis lesscommonon the
other mixture becausefaba
beanaremoresensitive

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

A

mixture with a legume
shareof 5 t040%

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
afterwards whenthereis

( Benefitsfor the rotation: \
A Associationwith complementaritiesbetween the species
whichallowsto smoothout the heterogeneitief the plot
andto securethe yields
A The | faba bean allows to have faba bean
regrowthassoilcoveruntil the nextcrop.
A A previouscrop that is easyto take up with a structuring

K effect j

I 1 or 2sortings according to outlets
'\.y Ex: 2 with OF common milling wheat

-

J

\_

Evaluation by thefarmer: \
The legumes used in these mixtures contribuje
nitrogen to the system and zero input crop.
K Protein content of bread wheat difficult to
match with the demands of the organic marke
(11%)..even if the mixture seems to help a bit
compared to a single crop. j

K Lowfababean yields in 2020.

of theassociatedtrop

-

Q Excessvater at sowingwhichcanpenalizefababean j

moretime.
Successonditions andrisks \
A Considetthe establishmentf the mixturesaccordingto
the plot history (pestpressure level of N residue,delay
betweenlegumes)
A Avoid situations where the two mixtures follow each
other with too frequent a return of legumes,so the
cerealcanbe grown pure.
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Thelucerne a multi-service crop to BourdinL, Jeufroy M
diversify the crop rotation VALUE INRAZ
4 ) -

Objectifs:bring back protein andibre in the ration of
dairy cattle and fight the development of certain
weeds in no tillage

Seine Maritime, FRANCE
A 240 ha, 180 ha of crops and 60 ha of
permanent grassland with a herd of

Y

Credits web ari

A Lever for controlling foxtail grass

dairy cattle

and sucklercows

Lucerne (7 ha)
I N

Lucerne which is reserved for cldiymestone soils

/

4

]

v Dry soils, which do not impact the growth of lucernethanks to

A jts particularly deeptaproot system, which explains its good
resistanceto drought.

A Sowing in late August, immediately after winter barley. In the future,
is considering sowing lucerne under spring barley to promotegood
starting and thep | a wigofrs

A lucerneleft in cultivation for 3 years, beyondthat, lossof yield.

A Betweers and 4 cuts peryear, theoretically 1 cut every5 weeks

\ A Of interest for the calculation of EFA for the CAP Y (& Claylimestone +limestoneon the slopesj
wheat winter barley rapeseed wheat wi nber/ ey
A Every year in February/March, 400 kg/ha of 60% A First cut around 20 May, then after the secondcut, let the
potassiumchloride=> 240 units of potassium lucerne to flower for longer to help replenish the plant's
A Only in the 1st year (prohibited after declaration of reserves
EFA surfaces)a KERB FLO for grass managementin R > A Harvesting in balerwrapper mow and windrow the next
winter. day (leaveto dry for 24 to 38 hours), then pressthe
A Nodisease/pesproblems following eveningor morning .
| A Information: sun or belt type windrower ideal for
é preservingtheintegrity of theleaves
A Sowing combination, betweerl and 2 cm, spacing 12 cm. A Yields in oneyear around 9 to 11t DM, with the best
A 25 kg/ha of lucerne+ 3 kg/ha of red cloverfor a larger harvest production performancesbtainedin the 2nd year around
-——=> volumein thefirst year, thenthecloverdisappears 12t DM.
A 1or2 stubbleploughings+ rolling + sowing+ rolling . A Lucerneintroducedinto theration at a rate of 2 kg DM.
A Certified lucerneseedijnoculated

( Benefitsfor the rotation: \
A Savesibout30 U N/haon the followingwheat
A Wheatfollowing easierto weed thanksto the "cleaning"
effectof the lucernecrop.
A Improved soil structure for easier establishmentof the
following wheat 3rd cut at the end of Septemberthen
October,sowingin DSin the lucernewith a discdrill and

K destructionwith glyphosatet ALLIE j

-

J

\_

Evaluation by thefarmer: \
Mowing that helps to manage the developing weeds on t
plots.
K Lucerne establishment sometimes difficult to control with]
poor emergence and irregular cover.
K Time of work due to regular mowing operations.

J
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. . Authors:
Spring field pea to BourdinL, Jeufroy M
diversify a natill rotation VALUE INRAZ
R

r

Objectives: insert a good head of the crop rotatio?
A Easierto managethan faba bean in calcareous,shallow
soils, regarding drought phenomenaand less susceptible
to weevils
Leverfor controlling resistantgrasses

/ NBRA ¢ & NIRIDA |

A

\ A

\_

Seine Maritime, FRANCE
A 280ha crop-livestockfarming systemin SD
A Geographicallyfragmented plots with very
heterogeneoudand and steepslopes
Onaverage900mm per year

~

J

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

-

~

N,
a sl eaner

td

AYi ebhbljses @& ibwet/ xh a
AYiegdseraaloluybids 5qtwi mh ni anta 0

’
A In chalky soil, he favours densedensities, betweerB0 and 90 roll during headof crop ,~* 9 ° ts N gtixm ayde awlsiccaime x p | & iysnoewdiah g t -
2 i [ i il qui inter . pl ot for\hl?I wheat : > s - X P gt
gr/m 2 with theaim of coyerlngthesonqglckly . win rotation  / Y following t ceca rwliyt h mictoendl i & ri thonosdve n s.i t i
A t2passe$f ?hstubl_)lle:[:]:ultl\(/jz_:\tortat Scm m_tr::\ crllﬁs-cro?tspatte(r’n ? A Onhifsarhmus amaxi mufgnr as & h é raeo
0 warm up the soll, then direct sowing witn roliing arterwards . . 1 addi triedndoir of enrihsi vestoickh a
in plotswith stonesto flatten thesoil. multi -species '5/' Ing t he @leids odr) dooperatives S
A Farm seedwith goodstemstrength. cover fleld pea ATheel Ipirrigheet weteen @30/ f ogr o <
A Fertilization: 40 units of P+ 60 of K + 20 of S. mar gt hafme alc2ht 04 2 500/ hrho we tv le e
A Insgctlmde treatments V\_/hlch_ depend on infestation levels or arset | bWehrdmeeconoms o bt af owdhad 3
Main pestspedeafweevilsthrips and pigeons Y Rapeseed andapecsridshr m
A Groupedveedaising, thereforgpossibility of treatmentby early Beetroot Rotation over6 yearsto limit disease A Pamwott htear vieksepih d or t @ & ntehiea r
morning application of an anti-grass product coupledwith Maize risks, particularly Aphanomyceson seeds

adjuvants onvery young weedg?2 leaves)gspeciallyvulpine.

4 )

spring field pea

~

Benefitsfor the rotation: Evaluation by thefarmer:

A Alternatingspringandwinter cropshelpsto control the J Offers a treatment window to lower the weed pressure ir
weed flora in his rotation and allows him to limit the the rotation.
pressurejust before his wheat by sowing a crop of J  Additional crop to limit dependence on rapeseed at the

springfield peathat he caneasilycleanup. head of the crop rotation.

K Effectiveness of treatment solutions against pests.
K Yields are rather uncertain and greatly affect the eco
results.

\_ J

d

( Successonditions andrisks \
A Avoid overworkingthe soil as much as possible
to prevent weeds from germinating and bring
out the stones
A Sow as early as possiblebut in well-dried soil

A Avoidvery clayeyplots with stones

AN

andat least3cmdeep




Productions: X Grains for Food X Grains forFeed 8 Forage X Cropbenefits
Take advantage of the agronomic | deiWENE
. . . .2d2NRAY [ @2 W
benefits of winter field pea andaba I NVIVR Ezvm
bean as a previous crop to wheat VALUE

\

Objectives: look for an alternative to wheat

4 4

Seine Maritime, FRANCE

\

\A Allows to regulate the pressure of weeds

succession to find a balanced rotation
A Increased yields on wheat
A Beneficial effect on soil quality

J

A 194haspreadover 2 farms
A Claywith flint, very hard soils, therefore no
tillage strategy with collection of stones and

marling operationsto raisethe pH
\ _J/

Cred|ts Terreslnowa o

sowing accordingto the nature of the soil: winter

A Fertilization : greencompost
A Fewweedtontrol problemsn his crops

A Harvest carried out by a serviceproviderusing a CLAAS
LEXION harvestemith relatively cleanthreshing.

faba beancan begrown in stony soils, such as A Problemof weevilson winter faba bean,although it is lesssensitivethan the A Varietal choicethat has solved many lodging problems
flinty clay, and winter field peain marly plots spring faba beanthat hecultivated beforeand on which the damagecausedby Field peathat can be harvesteda little beforematurity, at
weevilsforcedhim to useit for animal feed Carriesout a treatmentbut it is not 20% humidity to avoid therisk of rain, with costsrelating
A Sowi in N b ithout _till ith very effective todrying at thecooperative
owing ~In IH ovehrr! ar wi ddo'lljl : %ge Wi & _”a - A On average40 qtx/ha for faba beanand 45 qtx/ha for
;orrlm\i/:]qit::;a so(i)lrss)c tine seeadrill (no disc seeddri vatcover Rotation over éyears field peawith maxima of 64 qtx for faba beanand 50 qtx
. . . . for field pea
A Sowing slg;tlly thch:er than r(-:‘_corr?m:nd_ziltlons_,ctjo barley fabaeafi pld wheatin A Winter faba beantemporarily storedand then soldin short
ggmge?cf:higrhoilserﬁnft;reljrgfgﬁgilns;; f?éé::’;'ngs regrowii meadro@t ati on following ond circuit (at market prices 250 @ /i 2019) to a neighbout a
diseasaisks). _ T cereal A \F;\I/%g[r;iirlas overthe last 4 years, respectivelyat: 75, 90
A Farm seedsrenewedeach year with certified seeds g OR associatedapessed Headersf rotation with rapeseed 85 and 80 qtx/ha, comparedto 65 to 70 qix before

NEBRASKA for faba beanand FRESNEL for field

glyphosate

flax

orflax reservedor goodland.

introducing legumesin his rotation.

pea

}

~

( Benefitsfor the rotation:

A Legumecrops that have allowed diversificationof the
rotation and solved the problems related to vulpine

costson the followingcrop.

Q IncreaseddM levelsin hissoils

weedswith a reduction of at least20% of the weeding

A Yieldgain on the following wheat of about 10 gtx/ha,
resultingin anincreasen the farm'sturnover.

J

\_

\ ( 9 @I f dzI { AT yNYée JGiKS Successonditions andrisks
K 2SIFGKSNJ RS LJS YRSYGY | boa#ig A Be carefulwith threshingfor field pea, which
g NASGé 6AGK RSt &8 XKRIGT R & fall quickly, harvesta little earlier can help
Fo2NIlia Fft26SNBE b SEOS preservethe seeds'resistanceto mechanical
J LYGSNONRLA GKFG Fft2e oGS shocks A
gl GSNJ b K St LJa G2 az2irf LINB A Good soil preparation with a Cruiser or |f
J [Saa RANI& GKFYy | NYLISas Terrano type stubble cultivator, less NF

aggressiven soillife than disctools.




Productions: X Grains for Food X Grains forFeed 8 Forage X Cropbenefits

C(_)mbining yellow spring lupine s o
with bread wheat on the south UMR Agronomie

INRAZ

coast of Brittany VALUE
Obiectves: N . )
jectives: insert a legume to benefit from its Morbihan, FRANCE ,
advantages in a rotation with a high A Bakersfarmers who cultivate 25 ha + b
proportion of cereals plot exchanges with a dairy farmer
=2 N ‘ A Local protein production A Acid soils, sgndy soil with little depth, some
Terresnovia& Arvalis \A Provides good soil cover VAR el eTE el )
_ buckwheator winter
Lucer Mg eav er spring wheat 27 cereal clover wheal lupine 2d cereal buckwheat
. F AR . :
‘\) Go opdr e c ecdretnpt ptar t i caupl parrelayc a t e s Cloverthat workswellin his farm. <« LI 4 Rye orspring wheat

soiainsihiasal b¢doer g adnaii &rayr me r Buckwheat,whichcleansup theplots

ASoptepatat bamehesdg inelt hwidtsb | | i nA Oldmilling varietiesin wheatmorerustic.

A Sowiwigndse wwansa mi xt ue tewle5Nm v e mabnedr 5A Farmvarietiesof lupine, without inoculant.
Decembealt onvens eda bfldawi nwéetmar vAe Addition of cattle manure compost+ this year
arourmdu whicdi naoviedvé & hneat u roitthyee | | otesting theaddition of poultry manure.
sprilogine A Weedharrowas the main weedingtool with a first

A Harvestedvheatat thelast momentto ensurea successfullupine harvest

A Harvestcarriedout by a serviceprovidemwith a flex cutter harvester

A 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.

AsSsowidhgnsiesitabt hatikdshaed v o fa@ o tfhaerrme pass one month after sowing, then 1 or 2 more A Thecropis sent to the separatorsorterand then to a cell with ventilation +

usedupcwmlet i:8 &tgi/anlaupa m#&9l0g/ dnfah e a t aggressivepassesafterwards + hoeingin March,

regular passeso thealveolarsorterto eliminate theremains of thelupine.

A systwdmpri ogwhiewdr ks hceo avsitgmi | d ean someplots that needto bevery clean (wherehe A 100%60f thewheatis usedon thefarm with amill (Astrié type) for milling, the

cl i nantdeandh avtar mpgqui chluwhi méyb eno r e wantstodohis seed)
[

lupine is usedby the farmer + this year, a newoutlet with 2 tons sentto a

di f ft wua nisfleand
( Benefitsfor the rotation: \ ( Evaluation by thefarmer:

mill toprocesshelupineinto flour for human consumption

Y4

Successonditions andrisks

K Poorly staked lupine which forces harvesting at a very low I4v|

A Seltsufficientin seed J  Association with wheat which limits weed and pest pressufg] A Be vigilant about the weed pressure
A Leverthat helpsto breakin the rotation, the cyclesof on the yellow lupin crop. concerningthe lupine, which are likely to be

diseases/pests/weeds J  Good protein content of bread wheat. smotheredby weeds do not hesitateto use
A Localoutlets. J A lot of CUMA work, so lawechanisatiortosts. harrowswhenthere is a development

A Sowlupinein areasthat are not very sensitive

k with undesirable plants rising in tlatterbar j

\_ J

to frostin the spring j
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_ Authors:
Lucerne: a crop that adapts Bourdin L, Jeuiroy M.
UMR Agronomie
well to dry conditions VALUE INRAZ
rh 2SO0GABSay N\BﬁszS\Lf Indre, FRANCE \Jyﬁ
NB Y A Yy LINE RdzOG A GBS A A 220ha crop-livestockfarming system 0 NB aga
Attlyld 6AGK Iy AyGdSNBail? A Clayeysandyloam with low AWC,very dry soils
A.NBIlF1a 6SSR 0edftSa Ay A that warm up quicklywith somewetlands
A Between650and 700mm per year
- J\( e Y,
spring sowing ~ <«-~_ _oeHarvest th"_"‘\\ A Best lucerne variety on his farm: SORAYA A 1st mowing, the most productive,around 8 May with
complicated in its soils b (southerntype). an interval of 6 weeksbetweereachmowing. 3 cuts per

-Di smowedm3 0 A Targets southern type varieties with low

-Ro ttoerd H @nr dormancy becausé allowshim to gain a cut on
-TwiRwo tRark @m his lucernein his land.

-BalWrrap@@mb i nat iz peftilization with 15 t/ha of manure everyyear
-Squeradle@w9 0 in NovemberOn the plots closeto habitations,

instead of manure, hebrings only thefirst year
30 U N/ha (ammonitrate) in spring as boost,

Following

orspelt

Previous

A Sowing aroud 15 August at 23 kg perhectareImmediately after the barley, passa CLCtype

tine stubblecultivator (2 rowsof tines, 1 rowof discs, 1 bar roller) at 15 cmC Let germinate
C Oncetheweedshaveemergedspreadmanure at 15 t/ha whichis buriedwith a disc stubble
cultivator at 7, 8 cm (2 rowsof discs, 2 bar rollers) which destroysthe emergedveedsC Let
germinate C Then passagain this last tool C Thenpassa roller to re-compacthe soil before
sowing with the combinedrotary harrowseedefollowedby a last passof roller to compactand

A

year systematically, oreverd or5 in goodyears,with
atargetof 9t DM/year.

He lets the lucerneblooma little after the third cut so
that theplant hastime to build upits reserves

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 atillage.

Often, the 3rd cut is producedn hay, theothercuts are
harvestedas wraps in lucerne hay it is difficult to
keepall the leaves+ very rich fodder, betweerl5 and
17% of MAT, soit is rationed and for this heusesa

leveltheplotsfor mowing.

( Benefitsfor the rotation:
A Goodprecedentfor wheat J
A saving®n nitrogenfertilisationbehindthe lucernewith

about 50 euros/haless nitrogen inputs and therefore
highermarginson followingwheat
A Lucernehasa structuringeffect on the soil

\_

then80 kg of PKand 80kg of S.
A" In winter whenthe soil is not toomoist, a passof
the meadow harrow to finish crumbling the
manure and for a light effectontheweeds
A Nochemicalweectontrolon his lucerne
Evaluation by thefarmer: \ (
Reduction of the pressure of thistles, Ray Grass and cufl A
dock in the rotation by successive mowing of the lucerng
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 o
correctly so as not to lose leaves.

AN

\_

Successfuidowingby sowingearly.

A Fertilize sufficiently and correctly for good
lucerneproductivity.

A Sowlucernein the least sandy plots possible
andcheckthe pH,favouringsoilswith a pH> 6.

round baleunwinder.

Successonditions andrisks

J
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A Authors:

PaAy 3 f£STdzySa T 2N coudin . Jeitoy s
LJ2 dzf G NB FSSR JALUE

INRAZ

g Objectives: use alternative crops to \ Finistére, FRANCE \ E |
soybean for poultry feed with a soll A 110haof crops
fertilization function A Specializedn organicfarm poultry with direct sales
A Ideal to compensatefor the lack of manure on A Hete_rogeneousoilswith heavyto light soilsand pH
\_ an expandingfarm I rangingfrom 5.5 to about 7 )

Credits Terrelnovia

A Since last year hehas beengrowing bluelupine with barley at a rate of 170 kg/ha of
lupin for 40 kg/ha of barley. Goodfirst resultsthat needto beconfirmed overtime: 40
gtx/hain lupin and about5 gtx/ha in barley.

A 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 tested 50/50 C wheatfield pea
densitiesbut thefaba beantook overfrom thetriticale.

A Areasof purefaba beanreducedn favour of triticale/ fababean

A Previous Winter mixtures generally inserted after rapeseedr maize with sowing in C triticale/ faba bean
late November/earlyDecembeforthe spring barley/peaprecedenbften a cereal Next C winter barley/field pea
after triticale/ faba bean,spring barley/pea after wheat/peathe sameor maize; after
spring barley/peaor purefaba bean rapeseed

A In wheat/peapossibleuse of alternative varieties with sowing in January until 15
February,whichoffersmoresecurity against soiling.

A Sowing with a combination seeddrill after a tillage and, as soonas the soil is dry,
using arotary hoefollowedby 1 or2 passoftheharrows

A Poultry manure (only for mixtures, for pureproteincropsno fertilization) at
Protein crops grown in a rate of 5 t/ha, applied as closeas possibleto tillering , or evenbefore,
mixtures or pure: dependingon soil humidity . Forlupine/barley, heinoculateshis seedsvith a
mixertheday beforeortheday of sowing.
A 80%of farm -seedcompleteavith certified seed
C barley/bluelupine A Weedcontrol with rotary hoeand harrows A few years ago, a hoeing was
usedin purefababeanand in thetriticale/ faba beanmixture with a 37.5 cm
spacing workedwell but requiredmoreworking time.
A Pigeonproblenon peas
C purefababean A Harvest carried out by a contractor, with a sorting operationimmediately
after harvesting or later with a MAROT rotary sorterwith 4 grids (sorting
rate at about10-15 t/h) : For seeds4 to 5 passesfor feed1 passis enough
Storagein compartment

4 Benefitsfor the rotation: N\ Evaluation by thefarmer: \( { dzO @2&/aR A (i ANAYES éh/ F
A Wwith a rapeseed following, the faba bean J  Secure yields. At RUGGS i @A220yNi VY & &Rl R
regrowthactascompaniorplants J Mixedfababean crop less affected than pure crop by diseases and pept a 20 @S NJ -
A Good precedent with good vigour of the J  He has supplanted soybean thanks to its protein crop and rapeseed cfo| A . Si ¢ 6 B BIdzN¥® @ IS | i & ¥ 2IN]
followingcereals K Irregularities in yields, mainly on tfebabean crop. E.g.: last yefaba NB U dISNR PR NE S [UNEAA ¥ K {
A Recoversicleanerplot after afababean bean to 10gtx and the year before 36tx. NAZRA &4 &I 4 S
A Stakeeffectin the mixturesolittle lodging

\_ AN AN J
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Authors:

A . fdzS fdz2LIAY ST | a NI LISaS S ughzngp f

N " M 1
i bring protein back into the ration VALUE INRAZ
g Objectives: cover its protein needs N ( Finistere, FRANCE 3\ 3
A Offers a more economicalprotein sourcethan soybean A 160 ha with 130 ha accessible t¢
OFwith goodagronomicqualitiesfor soil Ccows
i A Claysoilswith alot of stones,dry soil
A 1000to 1100mm per year
, - J e y,

Credits Terrelnovia . .
Mid or end of < T

rotation crop A Harvest with a classic cut, between

A Spring blue lupine sown between150 and 170 kg/ha August 20 and September5: Try to
combinedwith 25 to 30 kg/ha of barley. Themain purpose blue or harvestafter severaldays of goodweather
of barley is to coverthe soil very quickly at the beginning cereal to threshbelowl5%moisture

lupine : . :
of the cycle to competevith weedsind to act as stake for the P A Very little barley in the lupin as the

\_ AN

lupine at theendof thecycle. Previous harvestis realizedlaterin theseason
A Choiceof blue lupine becausdt adapts betterto lower pH Eollowin A Blue lupin stored flat and coarsely
(5.5<pH< 6.5), betterstart in spring, lessrisk of disease g ground as the winter progresses to
at theendof thecycle ABefoowideystr ot thicowmarophyiesinddepeastiyeear incorporateinto the ration at a rate of 1.5
A Targets yields around 30 to 35 gtx/ha on averagewith befdaéekon/ pfhoalcldolyidad) ha @é alsseeb @ dSso met n mé s kg to2 kg percow
total nitrogen contentratesof the sameorderat 30, 35%of evafmalsed®dds A In 2020 lupin at 45 qtx/ha for 29%total
DM. ABl lepi hedesmandihmwgniltueps md er t i loif eet.0 @ n nitrogen content S
A Sowing betweerl5 Marchand 15 April, at thelatest AFoweednialdeldpaohar r(ooMs?)ali haer r oB#tL r Leaves A Doesotkeepany seebecaushis priority
A BOREGINEvariety whichworkswell on his farm. bear evii ¢ lhmeul t i p loif mattiiseh @ & tqeu iftreagi | e is to correcthecows'ation
( Benefitsfor the rotation: \ ( Evaluation by thefarmer: \ ( Successonditions andrisks \
A Lupinthat doesnot lodgethanksto the barley,so less K  Supply and availability of seed. A Theblue lupin doesnot appreciatetoasting the yearin whichit
susceptibldo diseases K Less yield than a white lupine... wastoasted correspondgo the yearin whichit had the lowest
A Nodiseasendpestproblemson hisbluelupinesofar. J Xbut more stable in total nitrogen content. rate of maturationandthe lowest milk production
A Goodmaizefollowingbehinda queIu,pine J For the past 3 years it has been self A Barleyplaysanimportantrole in supportingthe blue lupin.
A Theroot systemof the bluelupined G Attfe sodveéell, sufficient in protein, which even allows itto] | A Do not sow too early, nor too late + crop that appreciatesthe
sell wraps. ) slightcold spellsat the end of Aprilandbeginningof May.
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Credits Cultivar

A Rapeseedissociatedwith frost-sensitive companion plants
suppliedby the cooperativebeforea mixture of Bengal vetch
with Alexandria cloverand in the last 2 years a mixture of
cloverand fenugreek Preferencédor the first mixture, with a
betterinitial vigour.

A Tillage: no-till , 2 passesvith a stubblecultivator.

A Sowsearly, on 5 August, all in mixture to limit operations
by adding together the dosesof rape and the doses of
companionplants: Has a seedewith two sidesof descentin
whichheadds2 haon eachside

A Seedingrate: 10 to 12 kg/ha of companionplants, for rape,
aboutl,8kg/ha.

( Benefitsfor the rotation: \
A When the companionplants are well established,
there are 30 to 40 U N/ha returned for the
rapeseectrop.
A Improvementof soil structurethroughthe diversity
of root system=f companiorplantsandrapeseed

J

wh e 2 t rapesed

Authors:
I 1 Bourdin L., Jeuffroy M.
Associated rapeseed with R Ao
legumes to limit inputs to the crop VALUE INRAZ
g Objectives: use companion plants and manage\ g Vienne, FRANCE R
rapeseed with 0 weed control at sowing A Farmof 190ha, almostno tillage _
A Only a catchup weed control against grasses A Very heterogeneous red chestnut soil,
A Saving nitrogen for rapeseed A quite dry
About 700mm per year
G VAN J
wheat—> lupine
. A If frost is not enoughto destroy the cover,consider1 passof
i\ Associated LUMEO or BELKAR (in Decemberyvhenthereis a geranium
Iupin e rapeseed not infestation.
planted on the wheat A Rapeyields around 3.5 to 3.8 t/ha, like non-associatedape No
or whole farm: difference in moisture content, Dry Weight compared to
rapesed larget the unassociatedapeseedntherestof thefarm.
cleanest plots A Rapeseedialued by the cooperativelast year, around 380
% eurosh, this year, priceswill bearound 430 euros/ton average

-

\_

9 @I f dzl (0 AF2-yNWOSENJ (1 K S \ f Successonditions andrisks
J/2YLIF yAzy L LFyida aS8Sy G2 | q A Chooserelatively clean plots to plant the
L2 LJdzf | GA2yad associatedoilseedrape and in particular free
Jb2 RSLINBOAIFGAY3a STFFSOU 27F| C of geranium
eAStRaO®
KLF GKSNB Aa fAGGES NIAYyZ $VY
LI I yia&aaod
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