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Intercropping to improve the nutritional qual-
ity of wheat under low-input conditions

Problem

The protein content of bread wheat grown under low-
input conditions depends on the soil N content and is in
most cases low, requiring alternative ways to increase
protein content and nutritional quality.

Intercropping can improve the nutritional quality of
bread wheat grown under low input conditions and in-
crease resource use efficiency and crop productivity.

Benefits

Intercropping pea significantly increased the grain pro-
tein concentration of bread wheat compared to their
sole crops. Cereal-legume intercropping elevates the
nutritional density of wheat grain, reducing depend-
ence on synthetic fertilisers while contributing to food
and nutritional security.

Practical recommendations

Applicability box

Theme

Cropping systems, Arable crops, Nutritive values
Keywords

Low input agriculture, Cereal crops, Legumes, Proteins
Context

Temperate areas, Mediterranean climate.

Application time

Autumn crops.

Required time, if relevant

No additional time during cultivation. The harvested
crop needs to be separated at a collection point.

Period of impact, if relevant

Duration of the crop.

Equipment

Standard machinery used for wheat cultivation.
Best in

Winter cereals and legumes and especially in rain-fed
agricultural systems under low input conditions.

Seed bed preparation: the seed bed should not be too fine after cultivation.
Varieties: select cultivars (cereal and grain legume) with the same maturity time taking the local
seed costs and availability on the market into account.

Sowing densities and machinery

o Mix the seeds 75% grain legume and 25% cereal (compared to the standard crop density
of both crops) in the seed tank, check that the mixture is homogenous, and sow with a
conventional seeder.
o Use the same row spacing as for cereals.
o Check matching seed depth and homogeneity of the mixture.
¢ Protein content: mixtures with different crop species increased protein content.
e Harvest: adjust the height of the harvester to pick up grain legumes close to the ground.
e Separate a part of your field before sowing and apply the mixture.
o Cultivate the rest of the field as usual and compare the intercrop to the sole crop cereals and/or
legumes.
o Test this method under your own farm conditions. You can communicate your experience with us
as well as with other farmers, advisors, and scientists.
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Treatments

Figure 1. Grain protein content of bread wheat under monocropping and intercropping systems in Commercials
farms (1, 2 and 3) and University farms.

Figure 2. Initial growth of wheat with pea in an intercropping Figure 3. Mixture of different intercropping systems in Com-
system in University farm. mercial farm 1 (Giannitsa).

Figure 4. Intercropping systems of cereal and legume in Com- Figure 5. Intercropping systems of cereal and legume in Com-
mercial farm 2 (Kilkis). mercial farm 3 (Galateia).
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Further information

Further readings
o Pankou, C., Lithourgidis, A., Dordas, C. Effect of Irrigation on Intercropping Systems of Wheat
(Triticum aestivum L.) with Pea (Pisum sativum L.). Agronomy 2021, 11, 283.
o Michalitsis, A.; Papakaloudis, P.; Pankou, C.; Lithourgidis, A.; Menexes, G.; Dordas, C. Effect of
cultivar on faba bean—wheat intercrop productivity under a Mediterranean environment. Agron-
omy 2024, 14 (1), 70.

o Check the Organic Farm Knowledge Platform for more practical recommendations.
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H ocuykoaAAiépyela ptTOopEl va BEATIWOEN TN

O1aTPO@IKN) agia Tou
XOMNAEG EICPOEG

MpoBAnua

H trepiekTIKOTNTA O TTPWTEiIVN Tou PHaAakoU aiTapiou
TTOU KOAMNIEPYEITAI UTTO OUVONKEG XOUNAWY EI0POWV
eCapTdTal amd TNV TTEPIEKTIKOTNTA TOU €DAQPOUG OE
AlwTo Kal, OTIG TIEPIOOOTEPEG TTEPITITWOEIG, Eival
XounAR. Auté kaBiotd avaykaia Tnv avalntnon
EVOMOKTIKWY  TPOTTWV  yia  Tnv  auénon  Tng
TTEPIEKTIKOTNTAG OE  TIPWTEIVN KAl TNG OUVOAIKNAG
dIaTPOWIKNAG TTOIOTATAG.

H ouykaAAiEpyela uTTopEi va BeATIWGE TN dIATPOPIKN
TToI6TNTA TOU JOAAKOU OITapIoU TToU KAAAIEPYEiITAl UTTO
OUVONKEG XauNAWV €1I0pOWV Kal va auffoel Tnv
ATTOdOTIKOTNTA XPoNG TWY TTOPWY TOU TTEPIBAAAOVTOG
Kar TNV TTOpaywylikoTnTa  TOU  OUCTHPOTOG
KOANIEPYEIQG.

H ouykaAAiépyeia pe PmmCEN alénoe onuavTiKa Tn
OUYKEVTPWON TTPWTEIVNG OTOUG KOKKOUG TOU PAAOKOU
oITapiou o€ oUYKPIoN ME TIG MOVOKAAMEPYEIEG TOUG

OITOPIOU KATW aTTd

MAaioio EQapuoyng

Ofpata

>uoThuara kaAAiEpyelag, ApoTpaieg KAANIEPYEIEG,
AlaTpo@IkA TToI0TNTA.

NEgeig kKA£1B14

lewpyia xapunAwv eiopowy, ZiTned, Yuxaven, Alatpo@IkA
ToI0TNTA, [MEPIEKTIKOTNTA OE TTPWTEIVN.

Mepioxn epapuoyrig

EUkpateg mreploxég, Meooyelakd KAipa.

Xpovog epappoyrig

POIvoTTWPIVEG KOANIEPYEIES.

ATtraiToUpevog xpovog

Agv uttdpyel emITTAEOV XPOVOG KATA TN SIAPKEIX TNG
KOAAIEPYEIOG. 2TO GuYKOUIZOPEVO TTPOIGV Ba TTPETTEl va
yivel dlaxwpIiopog Katd Tn d1odikacia TnG GUAAOYNG.
Mepiodog epappoyng

Aidpkeia TG KAAAIEPYEIQG.

ESomAiouég

ZuvnBiopéva uNXavAUOTA TTOU XPNOIKMOTIoIoUVTal VIO TNV
KaAAIEpyEIa OITapIoU.

KaAUTtepo o€
Xelpepivd oitnpd Kal puxaven Kai £101KG o€ cUaTAPATA
ENPIKNG YEWPYIOG PE XAUNAES EIOPOEG.

(ZxAua 1). H ouykaANi€pyeia oItnpwv-wuxavBwy evioxuel Tn BpeTTTIKA aia Tou aITapiou, PJEIWVOVTAG TNV
e¢aptnon atrd ouveBeTIKA AITTdopaTa Kal cUPBAAAOVTAG OTNV ETTICITIOTIKY Kal dIATPOPIKI aoPAAEIQ.

MpakTIKEG TTIPOTACEIG

o Mposgtoipacia omropokAivng: H atropokAivn de Ba TTpéTTel va gival UTTEPBOAIKA AETTTOKOKKN WETA TNV

Katepyaoia Tou edAPOUG.

o MoikiAieg: ETIAECTE TTOIKIAIEG (OITAPIOU Kol WwuyxavBoug) pe Tov idlo xpdvo wpipavong, AaufdvovTag
uTTOWN TO KOOTOG Kai TN S108€01uOTATA TWV TTOIKIAIWV OTAV ayopPd.

o [MMukvoTnTa OTTOPAG KAl PNXOoVAHATA:

o Avapeite Toug oTrépoug o€ avaloyia 75% otrépol Tou YuxavBoug kal 25% Tou oITapiou (o€
oUyKpION PE TNV TUTTIKA TTUKVOTNTA OTTOPAG Kal TwV 800 KAAAIEPYEIWV) OTO SOXEIO TWV OTTOPWV,
eNEYETE OTI TO PEiypa €ival OUOIOYEVEG KOl OTTEIPETE PE MiO CUUBATIKA OTTOPTIK) JNXAVH.

o XpnaolgoTtroifoTe TNV idla aréoTaon METAEU TWV YPAPPWY OTToPdg OTTWG Kal yia Ta aITnpd.

o EAéy&re 10 KATAAANAO BABOG OTTOPAG KAl N OUOIOYEVEIQ TOU HEIYUATOG.

o [MepIekTIKOTNTA O€ TTPWTEIVN: PeiypdaTa pe dlagopeTiKA €idn KaANIEpyEIWY UTTOPEI va 0dnyrRoouv o€

auénuévn TTEPIEKTIKOTNTA O€ TTPWTEIVN (ZXAMa 1).

o Zuykouidn: lMpooapudoTte 10 UWPOG TNG BePICOAAWVIOTKNAG YIO VO OUYKOMIOETE TOV KOPTTO TwV

Yuxavlwyv Kovta ato £6agog.

o
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o KoM\igpyrnote Tov UTTOAOITTO aypd OTTWG OUVABWG KAl CUYKPIVETE Tn OUYKOAAIEpyEld PE Tn
MovokaAAIEpyeia oITnPoU Kal/f) wuxaveoug.

O Zag ouvioToupe va dokiudoete authv TN PEBodo oTig BIKEG oag ouvbnikes KaANiEpyelag. MTTopeite va
MOIPACTEITE TNV EUTTEIPIa 0aG PaAdi Mag KaBWwG Kal e AAAOUG aypdTeS, YewpyIKoUg OUUBOUAOUG Kal

ETTIOTIOVEG.
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TxAMaA 1. MNePIeKTIKOTNTA O€ TTPWTEIVN TOu HOAOGKOU GITAPIOU O€ CUCTHHPATA JOVOKAAAIEPYEIOG KOl GUYKAAAIEPYEIOG OE EUTTOPIKA
aypokTipata (1, 2 kai 3) Kal 0TO ayPOKTNPA TOU TTAVETTIOTNHIOU.

dwroypagia 1. Apxikr avamtuén airapiol kai pumdediol o Pwroypagia 2. ZuoTAPATO CUYKAAAIEPYEIOG OITNPWY Kol
oUoTNUO GUYKAAAIEPYEIOG OTO QYPOKTNHA TOU TTAVETTIOTNMIOU.  Wuxavbwy O€ €UTTOPIKO aypOKTNHA OTNV  TIEPIOXH TWV
MNavvitowv.

Pwroypagia 3. XuoTApaTta cuykaANEpyelag oITnpwv Kal Pwroypagia 4. ZuoTAPATO CUYKAANIEQYEIOG OITNPWY KOl
wuxavlwv oe Epmropikd aypdktnua otnv mepioxn Tou KiIAkic.  wuxavlwv oe Eptmopikd aypdékTnua otnv TIEPIOXN TNG

laAdreiag.
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MeproodTepEg TTANPOPOPIES

Mepioodtepeg BiBAIOYpaQisg

o Pankou, C., Lithourgidis, A., Dordas, C. Effect of Irrigation on Intercropping Systems of Wheat ( Triticum aestivum
L.) with Pea (Pisum sativum L.). Agronomy 2021, 11, 283.

o Michalitsis, A.; Papakaloudis, P.; Pankou, C.; Lithourgidis, A.; Menexes, G.; Dordas, C. Effect of cultivar on faba
bean—wheat intercrop productivity under a Mediterranean environment. Agronomy 2024, 14 (1), 70.
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IntercropVALUES To £pyo auTto £xel wg oTOXO va agloTroinael Ta 0QEAN TNG GUYKAAAIEPYEIAG Y TOV GXEDIAoUG Kal Tn dlayeipian TTapaywyIkKwy,
TIOIKIAOJOPQWY, AVOEKTIKWY, KEPSOPOPWY, TTEPIBAANOVTIKA BILOIUWY CUOTNUATWY KAAANIEPYEIOG TTOU gival OTTOOEKTA YIO TOUG aypOTEG KAl TOUG
Popeig aTnv aAucida Tpogipwy. Qg TTOAUdIACTATO KOl TTOAUEPEG £PYO, CUYKEVTPWVEI ETTICTAHOVEG Kal TOTTIKOUG (POPEIG TTOU EKTTPOCWTTOUV TNV
aAugida Tpogipwy. MepihauBaver 27 cuppetéxovteg ammod 15 xwpeg (3 nTreipoug) ammd Pia eupeia TTOIKIAIA OPYAVWOEWY Kal EVOIOPEPOUEV WV
@opéwv. To épyo Ba diapkéael TEooepa xpovia kai Eekivnae Tov NoéuBpio Tou 2022.

loTéToTrOg TTPpOoYypdppaTog: hitps://intercropvalues.eu/
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