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Working Group 4: Plant-plant interactions

Minutes of the WG4 Meeting
Participants:

Preben Klarskov Hansen (DK), Mette Klindt Andersen (DK), Stuart Swanston (GB), Ulla Didon (S), Jacob Weiner (DK), Goce Vasilevske (MK), Randi Frøseth (N), Fabio Faustini (IT), Jukka Salonen (FIN), Pentti Seuri (FIN), Sirkka Jaakkola (FIN), Maria Finckh (D), Lammert Bastiaans (NL) 
All participants introduced themselves, talked about their interests and current research in relation to the WG topic and expressed their expectations
Preben K. Hansen, DK: Has put together list of varieties with respect to their competitiveness. Has developed a competition index for screening purposes for both spring barley and winter-wheat. Currently testing cultivar mixtures with respect to weed suppression and other aspects of combining ability.

Expectations: Ability to network, discussion of methods and viewpoints.

Mette Klindt Andersen, DK: Competition and complementarity dynamics in intercrops: pea, barley, rape. Goals: How to best evaluate competition.

Expectations: exchange of ideas.

Stewart Swanston, UK: Malting quality in barley cultivar mixtures together with A. Newton. Important: uniformity of raw materials. The view of industry is that mixtures are heterogeneous, monocultures are uniform in quality. This view needs to be revised as the GxE effects with mixtures might be smaller due to compensation effects. While varieties and/ or batches are blended by the malsters for the distillers, there is great resistance against mixtures from the field. Important questions: predictability of mixture quality and effects of components onto each other.
Expectations: Move on collaboration on mixtures in terms of quality aspects.

Ulla Didon, S: Competition between varieties, especially barley. Allelochemicals as new project to evaluate effects onto weeds is currently being started. Also interested in cultivar mixtures especially with respect to weeds.

Expectations: Interested in collaboration with others, inspiration.

Jacob Weiner, DK: Interested in competition between individual plants. The relationship between agriculture and ecology needs to be strengthened and the ecological knowledge should be used in agriculture. E.g. weed suppression through uniformly spaced cereals instead of in rows.
Expectations: improved understanding of general principles.

Goce Vasilevske, MK: Average cereal yields in Macedonia about 3t. Interested in developing and selecting varieties for organic production. No experience with variety mixtures. Species varieties used to be common (rye-wheat) but not currently.

Expectations: Exchange and learn methods and possibly varieties for research. Joint experiments.
Randi Froseth, N: Work with organic cereal production in extension. Goal: increase organic cereal production, demonstrations, technical aspects and knowledge transfer. Project: Barley cv. mixture effects on, diseases, competition with weeds and yield stability. Studying root development among others.

Expectations: Inspiration, exchange of knowledge

Fabio Faustini, I: Field trials on durum wheat: Competitive ability index and earliness of varieties. Special interest: weed science, cover crops, cultural control.

Expectations: Contact with other researchers, exchange of ideas.

Jukka Salonen, FIN: Weed research. Reduced herbicide input, crop-weed competition, aspects of biodiversity, management of weed flora composition through rotation.
Expectations: Cultivar mixtures for weed control. New ideas are needed for crop production.
Pentti Seuri, FIN: Environmental research, ecological production. Take into account for sustainability mainly nutrient questions: utilisation, recycling, losses. Organic farming as important issue. Emphasis on the integration crop and animal production, crop rotations and intercropping. Problem of feeding cereals to ruminants instead of ley. 
Expectations: Feedback
Sirkka Jaakkola, FIN: Weed research, especially allelopathy of brassica cover crops.
Expectations: Exchange of research on allelopathy, new ideas.
Maria Finckh, D: Baking quality of wheat mixtures, cereal production with less energy input (more weed suppression instead of mechanical control). 
Expectations: Exchange of ideas, possibly joint trials.
Lammert Bastiaans, NL: Crop-weed interactions and intercropping. Interest in competition, manipulation of competitive interactions to improve weed suppression.
Expectations: Exchange of ideas.
Important general points and expectations:

- Weeds are very important in the system

- Mixtures with respect to weeds and quality are a main topic

- Exchange of ideas and expertise
Milestones and deliverables as described in the original project description were discussed. These seem to be a good representation of what the group wants to work on, except that in the first milestone maximise should be replaced by optimize. Furthermore, quality should be explicitly included as an important objective of the system.

Main points of interest to the group:

· Evaluation of weed suppression. Based on individual cultivars (traits) and mixtures 
· Performance of mixtures, particularly with respect to quality
Interactions with other WGs are needed for the different milestones:

1. Hypotheses on how mixtures should be constituted

2. Development of experimental set-ups: WG3 and WG5
3. Acquisition of project funds

4. Combine data from ongoing national studies: WG1
5. Development of procedures for screening varieties for their suitability for mixing: WG2
Further discussion on the various topics of interest

Topic 1 Weed suppression

General

Starting point would be the preparation of a review article on weed suppression of cereal crops, to have a good overview on what has been going on in this area. 

Action: Jacob Weiner will investigate the need for this, as recently some review papers have appeared on this or closely related topics

Competition indices 

Within the WG already two groups have developed a competition index for selecting competitive varieties. Preben Hansen has developed a selection index for spring barley and winter-wheat, based on light interception (at elongation), maximum plant height and LAI at flowering. Also the group of Fabio Faustini has developed a competitive index for durum wheat. This index is determined in mixture with weeds and the method requires a monoculture of weeds. A third index for variety testing is being used in Austria.

Action: Preben Hansen will coordinate the activities with respect to the competition indices. This forum seems a good opportunity for comparing, evaluating and improving the various indices. Data for this might be collected in the variety trials of WG6.

Allelopathy

Allelopathy was identified as an interesting trait for competitive cultivars. Still many question related to allelopathy re currently unresolved: which allelo-chemicals are involved, which processes are being affected (germination, growth), what kind of screening procedures are available (medium: agar, soil), which test-species should be used, do land-races contain more allelo-chemicals than modern varieties? Do mixtures have an additional effect (addition of different allelo-chemicals?). Currently two participants (Ulla Didon, Sirkka Jaakkola) are specifically working on this topic. Ulla has close collaboration with a Swedish breeding company, which is also represented in the Cost action (Nils-Ove Bertholdsson).
Action: Ulla Didon will coordinate the activities with respect to allelopathy.
Weed suppression of mixtures
Mixtures are expected to have a better weed-suppressing ability than pure stands. Important question is how to maximise this weed suppressing function of mixtures: should the best competitors be combined, or should components be complementary (either with respect to resource use and acquisition or with respect to the weed suppressing mechanism). There is a lot of interest in this specific topic. Preben Hansen (DK) has ongoing trials, in which the question is whether the competitive ability of a mixture can be improved by adding a very competitive cultivar to the mixture. Fabio Faustini has been working with mixtures of durum wheat. Furthermore, this topic is part of a project that has been submitted for Nordic funding (activity of Sweden, Norway, Finland and Denmark).

Action: Lammert Bastiaans will coordinate the activities on this topic.

Topic 2: Quality aspects of mixtures

Quality was identified as a major characteristic, particularly if the end-product needs to be processed (malting, baking). Experience learns that it is very difficult to convince end-users. It is often before hand assumed that the quality (uniformity) of mixtures is inferior. It is also not very clear what levels of heterogeneity are acceptable. An interesting hypothesis is that quality of mixtures might be far more stable than that of pure stands, due to compensatory mechanisms. 

Action: Stuart Swanston will coordinate the activities on this topic. 
Other issues
- One issue that came up very regular throughout the discussion is what might be the use of segregating populations. Could they be of use to farmers? Or could they help us in identifying the most suitable cultivars for a specific location? This topic is slightly out of the main scope of this WG, but it might be of interest to WG1 to realize that there is quite some interest in this topic.

- All participants are requested to inform other potential participants on this Cost-action and particularly on the activities within WG4

- The identified topics will be further discussed on during the October workshop. The coordinators will prepare these discussions.

- A separate WG-meeting was scheduled for February-March 2005 in one of the Nordic countries. Timing and place are closely related to the potential approval of the ‘Nordic-funded’ project, in which much of the issues of interest to WG4-participants are represented.  

