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FORAGE MAIZE

Forage maize (or ‘fodder’ maize) which has been genetically modified to be tolerant to AgrEvo’s herbicide, glufosinate (Liberty), is to be included in UK farm scale trials from 2000-2003 to investigate the impact of using such crops on the environment.

Maize (Zea mays) is grown in the southern half of England on an increasingly larger scale.  Harvested forage maize is made into silage to preserve it and then fed to cattle.  It is a very palatable and high quality animal feed.

UK Farm Scale Trials
with Forage Maize

There will be up to 25 sites in England, each of 2-10 hectares (5-25 acres) in size.  The insects and weeds in the GM crop will be compared to those in a similar non-GM variety.  Monitoring of gene transfer to other maize will also be carried out.

The management of the GM crops will follow industry guidelines so there will be a minimum 50 metre separation distance from any neighbouring maize crop and 200 metres from sweetcorn.  After the trial, the harvested maize will be buried in a landfill site or destroyed by herbicide or mechanical means, or both.

The Government pays all the research costs (currently £4.4 million between March 1999 and December 2003) and the industry provides the seed, identifies the trial farms and pays farmers a ‘compensation package’.  Farmers are thought to receive about £1,000 per hectare.

How the Maize has been
Genetically Modified

The maize has been genetically modified to be tolerant to the broad spectrum herbicide, glufosinate (trade name, ‘Liberty’).  AgrEvo (part of the multi-national company, Aventis) produces both the herbicide and the GM maize.  Liberty kills weeds by inhibiting an enzyme in the plant which causes levels of ammonia to rise and the plant to die.

A bacterial gene, which produces an enzyme that detoxifies the herbicide, is transferred into the GM maize so that the crop is not affected.  Another gene to switch on the tolerance gene is also transferred as well as a disrupted antibiotic resistance gene which was originally intended as a marker gene.  (Marker genes are used to indicate whether a genetic modification has been successful.)  The table at the end of this fact sheet lists all the genes used in the plants.

Because the maize has been modified to tolerate Liberty, farmers will be able to spray their crop with the herbicide, killing all the weeds but not harming the crop.  The GM crop and herbicide system is known as ‘Liberty Link’.

The Potential for Cross-Pollination

Maize evolved in Central and South America and there are no wild relatives of maize in the UK with which the GM maize can cross.

However, the GM maize could cross-pollinate neighbouring non-GM or organic maize crops.  Maize pollen can travel at least 500-700 metres and still be viable and distances of several kilometres have even been reported.

Some maize is grown organically in England, and organic standards require avoidance of contamination by GM crops.  For example, if an organic farm is within 6 miles of a GM trial it must inform the certifying body to determine whether its organic status is at risk and what steps to take.  For maize, therefore, the most serious issue relating to cross-pollination is whether the livelihoods of organic and non-GM maize growers are put at risk.

Herbicide Safety

AgrEvo claims that glufosinate is ‘environmentally friendly’ as it is less toxic than some other herbicides.  However, glufosinate is not only toxic to plants and aquatic life, but can also affect humans.  Symptoms of glufosinate poisoning in humans include convulsions and short-term memory loss  and studies have shown that it can cause deformities in rat and mouse embryo cultures.  The increased use of this chemical may pose health risks for farm workers.  Glufosinate also kills many soil bacteria and fungi so may affect soil microflora.

Concerns about the Trials

The farm scale trials are being presented by Government and the industry as addressing all the outstanding issues.  However:

· The trials are short term and will not be able to identify long term, cumulative environmental impacts.

· How cross-contamination of neighbouring conventional and organic crops will be handled in the long term is unclear.

· Studies of soil microflora are not included in the trials.

· As yet, there are no regulations addressing the safety of feeding GM crops to animals.

· Many food producers and retailers are now asking for meat produced from animals which have not been fed on GM material so there may not be a market for GM forage maize.

· There is no legal liability for any environmental harm caused by releases of GM crops.

· The taxpayer is financing safety testing which should be funded by the industry.

· There is no process of local or national public consultation.

The genes transferred into forage maize

Gene
Function

pat – gives tolerance to glufosinate (of synthetic origin but identical to pat gene of the bacteria, Streptomyces viridochromogenes)
Makes the plant tolerant to the herbicide glufosinate.

Cauliflower mosaic virus 35 S promoter and terminator genes
Switches on and off the activity of the herbicide tolerance gene.

Disrupted copy of the ampicillin resistance gene under control of bacterial regulatory sequences
An antibiotic marker gene used in the production of the crop.  The gene is disrupted and is not likely to give rise to antibiotic resistance if transferred.

Origin of replication sequence from the pUC plasmid
Remnant genetic material from the vector used to transfer the genes.  Has no role in the crop.
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