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Title:  Does Pollen From Clearfield Winter Wheat Move the Imazamox Resistance Gene to 
Conventional Wheat and Jointed Goatgrass in Nearby Fields? 
 
Personnel:  Philip Westra, Scott Nissen, Claudio Dunan, Pat Byrne, Scott Haley, Dale Shaner, 
and Brien Henry 

Time Line:  June 1, 2003 through June 30, 2004. 

Hypothesis: Pollen-mediated gene flow from Clearfield fields to conventional adjacent fields 
will be negligible.  

Summary of Progress:  Eighteen sites in eastern Colorado were sampled for conventional 
wheat grain in fields adjacent to fields of Above Clearfield wheat; four of these sites also yielded 
jointed goatgrass samples.  Each conventional wheat field yielded samples collected at multiple 
distances from the Above pollen source field.  These eighteen sites yielded a total of 133 
individual wheat grain samples which were hand harvested, bagged, and brought to CSU for 
careful hand threshing in a stationary grain thresher.  Each sample yielded an average of 1.5 kg 
of clean wheat seed.  A total of 195 kg of seed was collected in late June and early July.  
Greenhouse testing of the grain has begun by planting an average of 150 seeds per 12” by 24” by 
2” deep flats in commercial Metro Mix potting soil.  When the wheat seedlings are 4-5 inches 
tall, they are sprayed with Imazamox at 3 oz/acre + MSO + liquid nitrogen.  Approximately 2 
weeks after treatment, all plants are clipped within 1” of the soil surface with an electric hedge 
trimmer.  This rate and adjuvant combination kills all susceptible plants, while allowing the 
injured heterozygote plants to resume partial growth, and the Above control plants to grow as if 
they had been untreated (see figure 1).  By 1 month following treatment, any surviving plants are 
clearly identifiable with this system.  

 
Figure 1.  Photo of screening results with 3 oz of imaxamox in the greenhouse. 
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 To date, the testing of 17,500 seeds from representative samples has yielded 20 heterozygous 
surviving plants.  These plants will be grown to maturity and used for DNA analysis to verify the 
parent background of these plants.  A significantly ramped up greenhouse testing program was 
initiated in January, 2004.  This has produced a planting of an additional 25,000 seeds.  Plants 
from these seeds will be included in the greenhouse spray program within 2 weeks.   
 
In addition, a replicated field trial was installed in the fall of 2003 in which a sub-sample of seed 
from each sample was precision planted on raised beds in a flood irrigated field.  The site was 
fall irrigated to promote germination and plant growth during an extremely dry fall in Colorado.  
These plots will all receive a spring application of imazamox which will help correlate 
greenhouse results with field results.  Eleven conventional wheat varieties were encountered in 
the 2003 fields sampling activities.  A greenhouse dose response study with imazamox is being 
conducted with these 11 varieties to evaluate differential inherent wheat response to imazamox. 

 

Objectives: To assess gene flow from Clearfield (Above) winter wheat to conventional wheat 
and jointed goatgrass across a large landscape. 

Experimental Design:  Wheat and jointed goatgrass samples were collected in conventional 
wheat at 0, 30, and 120’ from the nearest planting of Above wheat.  Samples were threshed, 
cleaned, and prepared for field and greenhouse testing as described above. 

Progress/Conclusions:  This project was executed in 2003 as planned.  Preliminary results show 
that the Clearfield resistance gene does move via pollen into conventional wheat.  Although data 
results are coming in on a regular basis, no data analysis will be possible until significantly more 
testing is completed.  At that time, the data will be analyzed by distance from the pollen source, 
and by conventional wheat variety.  We will use advanced molecular markers provided by BASF 
to confirm the source of resistance in surviving plants. 
 
This project has been awarded a 3 year $240,000 gene flow risk assessment USDA competitive 
grant based on the preliminary work supported by the National JGG initiative.  We are recruiting 
for a PhD graduate student to work on this project for the next 3 years. 
 
Technology Transfer:  The concepts of this project have been shared with wheat growers in 
educational meetings.  The preliminary results of this research will be presented at the 2004 
Western Society of Weed Science meeting in Colorado Springs, CO. 
 
Budget:  Funding of $10,000 was provided by the National Jointed Goatgrass Program.  No 
additional funding is requested. 


