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Intercropping of grain legumes with cereals (LLUBenuapus)

Mischkultur von Kérnerleguminosen und Getreide

OINMNCAHUE

Intercropping of grain legumes with cereals is a sustainable agricultural practice in
Swiss farming. This involves growing grain legumes (such as peas or beans) alongside
cereal crops (like barley or wheat) in the same field, reducing crop failure or yield risk,
stabilising the grain legumes, promoting biodiversity and enhancing overall crop yield.

IntercroEping of grain legumes with cereals is practised in the Broye catchment area, which
covers the cantons of Vaud and Fribourg in Switzerland. The area is characterised by mixed
dairy and arable production in the hills and predominantly arable production in the lowlands.
The area has an average annual rainfall of 865 mm, an average temperature of 9.6°C and
significant agricultural activity relies on irrigation from local rivers.
Intercropping is the simultaneous cultivation of two or more crops in the same field. In this
case, grain legumes (such as peas, lupins or faba beans) are grown alongside cereals (such as
barley, oats or wheat). The crops are sown together in a pre-prepared mixture, usually at a
ratio of 65% legumes to 35% cereals by weight, compared to the standard weight sown in
monoculture (100%). The seeds are fully mixed and sown in the same row. Crops are ﬁrown
over the winter and harvested simultaneously in the spring, which requires compatible
combinations whose breeding is continuously optimised for simultaneous ripening. The
standard practice in Switzerland is to use a cereal plus a legume.
The main purpose of intercropping grain legumes with cereals is to increase ecological
resilience and improve soil fertiliéy. Including Ie%umes in rotations significantly improves soil
nitrogen levels, reducing the need for synthetic fertilisers. Intercropping also increases water
infiltration, reduces runoff and increases biodiversity. The increase in biodiversity is small in
terms of the overall biodiversity of agricultural land (e.g. soil micro-organisms, pollinators).
The number of crops grown remains relatively constant. The practice aims to produce higher
yields on a given piece of land by using resources that would otherwise not be used by a
single crop. The overall yield is higher, although land equivalent ratios (LER) were not
measured in this study. However, a cited paper (Chapagain & Riseman, 2014) shows that
intercro[)ping barley with peas can increase land productivity by 12-32% compared to
mtljnocu ture plots, with a 2:1 arrangement producing the highest total land outputs and LER
values.
Establishing and maintaining intercropping requires several key activities and inputs: (1) Use
of tractors and seed drills for planting and harvesting intercrops. (2) Regular weeding,
especially in fields with crops such as soy. (3) Episodic irrigation with water from local
H’rigla'ﬂon syndicates. (4) Minimal use of fertiliser and homemade manure to maintain soil
ealth.
Intercropping has many benefits: (1) Increases biodiversity, improves soil fertility and
increases water infiltration. (2) Reduces the need for synthetic fertilisers, making it
economically viable for farmers. (3) Improves drought resistance and reduces the risk of crop
failure. (4) Contributes to better water management and resilience to climate change. (5)
Surface erosion is reduced by the greater cover of mixed crops (leaf area index).
Farmers appreciate the effectiveness of intercropping in achieving yields similar to
monocultures, while adding the benefits of cereals. They also value the reduced need for
synthetic fertilisers and improved soil health. However, challenges include seed selection and
segrega]tciolré, particularly for crops such as wheat and faba beans, and weed management in
certain fields.
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MecTtononoxxeHme: Missy / Vaud /
Switzerland, LBeliuapus

Yucno uccnepoBaHHbIX Y4acTKOB, rae
npuMeHsieTca TeXHONOrMA: OTAE/NbHbI
yyacTok

Feorpajpunueckas npuesiska Bbl6paHHbIX
y4yacTKoB
® 6.96711, 46.89083

MpocTpaHCTBEHHOE pacnpocTpaHeHue
TexHoornm: paBHOMEPHO-0AHOPOAHOE
NpYMeHeHVe Ha ornpejesieHHol NIoLWaam

Ha nocTosiHHO oxpaHAEeMOWVi TeppUToprUn?:
HeTt

MpoAo/MHKNTENbHOCTL NPUMEHEHUSA
TexHonorum: 10-50 net Hazazg

Tun BHeAgpeHUs/ NPUMeHeHUs
KakK MHHOBaUMs (MHUUMaTMBa)
3emsenonb3oBaTteneri
KaK YacTb TPaAVLMOHHON CUCTEMbI
3emnenonb3oBaHus (bonee 50 neT Ha3ag)
B KayecTBe Hay4HOro/ nosiesoro
3KCrnepumeHTa
yepes NpoekTbl/ BHeLUHee BMelLaTebCTBO
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Intercropping of peas and barley in spring (Hansueli Dierauer Mixed intercropping of pea and barley in summer (Cornelia
(FiBL)) Kupferschmid (FiBL))

KJTACCNOUKALINA TEXHO 217

OcHOBHasi uenb 3emnenonb3oBaHue
NoBbILLIEHME NMPON3BOACTBA KombrHpoBaHHOe 3emMnenonb3oBaHne B Npejeniax O4HOM 1 TOM xe
CHIKeHMe 1nnuv npegoTepalleHne gerpajaliim seMenb, 3eMe/IbHOW eAVHVUbI: HeT
BOCCTAaHOB/IEHVE HAapYLLEHHbIX 3eMeb
COXpaHEH/e SKOCUCTEM MaxoTHblIe yroabsa N NaaHTauum
3alMTa baccenHOB pek (MPUBOAOPA3AENbHOM YaCT/ HUXHEro gz o OfHONETHME KyNbTypbl: 3ePHOBbLIE KY/bTYpbl - AUYMEHb,
TeyeHus) - B codeTaHu € ApyruMn TeXHONormaMm /@( 3epHOBbIE KyNbTypbl - 0BeC, 6060BbIe - Apyrue, 60608Bble -
coxpaHeHve/ NoBbllLeHVe 61opa3HO06pasms 3eNieHbll ropollek, Lupine (legume)
CHUDXEHMe pucka CTUXUMAHBIX 6eCTBUM Yucno ypoxaes 3a rog: 1
ajanTtauns K M3MeHeHWIo KanmaTa / 3KCTpeMasibHbIM MOoroAHbIM MpUMeHATCA N NOCEBbLI B MeXAYPAAbAX? [a
ABNEHVUAM U X NOCNeACTBUSM MpumeHseTcs v ceBoobopoT? a
CMSArYeHe NocneACTBUN N3MEHEHMS KamaTa
co3gaHue 61aronpUATHLIX S3KOHOMUUE CKUX YCII0BWIA BoaocHabxeHve
co3jaHne 61aronpuATHBIX CoLMabHbIX YCN0BUN GorapHeie 3emnu

coyeTaHue 6ora PHBIX N OpOoLlaeMbIX 3eMe/lb
nosiHoe opoLlleHne

Lienb, cBA3aHHas ¢ Aerpagauueil semenb Tun gerpagaumm, Ha 60pb6Y C KOTOPbLIM HanpaB/ieHa
npeAoTBpallgHme Aerpasaunn semenb "“476"43 BOAHAasA 3p03MsA NOYUB - BIM: NoBepXHOCTHAsA 3PO3Ms/CMbIB

CHUXKEHMe Jerpajauum 3emMenb

BOCCTaHOB/EHVE/ peabunutaums HapyLLUeHHbIX 3eMesb
ajanTauys K gerpagauumn 3eMens

HEe MPUMEHVMO

BEPXHMX NOYBEHHbIX TOPN3OHTOB

KaTteropus Y31 MeponpwuaTtus Y31

* YnyuueHvie No4YBeHHOro/ pacTTeNbLHOro NOKPoBa ArpoHoMUueckue MeponpuaTus - Al: PacTutebHbIi/

e KoMmnneKcHoe ynpasfieHie NoYBEHHBIM MA0A0POAMNEM % MOYBEHHbIV MOKPOB, A2: OpraH/Yeckoe BeLyecTBo/ NoYBeHHoe

® yNyulleHMe COPTOB PaCTEHWIA/ MOPOA KUBOTHbIX nnogopoaue, A5: CemeHHOe X035ACTBO, CeNekums,
NPYIMEHEHVIE YNYULLIEHHbBIX COPTOB

TEXHWUYECKUI PUCYHOK

TexHun4eckme XapaKTepuctuku
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The illustration shows a field where peas and barley are grown
together in a mixed cropping system. The plants with rounded leaves
and tendrils are peas, while the taller plants with linear leaves are
barley. The interviewed farmer typically grows these crops on an area
of two to three hectares. The mixed crops are at an advanced stage of )
growth, several weeks before harvest, with both pea and barley
producing seed. The rooting depth of the pea plants can reach up to
110 centimetres, while the barley plants can extend their roots up to
150 centimetres under optimal conditions.

These plants grow on brown soil composed of three main horizons.
Horizon A is usually brownish in colour and extends to a depth of over
20 cm. It is rich in organic matter and mineral particles, making it
biologically active with many soil organisms and plant roots. The B
horizon is lighter in colour and typically extends from about 20 cm to
150 cm deep. It contains minerals leached from the A horizon and
shows signs of weathering, with a more defined structure due to the
accumulation of minerals and organic matter from the upper layers.
The C horizon, or parent material, lies below the B horizon and
extends beyond 150 cm. It consists of partially disintegrated and
weathered parent material, is typically lighter in colour than the B
horizon and has minimal biological activity compared to the upper

layers. Author: Basile Brunner (UniBE)
[lustration of benefits of intercropping for crop resilience and crop
yields, management of soils, weeds, pests, and pathogens, along with Ecosystem services delivered by intercrops
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SANYCK U TEKYLLLEE OBC/TYXXVUBAHWE: MEPOIMNPUATINA, HEOEXOAWNMbIE PECYPChI 1 SATPATHI

Mopcyer BNOXEHWIA U 3aTpaT Havb6onee 3HauMMble paKToOpbl, BAVSIOLLME HA CTOMMOCTb
e [lojcUMTaHHble 3aTPaThl: Ha NAOLWAAb, r4e NPUMeHseTCs 3aTpar
TexHonorus (pasmep v egnHuLa niowaan: ha) No exceptional investments are needed as existing machines are
e [leHeXHble eMHNLbI, UCMOJIb30BaHHbIE /1 MOACYeTa 3aTpaT: used. The cost of seeds and the seed sorting costs by the mills. Time
CHF and labour required for weeding, which can vary based on crop type.
e O6MeHHbIN Kypc (k gonnapy CLUA): 1 USD = 1.13 CHF The demand and price for the crops grown. E.g. soy having higher
e CpeAHWIn pasmep AHeBHOro 3apaboTka ANt HAHATbIX demand and price compared to peas.

paboTHukoB: 240 CHF

MeponpusaTys, Heo6xoAMMble ANA HaUana peanusaumm
n.a.

Tekylyee o6cny>xmsaHmne

1. Mixing seeds: For single tank seeders, mix seeds at a ratio of 80% peas and 40% barley. For multi-tank seeders, apply seeds of mixture
partners separately. (Cpokn/ noBTOopsiemMocTb NpoBejeHus: Before sowing, typically in late summer.)

2. Sowing: Use a row spacing of 12 cm, and place seeds at a depth of 3 to 4 cm. (Cpokwn/ noBTOpsieMOCTb NpoBeAeHus: late october)

. Assess the mix's condition after winter. (Cpokn/ noBTopsieMocTb NpoBejeHust: Spring, depending on winter severity.)

4. Weed Control: Generally not needed due to the competitive nature of the mixed crop. If high weed pressure: Consider harrowing once (2-3
hours per hectare for weeding). (Cpokw/ noBTopsiemMocTb NpoBejeHus: Spring, depending on winter severity.)

5. Harvesting: Adjust harvester sieves for peas. Open threshing concave and hulling bars wide. Maintain low drum rotation. Monitor for grain
loss regularly. Adjust Vario-table to an aggressive cutting angle. (Cpokn/ noBTOpseMoCcTb NpoBeeHus: Summer.)

w

CTOMMOCTb BJIOXKEHWIA 1 3aTpaT Mo 3Kcnayatauuv (per ha)

O6was
3aTpaTtbl Ha o
cToMMOCTb | % 3aTpaT, onJlavyeHHbIX
onuwnTe 3aTpaThl EavHuUa Konuuectso efuHULY
(CHP) Ha eAVHULY | 3emnenonb3oBaTensMu
(CHF)
Onnata Tpyaa
Ploughing person-days 10 | 200,0 | 200,0 | 100,0
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Sowing the Mixture person-days 1,0 200,0 200,0 100,0
Weeding person-hours 3,0 23,0 69,0 100,0
O6opyaoBaHue

seeder piece 1,0 10000,0 10000,0 100,0
tractor piece 1,0 30000,0 30000,0 100,0
harvester piece 1,0 15000,0 15000,0 100,0
plough piece 1,0 15000,0 15000,0 100,0
MocapouHbI/A MaTepuan

zfge:nrizixture protein peas / barley mixture (autumn sowing) kg/ha 200,0 6,0 1200,0 100,0
06Luasa CTOMMOCTb nogaep)kaHmsa TexHoorum 71'669.0

ObLyme 3aTpaTsl Ha Mogaepxanmvie TexHosorm B 4onaapax CLLUA 63423.89

MNMPVPOAHBLIE YC/TOBIA

Cpe,qurop.osoe KOonn4yecTteo AFpOKﬂI/IMaTI/I‘-IECKaFI 30Ha [lononHnTeNnbHble XapakKTepucT K1 KnmmaTta

ocajKkoB BNaXHas CpefHerozoBoe KONMYeCcTBO 0cajkos B MM: 865.0
<250 MM YMepeHHo-BNaxHas HasBaHuve meTeocTaHumu: Payerne
251-500 MM nonysacylinvieas average maximum temperature 14.2°C, average minimum
501-750 mm 3acytinvieas temperature 5.1°C

751-1000 Mm
1001-1500 mm
1501-2000 MM
2001-3000 mm
3001-4000 mm
> 4000 mm

TexHonorus nprMeHseTcd B
B yCN0OBUAX BbIMYKI0ro

dopmbl penbeda
nnaTo/ paBHVHbI

BbicoTa HaZL ypoBHEM MoOps
0-100 M Haj ypoBHEM Mops

CKNOH
rnonorme (0-2%)

nokatble (3-5%) rpe6Hmn xpebToB/X0NMOB 101-500 M H.y.m. penbeda
nokaTo-kpyTble (6-10%) CKJIOHbI FOp 501-1000 M H.y.M. B CUTyaUMAX BOTHYTOrO
KpyTble (11-15%) CKTOHbI XO/IMOB 1001-1500 M H.y.m. penbeda

oyeHb KpyTble (16-30%) MOAHOXbA 1501-2000 M H.y.Mm. He MMeeT 3HaYveHus

2001-2500 M H.y.Mm.
2501-3000 M H.y.Mm.
3001-4000 M H.y.Mm.
>4 ThIC. M H.Y.M.

ypesBblYaliHo kKpyTble (31- AHVLWA AONVH
60%)

06pbIBUCTBIE (>60%)

Coziep>xaHune opraHnyeckoro
BeLlecTBa B BepXHeM

IpaHynomeTpuyeckunin coctas
(Ha rny6uHe 6onee 20 cm)

IpaHynomMeTpuyecknin coctas
(BepxHero ropnsoHTa)

MolyHoCTb Noys
noBepxHoCcTHble (0-20 cm)
Herny6okue (21-50 cm)

ymMepeHHo rny6okme (51-80
c™)

rny6okue (81-120 cm)
o4yeHb rybokue (> 120 cm)

YpoBeHb rPYHTOBbLIX BOJ,
Ha MoBepPXHOCTU

<5m
5-50 m
>50m

BupoBoe pasHoo6pasue
BbICOKO€e

cpeaHas
HV3Koe

PbIHOYHas opueHTaums
HaTypa/nbHOe X03ACTBO
(camoobecneyeHue)

CMeLLaHHbIV (HaTypanbHbINA /

KOMMe pYe CKUI)
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rpy6blii KPYNMHO3€e PHUCTbIA/
NErkui (necyaHblin)

cpegHve dpakumm
(CYrnVHNCTBIN, cynecyaHblii)
TOHKOAUCNEPCHbIA/ TSXENbIN
(FMNHUCTbIN)

[0CTYMHOCTb NOBEPXHOCTHBIX
BOA

M36bITOK
xopoLuast
cpepHsis
HeJ0CTaTOYHbI/ OTCYTCTBYHOT

PasHoo6pasuve
MecToo6UuTaHu

BbICOKOE
cpepHas

H13Koe

XAPAKTEPUCTWKA 3EM/IEMO/Tb30BATENEN, MPUMEHSIOLLMX TEXHOIOTUHO

[oxoabl 3 Apyrux
NCTOYHUKOB
< 10% BCex f0X040B

10-50% BCex Aoxo408B
> 50% BCcex AOX0A0B

rpy6blii KPYNMHO3€e PHUCTbITA/

NErkui (necyaHblin)

cpegHve dpakumm

(CYrnVHWCTBIN, CynecyaHblii)
TOHKOANCNEPCHBIV/ TAXENbIN

(FMNHUCTbIN)

KauectBo BoAbl (6€3

06paboTkm)
nUTbeBas BOAa XopoLlero
KayecTBa
nUTbeBasi BoAa rnioxoro
KayecTBa (HeobxoaMma
obpaboTka)
VCKNHOUNTENBHO ANS
CeNbCKOXO35NCTBEHHOMO
1ICNO/Ib30BaHVA (OpoLLeHme)
HenpurogHas ans
1NCMOMIb30BaHUA
KayecTBo BOAbI OTHOCUTCS K:

0BePXHOCTHbIE BOAbI

OTHOCUTENbHBIN YPOBEHb
AOCTaTKa

oYeHb MNIoXoM

NaoXon
cpesHul

Intercropping of grain legumes with cereals

No4YBeHHOM ropusoHTe
Bbicokoe (> 3%)

cpesHee (1-3%)
Hmskoe (< 1%)

ABNAETCA 1N CONEHOCTb BOAbI
npo6nemoii?

[Ja
Hert

MoBTO pAeMoCTb 3aTon/1eHnA
Aa

HeTt

YpoBeHb MexaHusaummn
PY4HO TpyA
TArnoBaa cuna
MexaHV3poBaHo/ ecTb
aBTOTpaHcnopT



TOBapHoe/ pbIHOYHOE
X035CTBO

obecneyeHHbIN
BeCbMa obecrneyeHHbIn

Océpnblii NN KOYEBOW NHpmsugyansHoe unun Mon Bospacrt
Océpnuiii KONNEeKTUBHOE XO3SNCTBO XKeHLLMHbI Aetn
Monykoyeson yacTHoe/ AOMOBNAZEHE MY>XXUUHbI MO0AEXb
Kouesoi rpynna/ o6LL1Ha cpesHuli Bo3pacT
MOXWN0WA

KoonepaTums
1nCcnonb3ytoLLlee HaeMHbIX
pPaboTHNKOB (KOMMaHWs,

rocyfapcreo)

Mnowaab, ncnonb3yemas MacwTtab Co6CTBEHHOCTb Ha 3eMJ1io MNpaBa Ha 3emienosib30BaHMe
A0M0X03HI7ICTBOM mMenkoe rocyjapcrtBeHHan HeorpaHn4yeHHoe

<0,5ra CpeAHero pasmepa 4YaCTHOWM KOMMaHWN (HekoHTpOIMpyeMoe)

0,5-1 ra KpyrnHoe obLwuHHasA/ noceskosas 06LLMHHOE (KOHTpO/Ipyemoe)

12 ra KO/IIeKTUBHAsA apeHza

2.5 ra VHAVBUAYaNbHadA, He VHAVIBUAYaNbHOE

5-15ra obopMneHHas & MNpaBa Ha BOAOBO/Ib30BaHWe
15-50 ra CO6CTBEHHOCTb

50-100 ra MHAVBIAYaNbHAS, HeorpaHuyeHHoe

100-500 ra opopmneHHas B (HeKOHTpoONVpyemMoe)

500-1000 ra COBCTBEHHOCTD 06LLMHHOE (KOHTPOAUPYeMOoe)

1000-10000 ra openae

> 10000 ra VNHAVBUAYaNbHOE

JocTyn K 6a30BbIM yCyram v MHGpacTpykType

MeanUnHCKoe OGCHy)KI/IBa Hune

Na0XoiA ¥ xopouwas
obpasoBaHue naoxo 71 xopoluas
TeXHUYecKmne KOHCyAbTaLmm nAoXoiA 7| xopotuas
3aHATOCTb (BHe X035liCTBA) nAoXoik ¥ xopouas
PbIHKN naoxoit ¥ xopoluast
3N1eKTPOCHabXeHMe naoxo ¥ xopolas
TPaHCMopT 1 AOPOXHasA ceTb nAoXoli /| xopotwuast
BOJ0CHabXeHMe 1 KaHanm3aums nnoxo 7| xopotuas
dunHaHCcoBbIe ycnyru nnoxoii ¥ xopowas

BJIMAHNE

CoumanbHO-3KOHOMMUYEcKoe BO3AEI7ICTBVIE

MpPOAYKTVBHOCTb
~ v
CE/IECKOXO3ANCTBEHHDLIX KyNbTYP e ypenan: Higher land use ratio (more biomass per hectare).
KayecTBO ypoxas
P 7 yBenmmn. Cereals in the mixture prevent weeds from spreading within
the legumes. But cereals (e.g. barley) of a lower quality than
if they were grown in a monoculture.
PVICK MOTEPU MPOAYKTUBHOCTY
ysenuann. ’ CHysvn. If legumes are not growing well, fertiliser can be added and
cereals can be harvested.
pasHoobpa3une NpoAyKLUn
CHnsun. ’ ygenudun. The same products are harvested as in a monoculture, but
at the same time.
nnowagb, Ncnonb3yemas Ans
NpPOV3BOACTBA NPOAYKLMN (3emAn,
fobaBrieHHble B 060poT/ cnvsan. ! yBEnMHAAN.
rnosb30BaHVe)
ynpasneHue 3eMnsamm
YCNOXHUNOCH 4 ynpocTUnochL
Less intervention (e.g. weeding, fertilisation) required.
noTpe6HOCTb B OPOCUTENIbHOM BoAe
ygenuann. 4 CHysmn. Water demand remains approximately the same as in
monoculture.
Ce/IbCKOX03ANCTBEHHbIE V3AePXKKN
yBeauumn. Al v, Reduced expenditure on organic crop protection & weeding
thanks to cereals' positive effect on weed control
(compared to legume monoculture).
A0X0Abl XO35CTBA
cHnsmn. ’ ysenudun. As mixed cropping can be used within the crop rotation, it
only leads to a slight increase in the farmer's income.
pa3Hoobpasne NUCTOYHNKOB J0X0/Aa
CHM3nN. v yBenunyun.
The same crops are cultivated as in monoculture.
o6beM paboT
yseamumn. Al v, Less intervention (e.g. weeding) required as cereals protect
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legumes from weeds and legumes provide nitrogen to

cereals.
CoumanbHoe 1 KynbTypHOe BO3JelicTBMe
JKolornyeckoe Bo3aeicTeme
ncnapexvie
yBenuun. ’ CHM3AN. Good soil cover due to mixed cultivation slightly reduces
evaporation.
NMoYBEHHbI nokpoB CHU3WA. v YyAyyLwmna.
KpyroBopoT/ BOCMOHeHMe
nUTaTe/bHbIX BELLECTB chsM. A ysenvwn. N . )
t Legumes fix nitrogen in the soil.
3aCO/IEHHOCTb yBeNUuun. v CHU3WA.
KNCNOTHOCTb yBenuyun. 4 cokparu.
pacTuUTeNbHbIN MOKPOB
CHU3WA. 4 yBenuuun.
Slightly higher due to mixed species.
6romacca/ cogepxaHue yrneposa B
HaZ3eMHo bromacce CHnsun. ’ ysenuaun. . ) ) .
A slightly higher because of species mixture
pa3Hoobpasue dnopsbl
CHM3nnN. v yBenuyun.
Slightly higher due to mixed species.
NHBA3VBHbIE Yy>XXepo/Hble BUAbI
yBENUUU. Z cokparmn. . o
Slightly less due to weed suppression in cereals.
nosesHble BUAbI (4OXAEBbIE YepBy,
CHU3UN. 4 yBenunyun.

OMbIUTENN, HEKOTOPbIE XNLLHVIKM ' '
P H ) Legumes provide flowers for pollinators.

BnuvisiHWe 3a NpeAenaMu TeppUTOPUY NPYIMeHEeHUs!
OT/IOXEHWA, NepeHoCMble BETPOM yBenuuun. 4 cokparu.

AHAJTN3 SPPEKTVBHOCT 3ATPAT

Hackonbko nosyvyaemblii pesysbTaT CONOCTaBUM C NMepBOHaYvasbHbIMU BOXXEHVSIMU
S¢PeKTMBHOCTL 3aTpaT B
KpaTKOCPOYHOI nepcnekTBe
S¢pdeKTMBHOCTbL 3aTpaT B
[0NITOCPOYHOIN NepcreKkTmBe

KpaVIHe oTpuualNEHO v O4YeHb MO3UTVBHOE

KpaliHe oTpumual  nkHO v O4YeHb MNO3UTUBHOE

Hackonbko nony4vaembliii pesynbTaT CONOCTaBUM C 3aTpaTaMy Ha TeXHUYeckoe o6cTy>XnuBaHme
S¢dekTMBHOCTL 3aTpaT B
KpaTKOCPOUHOW nepcrekTuse
S¢pPeKTMBHOCTbL 3aTpaT B
[ONTOCPOYHON NepcnekTee

VM3MEHEHWE KJTMMATA

lMocTeneHHoOe N3MeHeHMe KnnmaTa

KpaﬁHe oTpuualNEHO v O4YeHb MoO3UTVBHOE

KpaliHe oTpumual nkHO 4 OYeHb MO3UTUBHOE

CE30HHbI€ TEMMEPATYPbI YBENTNYMNIOCH OueHb NA0X0 7| oueHb xopoluo Ce30H: BeCHa
C€30HHbI€ TEMMEPATypbl yBETNYNNOCH oueHb NAoxo s 0YeHb XopoLLo Ce30H: NeTo
C€30HHbIe TEMMNEPATYpPbl yBENNYMNOCH oueHb N1oXo 4 oueHb Xopollo Ce30H: 0CeHb
C€30HHbI€ TEMMNEpPaTypbl yBEINYNNOCH OUeHb MAoXo ¥ oueHb xopowo Ce30H: 3Ma
Ce30HHOE KOMMYECTBO OCAZAKOB YBENNUMAOCh ouens nnoxo 7 [ oueHs xopowo Cesok: BecHa
Ce30HHOE KONMYECTBO 0Ca/KOB CHU3MIOCH ouers nnoxo Y OueHb X0POLIO Ce30H: 7€TO
Ce30HHOe KOINYeCTBO 0CaAKOB CHU3MIOCH OUEHb MA0XO 7 OUEHb XOPOLLIO Ce30H: OCeHS
Ce30HHOE KOMMYECTBO 0CAZKOB YBEANUMAOCh  ouens nnoxo 7 [ oueHs xopowo Cesok: 3uma

3KCTpeMaI'IbeIe SIBJIEHWS, CBA3AHHbIE C USMEHEeHMEM KNnmaTa (CTUXUAHbIe GeACTBMﬂ)
v

MeCTHble rpo3bl OueHb NA0Xo OYeHb XOPOLLO
MECTHbIN rpaj 0YeHb NN0X0 4 0YeHb XOpPOLLO
cuibHas xapa OueHb NA0X0 4 OueHb XOPOLLO
JKCTpeMasibHO Xono4Hasa noroga OYeHb MN0Xo v 0YeHb XOpOLLIO
3acyxu oyeHb nioxo | Y OUeHb XOpoLwo
anvaemMnmn 0YeHb NN0X0 4 0YeHb XOPOLLO
BHEZPEHVIE U ALANTALIS
AOJ’IH 3emJ/ienosib3oBaTenen (B I'IpOLI,EHTaX), nprMeHsArLWnx Cpe,qVI nprMeHsArLWnX TexHonoruwo 3eMﬂenonb303aTene|7|,
TexHoIorno KakoBa A,0/15 1L, NPYIMEHSIIOLLMX €€ Mo CO6CTBEHHOM
OTAeNbHble Cyyan/ SKCrepuUmMeHT VHULMATVBE, T.e. 6€3 KaKoro-1n6o maTepuanbHOro
-109
111%;/ CTVIMY/IMPOBAHUS CO CTOPOHBI?
> 50% 0 0-10%
11-50%
51-90%
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Bbina nu TexHonorusa Y3 moanéeuumpoBaHa B HeaaBHee

BpemMs C uenbi agantaymnm K MeHAKLWUMCA ya1oBUaIM cpe,qbl?
na

Het

K KakvM MEeHHO M3MEeHSILLMMCA YCT0BUAM cpefbl?
M3MEeHeHUsA KarmMaTa/ 3KCTpeMasibHble NorojHble SBeHUs
M3MeHsoLLMecs YyCNoBUA PblHKa
[OCTYMHOCTb paboyei cuabl (Hanpumep, 13-3a MUrpaLum
HaceneHwvs)

91-100%

Decrease for market reasons (barley has low market price) & more
adapted varieties (pea varieties that are more resistant to wind
damage).

3AKTFOYNTE/TbHBIE MOJTOXEHWSA 1 M3B/IEYEHHLIE YPOKW

CunbHbIe CTOPOHbI: MO MHEHWIO 3emMnenosib3oBaTenen

e Mixed cropping works very well, providing both legume and cereal

yields.

e Certain crops, like oats, help suppress weeds, reducing the need
for additional weeding. Thus saving costs (PPPs & labour) and
reducing workload (hours of weeding).

e Legumes contribute to nitrogen fixation, improving soil fertility for

subsequent crops.
e Mixed cropping reduces the risk of total crop failure, as one crop
can compensate if the other underperforms.

CunbHbIE CTOPOHbI: MO0 MHEHUIO COCTaBUTENsA UM
OTBETCTBEHHbIX CNeunanncTos
e If one crop fails, the other can still provide a harvest, ensuring
some yield.
e Mixed cropping can produce more biomass on the same land
compared to monocultures.

e It enhances soil diversity, supports pollinators, and contributes to

nitrogen enrichment.
e Good market price for protein peas. Additionally, the farmer

receives a subsidy for grain legumes (including protein peas), if the
harvest contains at least 30% grain legume seeds. In addition, the

cantons of Jura and Vaud pay cantonal contributions to farmers
who cultivate mixed crops. The farmers can also get extra
payments by the organic farmer organisation Bio Suisse if certain
grain legume species of high demand are cultivated (see Agridea
Deckungsbeitrag catalogue for more information).

Cnabble CTOPOHbLI/ HegoCTaTKN/ PUCKA: NO MHEHUIO
3em/1enonb30BaTeNeiBO3MOXKHbIE MYTW NPeoAos1eHs

Legumes are not growing well due to a cold winter. Adding
fertilizer can help growing the cereal and enables the farmer to
still harvest something.

Water competition in a dry summer results in a bad crop quality.
Ensure efficient irrigation to reduce competition for water
between mixed crops.

Barley has a very low market value. Choose crop varieties that are
better adapted to market demands.

Cnabeble CTOpOHbI/ HepocTaTkw/ PUCK: N0 MHEHWIKO coCTaBuUTend
NN OTBETCTBEHHbIX CNeLaICTOBBO3MOXXHbIE NYTU
npeogoneHus

Intercropping of grain legumes with cereals

During drought stress, competition for water between the two
crops can occur, leading to potential yield losses or low quality
yield. Use drought-tolerant varieties or species with deep roots for
mixed cropping. This can help reduce competition for water and
improve resilience during dry periods.

Limited market demand for certain crops like barley. Focus on
crops with higher market demand.

Need for minimal fertilization in mixed cropping can reduce yield
quality of cereals like barley. Implement targeted fertilization
strategies to balance the needs of both crops.
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