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Relay intercropping of legumes in durum wheat: effects at crop rotation level 
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Hedysarum coronarium
Trifolium repens
Medicago lupulina
Medicago sativa

Trifolium incarnatum
Trifolium resupinatum
Vicia villosa
Trifolium michelianum

Medicago polymorpha
Medicago scutellata
Medicago truncatula
Trifolium subterraneum 

subsp. brachycalycinum

Experiment carried out at the Centre for Agro-environmental Research (CIRAA) “E. Avanzi” , Pisa, Italy. 

2020

Legumes used in the second repetition of the experiment





Which characteristics should legumes have for this system? 

Intercropping period After wheat harvest
Following crop 

(sorghum)

• No competition with the 
main crop

• Improve grain quality
• Improve weed control
• Not hinder the harvest 

operation

• Weed control
• High biomass production (perennial and self-reseeding legume)
• High re-growth capacity (self-reseeding legume)

• Weed control
• Increase biomass

production

Perennial

Dead mulch

Cover crop

Dead mulch + Cover crop
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1) Wheat biomass (Total biomass and grain) 2) Legume biomass accumulation 3) Weed control

Selection of suitable legumes for relay intercropping with durum wheat in Mediterranean cereal-based cropping systems

Wheat harvest time



Straw: n.s.

Grain: n.s.

HI: n.s.

Trifolium resupinatum (TRFRS)

Wheat biomass (straw and grain)

CNTR: Wheat as sole crop stand, MEDSA: Medicago sativa, TRFRE: Trifolium repens, HESCO: Hedysarum coronarium, MEDLU: Medicago lupulina,
MEDPO: Medicago polymorpha, TRFSU: Trifolium subterraneum,  TRFIN: Trifolium incarnatum, TRFRS: Trifolium resupinatum.

Medicago sativa (MEDSA)

Perennial Annual s. seed. Annual



MEDSA: Medicago sativa, TRFRE: Trifolium repens, HESCO: Hedysarum
coronarium, MEDLU: Medicago lupulina, MEDPO: Medicago
polymorpha, TRFSU: Trifolium subterraneum,  TRFIN: Trifolium
incarnatum, TRFRS: Trifolium resupinatum.

Trifolium subterraneum (TRFSU)Hedysarum coronarium (TRFSU)

Legume biomass accumulation

P<0.05

Perennial Annual s. seed. Annual



Dead mulch
Trifolium subterraneum (TRFSU)

Medicago sativa  (MEDLU)

Control plot (CNTR)

Weed control

CNTR: Wheat as sole crop stand, 
MEDSA: Medicago sativa, TRFRE: 
Trifolium repens, HESCO: Hedysarum
coronarium, MEDLU: Medicago
lupulina, MEDPO: Medicago
polymorpha, TRFSU: Trifolium
subterraneum,  TRFIN: Trifolium
incarnatum, TRFRS: Trifolium
resupinatum.Perennial Annual s. seed. Annual

P<0.05



1) Legume biomass accumulation 2) Weed control

Selection of suitable legumes for relay intercropping with durum wheat in Mediterranean cereal-based cropping systems

Legumes termination



Legume biomass accumulation and weed control

CNTR: Wheat as sole crop stand, MEDSA: Medicago sativa, TRFRE: Trifolium repens, HESCO: Hedysarum coronarium, MEDLU: Medicago lupulina, MEDPO: 
Medicago polymorpha, TRFSU: Trifolium subterraneum,  TRFIN: Trifolium incarnatum, TRFRS: Trifolium resupinatum.

Perennial PerennialAnnual s. seed. Annual AnnualAnnual s. seed.

P<0.05 P<0.05



Control plot (CNTR) Trifolium subterraneum (TRFSU)

Weed control



Selection of suitable legumes for relay intercropping with durum wheat in Mediterranean cereal-based cropping systems

Subsequent sorghum
Residual effects of 
legumes on:

1) Sorghum biomass
2) Effects on weeds*

*(Data not shown)



Sorghum biomass production

CNTR: Wheat as sole crop stand, MEDSA: Medicago sativa, TRFRE: 
Trifolium repens, HESCO: Hedysarum coronarium, MEDLU: Medicago
lupulina, MEDPO: Medicago polymorpha, TRFSU: Trifolium
subterraneum,  TRFIN: Trifolium incarnatum, TRFRS: Trifolium
resupinatum.
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