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Leader: Anna Camilla Moonen (Scuola Superiore Sant’Anna (SSSA)) 

Partner: Centro di Ricerche Agro-Ambientali "Enrico Avanzi" (CIRAA), HORTA srl, ISEA srl 

Other stakeholders: Prof. Luigi Russi (Uni PG)  

 

 

 

 

 

 

 

 

 

 

 

 

In particular, this task aims to provide farmers in central Italy with a set of well-defined cover crops from which they 

can select legumes with the best characteristics for two specific cropping systems (CS): 

CS1) Relay cropping of legume species with durum wheat (Partners: SSSA, CIRAA, HORTA, ISEA) 

CS2) No-till (or reduced till) vegetable systems. (Partners: SSSA, CIRAA, Uni-PG) 

 

 

IWMPRAISE 
Work Package 2 Innovation hub 

Task 2.5 

Sub Task 2.5.1 

IWMPRAISE supports the implementation of innovative and effective Integrated Weed Management (IWM) 

practices in European agriculture to improve agronomic, economic and environmental sustainability. 

 WP 2 The overall objectives are to create new knowledge and tools and revisit existing knowledge and 

tools for the implementation of IWM strategies and weed monitoring to further reduce herbicide 

dependency. 

 

 Task 2.5 Cover crops are of special interest for IWM programs. The main challenges to improve large-

scale uptake of cover crops/mulches in conventional cropping systems are related to 1) development 

of adapted varieties, 2) decrease the reliance on glyphosate for cover /mulch termination and 3) 

quantification of trade-offs. 

 

 Sub Task 2.5.1 Different species and varieties of new potential cover crop/mulch species 

based on field tests undertaken in the participating countries will be screened under 

different environmental conditions to ultimately provide catalogues for farmers to select for 

the best cover crop varieties. The catalogue will contain species already used as cover crops 

and natural occurring species showing interesting potential in providing services expected 

from subsidiary crops. 

 

 

https://www.santannapisa.it/it
https://www.avanzi.unipi.it/
http://www.horta-srl.it/
http://www.agroservicespa.it/it/home-1634.html
http://www.unipg.it/pagina-personale?n=luigi.russi
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CS1-Summary description of cropping system  

 

 

CS1-Selection of cover crops 

 

 

 

 

 

 

 

 

 
Relay cropping of legumes species with durum wheat aimed at suppressing weeds in spring and cover the soil, 

after wheat harvest, until the following crop.  
Partners: CIRAA, HORTA, ISEA 

 
Option 1.1 Annual legume species: will be able to 

improve the weed control in spring before wheat harvest as 
living mulch. In the post-harvest period the cover crops will be 
able to improve weed control as natural dead mulch until the 
follow cash crop 

 

 
Option 2 perennial legume species:  will be able to 

improve weed control in spring, before wheat harvest, and in the 
post-harvest period with a living mulch. Perennial legume species 
in this system can be used for forage production by farmers. 

 
 

 
Option 1.2 Annual legume species self-reseeding:  
will be able to improve weed control in spring as living mulch 
before wheat harvest. In the post-harvest period the cover 
crops will be able to improve the weed control as natural dead 
mulch. These crops can germinate by seed in autumn and will 
be able to cover the soil until the following crop as living mulch 

Objective: 

Select the best legume species tested for relay cropping with durum wheat in Mediterranean conditions. The focus 

will be on weed control before and after wheat harvest working at crop rotation level. N fertilization will also be 

considered both in wheat and in the following cash crop. 

Hypothesis:  

H1: Legume cover crops will be able to improve weed control in spring, after wheat harvest and in the following cash 

crops, and improve soil fertility, in particular N fertility, to the advantage of the following cash crop (e.g. sunflower) 

H2: The best performing legumes will show a good weed control without over competing with the cash crops. 

H3: The presence of legume cover crops will improve wheat yield and grain quality. 

H4: There will be differences in N fertilization by the different legumes tested. 
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Legume species in the trial 

We are selecting the annual, annual self-seeding and 

periennial legume species. 

 

 

  

 

 

Experimental design 

The experimental field is located at the Centre for Agro-Environmental Research of the University of Pisa (CIRAA), in 

San Piero a Grado (Pisa, Tuscany). We will test about 30 legume species in randomized plots and each treatment will 

be repeated four times. We have sown wheat durum in November 2017 (Var. MINOSSE provided by ISEA) and we 

will relay sow the legume in wheat before the elongation phase. This trial will be tested at the experimental field of 

HORTA in Ravenna well as, for testing some legumes in different environmental conditions.  

Traits on which we focus in the selection: 

 Germination and emergence  

 Phenological phases 

 Biomass 

 Weeds population (density and species) 

 Soil cover 

Effect on wheat: 

 Yield 

 Grain quality 

 N fertilization 

Effect in follow cash crop: 

 N fertilization 

 Effect on weed population 

 

Fig. 1 Experimental field at CIRAA (43°40’7.23N, 10°18’31.5’’ E) 
(Immagini ©2017 Google) 
 

Fig. 2 Sowing of durum wheat (Var. MINOSSE) 

Fig. 3 Experimental fields at Horta, Ravenna.  
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CS2-Summary description of cropping system  

 

CS2-Selection of cover crops 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Perennial or annual reseeding legumes species as living mulch to suppress weeds and improve soil chemical, 

physical and biological fertility in reduced till vegetables system.  
Partner: SSSA, CIRAA, Uni-PG 

 

 
Option 1 Annual reseeding legume species: direct 

weed control in winter followed by a natural dead mulch in the 
dry summer period. At the end of summer the legume cover 
will emerge from seeds. 

 
Option 2 perennial legume species: direct weed control 

of the legume in winter followed by a living mulch in which 
vegetables are transplanted. 

 

 
 

Objective: 

Selection of legumes (annual self-reseeding or perennial) well adapted to create a permanent and dense living mulch 

for no-till (or reduced till) vegetable systems. These legumes should not be competitive and have a low water use 

requirement.  

 
Hypothesis:   

H1: A permanent and dense living mulch or dead mulch allows a good weed control: 

 Annual legume species with high self-reseeding capacity will be able to improve weed control in summer 

(dead mulch) and in winter (living mulch), limiting the potential water competition with summer vegetable 

crops. Soil cover capacity of self-reseeding legumes in following seasons will differ based on seed hardness 

of the different legumes. 

 Perennial legume species will be able to improve weed control all over the year as living mulch.  

H2: Legume species with prostrate habitus, moderate biomass growth and low water use will show reduced 

competition with the crop and suppress weeds adequately, thus improving crop yield and cost efficiency.  

H3: The presence of legumes in the system will improve soil fertility, in particular N fertility. 

 

Experimental design 

The experimental field is located at the Centre for Agro-Environmental Research of the University of Pisa (CIRAA), in 

San Piero a Grado (Pisa). We will test 28 legume species in randomized plots and each treatment will repeat four 

time. This trial will be tested at Perugia University (Uni-PG) well as, for testing some legume in different 

environmental conditions.  
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Traits on which we focus in the selection: 

 Phenological traits 

 Biomass 

 Weeds population (density and 
species) 

 Soil cover capacity 

 Valuation of annual species about self- 
seeding capacity and seed hardness 

 

Fig. 3 Experimental field at CIRAA (43°40’42.11’’ N, 10°20’06.18’’ E) 
(Immagini ©2017 Google) 
 

Fig. 4 Experimental field with plots (5 m2) 

Legume species in test 

Perennial legume species 

 Lotus corniculatus cv. Giada, Leo  

 Trifolium repens cv. Huia, Haifa, Rivendel, 

RD84, Pipolina 

Annual legume species self-seeding 

 Medicago rigidula cv. Ampus 

 Medicago polymorpha cv. Anglona, Scimitar, 

Maugui. Ecotypes: provided by Uni-PG  

 Medicago truncatula cv. Paraggio 

 Medicago orbicularis Mix ecotypes provided by 

Uni-PG 

 Trifolium subterraneum Sub subterraneum 
 cv. Campeda, Delkeith. Sub. brachycalicinum 

cv. Fontanabona, Antas 
 Trifolium michelianum cv. Paradana 

 Trifolium vesciculosum cv. Zulu 

 

 

 

 

 

 

 

 

 

 

Fig. 5 plots seeding machine 


