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GM Wheat: Cross-pollination and contamination 
 
3 May 2012  
 
Introduction 
 
The commercial cultivation of GM wheat on any scale would immediately create problems for 
farmers and the rest of the supply chain because of contamination of non-GM and organic wheat 
crops. This briefing reviews the evidence of both natural outcrossing between wheat varieties and 
accidental comingling of seeds or harvested crops in the supply chain. It also reports on recent 
research showing that GM wheat may be more likely to outcross than its parent non-GM variety. 
 
GM wheat 
Wheat is grown throughout the world. In 2010 wheat was grown on 216,974,683 hectares 
producing over 650 million tonnes of grain.i It is a vitally important crop for feeding people, livestock 
and poultry.  
 
Evidence from other GM crops, such as riceii and flax,iii shows that even small-scale test sites and 
cultivation can lead to seed lots and crops being contaminated with GM traits at low levels. Clear 
explanations as to the cause of these incidents have not been forthcoming. 
 
GM wheat has been on the wish list of biotech companies and GM proponents for many years.  
Monsanto developed a GM wheat tolerant to their weedkiller Roundup but then dropped 
commercial development in 2004 due to farmer opposition worldwideiv and fears of a consumer 
backlash similar to that which greeted the use of GM soya in food. Syngenta and BASF also 
experimented with developing GM wheat but, like Monsanto, have not brought any to the point of 
commercial cultivation. 
 
Globally there have been over 450 GM wheat test sites,v mostly in the US. GM traits suggested as 
future possibilities include: 
 

• Herbicide tolerance. 
• Altered gluten content (reduced and enhanced).  
• Pathogen resistance, increased phytase levels (to increase uptake of zinc and  iron in the 

diet). 
• Changes in dietary fibres and amino acid. 
• Drought tolerance. 
• Bioethanol production. 
• Nitrogen fixation.  

 
So far none of these traits have progressed to commercial approval.vi  
 
Cross-pollination in conventional wheat 
Common wheat (Triticum aestivum L.) is 99% self-pollinating, vii but outcrossing between different 
crops can occur due to wind-born pollen. Several factors contribute to the rates of outcrossing in 
wheat including: viii, ix, x and xi 

 
• The comparatively heavy weight of wheat pollen grains. 
• The short duration of pollen production. 
• The receptiveness of stigmas on the ovule. 
• The size of anthers. 
• The amount of pollen produced by the variety. 
• The timing of pollen production relative female flower opening. 
• The viability of pollen over time. 
• Availability of moisture. 
• Wind strength and direction during flowering. 
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In 2002-2003 Canadian researchers tracked outcrossing from a blue-grained variety of wheat.xii 
They found cross-pollination occurred at low levels (0.01%) at up to 190 metres in 2002 and at up 
to 2.75 kilometres in 2003.  
 
Another study found outcrossing in commercial scale crops at distances of up to 200 feet (61 
metres).xiii Most gene flow occurred within 100 feet (30.5 metres) of the pollen source, with rates of 
7.5% at distances of less than one foot. The highest rate of outcrossing at 200 feet was 0.25%.  
Higher rates at greater distances were recorded in commercial scale trials compared to smaller 
experimental plots because the pollen sources were greater.  
 
These studies show that outcrossing rates vary between varieties of wheat, which is explained by 
slightly differing floral structuresxiv and differences in male fertility. Semi-dwarf wheat varieties are 
more likely to outcross.xv  
 
Current isolation distances for certified wheat seed production of 30 feetxvi (9 metres) would 
therefore not be adequate to prevent GM contamination. 
 
Higher cross-pollination in GM wheat 
New research published in 2011 found that GM wheat varieties were more likely to outcross than 
the non-GM comparators:xvii 
 

“Although the overall outcrossing rate in the first experiment was only 3.4%, Bobwhite GM 
lines containing the Pm3b transgene were six times more likely than non-GM control lines 
to produce outcrossed offspring. There was additional variation in outcrossing rate among 
the four GM-lines, presumably due to the different transgene insertion events.” 

 
The authors attribute this difference to “more or less prolonged flowering time and stigma 
exposition among GM lines due to more or less reduced male fertility”, but they offered no 
explanation as to the cause of these differences or whether they were due to the genetic 
modification events, which can to induce changes in the recipient plants.xviii 
 
The enhanced outcrossing of GM wheat varieties in this trial took place at short distances within 
fields and would be more likely to give rise to contamination problems if there was seed 
contamination or if volunteer GM wheat plants germinated in a non-GM crop. 
 
Other sources of contamination 
There are many ways wheat and wheat products can become contaminated with GM wheat, or 
indeed other GM crops. These include: 
 

• Cross-pollination between GM and non-GM crops. 
• Presence of GM volunteers in a non-GM crop. 
• Admixture of seeds in storage or in seed drills. 
• Contamination of harvesting equipment moving between fields or between farms. 
• Contamination of trailers and elevators/silos on farm. 
• Contamination of trailers and elevators/silos in transit. 
• Comingling during processing. 

 
Wheat seed can become dormant if buried in dry soils and can remain so for two to three years.xix 
The current vogue for short rotations makes it likely a non-GM wheat crop following a GM crop will 
be contaminated through the presence of GM volunteers when soil conditions are right. 
 
The risk of contamination would greatly increase if seed companies, farmers, millers and 
merchants and food processors were handling GM and non-GM wheat on the same property or 
using the same equipment. There have been numerous GM contamination incidents around the 
world since the technology was introduced.xx The cause of these incidents is often not confirmed, 
but it is likely to involve one or more of the following: 
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• Inadequate separation distances between crops resulting in cross-pollination. 
• Human error. 
• Poor quality control (eg, failure to clean equipment between handling GM and non-GM 

crops). 
• Deliberate actions. 

 
Consequences for the food chain 

 
“According to the results of the analysed food supply chains, significant additional costs are 
expected by organising coexistence between genetically modified and non-GM products in 
the value chain from production of farm crops up to the production/processing levels of the 
single supply chains and by maintaining mandatory (or voluntary) thresholds and 
regulations.” xxi 

 
The existence of GM wheat in UK fields would immediately impose additional requirements on 
seed suppliers, farmers, grain hauliers and the rest of the supply chain. EU Regulation 1830/2003 
requires that GM ingredients in food and feed are fully traceable. This means that non-GM wheat 
would also have to be fully traceable to ensure any GM content is properly labelled and company 
policies on GM content are upheld.  
 
The EU-funded Co-Extra project looked at the likely costs associated with the coexistence and 
traceability of adopting commercial GM wheat cultivation. Based on limited data (especially from 
real-life experience) the project concluded:xxii  
 

“Additional costs of coexistence and segregation efforts are calculated with 38 or 86€ per 
hectare respectively for the Danish and German wheat crop production.”  

And  
“The total additional coexistence costs at the end of the value chain, which had to be added 
on the general producer price, are calculated with at least 25€ per tonne wheat starch in 
Germany, 11€ per ton wheat flour in Denmark.”  

 
Other research used US experience to build a theoretical model and concluded that conforming to 
traceability requirements would cost US$18 per tonne of non-GM wheat, although the model is 
sensitive to the thresholds adopted. 
 
Conclusions 
If GM wheat is widely grown contamination of non-GM seeds, crops and products would shortly 
follow. Indeed the evidence from the US and Canada is that such contamination can arise from test 
site planting or comparatively small areas of commercial cultivation.  
 
The research showing that GM varieties has a greater degree of outcrossing than non-GM 
counterparts emphasises the need to fully understand the function of genes and the impact of GM 
traits on existing gene expression in far greater depth before contemplating further developments 
of any GM varieties. 
 
The biotechnology industry has shown no inclination to compensate the rest of the food web when 
unforeseen contamination occurs unless those suffering take legal action.xxiii  The reluctance of the 
industry to accept liability for its products suggests that monitoring and clean-up work arising from 
routine contamination following the introduction of GM wheat would be left to seed companies, 
non-GM and organic farmers, millers, bakers and retailers.  
 
The environmental and health consequences of the contamination of one of our staple foods are 
uncertain and difficult to predict given the current level of knowledge, but could be significant and 
prolonged.xxiv 
 
Notes 
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