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Crop legumes used as green manure are a keystone for improving the sustain-
ability of agroecosystems due to their beneficial impacts on fertility building. 
But some legume green manures can also provide natural weed control through 
physical effects that change the soil environment, the release of nutrients that 
can influence the crop-weed competition, and allelopathic interactions due to 
the release of phytotoxic compounds. Weed control effects of some relevant 
crop legumes such as alfalfa, hairy vetch or common vetch have been thor-
oughly studied. But little attention has been drawn on faba bean (Vicia faba), 
a legume often grown in temperate areas such as Northwestern Spain as green 
manure in rotation with maize.

In two greenhouse experiments, we incorporated faba bean biomass into potted 
soil in order to test the short-term and medium-term effects on germination and 
early growth of maize and some accompanying weeds (Amaranthus retroflexus 
L., Echinochloa crus-galli (L.) P. Beauv. and Digitaria sanguinalis (L.) Scop.). 
Faba bean suppressed weed germination and establishment immediately after 
incorporation, resulting in a reduced weed density, although growth of weeds 
was enhanced in the medium-term probably due to the subsequent increasing 
availability of nutrients. In order to confirm these results, we conducted field 
experiments at two locations and two growing seasons. When compared with 
plots left fallow, plots where faba bean was incorporated showed apparent res-
idue-mediated reductions of weed density (from -15 to -70 %) and biomass 
(from -41 to -79 %).

Subsequently, we tested the aqueous extracts of faba bean biomass on maize 
and accompanying weeds by germination and early growth in vitro bioassays. 
Aqueous extracts inhibited the germination and early growth of weeds, where-
as maize was not affected. Further in vitro bioassays carried out on sealed con-
tainers demonstrated that volatiles released from faba bean biomass inhibited 
germination and early growth of weeds without affecting maize. After analysis 
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of the volatile fraction of faba bean biomass, we found several monoterpenes 
that can inhibit germination and early growth of weeds when present as vol-
atiles in the soil pores or dissolved at low concentrations in the soil solution. 
These results suggest that allelochemical compounds released from the de-
composing faba bean biomass into the soil are taking part in the global effects 
observed on weeds.

We attribute the observed short-term effects of faba bean on weeds to com-
bined allelopathic and nutritional factors. These effects make the use of faba 
bean green manure suitable as a part of a broader sustainable weed manage-
ment program. We believe that these results should encourage the use of faba 
bean in sustainable maize-based cropping systems.
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