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Update and Progress Report: 
We were able to recruit an outstanding graduate student, Todd Gaines, to pursue a MS 
degree on this project.  He was a recipient of a WSSA undergraduate research award.  
 
Wheat to wheat gene movement.  In this project we are using herbicide tolerance as a 
marker trait to estimate the amount of cross-pollination that takes place in commercial 
scale winter wheat plantings in eastern Colorado. Samples of wheat grain were collected 
just prior to harvest in the summers of 2003 and 2004. All samples were from fields 
adjacent to the variety Above, which is tolerant to the herbicide imazamox; the distance 
and direction of each sample relative to Above were recorded. Evaluation of the 2003 
samples is complete, and those results will be discussed here. We evaluated the samples 
in two ways: by planting in replicated trials in the field and in a greenhouse. In the field 
trial, approximately 15,000 seeds of each sample were planted in October, 2003 and the 
following spring the plants were sprayed with imazamox. For the greenhouse evaluation, 
360 seeds per sample were planted in flats, and when the resulting plants reached the 2-
leaf stage, they were treated with imazamox in a spray chamber. For both types of 
evaluation, surviving plants were counted 2 to 3 weeks after spraying, and pollen drift 
percentages were calculated. Our assumption is that plants with tolerance to imazamox 
must have picked up that trait through cross-pollination with Above. In the field trial, the 
average level of cross-pollination in the 124 samples was 0.21%, with a range of 0.00 to 
5.34%. The farthest distance at which we detected cross-pollination was 120 feet. Of 11 
varieties represented, Jagger had by far the highest rate of cross-pollination (average of 
1.22% in 14 samples), but this was heavily influenced by a large number of survivors in 
samples from one specific field. In addition to distance and variety, wind direction also 
had an apparent effect on the amount of outcrossing. The average level of cross-
pollination detected in greenhouse evaluations was 0.18%, with a range of 0.00 to 4.50%. 
Results from the greenhouse correlated well with those from the field (r equal to 0.92, P 
less than 0.0001), indicating that both methods gave approximately the same results. In 
general, we prefer the field evaluation because a larger number of plants can be screened 
and less hand labor is required. Samples collected in 2004 are currently in the field, and 
another set of samples will be collected in summer of 2005. 
 
Wheat to jointed goatgrass gene movement.  We are measuring cross-pollination from 
male wheat parents to female jointed goatgrass parents using herbicide resistance from 
Clearfield wheat as a marker.  Jointed goatgrass samples have been collected from 
commercial fields and from a designed Nelder wheel experimental plot.  Screening was 
carried out by planting seeds from the samples in greenhouse flats, spraying with 35 g 
ai/ha rate imazamox (1% MSO & 1% UAN v/v) when the plants were at the 2 – 3 leaf 
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stage, clipping 3 days after spraying, counting the total number of plants in the flats, and 
counting the total number of plants surviving the spray.  Survivors have pronounced and 
somewhat unique tillering due to herbicide injury, and are distinguishable from highly 
susceptible jointed goatgrass.  Putative hybrids were transplanted from the flats into 
individual pots and allowed to become root bound.  This allowed a root tip sample to be 
taken and analyzed for chromosome number.  The hybrids have a chromosome number of 
35, which had to be observed in a putative hybrid in order to consider it a true hybrid.  
We are currently vernalizing these hybrids to observe future flowering phenotype which 
will be a further indication of hybridization. 
 
Field collections – samples taken where jointed goatgrass was found within, bordering, 
or near a field of commercial Clearfield wheat (e.g. road ditch, field border, fence) 
 Summer 2003 – 5 samples from 3 different sites 
 Summer 2004 – 7 samples from 4 different sites 
 
Results: 
 
Summer 2003: 4 samples had 0% survivors, 1 sample that was 1 foot away from 
Clearfield wheat had cross-pollination of less than 1%. 
 
Summer 2004: 5 samples had 0% survivors, 1 sample that was taken from a jointed 
goatgrass population growing within Clearfield wheat had 12 survivors out of 753 plants, 
or 1.6%, and 1 sample has not been screened 
 
Nelder wheel collections – samples taken from a plot at the USDA-ARS Central Great 
Plains Experiment Station in Akron, CO during the summer 2004, where jointed 
goatgrass was seeded in rays extending outwards from a central plot of Clearfield wheat.  
Parallel strips of 2 susceptible wheat varieties surrounded the central Clearfield “pollen 
donor block”, and the jointed goatgrass rays were planted through these strips in major 
compass directions. 
 
Results: 
 
Samples from within the Clearfield plot: 

• Average cross-pollination was 0.18% 
• 95% Confidence Interval was (0.07%, 0.28%) 
• 8432 plants screened from 15 samples 

 
Samples from along rays: 

• Out of 9 samples from 25 feet distance or closer, 2 had cross-pollination 
• 1 sample at 1 foot had 0.2%, and 1 sample at 4 feet had 0.29% 
• No survivors have been found in samples from farther than 25 feet from the 

pollen source, but screening is not yet completed. 
 

Sites planted in Fall 2004 for sample collection in Summer 2005: 
1 Nelder wheel at USDA-ARS Akron, and 1 Nelder wheel at Platner, CO 
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1 block of Clearfield wheat with jointed goatgrass planted within at Platner 
1 block of Above and 1 block of Bond CL (new variety) with jointed goatgrass planted 
within the block at CSU-ARDEC (research farm) 
 
Impact: 
Information on pollen drift in commercial scale wheat fields is potentially important for 
economic as well as environmental reasons in the event that genetically engineered wheat 
varieties are commercialized. Our first-year results demonstrated the validity of field and 
greenhouse methods based on herbicide tolerance for evaluating pollen drift. Our data 
indicate that wheat to wheat gene flow occurs across distances as far as 120 feet, although 
at a low frequency, and that wheat varieties differ in their receptivity to pollination from 
foreign sources. 
 
Publications: 
 
W.B. Henry, T.A. Gaines, P.F. Byrne, D.L. Shaner, S.J. Nissen, and P.A. Westra. 2004. 
Hybridization Between a Herbicide Tolerant Wheat Variety and Jointed Goatgrass in the 
Central Great Plains. North Central Weed Science Proceedings 59:9. Columbus, OH, 
December 12-16. 
 
BUDGET: $10,000 support was provided by the National Jointed Goatgrass 
Program in FY-2003. 
 
No additional funding is being requested for this project. 
 
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. 


