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 24-05   NEW PROPOSAL 
 
TITLE: Gene flow from imidazolinone-resistant jointed goatgrass to susceptible jointed    
   goatgrass 
 
PERSONNEL:  Carol Mallory-Smith, Oregon State University 
                           Robert Zemetra, University of Idaho 
 
TIME LINE: July1, 2006 –June 30, 2008 
 
HYPOTHESIS: Once a gene is incorporated into joined goatgrass and the chromosome 
number is stabilized at 28, there will be a low rate of outcrossing within or between 
jointed goatgrass populations that will move the gene, and if selection pressure is applied 
the gene will increase rapidly in the population. 
 
SUMMARY OF PROPOSAL:  Gene flow from imidazolinone-resistant jointed 
goatgrass to susceptible jointed goatgrass will be measured under field conditions.  The 
data will be used to understand how resistance will be moved and expressed in a jointed 
goatgrass population. 
 
OBJECTIVES: Determine the transmission and retention of the imidazolinone-
resistance gene within a jointed goatgrass population. 
 
JUSTIFICATION:  The production of imidazolinone-resistant hybrids between jointed 
goatgrass and Clearfield wheat has been documented.  However, the production of 
hybrids and even early backcross generations does not mean that the gene will be 
introgressed into a susceptible jointed goatgrass population.  Data are needed that will 
document whether the gene is stable, is transmitted, and will be retained over generations.   
 
The data produced in this study can be used to validate the models published by Hanson 
et al. (2002) and Cannon (2006) for the movement of a herbicide-resistance gene and 
development of resistant populations. If the data does not agree with the original 
predictions of those models, we will be able to make adjustments in the models to more 
accurately predict gene movement and retention. Once we understand how a gene will be 
moved and at what rate, we will be able to manage herbicide resistance more effectively.   
 
We have produced a jointed goatgrass line with 28 chromosomes by crossing jointed 
goatgrass with the imidazolinone-resistant wheat line FS4 and then backcrossing the 
original hybrid with jointed goatgrass for two generations.  The progeny were selfed for 
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three generations and then sprayed with imazamox to select for the resistance trait.  The 
resistant plants were selfed and seed produced.  The line is now self-fertile.  The resistant 
line will be used as a pollen donor within a susceptible jointed goatgrass population and 
the rate of gene flow measured.  This resistant line provides a unique opportunity to study 
gene flow and expression beyond hybridization. 
 
 
 
 
METHODS:   To measure gene flow, 1 resistant plant will be placed in the center of each 
plot and 99 susceptible-plants will be planted around it.  Plots will by 1 m by 1 m.  Two 
selection pressure treatments will be applied: no imazamox or a low rate of imazamox.  
Each treatment will be replicated 4 times.  Barley will be planted between the plots to 
prevent pollen movement between plots.  At maturity all of the spikelets will be collected.  
A subsample of 2 spikes from 20 susceptible plants per plot and 2 spikes from the 
resistant plant will be collected.  The total number of spikelets on the resistant plant will 
be counted. The remaining spikelets from the susceptible plants will be bulked by plot 
and treatment, and then weighed.  Number of seeds will be calculated based on 1000 seed 
weight.   
 
The subsamples of spikelets will be planted, DNA extracted and the presence or absence 
of the resistance-gene will be documented using molecular markers.  For the plants 
produced from the susceptible plants, DNA from 10 plants will be bulked for the 
molecular analysis.  If the resistance gene is detected, all plants within that subsample 
must be tested for the resistance trait.  Because the rate of outcrossing is low and the 
chance of finding the resistance trait also is low, bulking the samples will allow more 
plants to be tested at a lower cost.  However, if the resistance gene can be detected in 
these bulked samples and the number of outcrossing events can be accurately predicted 
when compared to the field results, in future studies it may not be necessary to grow out 
all of the plants.   
  
In Year 2, the seed from each plot would be seeded into the same treatment (plus or 
minus imazamox application).  Plot size in Year 2 will depend on how much seed is 
produced in each treatment.  At the end of Year 2, the spikelets would be harvested, 
weighed, and the number of spikelets calculated.  The spikelets will be planted and then 
all plants sprayed with a full rate of imazamox.  The number of susceptible and resistant 
plants would be counted and the percent outcrossing calculated.  
 
In Year 2, any plants that survive the treatment will be grown out for seed production. 
Seed produced will be planted and tissue collected for an ALS assay. The level of 
imazamox resistance will be calculated using various concentrations on imazamox in the 
assay. The level of resistance will be compared to the resistant pollen donor and to 
Clearfield wheat.  The level of resistance will be an indication of gene expression. 
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PLANNED TECHNOLOGY TRANSFER: As with much of the more basic research, it 
is difficult to directly transfer the information into extension publications etc. The results 
of this study will become part of a larger body of knowledge on gene flow needed in 
order to predict what will happen once resistance is introgressed into a jointed goatgrass 
line.  However, we will discuss the results at field days and at grower meetings.  Results 
will be included when appropriate in the National Jointed Goatgrass Initiative Bulletins. 
Results will be published in refereed journals. 
 
 
 
BUDGET REQUEST:  
2006-07 2007-08 TOTAL 
$15,160 $14,302 $29,462. 
 
BUDGET JUSTIFICATION: 
 
A. 
2d. Request is for partial support of a PhD graduate student.   
2006-2007 -The student will spend 3 months on the project at $3,333 per month. 
2007-2008 -The student will spend 3 months on the project at $3,450 per month. 
 
B.  Fringe benefits for graduate student based on the 11% in 2006-2007 and 13% in 
2007-2008 and are based on the rate at Oregon State University. 
 
E.  Materials and supplies:   
 
2006-2007 
 
$2194 will be used for laboratory supplies for ALS and molecular marker work.   
 
potassium phosphate monobasic: 1kg $72 
potassium phosphate dibasic: 1kg $96 
sodium pyruvate: 500g $265 
magnesium chloride: 100g $27 
thiamine pyrophosphate (TPP): 25g $88 
flavin adenine dinucleotide (FAD): 250mg $69 
 ammonium phosphate monobasic: 1kg $ 53 
ammonium phosphate dibasic: 1kg $42 
L-alanine: 100g $46 
cyclopropanedicarboxylic acid (CPCA): 5g $109 
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ampicillin: 25g $130 
sodium hydroxide: 1kg $81 
sulfuric acid: 6 X 500ml $135 
1-naphthol: 100g $145 
creatine: 500g $217 
 96-well microplates: 40 case (50 plates in a case) $162 
 PCR tube strips: 1 pack (125 tubes) $138 
Tag-DNA polymerase: 500 unit $232 
  
 
 
 
$106 will pay for potting mix, $50 for pots, $90 for plot stakes, $10.00 pens for marking 
stakes, $50 for paper bags for harvest and sample storage.  
 
2007-2008 
$350 microtiter plates for ALS assay. 
 
$100 will be potting mix and 50 for pots. 
 
F.   $800 will pay for local travel to plots at $0.40 a mile and for motor pool rent of $30 
per day and partial support for travel to the Jointed Goatgrass Initiative review. 
 
Roundtrip to field plots 20 miles x 10 trips x $0.40 mile = $80.00 
Motor pool rent 10 trips x $30 = $300 
 
Jointed goatgrass Review Portland OR 2007 – per diem - $40 x 3 days = $120 
         motor pool car $3 x 30 = $90 
                                                                           mileage 200 miles x $0.40=$80  
         hotel night  = 120   
          parking = $10    
    
Jointed goatgrass Review Anaheim CA 2008 – airplane ticket - $250 
           per diem - $40 day x 3 days = $120 
          cab fair - $50  
 
G. $500 will cover page charges for publication in a refereed journal in year 2. 
 
J. $750 pays for greenhouse and field rental based on Oregon State University rates. 
 
  
 
 


