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ENVIRONMENTALLY-FRIENDLY CROP PROTECTION IN GM HERBICIDE-TOLERANT SUGAR BEET
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Broom’s Barn Research Station, Higham Bury St. Edmunds, UK

Weed control in GM sugar beet tolerant to the broad-spectrum herbicide, glyphosate, can be delayed much later than with conventional herbicide programmes without loss of yield, even when the first spray is applied as a band to retain weeds between the rows, to be removed later with overall sprays. This paper will describe results from three areas of research where the use of GM technology can contribute to novel methods of pest control.

1. Control of migrating pests
In trials where ground cover by weeds in untreated plots was greater than 35% the number of aphids colonising sugar beet in June was significantly higher in weed free plots, whether treated with conventional herbicides, or with glyphosate at the early stages of crop growth. Numbers in weedy plots, either treated late overall, or as a band at first application were significantly less. This effect was due to either increases in the numbers of predators attracted other aphid species on the weeds, or the confusing visual and olfactory signals from other plants within the crop canopy.

2. Control of potato cyst nematodes

Where potatoes are grown in rotation with sugar beet, volunteer potatoes are often a serious problem that is expensive and difficult to control in conventional varieties of beet. In GMHT varieties, glyphosate gives much better control than the recommended alternative, clopyralid. In four trials conducted in soils infested with potato cyst nematodes the number and yield of daughter tubers produced by planted ‘volunteer’ potatoes within a sugar beet crop was significantly reduced by one or two applications of glyphosate compared to the conventional programmes.  In addition, in three of these trials, the number of potato cyst nematode eggs in the soil was significantly reduced by 65-72% compared to the initial populations. Thus sugar beet could be used as a cleaning crop for this difficult weed, with the added bonus of reducing a potato pest in following crops in the rotation.

2. Encouragement of polyphagous predators
The retention of weeds for longer in GMHT sugar beet can enhance the populations of some insects, especially when weed numbers are sufficiently high to affect the micro-climate and ground cover within the crop canopy. In two of four field trials with glyphosate-tolerant sugar beet, there were significant correlations between weed biomass (including dead and dying weeds) in late July and the cumulative numbers of staphylinid beetles during the sampling period June-August. The correlations were much weaker, although still significant, for carabid beetles, but non-significant for spiders. The consequences enhancing populations of these polyphagous predators will be discussed.

