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The proposed introduction of genetically modified herbicide tolerant (GMHT) crops, with claims of improved weed control, has prompted fears about possible environmental impacts of their widespread adoption, particularly on arable weeds, insects and associated farmland birds.  In conventional sugar beet, good weed control is essential to produce economically viable yields.  Thus very few weeds are present throughout the season in most crops. However, the few crops that are weedy do offer a food source for birds.  It is the potential loss of these weedy crops, amid general alarm over population decline of farmland bird species, that has prompted concerns about genetically modified herbicide tolerant (GMHT) technology.

Our novel approach to weed management in GMHT sugar beet exploits the much greater flexibility and efficacy of the broad-spectrum herbicides, glyphosate and glufosinate-ammonium, to which GM tolerances have been produced. We have developed a simple over-the-row band spraying technique to control in-row weeds first, whilst those between the rows can be controlled by a later overall spray application. This exploits both the temporal and spatial flexibility offered by the GMHT system, to allow weed control tailored precisely to avoidance of competition and the achievement of specified conservation objectives, e.g. for the stone curlew (Burhinus oedicnemus) or the skylark (Alauda arvensis), both species of current conservation concern in the UK .

Two series of experiments have tested the hypothesis that in GMHT systems, weed management options could be found which would benefit weed and invertebrate populations of relevance to farmland birds without reducing crop yield. The results suggest that weed control with overall glyphosate applications should commence around 275°Cd for optimum yield return and before 535°Cd if significant yield loss is to be avoided.  Results from the band-spray treatments suggest that, following a first spray applied at between 207 and 530°Cd after sowing, the second could be applied much later between 586°Cd and 725°Cd (average 656 °Cd) before significant reductions in yield compared to the conventional regime occur.  Fewest carabids and staphylinids were found in plots treated with conventional herbicides or early overall applications of glyphosate, and most where weed control was delayed or partial as in the band sprayed plots. 

Taken together, our results demonstrate that by using the band spraying approach, crops can be managed for enhanced weed and insect biomass without compromising yield, thus potentially offering food and shelter to farmland birds and other wildlife.  These results could be applicable widely to other row crops, and suggest that creative use of GMHT technology could be a powerful tool for developing more sustainable farming systems in the future.   

