Perennial weeds in organic arable farming – challenges & dilemmas
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Introduction

Long-term control of perennial weeds create a challenge in organic farming, especially in arable farming. Perennial weeds are most often controlled by tillage, often stubble tillage after harvest of cereals or short-term tillage during the summer (Melander et al., 2005). Tillage leads to increased leaching of nutrients (Askegaard et al., 2005), which is unacceptable for the environment and in turn renders the succeeding crop less competitive compared to the perennial weeds – thus initiating a vicious circle. 

Challenge: Coping with perennial weeds

It is important to think of prevention and cultural control of perennial weeds as a supplement to mechanical control, and to understand the biology and growth habits of the different types of perennial weeds. For example, Elytrigia repens only has rhizomes in the upper layer of the soil, within the ploughing depth, and does not seem to be harmed by a green manure with many cuttings. Cirsium arvense has roots down to at least 2 m, and responds with decrease to a green manure with many cuttings. 

Dilemma: Soil fertility

Even in a field where perennial weeds are not very abundant, they may be introduced and spread very quickly. Soil fertility is one important limitation, and low fertility may be the opening for perennial weeds to establish. This could be countered by growing a green manure such as grass-clover or alfalfa for at least one year and this contributes to suppressing some perennial weeds such as C. arvense (Rasmussen et al., 2005). But a whole-season green manure crop excludes the farmer from cultivating a cash crop in that period. It is quite difficult to calculate the economical benefits of such a green manure. The green manure should be cut repeatedly, and the cuttings could be used for biogas decomposition – which has the extra advantage that the degassed slurry could be utilized as manure in other crops (Jørgensen & Kristensen, 2004). 

Dilemma: Crop rotation

Another limitation is the crop rotation, choice of crops within the rotation and choice of cultivars. The crops in the crop rotation should be highly competitive, e.g. open crops such as pulses should be grown in mixture with cereals to increase competitiveness (Jensen et al., 2005). But this type of crop is not always very popular in the market, and thus may not bring the farmer the income needed. The choice of more competitive cultivars is gradually becoming easier, as indications of the competitiveness of cultivars are published (Hansen, P.K., pers. comm.). But the competitive cultivars may be low yielding, not have the correct quality etc. Spring sown crops allow for a long period with catch crops in the autumn and a late winter or early spring ploughing, which buries the reproductive organs of the perennial weeds so that the crop may get a head start in the spring. Many spring crops have lower yields than their autumn-sown counterparts, but in some cases such as wheat they may have a better quality. 

Dilemma: Manure

While manure may aid the crop so that it becomes more competitive against the weeds, it also makes the crop more competitive against the catch crop that may be undersown, so that the competitiveness of this catch crop is reduced (Rasmussen et al, 2006). Initial investigations in crop rotations with and without manure and with and without grass-clover green manure indicate that at low yield levels, without manure, increasing amounts of E. repens have less effect than at higher yield levels, but in the systems with grass-clover green manure yields are less affected by E. repens than in systems without green manure (Rasmussen, I.A., unpubl. obs.)

Dilemma: Catch crops

Many organic farmers aim to include catch crops in the rotation after cereals or pulses. The catch crops are intended to retain nutrients in the upper layer of the soil, and if legumes are included, they can also increase the nitrogen level in the soil through N-fixation. The catch crops also impose competition on weeds, and may contribute to the reduction of annual weeds. The role of catch crops in relation to perennial weeds is less well understood. Well-established and fast-growing catch crops may impose competition on perennial weeds so that they are reduced compared to no catch crop and no other treatment. But they may not reduce the perennial weeds as much as stubble cultivation would.

Challenges to research

While the challenges presented may be difficult to handle for the organic farmer, it is important that research attempts to evaluate all the important interactions. It may be possible to present ways to control the perennial weeds mechanically in autumn, but if no consideration is included about the risk of leaching of nutrients, such knowledge may be of little worth to the farmer. Collaboration between researchers in different fields may be the answer, and perhaps in turn be able to show the way.
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