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NEW PROPOSAL 

 
TITLE:  Introgression of a Foot Rot Resistance Gene from Winter Wheat into Jointed 
Goatgrass 
 
PERSONNEL:  Carol Mallory-Smith, Alejandro Perez-Jones, Oscar Riera-Lizarazu, 
Oregon State University; Robert Zemetra, University of Idaho 
 
TIME LINE:  July1, 2006-June 30, 2008 
 
HYPOTHESIS:  The transfer of the gene (Pch1), responsible for resistance to the fungus 
Pseudocercosporella herpotrichoides, strawbreaker foot rot (SFR), in wheat, to jointed 
goatgrass would provide an ecological advantage for jointed goatgrass populations when 
exposed to the disease.  
 
SUMMARY OF PROPOSAL:  A jointed goatgrass line produced through backcrossing 
of Madsen wheat to jointed goatgrass produced a line with resistance to SFR.   This 
research proposes to examine the impact of the presence of the foot rot resistance gene 
has on the competitiveness of jointed goatgrass and to examine jointed goatgrass 
populations collected in the Pacific Northwest to determine if the transfer of this gene has 
already occurred under field conditions.  
 
OBJECTIVES:   
1. Screen jointed goatgrass populations already collected from regions where Madsen has 
been grown for the past 10 to 15 years to determine if there are populations with SFR and 
the Pch1 gene. 
 
2. Evaluate the ecological impact conferred by the SFR resistance gene through a fitness 
study under conditions of high and low disease pressure. 
 
JUSTIFICATION:  Strawbreaker foot rot (SFR) caused by the fungus 
Pseudocercosporella herpotrichoides is a disease of winter wheat (WW) in many wheat 
growing regions in the world. Resistance to SFR is conferred by a single dominant gene, 
Pch1, from Aegilops ventricosa that was transferred by translocation onto chromosome 
7D of wheat.  Madsen winter wheat carries Pch1 and is highly resistant to SFR. Since 
hybrids between JGG and winter wheat backcross under field conditions and set seed, it 
is theoretically possible for resistance to be transferred to JGG via backcrossing. A SFR 
resistant JGG population should have an ecological advantage in the presence of the 
disease. To evaluate the likelihood of gene introgression, two winter wheat cultivars 
(Madsen and Stephens), three JGG accessions, and 15 backcross progenies (BC2S1 and 
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BC2S2) were inoculated with P. herpotrichoides. The percentage of infection in Stephens, 
the JGG accessions, and the backcross progenies was 85% or higher except for one 
BC2S2 progeny that had only 20% infection. None of the plants of Madsen were infected. 
These results provide evidence for introgression of a disease resistance gene from WW to 
JGG that could improve the competitive advantage of the weed in the field. 
  
 
METHODS:  
 
Objective 1. 

Populations of jointed goatgrass collected from fields in Oregon and Washington 
where Madsen wheat has been grown will be screened in the greenhouse for resistance to 
strawbreaker foot rot. Four replications of 10 plants per population will be grown in flats 
(52x26x7 cm) in the greenhouse.  One week after planting (WAP), a 3 cm piece of plastic 
straw will be applied to each plant to soil level. The fungus will be grown at room 
temperature under dark conditions on PDB / bactoagar medium.  Inoculum slurry will be 
made with the plates of P. herpotrichoides blended in a sterile blender with sterile water. 
The plants will be inoculated with foot rot mycelium 3 WAP by using an agar slurry (500 
μL per plant). One week after inoculation, the plants will be transferred to a growth 
chamber set at 6 C for vernalization.  After 10 weeks, the plants will be scored for the 
presence or absence of the disease. 

Populations that show resistance will be screened for the presence of the Pch1 
resistance gene. Tissue will be collected from 100 plants per population and bulked into 
10 sub-populations resulting in 10 sub-populations per population. Small-scale DNA 
extractions from 50 mg of bulked leaf tissue will be performed as described by Riera-
Lizarazu et al. (2000) using a MM 300 mixer mill (Qiagen Retsch, Haan, Germany) to 
grind the samples following the manufacturer’s instructions. Polymerase chain reaction 
(PCR) with the primers associated with XustSSR2001-7DL will be used to identify sub-
populations carrying the Pch1 resistance gene using the protocol described by 
Groenewald et al. (2003). 

  Results of the greenhouse study will be compared to the molecular marker results 
and any populations that do not carry the molecular marker associated with the resistant 
Pch1 gene but show foot rot resistance will be evaluated further using an endopeptidase 
test to determine if the resistance is from wheat or is a new source of foot rot resistance 
that originated from jointed goatgrass.   The endopeptidase enzyme Ep-D1b allele, 
present in Madsen and linked to Pch1 gene will be identified using the protocols 
described by McMillan et al. (1986) and Santra et al. (2003). 

 

Objective 2.  

The SRF resistant BC2S2 progeny line has been identified, seed will be increased and a 
fitness study will be carried out in the field, in the presence and absence of the disease. 
The fitness study will include the following combinations: 

1. R-WW vs. S-WW  6.   S-WW vs. S-JGG 

2. R-JGG vs. S-JGG   7.   R-WW  
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3. R-WW vs. R-JGG  8.   S-WW 

4. R-WW vs. S-JGG  9.   R-JGG 

5. S-WW vs. R-JGG           10.   S-JGG 

R: SFR resistant  S: SFR susceptible 
JJG: Jointed goatgrass  WW: Winter wheat 
 
Only one plant ratio (50:50) and one plant density (100 plants m-2) will be established.   
The study will be conducted at two sites, one inoculated and one non-inoculated and will 
be repeated.  Each plot will be 1 by 1 m with 100 plants total per plot.  Data will be 
collected on the center plants of each plot to avoid edge effects.  Plant number, height, 
tillers, and grain yield will be estimated for each treatment and plot. Data for each growth 
parameter (P) will be analyzed using the Richards function: 

P = A(1 ± exp(b-kt))-1/n 
where parameter A is the asymptotic maximum for the parameter, b is the time when the 
curve rises above zero, k is a rate constant, and n is the shape of the curve (Richards 1959; 
Hunt 1982).  Each plot will be given a disease rating at grain maturity.   Grain yield will 
be subjected to analysis of variance and separated using a protected LSD test at a 5% 
probability level.   
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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.  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. 
 
BUDGET REQUEST:  
2006-07 2007-08 TOTAL 
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$15,160 $14,302 $29,462. 
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BUDGET JUSTIFICATION: 
 
A. 
2d.  Request is for partial support of a PhD graduate student 
 
B.  Fringe benefits for graduate student based on rate at Oregon State University 
 
E.  Materials and supplies:  $2000 will be used for laboratory supplies for molecular 
marker work.  $500 will pay for greenhouse and field supplies such as potting mix, pots, 
and plot stakes.  
 
purchase 4 DNA Easy kits at ~$500 each. 
 
potting mix - $200; planting trays - $100;  paper bags for harvest - $100; plot stakes - $90; 
$10- marking pens;  
 
 
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 one PI to 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. 
 
  
 
 
 


