
Objectives: improve agronomic techniques 
Å Identification of treatments that are less harmful to 

health and approved for lentil
Å Collaboration with other members of the consortium 

for field trials on innovative crop management

Murge (Apulia), ITALY
Å 200 hectares of arable land devoted to 

grains (legumes and cereals)
Å Calcareous soils, many stones
Å Previously growing forage legumes

Benefitsfor the rotation:
Å To ensure a valid production of wheat, legumes are a 

crucial component of the crop rotation.
ÅWheat requires less fertilizer when grain legumes are in 

the rotation.

Evaluation by the farmer:
J The improvement of soil nutrient cycle is slight but 

visible (effect in wheat).
J Lentil performs as expected.
K Lack of appropriate products for crop 

management.
K Prices on the market does not reflect production costs.

Success conditions and risks:
ÅSpring frost are a challenge for crop success.
ÅThe lack of authorized herbicides is a limit to weed 

management.
ÅThe support of an advisor and consortium is crucial. 
ÅLentil production took advantage of the new market 

niche opened by the PGI consortium and of the 
traditional fame of Murgearea.

Altamura Lentil: a PGI consortium 
renew the tradition
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Authors:
Lorenzetti E., AntichiD., 

TramacereL.

Credits: https://www.lenticchiadialtamura.it/

Sowing
ÅMid January
Å Rate90 kg/ha .
Å ESTON variety
Å Fertilizers are

applied during
wheatcycle

Weeding and pest 
management

Å No weed control
Å FUNGICIDES-Cu once

in April at a rate of 1
kg/ha

Å INSECTICIDE Nuprid
oncein April at a rate
of 800 g/ha

Harvest
Å 1 to 1,5 t/ha on average 

in July.
Å Betteryields if the lentils

are grown on the same
field at maximum once
every3 years

Sorting and storage
Å Sorting and storage

are prerogative of the
consortiumõscollectors

Å suchcollectorsarefarmsõ
cooperativesthat act as
collectors

Outlets
Å Large-Scale Retail Trade

is the main customerof
theconsortiumcollectors.

Å Lentil grain sold in
500gr/ 1kg bags or in
cans (in this case
wholesalersareinvolved)

Tillage
Å No tillage management
Å Preparationto sowing with

1 kg/ha Glyphosate1 week
beforetheduetime

wheat

wheatchickpea

lentil



Objectives: virtuous economy in the territory
Å Maximization of positive externalities (care for the land, 

fair employment, health protection)
Å Collaboration with other local farms for product supply
Å Self-sustainability, independence from the market

Tuscany, ITALY
Å 130 ha of organic arable land (since 1985) 
Å Clay soils on the hills
Å 11 people working in the different 

facilities of the enterprise

Benefitsfor the rotation:
Å The presence of legumes in the rotation allows the 

production of wheat without external inputs
ÅWater dynamics improve with a better soil structure 

(higher OM and better C/N ratio)
ÅConsumers are attracted in the farm shop thanks to the 

diversification of the offer

Evaluation by the farmer:
J The 3 years rotation (2 years legumes and 1 year 

cereal) proved high sustainability
J Better soil structure

J Local legumes are attractive for consumers
K Grain legumes are very delicate and their yield not 

predictable.

Success conditions and risks:
ÅSowing time is often critical due to the frequent rain 

that makes it difficult to get access to the field due to 
the very fragile soil structure

ÅWild animals are a challenge
ÅYield fluctuation is a source of uncertainty but it may 

be improved by research
ÅSelf processing and direct sale are the key of success

Grain legumes: valorize crop rotation 
in organic multifunctional farm
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Sowing
Å Frommid Februaryto

beginning of April
Å Sowing rate: lentil 80

kg/ha - chickpeaand
vetchling 140 kg/ha -
pea110kg/ha

Å Robin variety (lentil)
and Sultano variety
(chickpea)

Weeding and pest 
management

ÅMechanicalweedcontrol:
hydraulic subsoiler for
crops sown in rows,
harrow for crops with
broadcastedsowing

Å No pest management

Harvest
Å July/August
Å Chickpea, vetchling

and lentil 0,5 to 1
t/ha, peas0,7 to 1,2
t/ha, fava 0,5 to 2
t/ha on average

Sorting and storage
Å Sorting takesplaceon

farm beforepacking
Å Storage facilities are

available on farm as
well

Outlets
Å In the farm shop are

sold most of the
products

Å An online shop Is
available only for
domesticconsumption

Å Local shops and
restaurants in the
surroundings are
weeklysupplied

Tillage
ÅMinimum tillage:

hydraulic subsoiler
in summer 20 cm
deep,disk harrow

Å 2/3 weeks before
sowing

forage/ 
green 

manure

cereal

grain 
legume

Lentils
Chickpeas
Vetchling

Pea
fava bean



Thissheet is basedon information collected
by Isabel Duarte (INIAV)on feedbackfrom
severalfarmers in the Elvasregion who are
satisfied with their legume crops: dry pea,
lupine, fababeanandchickpea

Alto Alentejo, PORTUGAL
ÅFarms with an average of 200 ha, with and without

irrigation, in conventionalfarming,with clayand lime soils
ÅMost common rotation: Legumes- Rapeseed- Cereals-

Forage

Benefitsfor the rotation:
Å Increasesoil fertility through symbioticnitrogen fixation with reductionof N

applicationandenvironmentalimpact; phosphorusmobilizationincreases.
ÅManagementof weedcontrolandcancontributeto reducingthe incidenceof

weedsanddiseasesin culturalsystems(efficiencyin rotation).
Å Improvementof the soilstructure: Theroot systemuprightandextensivethat

developandthe volumeof wastethey leavein the soilafter harvestcanhelp
to improvethe porosityandincreasethe contentof soilorganicmatter

Evaluation by the farmers:
JEasy to generalize, they are not very demanding in 

specialized machinery, and the same equipment as cereals 
can be used, with some adaptations.

JThey have great adaptability to a wide range of soils and 
environmental conditions.

K Irregular production and lack of economic sustainability.
KOccurrence of weedsat harvest.

Other comments:
ÅDespitebig demandof these

crops in this region (widely
consumedfor food andfeed),
there are many difficulties in
the organization of these
crops'chains.

Benefits of growing grain legumes 
in the crop rotation in Alto Alentejo

Productions:XGrains for Food XGrains for Feed ᵟ Forage XCropbenefits
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Sowing and variety
Å From Novemberto January

depending on the culture
(chickpeasarein January)

Å Density: dry pea = 150
kg/ha, faba bean = 200
kg/ha, lupine and chickpea
= 120 kg/ha ; Depth: 2-4cm.

Å Tillage: without plowing
only harrows.

Å Varietal choices: certified
seedof Portuguesevarieties,
for chickpeas(Elvar).

Å Always usecertifiedseed

Inputs
Å Fertilization that dependenton soil

analysis, with N only at sowing.
Å herbicidein pre/postemergence+

mechanicalweeding.
Å Against diseases, only in chickpea,

useof a productswith chlortalonil,
with the recommendeddose and
wheneverrainy episodeis expected
(preventivetreatment).

Å Against pest, use of productswith
deltamethrin and managementon
a rotation scalewith successionof
different species.

Harvest and outlets
Å The harvest, when carried out before

most of the cereals,allows a better
distribution of laboron thefarm .

Å In this region, somecompaniesthat
technically supports and buys
production.

Å Chickpea: Self-consumptionand sale
to the company AgroInovação(food
industry - for human consumption
orotherusessuchasflour) .

Å Faba bean, dry pea and lupine for
feed.

Main reasonsto grow
legumes

ÅGood for fixing nitrogen in
thesoil.

Å Thecultivation of legumesis
very important, not only for
the benefits of the product
itself , but also for reducing
theapplicationof fertilizers.

Å Cropsof ecologicalinterest.
Å They are considereda good

precedentfor thenext crop.

Å Some farmers have their own
equipment and are self-sufficient ;
however,othersrent services,usually
for sowingand harvesting.



Fababean: successful weed control in 
advanced crop rotations

Objectives:effectiveweedcontrol when
minimisinguseof herbicides

Å Introducegoodmanagementpracticessuchas
harrowingand strip tillage

Å Introduce well diversified long crop rotation

Benefitsfor the rotation:
Å Alwayshigheryieldsof winter wheat and winter rape

cultivatedafter fababean.
Å Goodcompetitionwith weeds,when long rotation is

established. Oat and faba bean in rotation helps to
controlweeds.

Å Longerrotation helps to decreasepestsand disease
on fababeanandgetgoodqualityseeds.

Evaluation by the farmer:
J Very good gross margins 

J Strip tillage machine could be rented.
J More information on fababeancultivation provided

by scientistsand on internet, no needto investon 
specialisedagronomists.

K Strict timing of pesticide use.

Successconditions and risks:
Å Reviewyourcroprotation anddiversifyit.
Å In conventionalfarm,useorganicweedcontrol ways

andonlyafter that useherbicides.
Å Beawareof pestson fababeanandapplypesticides

beforespread.
Å Striptillagerecommended.

Sowing
Å 2nd half of April .
Å Sowing faba beanat 400

000plants/ha.
Å 12,5 cm row spacing to

make dense crop to
establish shading and
competitionfor weeds.

ÅWe use disc sower to
incorporate seedsinto 4
cm depth.

Weedingand pest
management

Å harrowing 2 days before
sowing.

Å apply herbicidesonly if
harrowing and faba bean
competitionis ineffective

Å Contact pesticide than
flower buds presentand
systemic wright before
their flowering

Harvest
Å In theendof August
Å Seeds dry, do not need to

ventilate
ÅQuality checked: faba bean

needs good pest and desease
control

Å Seedsare of good quality if
pesticidesappliedon time.

Å Storage very short before
selling

Outlet
Å Valuation for human food or

animal feeddependingon the
quality

Å Tradeswith cooperativeis able.
Å Faba bean price is relatively

high last years so worth to
cultivate

ÅMany farmers are not ableto
grow good quality faba bean
becauseof pests,sothemarket
conditions aregood

Tillage
Å usual ploughing

wasappliedbefore
Å we changed it to

strip tillage, which
is about 12 cm
depth

Andrius, LITHUANIA 
Å Conventional farm of 280 ha 
Å Main cash crops: winter rape, winter wheat
Å Included beneficial crops: fababean and oat 
Å Sandyloam and loam soils

Productions: XGrains for Food XGrains for Feed ᵟForage XCropbenefits
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Peas: from cropin rotation to 
organicseeds

Objectives:growingpulsesand foragelegumesfor
soil fertility and organicseeds

Å Diversifiedrotation to breakout diseaseand pest
Å Improvementof soil fertility
Å Highersellingpricefor organicseeds

Kestutis, Lithuania
Å Organicfarm of 200 ha
Å Loamsoils
Å Temperateclimate

Benefitsfor the rotation:
ÅHigheryieldsof subsequentcrops.
ÅHigherdiversityin croprotation.
ÅBiologicalnitrogenfrom rootsandstubles.
Å Improvingof soilstructure.

Evaluation by the farmer:
JSuitable and diverse crop rotation is key element.

J Intercropping protect peas from coagulation, facilitates 
their harvesting.

JLegumes, especialy forage legumes, improves the soil.
JExchange of knowledge with farmers.

Success conditions and risks:
Å Diversity in crop rotation.
Å Needto take advantage of Intecroppingin organic 

farming conditions.
Å Evaluation of soilproperties.
Å Unpredictable climate conditions.

Productions:XGrains for Seeds ᵟA Grains for Feed ᵟForage XCrop benefits
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Tillage and Sowing 
Å Disc harrowbeforesowing.
Å 0,8 mln seedsha.
Å Sowing middle of April .
Å Seedsin 4-5 cm depth.

spring 
rapeseed

Intercropping

feld pea/camelina
sativa

spring cereals 
with clovers 

undersowing

clovers (red) for 
seeds

winter
wheat

Harvest
Å Harvestuntil middle of August
Å Start to harvesting at full

maturity pea stage (16-17 %
grain moisture).

Å Dried peaare usually sold after
harvest.

Outlet
Å Selling peagrain as seedadds

valueand incomefor farmer.
Å The value of the legumesmust

beassessedthroughout the crop
rotation.

Å Thebenefitsof intercropping in
organic farming arenoticeable.



Peas: direct drill in the croprotation
for properlyseeds

Objectives:enhanceproductivity of peasfor seeds
Å Goodpre-crop in rotation
Å Reductionof mineral fertilizers
Å Improvingthe availability and use of nutrients

Linas, Lithuania
Å Conventionalfarm of 320 ha
Å Light loam soils
Å Temperateclimate

Benefitsfor the rotation:
ÅHigheryieldsof subsequentcrops
ÅHigherdiversityin croprotation
ÅBiologicalnitrogenfrom rootsandstubles
Å Improvingof soilstructure

Evaluation by the farmer:
JDirect drill preservessoils health.

JYield of cereals after peas 0.5 t/ha higher and after 
fababeans 1.0 t/ha.

KHarvest is difficult due to ussually rainy conditions.

Success conditions and risks:
ÅPeasfor seeds purposes lead to a higher priceand 

incomes
ÅExcessiverecurrence of legumes(especially of the 

same species) should be avoided

Productions:XGrains for Seeds ᵟA Grains for Feed ᵟForage XCrop benefits
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Tillage and Sowing 
Å Directdrill
Å Beforesowing NPK 8-20-30

fertilizers
Å 0,8 mln seedsha
Å Sowing secondhalf of April
Å Seedsin 4-5 cm depth

Inputs
Å Herbicidebeforegermination:

Feniks 3.0 l/ ha+PAM
Å Azofix Rhizo 1.3 l/ha (BBCH

10)
Å Fertilization before fowering

(BBCH 50-60)ðN 35 kg/ha
Å Somepesticides1 or 2 sprays

dependingon thespreadof the
pest

Harvest
Å Harvest until middle of

August
Å Start to harvesting at full

maturity peastage (16-17
%grain moisture)

Å Dried pea are usually sold
after harvest

Outlet
Å Field peas are profitable

enough. Selling grain as seed
addsvalueand income

ÅMany farmers are not ableto
grow good quality field pea
becauseof pests,sothemarket
conditionsaregood

Å Thebenefitsof legumesto soil
and other crop nutrition are
underestimated

winter rape

winter
wheatcatch 

crop

field pea



Field pea: sourcefor soil fertility and 
structure in crop rotations

Objectives:introducea good pre-crop for 
cereals or oilseed rape. 

ÅFix nitrogenand supplyinto the soil for 
the next crop.

Å Introducegoodmanagementpracticesfor
oilseedrapesuchasminimal tillage.

Benefitsfor the rotation:
Å Store extra nitrogen and a good pre-crop for

winter wheat.
Å Fieldpeaisa greatpre-crop.
Å Sellingfield peayieldisnot difficult

Evaluation by the farmer:
J Great success is entirely controlled properly weeds.
J Improvessoil stuctureandfixednitrogenamount.

J Crop that is easy to grow and care. 
K Higher costof herbicidesfor peas. 

Successconditions and risks:
Å To selecteffectiveherbicides.
Å More variedcrop rotation and the possibilityof less

soildepletion.
Å Problems in the realization of peas occur when

grains of different colors (yellow and green) are
mixed,too muchmoisture.

Sowing
Å 1st half of April .
Å Sowing field pea at

280 kg/ha .
Å Seedincorporationinto

a depth of 4 cm as
insufficiently planted
seeds or even seeds
remaining on the soil
surface do not need
germinate by making
thecroplowerdensity

Inputs
Å Herbicide before germination 

Feniks 2.5 l/ ha+PAM
Å Contact pesticide depending 

on the spread of the pest, it 
would be one or two sprays

Å Fertilization before sowing 
NPK 8-17-28 150 kg/ha 
and before foweringðN35 
kg/ha

Harvest
Å Harvest until middle of

August
Å Start to harvesting at full

maturity peastage
Å Storing and cleaning only

for seedmaterial. Other pea
are sold immediately after
harvest

Outlet
Å Field peas are profitable

enough. Wheat always
yielded higher than after
other crops. The yield
supplementreally exceeds
0.5 t /ha.

ÅMany farmers are not
ableto grow goodquality
field peabecauseof pests,
so the market conditions
aregood

Tillage
Å Twotimes harrowing of

catch crop (mustard)
left on surface on the
field during winter.

Å Direct sowing after
harrrowing

Antanas, LITHUANIA 
Å Conventional farm of 100 ha
Å Croppingsystem: winter wheat,winter oilrape, spring

barley. 
Å Includedbeneficialcrops: peaandcatch crop
Å In the near future plan to increase field pea plot to 

25%  in crop rotation. 

Productions: XGrains for Food XA Grains for Feed ᵟForage XCropbenefits
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Spring faba beans in Rhineland: 
raising up a value chain 

Objectives: 
Å Raising biodiversity
Å Save CO2
Å Providing of GMO-free feed
Å Providing regional food- and feedstuff

Rhineland, Germany
Å Arable farming of 100 ha
Å Recultivated former mining areas
Å Conventional cultivation
Å Silty clay

Benefits for the rotation:
Å 5-10%higheryieldsin the subsequentcereals
Å Avoidanceof root diseaseswithin the rotation
Å Decreaseof plant protection products within the

rotation
Å Enhancementof the soilstructure

Evaluation by the farmer:
JPositive public relations work can be done with the end 

product. The consumer is sensitized to regional food. 
This creates confidence. The increased demand makes 

the cultivation of faba beans economically viable.

Success conditions and risks:
Å Success depends on the water supply during 

vegetation
Å Cultivation breaks should be respected strictly
Å Risk of yield variability
Å Risk that there is no demand for the field bean at 

the trader 

Productions: XGrains for Food XA Grains for Feed ᵟForage XCropbenefits
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Outlets:
Å Several farmers have joined

forces to establish a value
chain with locally grown
faba beans. Variousproducts
such as pork, eggs, milk
and breadproducedwith the
homegrown faba bean are
offered

Tillage: 
Å In autumn
Å Dry conditions: tine cultivator 
ÅMoist soil conditions: fallow
Å spring: circular harrow

Sowing:
Å Between 20.02. and

25.03. depending on
theweather.

Å Variety: Tiffany (free
of tannin, Suitable
for poultry feeding)

Weed and pest 
management:

Å Stomp aqua (before
plant emergence),
fungicides Folicur
and Ortiva against
Botrytis fabaewhen
flowering starts

Harvest:
Å End of August/ beginning 

of September 
Å yields up to 6,5 t/ha
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Becoming independent of imports in 
pig feeding by own soybean

Objectives: 
Å Break up winter grain-rich crop rotation
Å Production of own protein feed
Å Widening the crop rotation

Bavaria, Germany
Å 41 ha farmland
Å 12 ha grassland
Å 1 000 pigs

Benefits for the rotation:
Å Interruptionof infectionchainsof diseasesandpests.
Å Soybeanprovides an optimal soil structure, which

means that the effort required to cultivate the
subsequentcrop isverylow.

Å Nitrogenfertilisersavingin the rotation.

Evaluation by the farmer:
J High preceding crop value

J Work extensively
J Broader distribution of the cultivation risk 

among several crops 

Success conditions and risks:
Å High water demand during flowering and grain filling
Å Doves picking emerging beans from the soil
Å Rabbits
Å Painted lady
Å Sclerotinia, mildew infection

Productions:ᵟGrains for Food XA Grains for Feed ᵟForage XCropbenefits

A) Preparation for Sowing: 
Å Tillage 1 weekbeforesowing, mechanicalweeding.
Å Flat seedbed(otherwiseproblemswith harvesting).
Å Seedingat beginning of April (soil temperature>

10 degrees).
Å Usual cerealsdrill machine.
Å Sowing depth: 3-4 cm.

B) Variety:
Åmerlin (OOO-variety; very early).
Å Sowing density: 70 beans/m2.
Å Seedsinoculation with rhizobia (Product: Hi Stick)
Å Attention: rhizobia do not tolerate UV light and

heat, inoculateseedimmediately beforesowing.

D) 0,5-1 days after sowing:
Rolling the soil to ensurebetterseed-
soil contact and to make sure that
thereareno stoneson thesoil surface,
that could get into the cutterbar
during harvesting.

C) Choice of variety:
Å 0000 varietiesarenot recommendeddue

to low yield performance. The later the
variety is graded, the higher the yield
and proteincontent.

Å Selectvarietiesin a way that harvesting
can takeplacein Septemberin any case. F) Ready for Harvest:

Å soybeanis ready for harvesting when
the leaves have mostly fallen, and
sunny weatherconditions prevail.

Å Thebeansshould rattle in the podsat
harvesttime.

ÅOptimum moisture content of the
beansfor harvesting12-15%.

E) Fertilization :
Å Nonitrogen fertilisation necessary.
Å Ensure that the soil is adequately

supplied with phosphorus and
potassium.

G) Harvest:
Å Commoncombineharvester,

without croplifter cutterbar
not toobroad.

Å As the lower pods of the
soybean plant are already
setvery low, a low cutterbar
position is very important
< 10 cm abovetheground.

H) Thermaltreatment:
Necessaryto inactivate the anti -
nutritional ingredients and thus
makethemusablefor animal feed.

Authors: 
Ina Stute
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Different legumes for better soil fertility on 

a large farm in eastern Germany

Objectives: 
ÅLucerne and Fababeans: production of own protein feed

for the cattle
ÅLucerne: extensive cultivation of fields with low water 

storage capacity

Uckermark, Germany
Å 2 200 ha farmland
Å 1 500 heifers and bulls
Å Conventional farming
Å Soil: sandy loam

Benefitsfor the rotation:
Å Increase of the humus content
ÅNitrogen fertilizer saving
ÅPhytosanitaryeffects
ÅEqualisingthe workload in the wheat harvest

Evaluation by the farmer:
J Improvedsoilsturcture
J High precedingcropeffect

KLow market performance of legumes. Profitability only 
given through subsidies.

Successconditions and risks:
Å Cultivation of faba beanson better soils
Å Insufficient water supply during flowering
Å Sowing too late
Å Bruchid beetle

Productions:ᵟGrains for Food XA Grains for Feed XForage XCropbenefits
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Sowing
Å Directsowingin theendof Januaryor in February.
Å Sowing, whenthesoil hasdriedoff .
Å Sowing depth: approx. 6 cm.
Å Variety: Fuego.
Å Sowing density: 45 grains/m 2

Inputs
Å Fertilizer: cattlemanure.
Å Pesticides: Glyphosatebeforeplant emergence.
ÅWeeding: Mechanical.
ÅOne-time treatmentwith insecticide.

Lucerne:
Å grow on 5 % of the arable land
Å Fields with soil problems
Å Permanently for 5 years 
Å No manure
ÅWhen sowing: 5-10% grass for 

better soil cover
Å Trims: 3-5 per year

Harvest and storing
Å End of August/ beginning

of September
Å Drying temperature: max.

45 degrees
Å Storage at a grain

moisture< 14%.
Å Storagetemperature: 12-15

degrees


